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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 Modbus RTU-Gateway of the product line BL20
(BL20-E-GW-RS-MB/ET).

The following chapter contain a short BL20-description, a description of the used field bus system,
exact information about function and structure of the field bus specific BL20-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 of the BL20-system as well as all bus independent information
as mounting, labeling etc. are described in a separate manual.

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

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

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.

> |

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.

B>

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

1.3.1 Additional documents
The following additional documents are available online at www.turck.com
Data sheet

Declaration of Conformity
1.4 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

1.5 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-RS-MB/ET.

2.2 Scope of delivery

BL20-E-GW-RS-MB/ET
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-RS-MB/ET is part of the BL20 system. It forms the interface to an Mod-
bus RTU network and forwards the data collected by the BL20 I/O modules within the BL20 station
from the field to the higher-level Modbus RTU master.

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

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

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

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

2020/09 9
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4 Technical features

4.1

4.2

2020/09

Function

BL20-gateways are used to connect BL20 I/0 modules to the Modbus-network.

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

Technical data

 —

L BL20-E-GW-RS-MB/ET J

Oaew
SERVICE Oos

!

ADDRESS

TUNRCK
@©

[ il AR

o
9
Bl
o
z

O7x

M1
O
2
LT
[

I

GNDL

Usys

[ Aa_ Fm )
,_C
_.1
4
[

GNDsys
Tx/A

]

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

1RX/B
[ Tx/A
Rx/B

GND

JAN
i

il

SHLD

J

Fig. 1: Front view BL20-E-GW-RS-MB/ET

A LEDs for BL20 module bus

B Service interface

€ DIP-switch for node address

D DIP-switch for bit rate

E DIP-switch for interface selection
F DIP-switch for terminating resistor
G DIP-switch for the configuration acceptance
H LEDs for the serial communication
1 Field supply

J System power supply

K Fieldbus connection

>
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Technical features

4.2 Block diagram

Service USB

<‘:>@

Module bus

5V
RS232/RS485
‘ % 24V
— B

Tx/A Rx/B U U,

Fig. 2: Block diagram BL20-E-GW-RS-MB/ET

4272 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

Uy (nominal value) 24V DC

provision for other modules

lyys (With maximum system extension) Approx.0.5 A

U, nominal value 24V DC

Max. field current | 8A

Permissible range According to EN 61131-2 (18...30 V DCQ)
Residual ripple According to EN 61 131-2

Voltage anomalies According to EN 61 131-2

Ivs (supply of module bus nodes) 400 mA

Connection technology Push-in tension clamps,

LSF from Weidmueller

Physical interfaces

Field bus Serial Modbus (R5485/RS232)

Protocols ASCll and RTU
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Technical data

Transmission rate

956...115.2 kbps

Data bits

70r8

Parity

None, even, odd

Address setting

1-31 (DIP-switches at the gateway, 2°...2%
1...-127 (via DTM)

Service interface

Mini USB

Isolation voltages

Ug, (U,,/U,)

sys'

500V,

rms

Uy (supply voltage against Ethernet)

U g5 (system/RS485)

U,;, (system/RS232)

Ambient conditions

Ambient temperature

tAm bient

-25...+60 °C

tStore

-25...+85°C

Relative humidity according to
EN 61131-2/EN 50178

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

Climatic tests

According to IEC 61131-2

Vibration resistance

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

constant acceleration 1g

Mode of vibration

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

Period of oscillation

20 frequency sweeps per axis of coordinate

Shock resistant according to
IEC 68-2-27

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

Resistance to repetitive shock

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

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

Height of fall (weight < 10 kg) 1.0m

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

Test runs 7

Device with packaging, electrically tested printed-circuit board.

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

Static electricity according to EN 61 000-4-2
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Technical features

14

Technical data

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

EN 61 000-4-3 and EN 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 According to EN 55 011 Class A, group 1
(industry)

ﬂ i
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/185 °F, duration 96 h;

device not in use

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

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

Pollution severity according to IEC 664 2
(EN61131-2)

Protection class according to IEC 529 IP20 (not evaluated by UL)

MTTF 516 years according to SN 29500 (Ed. 99) 20 °C
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423  Technical data for the push-in tension clamp terminals

Designation

Protection class IP20 (not evaluated by UL)

Insulation stripping length 8 mm + 1 mm/0.32 inch + 0.039 mm

Max. wire range 0.14...1.5 mm?/0.0002...0.0023 inch?/26...16 AWG

Crimpable wire

"e” solid core H 07V-U 0.14...1.5 mm?/0.0002...0.0023 inch?/26...16 AWG
"f” flexible core H 07V-K 0.5...1.5 mm?/0.0008...0.0023 inch?/25...16 AWG
" with ferrules according to 0.25...1.5 mm?/0.0004...0.0023 inch?/30...16 AWG

DIN 46 228/1 (ferrules crimped gas-tight)

4.3 Connection options at the gateway

The field bus as well as the power supply are connected to the gateway using push-in tension clamp
terminals.

UL
£ GNDL

Usys

i

GNDsvs

Tx/A

Rx/B

Tx/A

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

Rx/B

GND

/N

SHLD
=

Fig. 3: Connection options at the gateway

il

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

431 Power supply
The BL20-E-GW-GW-RS-MB/ET has push-in tension clamps for:
field supply voltage (U, GND,)
system supply (Ugyq, GNDgys)

=+ —_
% 9 Field supply

+ —
% E System supply
Fig. 4: Voltage supply connection

432 Fieldbus connection

BL20-E-GW-RS-MB/ET Other
data end device

RS232-connection

GND GND
Rx/B RxD
Tx/A TxD
- RTS
- TS

RS485-connection

Tx/A Rx/Tx+ (A)
1200 fi E] 1200
Rx/B Rx/Tx- (B)
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433 Service interface connection (mini USB female connector)

The service interface is used to connect the gateway to the project planning and diagnostic soft-
ware I/O-ASSISTANT (FDT/DTM).

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

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

=—r———
L BL20-E-GW-RS-MB/ET J
daew
[]ios

SERVICE

o

i ] )l il ilifa

ADDRESS

C 0]

Fig. 5: Mini-USD female connector at the gateway

4.4 Configuration of the field bus parameters

The gateway can be configured in two different ways:

In standard mode, some parameters can not be set via DIP-switches and are thus fixed to these
default settings:

Data bits: 8
Parity: even
Stop bits: 1

transmission: RTU

The other parameters can be set via DIP-switches.

(state of delivery)
The extended mode allows the gateway's parameterization using the software tool

I/O-ASSISTANT (FDT/DTM) and offers, besides the default parameters mentioned above,
extended parameterization for the transmission rate and the address assignment.
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Technical features

441 Standard mode (configuration via DIP-switches)
The DIP-switches for the gateway-configuration are located under the upper label of the gateway.
They are used for:
assigning field bus address
setting certain bit rates
selecting the serial interface
activating the terminating resistor

storing the station configuration

Address setting via DIP-switches (2°...2%)
Addresses from 1 bis 31 can be set.

Address 0 is reserved for the address assignment via I/O-ASSISTANT (FDT/DTM). The software tool
provides an address assignment within the range of 1...247 (see also

).

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

Example:

Bus address 27 =0x1B=11011

M I

|

=

I |

[]Gw
[J1os

SERVICE

o
-

ADDRESS

i TG

=1
@

RS232
Rr
CFG

off <« on

%r o :

Fig. 6: Address setting, address 27

RS485

@

ﬂ NOTE
The internal module bus does not require any addressing.

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



Setting the bit rate

2020/09

Switch position

6 7

0 0 9.6 kbps

1 0 19.2kbps

0 1 38.4kbps

—_
—_

115.2 kbps

NOTE
ﬂ The bit rate 57.6 kbps is only parameterizable using the I/O-ASSISTANT (FDT/DTM).

Fig. 7: Bit rates, example 38.4 kbps
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20

Activating the bus terminating resistor (R;)

In RS485-operation mode, the termination of the filed bus line with terminating resistors is neces-

sary.

If the device is used as first or last node in the RS485-line, the terminating resistor R;can be activated
via the respective DIP-switch.

Bus termination resistor

activated:

-

Fig. 8: Bus terminating resistor R;
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4.5 Synchronization of the station configuration

451 DIP-switch CFG

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

M I

|

=

I |

6w
[J1os

SERVICE
0

=

ADDRESS

TURCK
L MR

RS485

off €% on

%r o :

Fig. 9: DIP-switch for storing the station configuration

Switching from Off to On starts the storage of the Current Configuration as the Required Configura-
tion (Reference configuration).

Procedure:

Switching the DIP-switch "CFG" from Off to On

» Start the storage process.

= The LED IOs flashes green (1 Hz), the LED 10s shortly lits up orange.
= The storage process is active.

> Set back the DIP-switch from On to Off.

= — The storage process has terminated, if the LEDs |0s and GW are constant green.

NOTE
ﬂ If the DIP-switch is not set back, the gateway will continuously restart the storage process.
Only setting the switch back from On to Off will terminate this process.
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452

Extended mode (I/O-ASSISTANT 3

(FDT/DTM)

The parameterization via the software tool I/O-ASSISTANT (FDT/DTM) offers extended configura-

tion possibilities
= extended address range

= extended choice of bit rat

es

= parameterization of parity, transmission mode, watchdog-times

NOTE

set to "0". Only then, the parameters set via DTM are valid.

In order to use parameterization in extended mode, the node's fieldbus address has to be

1 Ele Edit View Project Device

.E1 ™ 1/BL20-E-GW-RS-MB/ET

T Modulbus

" 1/BL20-201-24VDC-P

“ 02/BL20-401-24VDC-P

* 03/8L20-1A1-U(-10/0...+10VDC)
 04/BL20-2AI- THERMO-FI

" 05/8L20-2D0-24VDC-0.54-P
v (6/3L20-E-8D0-24VDC-0. 5A-P

[ ]

DEEe® [@e) CRE0 88 E

Extras  Window Help

B~ @ @

iR = -

- g X

MB/ET

US RS232-Interface for BL20.

Offline parameterization

Bojejes aoiag &

Name

| [Walue

£l DTH [offline]
- Device identification
- Device shart name
- Comment
~E Hotation
* Channel name
~El Force mode
L Activate
=l Device
-~ Parameters
-~ Adresze [DIP switch)
- Bitrate (DIF switch]
Interface [DIP switch)
- Teminating resistor (DIF swi...

Address (IV0-ASSISTANT)

with confimation

0 (MO-ASSISTANT mode)
9.6 kbit's
R5232

Off
E——

A= \i”g <NONAME> Administrator

- Bitrate (I/0-A55ISTANT) 9.6 khit/s

~ Electrical interface [I/0-A55 R5485

~ Terminating registor ([/0-A5... aif

- Parity Bven

Mode RTU

< podbusel atchdog-Time 1]
[ special device properties
- bus address 1

" software revision vio0o00

[ 0K ] Cancel_J [ ey |
[> Disconnected ’_ |0 Data set V ’_ ’_ ’_ [

Fig. 10: Extended configuration mode via software
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Status indicators/diagnostic messages gateway

The gateway sends out the following diagnostic information:

undervoltage diagnosis for system and field supply

status of the internal communication via the module bus

status of the Ethernet communication

Diagnostics messages are indicated in two different ways:

via the configuration software (I/O-ASSISTANT) or the Modbus client

4.6
status of BL20-station
status of the gateway
via the LEDs

4.6.1 Diagnosis via LEDs

Every BL20-E-GW-RS-MBY/ET displays the following statuses via LEDs:

2 LEDs for the module bus communication (module bus-LEDs):

GW and I10s

2 LEDs for the serial communication: Rx and Tx

LED Status

GW Off

Meaning

No power supply of the CPU.

Remedy

Check the system power supply at
the gateway.

Green

Firmware active, gateway ready

Green
flashing,
1Hz

Firmware not active

If LED "10s" red, then
firmware-download necessary

Green
flashing,
4Hz

Firmware active, gateway hardware
error.

Replace the gateway.

Red

hardware failure

Replace the gateway.

10s Off

No power supply of the CPU.

Check the system power supply at
the gateway.

Green

The modules configured correspond to
the modules in the station, communica-
tion running.

Green
flashing,
1Hz

Station is in the Force Mode of the I/0-
ASSISTANT.

Deactivate the Force Mode of the
1/0O-ASSISTANT.

2020/09
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Technical features

LED Status Meaning Remedy

10s Red Hardware failure, Replace the gateway, if necessary.
firmware not running.

Red Non adaptable Compare the configured list of
flashing, changes in the configuration of the modules in your BL20-station to
1Hz module bus nodes. the current configuration.

Check the physical station for
defective or incorrectly plugged
electronic modules.

Red No communication At least one module has to be
flashing, via the module bus. plugged and has to be able to
4 Hz communicate with the gateway.
Red/green The current and configured module list — Check the physical station for
flashing, do not match but the data exchange pulled or new but not planned
1Hz proceeds as normal. modules.

Tx Off idle
Green Data are currently transferred.

Rx off idle
Green Data are currently not received.
Red Watchdog timeout

Red, flickering Faulty frames are received (Parity error,
baud rate error, ...)
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5

5.1

2020/09

Implementation of Modbus TCP

Common Modbus description

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

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

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

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

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

It is currently implemented using:
m TCP/IP via Ethernet

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

®m Modbus PLUS, a high speed token passing network.

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

Modbus Application Layer

Modbus TCP
TCP
IP
 J o
andere Modbus plus Master/Slave Client/Server
Rsxxx Ethernet
Physical layer | Physical layer Physical layer || Physical layer

Fig. 11: Schematic representation of the Modbus Communication Stack
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5.1.1 Protocol description

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

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

A

 J

MODBUS SERIAL LINE PDU

<
-

\ /

MODBUS PDU

Fig. 12: Modbus telegram acc. to Modbus-IDA

The Modbus application data unit is built by the client that initiates a Modbus transaction.
The function code indicates to the server what kind of action to perform.
The Modbus application protocol establishes the format of a request initiated by a client.

The field function code of a Modbus data unit is coded in one byte. Valid codes are in the range of
1... 255 decimal (128 - 255 reserved for exception responses).

When a message is sent from a Client to a Server device the function code field tells the server what
kind of action to perform. Function code "0" is not valid.

Sub-function codes are added to some function codes to define multiple actions.

The data field of messages sent from a client to server devices contains additional information that
the server uses to take the action defined by the function code. This can include items like discrete
and register addresses, the quantity of items to be handled, and the count of actual data bytes in
the data field.

The data field may be non-existent (= 0) in certain kinds of requests, in this case the server does not
require any additional information. The function code alone specifies the action.

If no error occurs related to the Modbus function requested in a properly received Modbus ADU the
data field of a response from a server to a client contains the data requested.

Client sServer

Initiate request

Function cude| Data request | \
Perform the action

/// Initiate the response

Receive the respunse| |Funl:.tiun code | Data response

Fig. 13: Modbus data transmission (acc. to Modbus-IDA)
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If an error related to the Modbus function requested occurs, the field contains an exception code
that the server application can use to determine the next action to be taken.

Client Server

Initiate request

Function [:ude| Data request | \
error detected in action

/ Initiate error

— | Exception function code|Exception code|

Receive the response

Fig. 14: Modbus data transmission (acc. to Modbus-IDA)

512  Data model
The data model distinguishes 4 basic data types:

Data Type Object type Access Comment
Discrete Inputs  Bit Read This type of data can be provided by an 1/O system.
Coils Bit Read-Write  This type of data can be alterable by an application pro-
gram.

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

Holding Regis- 16-bit, Read-Write  This type of data can be alterable by an application pro-
ters (word) gram.

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

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

Access to these data is done via defined access-addresses (see ,S. ).

2020/09 7
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The following example shows the data structure in a device with digital and analog in- and outputs.

BL20 devices have only one data block, whose data can be accessed via different Modbus functions.
The access can be carried out either via registers (16-bit-access) or, for some of them, via single-bit-

access.
Gateway
data memaory
packed
input
data
Modbus Function
EC reguest Code
packed | lechnolony | > [analog_________ *  Readregister | FC 4
output technology ‘\ :
data | digital cutputs | } [analog | Write Register FC B
Control, diital autputs
Status, =T 1 ReadRenister FC 4

/]

Diagn.- -
, YWitite Register FC R
Read BitsiCoils FC1

Write BitsiCoils FC &

Fig. 15: Picture of the data memory of the BL20 modules

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



5.2

2020/09

Implemented Modbus functions

The BL20-gateways for Modbus support the following functions for accessing process data, param-
eters, diagnostics and other services.

Function codes

No.

Function

Description

Read Coils

Serves for reading multiple output bits.

Read Discrete Inputs

Serves for reading multiple input bits.

Read Holding Registers

Serves for reading multiple output registers.

Read Input Registers

Serves for reading multiple input registers.

Write Single Coil

Serves for writing a single output bit.

Write Single Register

Serves for writing a single output register.

Write Multiple Coils

Serves for writing multiple output bits.

Write Multiple Registers

Serves for writing multiple output registers.

23

Read/Write Multiple Registers

Reading and writing of multiple registers.
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53 Modbus registers

Address (hex.) Access Description

ro = read only
rw = read/write

0x0000...0x01FF ro packed process data of inputs
(process data length of the modules
0x0800...0x09FF rw packed process data of outputs (process data length of the
modules
0x1000...0x1006 ro gateway identifier
0x100C ro Gateway status (see )
0x1010 ro process image length in bit for the intelligent output modules
0x1011 ro process image length in bit for the intelligent input modules
0x1012 ro process image length in bit for the intelligent output modules
0x1013 ro process image length in bit for the intelligent input modules
0x1017 ro Register-mapping-revision

(always 1, if not, mapping is incompatible with this description)

0x1018...0x101A ro group diagnostics of I/0-modules 0...32 (1 bit per I/0 module)
0x1020 ro watchdog, actual time [ms]
0x1120 rw watchdog predefined time [ms] (default: 0), see also
)

0x1121 rw Watchdog reset register
0x113C...0x113D rw Modbus parameter restore, s.

(reset of parameters to default values)
0x113E...0x113F rw Modbus parameter save, s.

(permanent storing of parameters)
0x2000...0x207F rw service-object, request-area, s.
0x2080...0x20FF ro service-object, response-area, s.
0x2400 ro System voltage Ugys [mV]
0x27FE ro no. of entries in actual module list
O0x27FF rw no. of entries in reference module list
0x2800...0x283F rw Reference module list

(max. 32 modules per station x 2 registers for module-ID)

0x2A00...0x2A3F ro Actual module list
(max. 32 modules per station x 2 registers for module-ID)

0x8000...0x8400 ro process data inputs
(max. 32 modules per station x 32 registers for module-ID)

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

0xA000...0xA400 ro diagnostic data
(max. 32 modules per station x 32 registers for module-ID)
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Address (hex.) Access Description
ro = read only
rw = read/write

0xB000...0xB400 rw parameters
(max. 32 modules per station x 32 registers for module-ID)

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

Description Hex Decimal 5-digit Modicon
packed input data 0x0000... 0... 40001... 400001to
0xO01FF 511 40512 400512
packed output data 0x0800... 2048... 42049... 402049...
0x09FF 2549 42560 402560
gateway identifier 0x1000... 4096... 44097... 404097...
0x1006 4102 44103 404103
Gateway status 0x100C 4108 44109 404109
process image length in bit for the intelli- 0x1010 4112 44113 404113
gent output modules
process image length in bit for the intelli-  0x1011 4113 44114 404114
gent input modules
process image length in bit for the digital 0x1012 4114 44115 404115
output modules
process image length in bit for the digital 0x1013 4115 44116 404116
input modules
Register-mapping-revision 0x1017 4119 44120 404120
group diagnostics of I/0-modules 1...32 (1  0x1018... 4120... 44121... 404121...
bit per I/0 module) 0x1019 4121 44122 404122
watchdog, actual time 0x1020 4128 44129 404129
watchdog, predefined time 0x1120 4384 44385 404385
Watchdog reset register 0x1121 4385 44386 404386
Modbus parameter restore 0x113C... 4412... 44413... 404413...
0x113D 4413 44414 404414
Modbus parameter save 0x113E... 4414... 44415...4441 404415...
0x113F 4415 6 404416
service-object, request-area, 0x2000... 8192... 48193...4832 408193...
0x207F 8319 0 408320
service-object, response-area, 0x2080... 8320... 48321... 408321...
0x20FF 8447 48448 408448
System voltage Ug s [mV] 0x2400 9216 49217 409217
no. of entries in actual module list 0x27FE 10238 - 410239
no. of entries in reference module list Ox27FF 10239 - 410240
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Description Hex Decimal 5-digit Modicon
Reference module list 0x2800... 10240... - 410241...
(max. 32 modules per station x 2 registers ~ 0x283F 10303 410304
for module-ID)

Actual module list 0x2A00... 10752... - 410753...410
(max. 32 modules per station x 2 registers ~ 0x2A3F 10815 816

for module-ID)

Slot-related address assignment

Process data inputs (max. 32 modules per ~ 0x8000...0x8

station x 32 registers for module-ID) 400
slot 1 0x8000 32768 - 432769
slot 2 0x8020 32800 - 432801
slot 3 0x8040 32832 - 432833
slot 32 0x83E0 33760 433761

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

station x 32 registers for module-ID) 0x9400
slot 1 0x9000 36864 - 436865
slot 2 0%x9020 36896 - 436897
slot 3 0x9040 36928 - 436929
slot 32 0x93E0 37856 - 437857

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

32 registers for module-ID) 0xA400
slot 1 0xA000 40960 - 440961
slot 2 0xA020 40991 - 440992
slot 3 0xA040 41023 - 441024
slot 32 0xA3EO 41983 - 441984

Parameters (max. 32 modules per station 0xB000...

% 32 registers for module-ID) 0xB400
slot 1 0xB000 45056 - 445057
slot 2 0xB020 45088 - 445089
slot 3 0xB040 45120 - 445121
slot 32 0xB3EO 46048 - 446049

54 Structure of the packed in-/output process data
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In order to assure a largely efficient access to the process data of a station, the module data are con-
sistently packed and mapped to a coherent register area.

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

NOTE

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

Both module types are mapped in separate register ranges.

The data mapping always starts with the mapping of the intelligent modules. Each module occupies
as many Modbus registers as necessary, depending on it's data width. At least one register is occu-
pied.

A RS232-module, for example, occupies 4 consecutive registers (8 bytes) in the input and in the out-
put area.

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

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

ﬂ NOTE
An example in ff. describes the data mapping.

Additionally, the software I/O-ASSISTANT offers the possibility to create a mapping table
for every station.
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54.1 Packed input process data
input register area: 0000h...01FFh

0000h 01FFh
intelligent modules, digital status/ free
input data input modules diagnosis

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

Status/diagnosis

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

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

Status/diagnosis

n + 0000h n + 0008h
Gateway status group diagnosis I/O-modules 0...127
(reg. 100Ch) (registers 1018h...101Fh)

542 Packed output process data
output register area: 0800h...09FFh

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

NOTE
ﬂ Independent of the I/O-configuration, an access to all 512 registers is always possible. Reg-
isters that are not used send "0" answering a read access, write accesses are ignored.
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5.5 Data width of the I/O-modules in the Modbus-register area

The following table shows the data width of the BL20-I/0-modules within the Modbus register area
and the type of data alignment.

The process data of the SWIRE-modules is mapped into the register area for the digital in- and out-

put modules.

Module Process input Process output Alignment
Digital inputs
BL20-2DI-x 2 Bit - bit by bit
BL20-4DI-x 4 Bit - bit by bit
BL20-E-8DI-x 8 Bit - bit by bit
BL20-16DI-x 16 Bit - bit by bit
BL20-E-16DI-x 16 Bit - bit by bit
BL20-32DI-x 32 Bit - bit by bit

Digital outputs

BL20-2DO~x - 2 Bit bit by bit
BL20-4DO~x - 4 Bit bit by bit
BL20-E-8DO-x - 8 Bit bit by bit
BL20-16DO~x - 16 Bit bit by bit
BL20-E-16DO-x - 16 Bit bit by bit
BL20-32DO~x - 32Bit bit by bit

Analog input modules

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

Analog outputs

BL20-1AO-x 1 word word by word
BL20-2A0-x 2 words word by word
BL20-2A0H-I 8 words 2 words word by word
BL20-E-4AO-U/I 4 words word by word

Technology modules

BL20-1RSXxxx 4 words 4 words word by word
BL20-1SSI 4 words 4 words word by word
BL20-E-2CNT-2PWM 12 words 12 words word by word
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Module Process input Process output Alignment
BL20-E-SWIRE A 4 words 4 words word by word
BL20-2RFID-S 12 words 12 words word by word

Power distribution modules

BL20-BR-x -

BL20-PF-x -

5.6 Register 0x100C: "Gateway status"

This register contains a general gateway/station status.

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

Voltage errors

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

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

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

Warnings

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

0 I/0O Diags Active Warning At least one I/O-module sends active diagnosis.

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

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

For this purpose, write "0x6C6F" in register 0x113C. To activate the reset of the registers, write
"0x6164" ("load") within 30 seconds in register 0x113D.

Both registers can also be written with one single request using the function codes FC16 and FC23.

The service resets the parameters without saving them. This can be achieved by using a following
"save" service.
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5.8 Register 0x113E and 0x113F: "Save Modbus-Connection-Parameters"
Registers 0x113E and 0x113F are used for the non-volatile saving of parameters in registers 0x1120
and 0x1130...0x113B.

or this purpose, write "0x7361" in register 0x113E. To activate the saving of the registers, write
"0x7665" ("save") within 30 seconds in register 0x113F.

Both registers can also be written with one single request using the function codes FC16 and FC23.

5.9 The Service-Object

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

2000h 2080h 20FFh

service request area service response area

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

service request area

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

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

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

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

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

Service-response-area

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

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

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

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

The optional data area can contain, depending on the service, the requested data.
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18

Supported service numbers:

Service code Meaning
0x0000 no function
0x0003 indirect reading of registers
0x0010 indirect writing of registers

A service request may have the following results:

Service code Meaning
0x0000 error free execution of service
OxFFFE service parameters

incorrect/inconsistent

OXFFFF service code unknown

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

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

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

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

service-request

2000h 2001h 2002h 2003h 2004h 2005h 207Fh
Service- 0x0000 0x0003 Addr Count no meaning

number

service response

2080h 2081h 2082h 2083h 2084h 2085h 20FFh
Service- result 0x0003 Addr Count register contents
number

Indirect writing of registers

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

Bit areas:

service-request

2000h 2001h 2002h 2003h 2004h 2005h 207Fh
Service- 0x0000 0x0010 Addr Count register contents
number

service response

2080h 2081h 2082h 2083h 2084h 2085h 20FFh
Service- result 0x0010 Addr Count no meaning

number

mapping of input-discrete- and coil-areas

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

NOTE

In the packed process data, the digital I/0 data are stored following the variable in- and

output data area of the intelligent modules, which means they are stored with a variable
offset, depending on the station’s I/0O-configuration.

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

FC1 ("Read Coils"),

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

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

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

Mapping: Coil-area

All digital outputs are stored in this area (offset "0").
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5.11  Error behavior of outputs (watchdog)

In case of a failure of the Modbus communication, the outputs’ behavior is as follows, depending on
the defined time for the Watchdog (register 0x1120, s. ):

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

watchdog > 0 ms
— outputs switch to 0 after the watchdog time has expired (setting in register 0x1120).

NOTE
ﬂ Please observe that changes in the watchdog time have to be saved per save-command

(see

).

NOTE

Setting the outputs to predefined substitute values is not possible in Modbus. Eventually
parameterized substitute values will not be used.

5.12  Parameters of the modules.

5.12.1  Digital input modules
BL20-4DI-NAMUR

Byte Bit Parameter name Value
Meaning
0...3 0 input filter x 0 = deactivate
(input filter 0,25 ms)
1 =activate
(input filter 2,5 ms)
1 digital input x 0 =normal1 = inverted
2 Short circuit monitoring x 0 = deactivate1 = activate
3 Short circuit diagnosis x 0 = deactivate1 = activate
4 Open circuit monitoring x 0 = deactivatel = activate
5 Open circuit diagnosis x 0 = deactivate1 = activate
6 Input on diagnostic x 0 = output substitute value
1 =keep last value
7 Substitute value on diag x 0 = off
1=o0n

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

Value

Meaning

0=0...20mA

1=4...20mA

0 = Integer (15 bit + sign)

1 =12 bit (left-justified)

Byte Bit Parameter name

0 0 current mode
1 value representation
2 diagnosis

0 = activate

1 = deactivate

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

Value

Meaning

0=0...20mA

1=4...20mA

0 = Integer (15 bit + sign)

1 =12 bit (left-justified)

0 = activate

1 = deactivate

Byte Bit Parameter name

0/1 0 current mode
1 value representation
2 diagnosis
3 channel

0 = activate

1 = deactivate

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

Value

Meaning

0=0...10V

1=-10...+410V

0 = Integer (15 bit + sign)

1 =12 bit (left-justified)

Byte Bit Parameter name

0 0 voltage mode
1 value representation
2 diagnosis

0 = activate

1 = deactivate

2020/09
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BL20-2AI-U(-10/0...+10VDC) (1 byte per channel)

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

1 = deactivate

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

Byte Bit Parameter name Value
Meaning
0/2 0 Mains suppression 0=50Hz

0=60Hz

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

2 diagnosis 0 =release
1 =block

3 channel 0 = activate
1 = deactivate

7 element 0000 = Pt100, -200...850 °C

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

1/3 0 Measurement mode 0 =2 wire

1 =3 wire

22
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BL20-2AI-THERMO-PI (2 byte parameters per channel)

Byte

0/1

Bit Parameter name Value
Meaning

0 Mains suppression 0=50Hz

0=60Hz
1 value representation 0 = Integer (15 bit + sign)

1 =12 bit (left-justified)
2 diagnosis 0 =release

1 =block
3 channel 0 = activate

1 =deactivate
7 element 0000 = Type K, -270...1370°C
to4 0001 =Type B, +100....1820 °C

0010 = Type E, -270...1000 °C
0011 = Type J, -210...1200 °C

0100 = Type N, -270...1300 °C

0101 =TypeR,-50...1760 °C
0110 =Type$S, -50...1540 °C
0111 =TypeT,-270...400 °C
1000 =+50 mV

1001 =+100 mV

1010 =+500 mV

1011 =+1000 mV

...=reserved
BL20-4Al-U/I (1 byte parameters per channel)
Byte Bit Parameter name Value
Meaning
0... 0 range 0=0...10V/0...20 mA
1=-10...4+10 V/4...20 mA
1 value representation 0 =Integer (15 bit + sign)
1 =12 bit (left-justified)
2 diagnosis 0 =release
1 =block
3 channel 0 = activate
1 =deactivate
4 Operation mode 0 =voltage
1= current
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BL20-2AIH-I
Byte Bit Parameter name Value
Meaning
0 0 channel 0 = activate
(channel 1)
1 =deactivate
1 short circuit diagnostics 0 =block
1 =release
2 open circuit diagnostics 0 = block
1 =release
3+4 Operation mode 0=0...20mA
(polling of HART®-status not possible)
1=4...20mA
(polling of HART®-status not possible)
2=4...20 mA HART® active
Cyclic polling of HART®-status activated.
5+6 reserved
7 HART®-diagnostics 0 =release
1 =block
1 0+1 value representation 0 = Integer (15 bit + sign)
(channel 1)
1=NE43
2 = Extended Range
2+3 similar to byte 0 + 1
(channel 2)
4 HART®-Variable VA Defines the channel of which the HART®-variable is
read.
0 channel mapping 0=channel 1
1=channel 2
6+7 variable mapping Defines which HART-variable of the connected sen-

sor is mapped into the module’s process data.

0= PV (primary variable)

1=SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)
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Byte Bit Parameter name

5 HART®-Variable B

Value

Meaning

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

0 channel mapping

0=channel 1

1 =channel 2

6+7 variable mapping

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

0= PV (primary variable)

1=SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

6 HART®-variable C

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

0 channel mapping

0=channel 1

1 =channel 2

6+7 variable mapping

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

0=PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

7 HART®-variable D

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

0 channel mapping

0=channel 1

1 =channel 2

6+7 variable mapping

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

0=PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)
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BL20-E-8AI-U/I-4PT/Ni (1 byte per channel)

Byte Bit Parameter name Value Byte
Meaning

0...7 0...5 Operation mode 000000 voltage -10...10 V DC Standard
000001 voltage 0...10 V DC Standard
000010 voltage -10...10 V DC NE 43
000011 voltage 0...10 VDC NE 43
000100 voltage -10...10 VDC, Extended Range
000101 voltage 0...10 VDC, Extended Range
000110 reserved
000111 reserved
001000 current 0...20 mA Standard
001001 current 4...20 mA Standard
001010 current 0...20 mA, NE 43
001011 current 4...20 mA, NE 43
001100 current 0...20 mA, Extended Range
001101 current4...20 mA, Extended Range
001110 reserved
001111 reserved
010000 Pt 100, -200°C...850 °C, 2-wire
010001 Pt 100, -200°C... 150 °C, 2-wire
010010 Pt 200, -200°C...850 °C, 2-wire
010011 Pt 200, -200°C...150 °C, 2-wire
010100 Pt 500, -200°C...850 °C, 2-wire
010101 Pt 500, -200°C...150 °C, 2-wire
010110 Pt 1000, -200°C...850 °C, 2-wire
010111 Pt 1000, -200°C...150 °C, 2-wire

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

the used channel has too be parameter-

ized. The parameterization of the sec- 011001 Pt100, -200°C...150°C, 3-wire

ond channelis ignored. 011010 Pt 200, -200°C....850 °C, 3-wire
011011 Pt 200, -200°C...150 °C, 3-wire
011100 Pt 500, -200°C...850 °C, 3-wire
011101 Pt 500, -200°C...150 °C, 3-wire
011110 Pt 1000, -200°C...850 °C, 3-wire

011111

Pt 1000, -200°C...150 °C, 3-wire
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Byte Bit Parameter name Value Byte
Meaning

100000 Ni 100, -60 °C...250 °C, 2-wire
100001 Ni 100, -60°C...150 °C, 2-wire
100010 Ni 1000, -60 °C...250 °C, 2-wire
100011 Ni 1000, -60°C...150 °C, 2-wire
100100 Ni 1000TK5000, -60 °C...250 °C, 2-wire
100101 reserved
100110 reserved
100111 reserved
101000 Ni 100, -60 °C...250 °C, 3-wire
101001 Ni 100, -60°C...150 °C, 3-wire
101010 Ni 1000, -60 °C...250 °C, 3-wire
101011 Ni 1000, -60°C...150 °C, 3-wire
101100 Ni 1000TK5000, -60 °C...250 °C, 3-wire
101101 reserved
101110 reserved
101111 reserved
110000 resistance, 0...250 Q
110001 resistance, 0...400 Q
110010 resistance, 0...800 Q
110011 resistance, 0...2000 Q2
110100 resistance, 0...4000 O
110101 reserved
to
111110
111111 deactivated

6 value represen- 0 Integer (15 bit + sign)

tation Kx

1 12 bit (left-justified)

7 diagnostics Kx 0 release
1 block
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5.12.3  Analog output modules
BL20-1AO-1(0/4...20MA)

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

1 =12 bit (left-justified)

2 reserved
to7
1 Substitute value low byte In Modbus, it is not possible the give out a sub-
i i stitute value in case of an error, see also s.
2 Substitute value high byte

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

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

1 =12 bit (left-justified)

2 reserved
3 channel 0 = activate
1 =deactivate
4 reserved
to7
1/4 Substitute value low byte In Modbus, it is not possible the give out a sub-
stitute value in case of an error, see also s.
2/5 Substitute value high byte
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BL20-2A0-U(-10/0...+10VDC) (3 byte per channel)

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

1 =12 bit (left-justified)

2 reserved
3 channel 0 = activate
1 =deactivate
4 reserved
to7
1/4 Substitute value low byte In Modbus, it is not possible the give out a sub-
stitute value in case of an error, see also s.
2/5 Substitute value high byte
BL20-2AO0H-I
Byte Bit Parameter name Value
Meaning
0 0 channel 0 = activate
(channel 1)
1 = deactivate
1 diagnosis 0 =block
1 =release
3+4 Operation mode Kx 0=0...20mA
(polling of HART®-status not possible)
1=4...20mA
(polling of HART®-status not possible)
2=4...20 mA HART® active
(cyclic polling of HART-status activate)
7 HART®-diagnostics Kx 0 =release
1 =block
1 0+1 value representation Kx 0 =Integer (15 bit + sign)
(channel 1)
1=NEA43
2 = Extended Range
6+7 Behavior on module bus error In Modbus, it is not possible the give out a sub-
Ax stitute value in case of an error, see also s.
2+3 substitute value Ax
(channel 1)
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Byte Bit Parameter name

4...7 similar to byte 0...3
(channel 2)

Value

Meaning

8 HART®-Variable VA

Defines the channel of which the HART®-vari-
able isread.

0 channel mapping

0 =channel 1

1 =channel 2

6+7 variable mapping

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

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

9 HART®-Variable B

Defines the channel of which the HART®-vari-
able is read.

0 channel mapping

0=channel 1

1 =channel 2

6+7 variable mapping

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

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

10 HART®-variable C

Defines the channel of which the HART®-vari-
able is read.

0 channel mapping

0=channel 1

1 =channel 2

6+7 variable mapping

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

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)
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Byte Bit Parameter name Value

— Meaning

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

0 channel mapping 0=channel 1

1 =channel 2

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

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)
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BL20-E-4A0-U/I (3 byte parameters per channel)

Byte Bit Parameter name Value Meaning
0/3/6/9  0...3 Operation mode Kx 000000 voltage -10...10 V DC Standard
000001 voltage 0...10 V DC Standard
000010 voltage -10...10 V DC NE 43
000011 voltage 0...10 VDC NE 43
000100 voltage -10...10 VDC, Extended Range
000101 voltage 0...10 VDC, Extended Range
000110 reserved
000111 reserved
001000 current 0...20 mA Standard
001001 current 4...20 mA Standard
001010 current0...20 mA, NE 43
001011 current4...20 mA, NE 43
001100 current 0...20 mA, Extended Range
001101 current 4...20 mA, Extended Range
1110 reserved
(AR deactivated
4 value representa- 0 Integer (15 bit + sign)
tion Kx
1 12 bit (left-justified)
5 diagnostics Kx 0 release
1 block
6+7 substitute value 00 output substitute value
options 01 hold current value
10 output min. value
1 output max. value
1/4/7/10 substitute valuelow  In Modbus, it is not possible the give out a substitute value in
byte Ax case of an error, see also s.
2/5/8/11 substitute value Ax
high byte

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



5124  Technology modules
BL20-1RS232

Byte Bit Parameter name

0 3 Data rate
to0

Value

Meaning

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

5,4 reserved

6 DisableReducedCtrl

Constant setting:

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

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

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

7 diagnosis

0 =release

Diagnostic activated:

This affects the separate fieldbus-specific diag-
nostic message — not the diagnosis embedded
in the process input data.

1 =block

1 0 Stop bits

0=1 bit

1=2bit

2,1 Parity

00 =none

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

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

3 Data bits

0=7
The number of data bits is 7.

1+8
The number of data bits is 8.
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Byte Bit Parameter name

1 4 Flow control
to5

Value

Meaning

00 = none
Data flow control is switched off.

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

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

76 reserved

2 XON character

0-255(17)

XON character

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

3 XOFF character

0-255(19)

XOFF character

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

BL20-1RS485/422

Value

Meaning

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

0 = parameterization of the module as R5422

1 = parameterization of the module as RS485

Byte Bit Parameter name
0 3...0 Data rate
4 Select R5485
5 reserved
6 DisableReducedCtrl

Constant setting:

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

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

Byte 7 contains the status or control byte. User
data are represented in Bytes 0 - 5.
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Byte Bit Parameter name Value
Meaning

0 7 diagnosis 0 =release

1 =block
1 0 Stop bits 0=1bit
1=2bit
2.1 Parity 00 = none

01 =odd

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

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

3 Data bits 0=7
The number of data bits is 7.

0=8
The number of data bits is 8.

2 XON character 0-255(17)
only in the RS422-mode:
XON character
This character is used to start the transmission
of data from the data terminal device if the
software handshake is active.

3 XOFF character 0-255(19)
only in the RS422-mode:
XOFF character
This character is used to start the transmission
of data from the data terminal device if the
software handshake is active.

BL20-1SSI
Byte Bit Parameter name Value
Meaning
0 4...0 reserved
5 Sensor 0 = activate
data cable ZERO test of data cable.
test
1 = deactivate
After the last valid bit, a ZERO test of the data
cable is not carried out.
76 reserved

2020/09 35



Implementation of Modbus TCP

Byte Bit Parameter name
1 3...0 Number of invalid bits
(LSB)

Value

Meaning

0000...1111

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

SSI_FRAME_LEN -INVALID_BITS_MSB-
INVALID_BITS_LSB.

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

(Default 0 bit = 0x0).

INVALID_BITS_MSB +INVALID_BITS_LSB must
always be less than SSI_FRAME_LEN.

6...4 Number of invalid bits (MSB)

000...111

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

SSI_FRAME_LEN - INVALID_BITS_MSB -
INVALID_BITS_LSB.

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

Default: 0 = Ohex

7 reserved

2 3...0 Data rate

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

7.4 reserved

3 5...0 Number of data frame bits

00000...100000

Number of bits of the SSI data frame. SSI_-
FRAME_LEN must always be greater than
INVALID_BITS.

Default: 25 = 19hex

6 reserved

7 Data type

binary coded
SSl encoder sends data in binary code

GRAY coded
SSl encoder sends data in GRAY code
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BL20-E-1SWIRE

Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Byte 1 reserved free free MC MNA configura- | Disable free
tion Cfg

Byte 2 free Unuxerr TYPegg TYPiro PKZqg PKZ o SDgre SDiro
Byte 3 reserved
Byte 4 reserved (life guarding time until version VN 01-03)
Byte 5 SConcS8 | SCoiacS7 | SCoiacS6 | SCoincS5 | SCoincS4 | SCoineS3 | SCoiacS2 | SCoacST
Byte 6 SCoincS16 | SCoiacS15 | SCoiacS14 | SCoacS13 | SCpiacS12 | SCoiacSTT | SCpiacS10 | SCpiacS9
Byte 7 reserved
Byte 8 reserved
Byte 9-24 Type designation slave 1-16

The following table shows the meaning of the parameter bits:

Parameter  Value Meaning
name
Byte 1
Disable Cfg  If the physical structure of the SWIRE bus does not match the configuration stored in the BL20-
E-1SWIRE on power up (SW LED flashing), the physical structure of the SWIRE bus must be
stored in the BL20-E-1SWIRE.
0 =inactive Manual SWIRE configuration:
To store the physical structure of the SWIRE bus in the BL20-E-1SWIRE, the
CFG button of the BL20-E-1SWIRE must be pressed manually (only func-
tions if the SW LED is flashing).
1 =active Automatic SWIRE configuration:
If the physical structure of the SWIRE bus does not match the configuration
stored in the BL20-E-1SWIRE on power up, the physical structure is stored
automatically in the BL20-E-1SWIRE.
configura- PLC configuration check
tion If the PLC configuration check is activated, the configuration stored in the BL20-E-1SWIRE is

compared with the SET configuration stored in the PLC.

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

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

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

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

0 = active Group diagnostics is activated

1 =inactive Group diagnostics is not activated

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



Parameter  Value Meaning
name
TYP o Configuration error field

As soon as a slave on the bus does not match the set configuration and therefore cannot be
started, this is indicated as an individual error depending on the parameter set.

0 = active Single diagnostics is activated
1 =inactive Single diagnostics is not activated
TYPeea Group configuration error field

Activate slave diagnostics TYPgzSx. As soon as only one slave on the bus is incorrectly config-
ured, this is indicated as an error depending on the parameter setting.

0 = active Group diagnostics is activated
1 =inactive Group diagnostics is not activated
Byte 2
Uauxerr Error message voltage U,
Activate system diagnostics U, xerr- Uauxers Will generate an error message as soon as the
power supply goes below a level at which the function of the relays is not guaranteed.
0 = active Error message U, g activated
1 =inactive Error message U, g NOt activated
Byte 3 reserved
Byte 4
reserved Was up to version VN 01-03: Lifeguarding time of the SWIRE slaves. Lifeguarding time of the
(Lifeguard- SWIRE slaves
ing time
only up to 0x02-0xFF Lifeguarding time of the SWIRE slaves
version 0x64 Setting of lifeguarding time of SWIRE slaves, timeout time up to automatic
VNO1-03) reset of the slaves in the event of communication failure. (n * 10ms)
(Default 1s)
OxFF: Lifeguarding off
Byte5-6
SDpjagSx Input bit communication error, slave x
Slave diagnostics message from Byte 1/Bit 7 is accepted in the feedback interface as Bit 4
0 = active SDpacSX is accepted
1 =inactive SDpaSX is not accepted
Byte7-8 reserved
Byte 9...24
Device ID, TYPE setting for the LIN slave at position x on the SWIRE bus
slave x
0x20 SWIRE-DIL-MTB (: OxFF)
OxFF Basic setting (no slave)
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BL20-E-2CNT-2PWM (see separate manual for this module )
BL20-2RFID-S (see RFID-documentation )
BL20-E-4I0L/BL20-E-4I0L (siehe separates Handbuch zum Modul

5.13

Power distribution modules
BL20-BR-24VDC-D

5.13.1

Diagnostic messages of the modules

Diagnostic byte Bit Diagnostic message
n 0 Module bus voltage warning
1 reserved
2 Undervoltage field supply
3 reserved

BL20-PF-24VDC

Diagnostic byte Bit Diagnostic message
n 0 reserved
1 reserved
2 Undervoltage field supply
reserved

BL20-PF-120/230VAC-D

Diagnostic byte Bit Diagnostic message
n 0 reserved
1 reserved
2 Undervoltage field supply
reserved
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5.13.2  Digital input modules
BL20-4DI-NAMUR

Diagnostic byte Bit Diagnostic message
n 0 short circuit sensor 1

1 open circuit sensor 1

2 short circuit sensor 2

3 open circuit sensor 2

4 short circuit sensor 3

5 open circuit sensor 3

6 short circuit sensor 4

7 open circuit sensor 4

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

Diagnostic byte Bit Diagnostic message
n (channel 1) 0 measurement value range error
Only in the measurement range 4...20 mA
1 open circuit
BL20-2Al-1(0/4...20MA)
Diagnostic byte Bit Diagnostic message
n 0 measurement value range error
(channel 1) Only in the measurement range 4...20 mA
1 open circuit
n+1 0 measurement value range error
(channel 2) Only in the measurement range 4...20 mA
1 open circuit

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

Diagnostic byte Bit Diagnostic message

n (channel 1) 0 Measurement value range error

BL20-2Al-U(-10/0...+10VDC)

Diagnostic byte Bit Diagnostic message

n (channel 1) 0 Measurement value range error
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Diagnostic byte Bit Diagnostic message

n (channel 2) 0 Measurement value range error

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

Diagnostic byte Bit Diagnostic message

n (channel 1) 0 measurement value range error
(Underflow diagnostics in temperature measurement ranges only)
threshold: 1 % of the positive measurement range end value

1 open circuit

2 Short circuit
(in temperature measurement ranges only)
threshold:

5 Q (loop resistance)

BL20-2AI-THERMO-PI

Diagnostic byte Bit Diagnostic message
n 0 measurement value range error
threshold:

1 % of the positive measurement range end value

1 open circuit
(in temperature measurement ranges only)

2...7 reserved
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BL20-2AIH-I

Diagnostic byte Bit Diagnostic message

n 0 overflow
The measurement value exceeds the value ranges and the device is not
able to capture these values.

1 open circuit
Displays an open circuit in the signal line.

2 Short circuit
Displays a short circuit in the signal line.

3 undervoltage
The measurement value is below the value ranges and the device is not
able to capture these values.

4 HART® status-error
The connected HART®-device set a bit in the HART® status-information
("status - polling").

5 HART® communication error
The channel does not allow communication with the HART®-device.

6 Invalid parameter

7 Hardware error
Shows common errors of the module hardware. The return analog value in
case of an error is "0".

BL20-4Al-U/I

Diagnostic byte Bit Diagnostic message

n 0 measurement value range error
(channel 0) threshold:
ton+3 1 % of the positive measurement range end value, underflow diagnostics
(channel 3) only in value range
4...20 mA

1 open circuit
threshold:
3 mA (only in value range 4...20 mA)

2...7 reserved
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BL20-E-8AI-U/I-4AI-PT/NI

Diagnostic byte Bit Diagnostic message
n 0 Measurement value range error thresholds:
(channel 0) (OoR) value representation of the module
ton+7 in manual D300716
(channel 7) 1 Wire break (WB)
2 Short circuit (SC)
3 Overflow/underflow (OUFL)
4...6 reserved
7 Hardware error

5.134 Digital output modules
BL20-2D0-24VDC-0.5A-P

Diagnostic byte Bit Diagnostic message
n 0 overcurrent (short-circuit channel 1)
1 overcurrent (short-circuit channel 2)

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

Diagnostic byte Bit Diagnostic message
n 0 overcurrent (short-circuit channel 1)
1 overcurrent (short-circuit channel 2)

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

Diagnostic byte Bit Diagnostic message
n 0 overcurrent (short-circuit channel 1)
1 overcurrent (short-circuit channel 2)

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

Diagnostic byte Bit Diagnostic message

n 0 Overcurrent/short-circuit (1 ch. min)
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BL20-16D0O-24VDC-0.5A-P

Diagnostic message

Overcurrent (short-circuit channel 1-4)

Overcurrent (short-circuit channel 5-8)

Overcurrent (short-circuit channel 9-12)

Diagnostic byte Bit
n 0
1
2
3

Overcurrent (short-circuit channel 13-16)

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

Diagnostic byte Bit

n 0

Diagnostic message

Overcurrent (short-circuit channel 1-4)

Overcurrent (short-circuit channel 5-8)

Overcurrent (short-circuit channel 9-12)

Overcurrent (short-circuit channel 13-16)

Overcurrent (short-circuit channel 17-20)

Overcurrent (short-circuit channel 21-24)

Overcurrent (short-circuit channel 25-28)

Overcurrent (short-circuit channel 29-32)
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Analog output modules

BL20-2AO0H-I
Diagnostic byte Bit Diagnostic message
n 0 Value above upper limit
Display of a measurement range exceeding— limit values according to
parameterization
1 open circuit
Shows a wire break in the signal line.
2 invalid value
The output value exceeds the values which the moduleis able to interpret.
3 value below lower limit
Display of a measurement range underflow — limit values according to
parameterization
4 HART® status-error
The connected HART®-device set a bit in the HART® status-information
("status - polling").
5 HART® communication error
The channel does not allow communication with the HART®-device.
6 Invalid parameter
7 Hardware error
Shows common errors of the module hardware. The return analog value in
case of an erroris "0".
BL20-E-4AO-U/I
Diagnostic byte Bit Diagnostic message
n 0 Measurement value range error thresholds:
(channel 0) (OoR) value representation of the module
ton+3 in manual D300716
(channel 3) 1 reserved
2 reserved
3 Overflow/underflow (OUFL)
4... reserved

Hardware error

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



513.6 Technology modules
BL20-1RS232

2020/09

Diagnostic byte

n

Diagnostic message

parameterization error

hardware failure

data flow control error

frame error

buffer overflow

BL20-1RS485/422

Diagnostic byte

Diagnostic message

n parameterization error
hardware failure
data flow control error
(only in the RS422-mode)
frame error
buffer overflow

BL20-1SSlI

Diagnostic byte Diagnostic message
n SSI group diagnostics

open circuit

sensor value overflow

sensor value underflow

parameterization error
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BL20-E-1SWIRE

Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Byten GENER- Uswerr free COMggq free RDY e free SWegr
ALERR
Byte n+1 free Unuxerr TYPera free PKZcar free SDer free
TYP; field
Byten+2 | TYP.:S8 TYPeeS7 TYPrsS6 TYPegS5 TYPeS4 TYPeraS3 TYPeS2 TYPgeS1
Byten+3 | TYPieS16 | TYPS15 | TYPeS14 | TYPgeS13 | TYPeS12 | TYPaS11 | TYPgeS10 | TYPLeS9
Slave diagnosis
Byten+4 | SDgS8 SDggaS7 SD¢gpS6 SDggeS5 SDgeS4 SDgggS3 SDgggS2 SDgpeST
Byten+5 | SDgrS16 SDgprS15 SDgreS14 SDggsS13 SDgreS12 SDgpeS11 SDgggS10 SDgpeS9
PKZ field
Byten+6 | PKZ. ;S8 PKZprS7 PKZ:S6 PKZpsS5 PKZprS4 PKZgeS3 PKZpeS2 PKZgeS1
Byten+7 | PKZygeS16 | PKZpeS15 | PKZiraS14 | PKZepeS13 | PKZgeS12 | PKZppeS11 | PKZeS10 | PKZgeS9

The following table shows the meaning of the diagnostic bits:

Designation Value Meaning

Byte 1
Wepg SWIRE MASTER
If the physical structure of the SWIRE bus does not match the configuration stored in the BL20-
E-1SWIRE, this bit indicates an error.
0 Data exchange  The physical structure of the SWIRE bus was accepted and the
SWIRE bus is in operation.
1 Offline The physical structure was not accepted, the SWIRE bus does not
start operation (SW LED flashing).
RDY g SPS SLAVE
This bitindicates an error if the configuration stored in the BL20-E-1SWIRE does not match the
SET configuration stored in the PLC.
0 Data exchange  No error present. The SWIRE bus is ready for data exchange.
1 Offline The configuration stored in the BL20-E-1SWIRE was not accepted.
The data exchange is prevented (RDY LED flashing).
COMggg Communication SWIRE
A communication error is present, such as a slave is no longer reached, its internal timeout has
elapsed or communication is faulty. The master cannot carry out data exchange with at least
one slave.
0 OK No error present.
1 faulty An error is present.
Uswerr Voltage Ug,

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

0 OK No error present.

1 Under voltage An error is present.
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Designation Value Meaning

GENE-RALgzz; Error message

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

0 none No diagnostics message present
1 present One/several diagnostics messages present
Byte 2
SDgpr Communication SWIRE slave
If the parameter SDggA is set for group diagnostics, this bit indicates an error as soon as only
one slave on the bus sets its SDggg.
0 OK No error is present or diagnostics function has been deactivated
via the parameter setting.
1 faulty An error is present.
PKZgr Overcurrent protective circuit-breaker
If the parameter PKZ ;A is set for group diagnostics, this bit indicates an error as soon as only
one PKZ of a slave has tripped.
0 OK No PKZ error is present or diagnostics function has been deacti-
vated via the parameter setting.
1 Tripping At least one PKZ has tripped.
TYPea configuration
If the TYPgzs parameter is set with group diagnostics in the parameter setting, this bitindicates
an error as soon as a PLC configuration check detects differing slave numbers, types or posi-
tion of an SWIRE slave.
0 OK The PLC configuration check was positive (the configuration stored
in the BL20-E-1SWIRE matches the SET configuration stored in the
PLC) or the diagnostics function is deactivated via the parameter
setting.
1 faulty A mismatch was determined in the PLC configuration check.
Unuxerr Voltage U,
If the U, uxereA Parameter is activated, , yeqz Will generate an error message as soon as the
power supply goes below the level at which the function of the relays is not guaranteed.
0 OK Contactor supply voltage is 0.k. (> 20 VDC) or diagnostics function
has been deactivated via this parameter.
1 Under voltage Contactor supply voltage is not o.k.
(< 18VDQ).
Byte 3.4
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Designation Value Meaning

TYPggaSx

Device configuration, slave x

Info field for the individual indication of a configuration error as error message. Info field for
the individual indication of a configuration error as error message. If the TYP ., parameter is
set with individual diagnostics, the error is indicated in this bit field as soon as a PLC configu-
ration check detects differing slave numbers, types or position of an SWIRE slave.

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

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

Byte 5.6

SDgarSX

Communication, slave x

Info field for the individual indication of the release of the slave diagnostics as error message.
If the SD\\r0A is set for single diagnostics, this bit field indicates the error as soon as the slave
diagnostic message of the slave Sx is triggered.

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

1 Offline A diagnostics message is present.

Byte 7.8

PKZggsSX

Overcurrent protective circuit-breaker, slave x

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

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

The error messages U, yerpr TYPerrs TYPerrSXr PKZ g, PKZgaSX, SDgpg @and SDgpeSx can be
deactivated by a respective parameterization.
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m BL20-E-2CNT-2PWM (see separate manual for this module D301224)
m BL20-2RFID-S (see RFID-documentation www.turck.de)
= BL20-E-4I0L/BL20-E-4IOL (siehe separates Handbuch zum Modul D301333
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6 Application example: Modbus

6.1

6.1.1

6.1.2

6.2

2020/09

Used hard-/software

Hardware

Software

PLC

Turck VT250-57P-L7-DPM (V1.5.3.0)
Protocol: RS485

Bitrate: 9.6 kbps

Data bits: 8

Parity: even

Stop bits: 1

Slave

BL20-E-GW-RS-MB/ET, node address 16

parameterization: (default)
Protocol: RS485

Bit rate: 9.6 kbps

Data bits: 8

Parity: even

Stop bits: 1

Structure of the example station:
Slot 1: BL20-2DI-24VDC-P
Slot 2: BL20-4DI-24VDC-P

Slot 3: BL20-1AI-U(-10/0...+10VDC)

Slot 4: BL20-2AI-THERMO-PI
Slot 5: BL20-2D0O-24VDC-0.5A-P
Slot 6: BL20-E-8D0O-24VDC-0.5A-P

CODESYS 3.5, Hotfix 1 incl:
Modbus COM port

Modbus-master, COM port (serial Modbus-master)

Configuring the hardware

The BL20-gateways are delivered in "extended mode", which means with node address "0".

The electrical interface (DIP-switch "RSxxx") is pre-set to R5485.

In the "extended mode", the gateway parameters (node-address, bit rate, etc.) are set using the soft-
ware tool I/O-ASSISTANT (FDT(DTM).



Application example: Modbus

In the example, the gateway is set as follows using the I/0-ASSISTANT (FDT/DTM):
The DIP-switches remain unaffected.

™ 1/BL20-E-GW-RS-MB/ET Parameterization =n| Wl <
- .
KE Device ype BL20-E-GW-R5-MB/ET TUNECEC
3 -
Description E p-Modbus B5232-Interf. for BL20.
Industrial
Aul
B~ 2 LT = Offline parameterization
Mame Walue - -
= DTM [offline] Parameters
= Device identification
Device shart name Parameter |Value Description
Comment name
= Notation Address (DIP | 0 VO- These values 3
Channel name switch) ASSISTANT | show the
= Settings mode (*) settings done at
Farce Mode activation with confirmatian 1-31 the devices DIP
: switches.
=l Device Bitrate (DIP | 9.6 kbps () | They are thus
= Parameters switch) 192 kb read only.
Adresse [DIP switch) 0 (fO-ASSISTANT mo... < kbps :
Bit rate [DIP switch) 9.6 kbit/s £ 38.4 kbps
Interface [DIF switch] R5485 115.2 kbps
i off Interface (DIP | RS232
Address [1/0-45515TANT) 1 itch)
) ) switch) RS485 (%)
Bit rate [I/0-4551STANT) 9.6 khit/z R
Electical interface [|/0-45515TANT) R5485 Terminating | off (*)
Terminating resistor (I/0-ASSISTANT)  off fes?‘;f e
Parity even switeh)
Made RTU The VO-ASSISTANT offers extended setting
. options.
Modbus watchdog fime_ 0 The settings done in the VO-ASSISTANT are
- special device properties only valid if the address at the DIP switches is
Bus address set to "0” (see above "Address (DIP switch)™.)
Software revision S Addrace 0 |1 247 1 00 | avtandad
QK | | Cancel | | Apply
= Dizconnected (0 Data set 4

Fig. 16: Parameterization in the DTM
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6.2.1 Connection of the BL20-gateway in the example
The BL20-gateway is used in RS485-mode and thus connected to the VT250 as described in the fol-

lowing.
UL Connector (male)
E E atthe VT250
o=
TR o= Sre)9
[ é E GNDsys @
§ ’% /A E 1 6
g5 R €= 1 = RX/TX- (B) RS485
2 wa [OH 2 = RxD RS232
g 3="TD RS232
Sa Rx/B @ 4 =n.c.
<] ew = 5= GND RS232
6 = RX/TX+ (A) RS485
SHLD 7 =RITS RS232
@ 8 = CIS RS232
L 9 =3,3VDC

Fig. 17: BL20-Gateway at VT250 in RS485-mode

6.3 Operation with CODESYS

Open CODESYS via "Start - All programs — 3S CODESYS — CODESYS — CODESYSV 3.5".

6.3. Predefined feature sets

In this example, CODESYS is run with the "Professional feature set" not with the "Standard feature
set". This setting has influence on different CODESYS functions and can be changed via "Tools
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— Options..."inthe "Features" under "Predefined feature sets...". For further information concern-
ing this topic, please read the CODESYS online help.

E.IEI Device (Turck VT250-57x)
=B pci—
=84

CFC Editor

Wy, CoDeSys .3 converter
‘@ Declaration editor
Device editor

[f] FBD, LD and IL edito
B FOToptions
4 Features
‘ International Settingg
m Libraries

= Load and Save
{I¥ PLCopenxML
[£] sFc

[£] sFc editor

':E‘l SmartCoding -

= Syntax Highlighting Wescription.)
et et (o ]
WV lizatian

@ Visualization styles

Visualization styles
r hleei

)

g

o

g

:

o

i
7
N
i
[T

are available, and T e aspects s}
inorderto unveil all possibilities of the system.

ST ,
™ PoUs |52 Devices

Current user: (nobody)

Fig. 18: Predefined feature sets
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6.3.2 Creating a new project

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

&

=

B b

Open Project...  Cirl+0
Close Project

Save Project Ctrl+5
Save Project As...
Project Archive

Source upload. ..

Source download...
Print...

Page Setup...

Recent projects

Exit Alt+F4

Fig. 19: New project

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

File | Edit View Project Build Online Debug Tools Window Help
Newpraiece ol 6 X | A A I | (- (519 18 % ) mifE5222+23 o

% @ o
Empty project  Standard Standard
project project w...

A project containing one device, one

Fig. 20: Standard project
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w

Select the PLC used in the project.
In this example, the HMI-PLC VT250-57-P from Turck is used.

4 Please define also your preferred programming language.

In this example, Structured Text is used.

Eal 4

jekte in di Projekt ei

- Ein programmierbares Gerdt, wie unten angegeben

E Siesind gerade dabei, ein neues dardprojek il Dieser Assi wird die
0Obj i fiig

- Einen Programmbaustein PLC_PRG in der unten | Prog
- Eine zyklische Task, die PLC_PRG alle 20 Millisekunden aufruft
E ‘ fdie o P

CoDeSys Control RTE V3 (35 - Smart Software Solutions GmbH)
CoDeSys Control Win V3 (35 - Smart Software Solutions GmbH)
CoDeSys Control Win V3 x64 (35 - Smart Software Solutions GmbH)

CoDeSys HMI (35 - Smart Software Solutions GmbH)
CoDeSys SoftMotion RTE V3 (35 - Smart Software Solutions GmbH)

Turck VT250-57% (Hans Turck GmbH & Co. KG)

Fig. 21: Selection of the VT250-57P

5 The new project is created.

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

Edt Vew Project Buld Onine Debug Toos Window Help
EI— = NE= NI =R T R =N s R

=[5 Device (Turck VT250-57x)

Fig. 22: Project tree
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6.3.3 Defining the communication settings
Double-clicking the "Device Turck VT250-57x)" opens the corresponding editors.
The communication path (Gateway) to the HMI is defined in the "Communication Settings" tab.

Gateway definition

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

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

® BL20_MB_serial.project - CoDeSys [==]=]
File Edit View Project Build Online Debug Tools Window Help
B=E& #h 0 [0 | | 08
Devices v+ 1B X [ pevice SaX
=3 B30 MB_serial
g Device (Turck VT250-57)  ————Hms Commui\caton Settings |App|iahons | Log | PLC settings I Task deployment | Status I Information
= PLC Logic
al ) g Select the network path to the controller:
=12 Appl
e Gateway-1 -
Library Manager
1
PLC_PRG (PRG) ;
5 . Gatew =
@ Task Configuration y —— Add gateway...
@ MairTask
Name: Gateway-1 Add device...
Driver: [Tcp,r[p v]
P-Address  localhost e ———
Port 1217 e
Filter :
Target ID -
Sorting order :
The setting 'TP-Address' can be used to specify an IP Address for the
gateway. This is useful if you want to connect to a remote gateway running
on another PC or device.
By default, this setting is localhost' to Njrectly connect to the gateway on
your PC,
[] Don't save network path in project
< 1 + [ Secure online mode
D POUs | 38 Devices

Current user: (nobody)

Fig. 23: Communication settings
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Setting the communication path

1 Mark the gateway and scan the network via the respective button.

2 The network card of your PC will be found and set as active path.

‘% BL20_MB_serial.project” - CoDeSys

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
£ MainTask

(=[O sl

- X

I PLC settings I Task deployment I Status I Info| 4]+

File Edit Wiew Project Build Online Debug Tools Window Help
Bz HE & X |44 % ] %
Devices >+ 1 X (1] Device
=5 A28 ME_serial (=]
= [= Device (Turck vT250-57%) Communication Settings | Applications | Log
= PLC Logic
Bl] . d Select the network path to the controller:
=52 Appl

Gateway-1

.-#;. Gateway-1

hd Set active path
Node Name:
Gateway-1

Add gateway. ..

Driver:
TCR(IP Add device...
IP-Address:
localhost
port
1217

‘% BL20_MB_serial.project” - CoDeSys

File Edit Wiew Project Build Online
E=E&
Devices -~

Debug Tools Window Help
bl Y )

x (1] Device

=5 BL20_MB_serial
== pevice (Turck vT250-57%)
=B PLC Logic
=13 appl
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
£ MainTask

i
8

==l

- X

Communication Settings |Applimﬁons I Log

I PLC settings I Task deployment I Status I Info| 4]+

Select the network path to the controller:

\
= ¢ Gateway-1(scd

hd Set active path
Node
MName:
Gateway- Add gateway...
1
. Add device...

‘% BL20_MB_serial.project” - CoDeSys

File Edit Wiew Project Build Online Debug Tools Window Help
AR | = el ’
BeE & Pl N 0 o4
| | pevices * o X m Device

L | =3 820 MB serial
== pevice (Turck vT250-57%)
=B PLC Logic
=13 appl
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
£ MainTask

(=[O sl

- X

Communication Settings |Applimﬁons I Log

Select the network path to the controller:
Gateway-1:0000.0703.C008

I PLC settings I T@oment I Status I Info *  *

= $da Gateway-1

hd | Set active path |
[ node Name:

[} vras0-57P-L7-DPM [0000.0|

I\rll 250-57PL7-DPM
Add gateway. ..

Fig. 24: Setting the communication path
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0000.0703.C006

Add device...

Target ID:
1610070020
rarget Hame:
Turck VT250-57%
Target Type: Filter :
161000

Target ID 7
Target Vendor:
Hans Turck GmbH & Sorting order :
-
Taraet Version:




6.3.4
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Adding the Modbus COM port

1 Open again the context menu by right-clicking the Device entry. In the dialog "Add Device"
select the 3S Ethernet Adapter under "fieldbus - Modbus — Modbus serial port" and add it

to the project tree.

' BL20_MB_serial.project” - CoD\ =
proj
File Edit Wiew Project Build Online Debug Tools Window Help
AR | = el ’
BeE & & 2 0 o4
Devices > 1 x (1] Device - X
=5 AL20 ME_serisl (=] :
=/ [=1 [pevice (rurdk VT250-57%) || | Communit” i Add Device =]
=Bl PLCLogic | % cut n
=.0% appl | Bo F MName: Modbus_COM
] Iﬁ;l’ . Copy - .
Libr; Paste L Action:
PLC % Delete L @ Append device () Insert device (7) Plug device () Update device
= @ Tash - )
& Properties. .. vEiEE
Vendor:
Add Object endor [<AII vendors > hd
| Add Device. .. | MName Vendor Version
Insert Device... =@ Fieldbusses
) N +. AN CANbus
Scan For Devices...
\ +.- H@ Ethernet Adapter
Update Device... +. — EthernetIP
Online Config Mode... ¥ Modbus
) Add Folder... 8 Modbus Serial Port
_'T Edit Object (@ Modbus com 35 - Smart Software Solutions GmbH ~ 3.4.0.0
+ Profibus
Edit Object With... | | | . X
+-- 2 Profinet 10
Simulation \
Device Configuration  »
[ Display all versions(for experts doly) [] Display outdated versions
Information:
m Name: Modbus COM -
Vendor: 35 - Smart Software Solutio m
<[ Categories: Modbus Serial Port =
Version: 3.4.0.0 i %ﬂ
Needor Baanmnhos
Og -
4 m | » 4 Append selected device as last child of
D POUs |5 Devices e
&  (You can select another target node inthe navigdar while this window is open.)
A
Add Device ] [ Close ]

Fig. 25: Adding Modbus COM port as device

2 Double-clicking the Modbus COM port-entry in the project tree opens the corresponding edi-

tors.

13
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3 Intheregister-tab "Modbus serial port, configuration” set the COM-port, the bit rate and all other
parameters of the communication interface.

NOTE

In our example the RS485-interface of the VT250 is used. For this reason, please select COM-

port no. 2. COM-port no. 1 is the devices RS232-interface (see also "VT250-57x-
Hardware description)
@ BL20_MB_serial.project” - CoDeSys =n| Wl <
File Edit Wiew Project Build Online Debug Tools Window Help
E==E & #h & 0 | | g
Devices > 1 X (] Device " ] Modbus_COM - X

=5 BL20_MB_serial

== pevice (Turck vT250-57%)
=B PLC Logic
=k Appl
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
£ MainTask
[ Modbus_COM (Madbus COM)

q [ [T G

D POUs |5 Devices

Modbus Serial Port Configuration |513m5 I Information

Serial Port Configuration

COM Port 2 =

Baud Rate
Data Bits 8

Stop Bits 1

Current user: (nobody)

Fig. 26: Modbus serial port, configuration

4 Please assure, that the parameters set here correspond to the settings of the BL20-gateway.
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6.3.5
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Adding the serial Modbus master
Now, click on the entry of the Modbus COM-port, select the "Modbus-Master, COM Port” in the dia-
log box "Add device" and add it to the project.

-

D POUs |5 Devices

+--0e8 Modbus Serial Device
=/ w8 Modbus Serial Master

v BL20_ME_serial.project” - CoDeSys | = ”E” £ |
File Edit Wiew Project Build Online Debug Tools Window Help
SE= = # % ) ]
Devices > 1 X (] Device " ] Modbus_COM - X
=5 BL20_MB_serial o
= Device (Turck VT250-57x) Mo m Add Device @
=B PLC Logic
= "J Appl MName: Modbus_Master_COM_Port
m Library Manager Action:
PLC_PRG (PRG) @ Append device (7) Insert device (0) Plug device (©) Update device
= @ Task Configuration )
@ MainTask Device:
m Modbus_COM (Modbus COM) Vendor: [<AII vendors> hd
MName Vendor
=4 Fieldbusses
=/ wef Modbus

[ Modbus Master, COM Port

35 - Smart Software Solutions GmbH

<

I

[ Display all versions(for experts only) [] Display outdated versions

Information:

i

Mame: Modbus Master, COM Port
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus Serial Master

Version: 3.5.1.0
Nerdar Mamhae

L]

Append selected device as last child of
Modbus_COM

(fou can select another target node inthe navigator while this window is open.)

Add Device Close ]

J |

Fig. 27: Adding the serial Modbus-master
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6.3.6

Adding a Modbus-slave
1

File Edit Wiew Project Build Online Debug Tools Window Help

B E &l = & BEX| M

=[5 BL20 MB serial

= [0 pic Logic
=0 appl

=[5 Device (Turck VT250-57x)

Qros|goewess|

Now, add a serial Modbus-slave to the project.

B - O

| & F

» mlf=5=2¢=-= 8 |
[0 pevice (] Modbus_com |

Mame: Modbus_Slave_COM_Port

Action:

Device:

Vendor: [ <Allvendors>

@ Append device () Insert device (7) Plug device () Update device

MName

-

= Fieldbusses

Vendor

Information
Mame: Modbus Slave, COM Port
lor: 35 - P |
ies: Modbus Serial Slave
Version: 3.5.1.0

R

Display all versions (for experts only) [7] Display outdated versions

= 3

-

Append selected device as last child of

Fig. 28: Selecting a slave

16

Modbus_Master_COM_Port

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

|C_pazoevee ][ cose ]
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2 You can adapt the settings of the slave according to your application. Open the context menu

by right-clicking the slave-entry and select the dialog-box "Properties”.

BEEI&Slo o $BEXI@GIR] -0

File Edit Wiew Project Build Online Debug Tools Window Help

1S ) mIf=25=2=23 | o

[ Device Modbus_COM Modbus_Master_COM_Port - X
=[5 BL20 MB serial - .
2.5 pevie (Turck VT250-57%) Modbus Master Configuration | ModbusGene
Modbus-RTUJASCII
TransmissionMode
Response Timeout {ms) 1000
Time between Frames (ms) 10
& MainTask
=[] Modbus_com (Modbus COM)
=[] Modbus_Master_COM_Port (Modbus M
[ [Modbus_slave_com_Port ommon
4 cut
/
Copy
[ Paste |BL20_E_GW_RS_I\'B |
®  Delete
= / Full name: Modbus_Slave_COM_Port [Device: Modbus_COM: Modbus_I
| Properties... |
" Add Object Object type:  Device
Add Device... Open with:  Device Editor
Insert Device...
Scan For Devices...
Disable Device
Update Device...
) Add Folder...
[ EditObject
Edit Object With... I oK I Cancel Apply
4 Simulation |
D POUs | 32 Devices Device Configuration  »

Current user: (nobody)

Fig. 29: Adapting the slave-properties
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3 Again, a double-click onto the slave in the project tree opens the respective editors.

4 In the "Modbus Slave configuration"-tab, set the node address (in this example: Address 16).
All other settings can be kept.

3 SR
File Edit View Project Buld Onlne Debug Tools Window Help
PSS o b BB X MR TR , e[z e

| iﬁ Device [ﬁ Modbus_COM ] BL20_E_GW_RS_MB | - X
=-5) A0 MB serial E3 :
25 peviee (Turck VT250-57) Modbus Slave Configuration | m

=1l pLCLogic Modbus-RTU/ASCIT

=2 Appl MODEBUS

R p—— Sh—

PLC_PRG (PRG) Response Timeout [ms] 1000
= {8 Task Configuration
g MairTask

= (i) Modbus_COM (Modbus COM)
1= [T Modbus_Master_COM_Port (Modbus M
(il BL20_E_GW_RS_MB (Modbus Slav|

Dyeous |oeviees [

Current user: (nobody)

Fig. 30: Setting the node address at the slave
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6.3.7 Programming (example program)
The programming is done under PLC-PRG in the project tree. This example is programmed in Struc-
tured Text (ST) as defined under
Small example program

1 The counter counts

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

NOTE
ﬂ The status of process values is only shown in the process image if a program refers to them or
if the function "Always update variables" in the "MobusTCPSlave /0O Mapping" (see

) is enabled.
& BL20_MB_serial.project” - CoDeSys =R R
File Edit Vew Project Build Onlne Debug Tools Window Help
BEdE & ln EE-R e Y R T N = Rl
Devices * o X [{f Device | ] Modbus COM [ 5| BL20 E GW RS MB PLC_PRG | @ GVL - X
=[5 BL20 mB_serial 1 PROGRAM PLC PRG -
== Dpevice (Turck vT250-57) =z vR o
=3 pLC Logic 3 Counter: INT;
=} Appl 2 END VAR
* Rl
m Library Manager A
PLC_PRG (PRG) T
= Task Configuration
2 MainTask
= [ Modbus_coM (Modbus COM)
= m Modbus_Master_COM_Port (Modbus M
[ 8L20_E_GW_RS_MB (Modbus Slav, -
4 1 L3
1] counter := Counter +1; -
r 2 xReset = 1 THEN
E Counter := 0;
s| END IF
4 L} L3 il
[ POUs | 5% Devices < n »
Current user: (nobody) INS Ln5 Col7 Ch?

Fig. 31: Example program
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Application example: Modbus

6.3.8

CODESYS: Global variables

Global variables are defined either in the Global Variable List (sees.
pings of the single stations.

) or directly in the I/O Map-

File Edit View

# BL20_MB_serial.project™ - CoDeSys

Project Build Online Debug Tools Window

“ 1

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

= [ Modbus_CoM (Modbus COM)
= m Modbus_Master_COM_Port (Modbus M
m BL20_E_GW_RS_MB (Modbus Slav

BEE &« i ¥ A
Devices > 0 X m Devi
=15 BL20 MB serial == 1
= Device (Turck VT250-57x) 2
=B pLC Logic 3
=} Appl 4
@ sw

3% MainTask

[ POUs | 32 Devices

Help

ce m Modbus_COM

xiReset: BOOL;

END VAR

4% %% o 518 O

ﬂi BL20_E_GW_RS_ME

1

Current user: (nobody)

F=3 HCH x5

PLC_PRG g GVL - X
o=
=

m

3

INS Ln4 Col8 Chsg

Fig. 32: Example for the definition of a global variable

Global variable list

The creation of a "Global Variable List" is possible, too:
right-click to "APPL —» Add object - Global Variable List".

Define the global variables The global variables are also automatically exported when building the
project, if they have been chosen for export in the symbol configuration. (see also

).
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6.39 Modbus channels

The communication between Modbus TCP master and Modbus slaves is realized through defined
Modbus channels.

These channels are set in the register-tab "Modbus Slave Channel" using the "Add Channel..." but-
ton.

The process data of a slave can then be monitored under

n H n
ModbusTCPSlave I/0 Mapping" (see )
% BL20_MB_serial.project” - CoDeSys (=R~
File Edit Wiew Project Buld Online Debug Tools Window Help
BE=E & 84 0 o
Devices > % X || [ Device |({] Modbus_ COM '] BL20_E_GW_RS_MB PLC_PRG | g GVL - X
=5 A0 MB_serial ;
= Device (Turck VT250-57%) Modbus Slave Configuration |; Modbus Slave Channel ;| Modbus Slave Init | ModbusGenericSerialSlave I/0 Mapping * | *
=80 PLC Logic Mame  Access Type  Trigger  READ Offset  Length  ErrorHandling  WRITE Offset  Leng
=3 Appl
(gl G
ModbusChannel @
Channel
Name [Chiarnel 1]
S @M Access Type [Raad Holding Registers (Function Code 3) -
1 e e—
Comment
READ Register
Offset 00000
Length 1
WRITE Register
Offset 0x0000
Length 1
] 1 3
d 1, C |[ Add Channel... ]l[ Delete... ] [ Edit...
[ POUs | 3 Devices
Current user: (nobody)

Fig. 33: Setting the Modbus channels, examples

The Modbus communication channels are defined by:

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

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

Modbus data mapping

The mapping for the input and output data of a BL20-Modbus-station depends on it's configuration.

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

Modbus mapping (I/0-ASSISTANT)

1. Modbus report
1.1. Station description

Station address: 16

Adr./Slot Name TAG Data Size In Data Size Qut
.0 BL20-E-GW-RS-MB/ET 16/BL20-E-GW-RS- 16 bit 0 bit
MB/ET
1 BL20-2D1-24VDCP 01/BL20-2DI- 2 bit 0 bit
24VDC-P
2 BL20-4DI-24VDC-P 02/BL20-4DI- 4 bit 0 bit
24VDC-P
3 BL20-1AI-U (-10/0...+10VDC) 03/BL20-1AI-U (- 16 bit 0 bit
10/0...+10VDC)
4 BL20-2AI-THERMO-PI 04/BL20-2Al- 32 bit 0 bit
THERMO-PI
5 BL20-2D0-24VDC-0.5A-P 05/BL20-2DO- 0 bit 2 bit
24VDC-0.5AP
6 BL20-E-8D0-24VDC-0.5A-P 06/BL20-E-BDO- 0 bit 8 bit
24VDC-0.5AP
Local I/O data incl. status/control 5 Words 1 Word
Summarized diagnostics 1 Word 0 Words
Total size for infout data rounded on full words 6 Words 1 Word

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

1.2. /0 map for input data

[ Register [ Bit position |

[ Hex [ Dec | 16 | 14 | 13 | 12 | 11 ] 10 | 9 [ 8 [ 7 | & | 5 | &4 [ 3 [ 2 [ 1 ] 0o |
0x0000 0000 0315 0314 0313 0312 0311 0310 0309 0308 0307 0308 0305 0304 0303 0302 0301 0300
0x0001 0001 0415 D414 0413 0412 0411 0410 0409 0408 0407 0408 0405 0404 0403 0402 0401 0400
0x0002 0002 04231 0430 0428 0428 0427 0426 0425 0424 0423 0422 (0421 0420 0419 0418 0417 0416
0x0002 0002 - - - - - - - - - - 0203 0202 0201 0200 0101 0100
“0x000¢ 0004 GW.15 GW.14 GW.13 GW.12 GW.11 GW.10 GW.0S GWOS GW.O7 GW.O6 GW.O5 GWO04 GWOZ GW.02 GW.O1 GW.00
*0x0005 0005 - - - - - - - - - - MOS M4 Mo3 Moz Mot M0

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

1.3. IO map for output data

[ Register | Bit position |
| Hex Dec | 15 | 14 [ 13 [ 12 [ 11 [ 40 | 8 [ 8 7 [ s [ 5 [ &4 [ 3 [ 2 [ 1 [ o |

0:0200 2048 - - - - - - 06.07 06.08 06.05 06.04 06.03 06.02 06.01 06.00 05.01 05.00

Description: 1.Column=Register address. n. Column=Modul number bitposition
Process output data: 1 Word

Fig. 34: Modbus report - Mapping of in- and output data
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1.4. Map for parameter data

type B, +100..1820°C
type E. -270..1000°C
type J, -210..1200°C
type N,-270.1300°C
type R, -50.1760°C
type 5, -50..1540°C

 type T,-270..400°C

[ Register |  Bit pos. [ Length | I Mo dule I Parameter Value range
BO4D L] 1 BL20-1AI-W-10/0.. +10VDGC) Voltage mode 0:0.10v
1:-10.+10V
BO40 1 1 BL20-1AI-IN-10/0.. +10VDC) Walue representation 0 : integer (158t + sign)
1: 128t (left-justified)
BO4D 2 1 BL20-1AI-L-10/0.. +10VDC) Diagnostics 0:relesse
1: block
BO40 3 1 BLZ0-1AI-L-10/0.. +10VDC) Channel 0 : activate
1: deactivate
BOE0 a 1 BLZ0-2A1- THERMO-FI Mains s uppression 0 B0Hz
1: 80Hz
B060 1 1 BLZ20-2Al- THERMO-PI Walue representation 0 integer (1581t + sign)
1: 128 (left-justified)
BOS0 2 1 BL20-2A1- THERMOC-PI Diagnostic 0 :release
1: block
BOBD 3 1 BL20-2A1- THERMO-PI Channel 0 : activate
1: deactivate
BOSD 4 4 BL20-2A1-THERMO-FI 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..1780°C
8:type 5, -50..1540°C
T:type T,-270.400°C
8
9:
10
1
B080 8 1 BL20-2Al-THERMO-FI lMains s uppression 0 : 50Hz
1: 80Hz
BOE0 9 1 BLZ0-2A1- THERMO-FI Walue representation 0 integer (15Bit + sign)
1: 12Bit | left-justified)
B060 10 1 BLZ0-2Al- THERMO-FI Diagnostic 0:release
1: block
BO0ED 1 1 BL20-2A1- THERMO-PI Channel 0: activate
1: deactivate
BOBD 12 4 BL20-2A1- THERMO-PI Element 0: type K, -270..1370°C
1:
2:
3:
4
5:
[:
T
k-]
9

 +/-50mW
: #/-100mV
10 : +-500mW
11 : +-1000my
1.5. Map for diagnostic data
| Register | Bit pos. | Length | Slot | Mo dule Parameter | Value range

A0S0 a 1 3 BLZ0-1AI-L-10/0.. +10VDC) ‘Overflow/underrun channel x 0:-

1: activate
AD80 0 1 4 BLZ20-2Al- THERMO-PI Measurement value range error channel x o:-

1: activate
A0S0 1 1 4 BL20-2A1- THERMOC-PI ‘O pen circuit channel x a:-

1: aclivate
ADB0 2 1 4 BL20-2A1- THERMOC-PI No PT1000 sensor{cold j. comp) channel x  0: -

1: activate
ADSD 8 1 4 BL20-2AI-THERMO-FI lMessurement valuerange error channelx 0 -

1: activate
ADBO 9 1 4 BLZ0-2Al- THERMO-FI ‘O pen circuit channel x o:-

1: activate
A0S0 Al 1 4 BLZ0-2A1- THERMO-FI Mo FT1000 sensor{cold j. comp) channel x 0: -

1: activate
AD20 ] 1 5 BL20-2D00-24vDC-0.5A-P Short circuit channel x 0:-

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

1: aclivate

Fig. 35: Modbus report - Mapping of parameter and diagnostic data
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Application example: Modbus

Setting the Modbus-channels (examples) and data mapping

1 Write:
Writing of %QWO and mapping of the counter value (VAR "Counter”, see PLC_PRG, s. ) to
the output byte of the station (%QWO0).

1.1 Write: %QWO0

Access Type:
Write Single Register (function code 06)

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

1.3. /0 map for output data

[ Register | Bit position |
| Hex Dec | 165 | 14 [ 13 | 12 [ 11 [ 10 [ 8 | @ 7 [ 8 [ 5 [ a [ 3 [ =2z [ 1 ] o |

00200 2048 - - - - - - 06.07 06.06 08.05 06.04 06.03 0602 06.01 06.00 0501 05.00

Description: 1.Column=Register address, n. Column=Modul number bitposition
Process output data: 1 Word

Fig. 36: Mapping of output data acc. to Modbus-report

# BL20_MB_serial.praject” - CoDeSys =0 ol
File Edit View Project Build Onlne Debug Tools Window Help

eI 04 % |G| - 7 1 1O
Devices * o X m Device m Modbus_COM m BL20_E_GW_RS_MB PLC_PRG “ GVL - X

=5 BLI0_ME_serisl
= [= Device (Turck VT250-57x)

Modbus Slave Configuration | Medbus Slave Channel | Modbus Slave Init I ModbusGenericserialSlave IO Mapping * | *

=[5l PLcLogic Name Access Type  Trigger  READ Offset  Length  ErrorHandling ~ WRITE Off
=& Appl Counter value  Write Single R... CYCLIC,.. 160800
@ G
m Library Marl podbusChannel @
PLC_PRG
= @ Task Config Channel
@ MainTa| Name Counter value
= Modbus_COM o
ﬂi odbus (Mo Access Type |[Wnte Single Register (Function Code &) - ] |
= m Modbus_Master
[ a2Es Trigger [Cychc—'] CyceTime(ms) 100
Comment
READ Register
Offset
Length |

Error Handling Keep last Value

WRITE Register
OFfset 0x0800 - |
Length |
] 1 3
4 ] + |[ Add Channel... ]i[ Delete... ] [ Edit...

[ POUs |3 Devices

Current user: (nobady)

Fig. 37: Modbus channel, counter value, FC06
1.2 Mapping: counter value to %QWO0

The mapping of the counter value (VAR "Counter") to the station 's output register is done via
the "ModbusTCPSlave I/0 Mapping".
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Double click the field "variable" in the respective line. Use the "..."-button to open the dialog
box "Input Assistant".

— Select the variable to be mapped. As "Counter" been defined in PLC_PRG, see Programming
(example program) (page 19), it can be found there.

BEEIS o o f BEX MG a0 ) al(=5=2=25 |
i i o

i Modbus_com BL20_E_GW_RS_MB PLC_PRG [ g GVL - X
ModbusGenericSerialSlave 10 Mapping M
Variable Mapping  Channel Address Type [

= ¢ = Counter value %QW0  ARRAY [0..0] OF WORD
T %OWD  WORD

@

Counter value[0]

Ttems:

Variables A Name Type Address Origin
= O Appl Application
- il s VAR _GLOBAL
=-[E] PLC PRG PROGRAM
o ar

i+ (@ 1oConfig_Gobas VAR GLOBAL

Insert with arguments D Insert with namespace prefix
Structured view

[ show documentation

4 —'m

R Pous gne

Current user: (nobody)

Fig. 38: Mapping of the counter value to %QWO0

— Confirm with "OK". The counter value is now mirrored to %QWO of the station and given out.
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Application example: Modbus

2 Read:

Bit 0 in register 0x0003 has to be read out
(— reset the counter (with "xReset” = 1)

2.3 Read: %IWO0

Access Type:
Read Holding Registers (function code 03)

Read Register, Offset:
0x0003 (see below)

1. Modbus report
1.1. Station description

Station address: 16

Adr./Slot Name TAG Data Size In Data Size Out
0= BL20-E-GW-RS-MB/ET 16/BL20-E-GW-RS- 16 bit 0 bit
MB/ET
1 BL20-2DI-24VDCP 01/BL20-2DI- 2 bit 0 bit
2AVDCP
2 BL20-4DI-24VDCP 02/BL20-4DI- 4 bit 0 bit
24VDC-P
3 BL20-1AI-U (<10/0..+10VDC) 03/BL20-1AIU (- 16 bit 0 bit
10/0...+10VDC)
4 BL20-2A-THERMO-PI 04/BL20-2Al- 32\pit 0 bit
THERMO-PI
5 BL20-2D0O-24VDC-0.5A-P 05/BL20-2DO- 0 bit 2 bit
24VDC-0.5AP
6 BL20-E-8DO-24VDC-0.5A-P 06/BL20-E-8DO- 0 bit 8 bit
24VDC-0.5AP
Local /O data incl. status/control 5 Words \ 1 Word
Summarized diagnostics 1 Word 0 Words
Total size for infout data rounded on full words 6 Words 1 Word
*For detailed information about status/control word see online help.
1.2. /0 map for input data
[ Register Bit position |
\Hex|Dec|15|14|13|12|11|10|9|3|7|S|5i4\3|2|1|D\
0x0000 0000 03.15 0314 03.13 03.12 0311 03.10 03.09 03.08 0307 02.08 03.05 04 032.03 03.02 03.01 03.00
00001 0001 04.15 0414 04.13 04.12 0411 04.10 04.09 04.08 0407 04.08 04.05 0404 0402 04.02 04.01 04.00
0x0002 000z 04.31 04.30 04.29 04.28 0427 04.26 04.25 0424 0423 04.22 L4.241 04.20. fa8 D 0417 04.18
00002 0002 - - - - - - - - - - I 0203 0202 0201 0200 01.01 01.00
“0x0004 0004 GW.15 GW.14 GW.12 GW.12 GW.11 GW.10 GW02 GW.08 GWO7 GWDE GW.O0S GWO04 GWDO3I GW.OZ GW.01 GW.00
00005 0005 - - - - - - - - - - MOS 04 Moz Moz Mot Moo
Description: 1.Column=Regisier address, n. Column=Modul number_bitposition
*) GW: gatew ay status-/diagnostics bits
**) M: module diagnostics (1 bit for each module)
1.3. /0 map for output data
}Hes_egl_s‘rrrl:}ecl15|14|13|12|11|1D|9|§I_tE|&D;|B|5|4\3|2|1|D|\
00800 2048 - - - - - - 08.07 06.08 06.05 06.04 08.03 08.02 oem 06.00 05.01 05.00

Description: 1.Column=Register address, n. Column=Modul number_bitposition

Process output data: 1 Word
Fig. 39: Mapping of input data acc. to Modbus-report
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W BL20_MEB_serial project” - CoDeSys | = ” El_llil
File Edit WView Project Buid Onlne Debug Tools Window Help
DEE& # 2 SR
Devices -~ B X [ Device |[j Modbus_COM '] BL20_E_GW_RS_MB PLC_PRG | (g GVL - X
=5 AL20 MR serial
= Device (Turck VT250-57x) Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | ModbusGenericSerialSlave 1/0 Mapping * | *
= PLC Logic Name Access Type  Trigger  READ Offset  Length  ErrorHandling  WRITE Off
=2 Appl Countervalue __ Write Single R... CYCLIC,.. 1620800
@ o I ;E;;et ReadHolding,, CYCLIC... 162000 1 Keep
m Library [Mananer
PLC_PR| ModhusChV (==
- @ Task G Channel
@ Mail
= m Madbus_COM Name XReset
= m Modbus_M4 Access Type | [Read Holding Registers (Function Code 3) 'l |
Fams e e w9
Comment
READ Register
Offset | == -
Length 1
WRITE Register
Offset 0x0000
Length 1

X
< i A | r

o« [ | v |[ Add Channel... ]l[ Delete... ] Edit...

) POUs | 3 Devices

Current user: (nobody)

Fig. 40: Modbus channel, read "xReset", FC03

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

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

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

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

Elle  Edit

View Project Buld Qnine Debug Tools Window Help

BEFEI&S o - $RRX MR 0-F I all

BL20_E_GW_RS_MB (Modbus Slav|

=5Ee=E 3 | o
|| [f] Device | ] Modous_com V[ BL2O_E ¢ MB [[S] PLCPRG | -
=5 B2 MB sers! =] — :
= 53 Device (Turck vT250-57%) | Modbus siave Channel | Modbus slave Int | ModbusGenericSerialSlave /0 Mapping L:nnlml_
=0 pLcLogic Channels
E--o Appl Variable Mapping  Channel Address Type o
' GVL *- ¢ Appl.PLC_PRG.Counter i Counter value SLERN ARRAY[0..0] OFWORDH
i) Library Manager E @ XReset ®%IND  ARRAY[0..0] OF WORD
. PLC_PRG (FRG) xReset[0] SeIW0 WORD
. Task Configuration | % & BES  BOOL
5% MairTask : Bit1 %D BOOL
IB - Modbus_COM (Modbus COM) : Bit2
=[] Modbus_Master_COM_Port (Modbus M : i
11—

Bit3

“HIX0.2 BOOL
6IX0.3 BOOL

1IEC Objects
Variable

st 2P PInG sy

Always update variables

@ BL20_E_GW_RS_MB

Mapping  Type

“% ModbusSlaveComPort

“ = Create new varizble

% = Mapto existing variable

Buid [© v eror) [ @ 1waming(s) [ @ 0 messages)|
Description Project Object Position
typify code ...
# C0308: Shift by 8 exceeds type size of B iodrvmodbus, 3.5.1.... CreateCRC[Modbus.. H
Compile complete - 0 errors, 1 warnings
\._l_ A |.__

T rous gm]— Precompile: € 0K

| Current user: (nobody)

Fig. 41: Mapping of "xReset" to bit %IX0.0
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3 Read:

—Reading the station's Status Word

Access Type:

Read Holding Registers (function code 03)

Read Register, Offset:
0x0004 (see below)

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

TCP Slave I/0 Mapping.

1.2. /0 map for input data

[ Register | Bit position |

[ Rex [ Dec | 45 | 48 [ 43 [ 42 [ 1 [ 40 [ 8 [ & [ 7 [ & [ 5 [ & [ 3 [ 2 [ 1 [ 0 |
0x0000 0000 0315 0314 0313 0312 0311 0310 0308 0308 0307 0306 0305 0304 0303 0302 0301 0300
0x0001 0001 0415 0414 0412 0412 0411 0410 0409 0408 0407 0408 0405 0404 0403 0402 0401 0400
0x0002 0002 04.21 04.30 0428 04.28 0427 04.268 04.25 0424 0423 0422 04.21 04.20 04.18 04.12 0417 0418
000073 0007 - - - - - - - - - 0203 0207 0201 0700 0101 0100
"0x0004 000s GW.15  GW.14 GW.13 GW.12 GW.11 GW.10 GW.02 GW.O08 GWO7 GCW.O0S GWOs GWO04 GW03 GW.02 GW01 GW.00
“*0:0005 0oos - - - - - - - - - MO5 M4 [Tk Mo2 (T3] Moo

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

. n. Column=Modul number.bitposition

Fig. 42: Status Word mapping acc. to Modbus-report

% BL20_MB_serial.project” - CoDeSys

= m Modbus_Master_COl
[ BL20_E_GW RS|  Access Type
Trigger
Comment
READ Reqister
Offset
Length

Error Handling

WRITE Register
Offset

Length

| [Read Holding Registers (Function Code 3)

-

Cydic | Cycle Time (ms)

100

| 0x0004|

1

Keep last Value -

0x0000

1

4| n

[ POUs |32 Devices

r|‘

| Add Channel... |

File Edit WView Project Build Onlne Debug Tools Window Help
SwH S #h % o8 | o8
Devices > 1 X [# Device | ] Modbus_COM (] BL20_E_GW_RS_MB PLC_PRG | [ GVL - X
=15 B2 MB serial -
= Device (Turck VT250-57x) Modbus Slave Channel |Mcdbus Slave Init | ModbusGenericSerialSlave 10 Mapping | Status I Information 1
=20 PLc Logic Name AccessType  Trigger  READ Offset  Length  ErorHandling  WRITE Off
=47 appl Countervalue  Write Single R... CYCLIC,... 160800
@ cn ¥Reset ReadHolding.. CYCLIC,. 1620003 1 Keep last Value
(i) Lbrary Marager Status Read Holding.. CYCLIC,.. 1620004 1 Keep last Value
PLC_PRG (PRG)
= @ Task Configuratij ModbusChannel @
& MairTask
== Manjas Channel
= m Modbus_COM (Modbus J
Name Status

Current user: (nobody)

Fig. 43: Setting the Modbus channel for reading the status word
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file  Edit

E.@ BL20_MB_serial E3
=[= pevice (Turck VT250-57x)

= B0 PLC Logic

@ on
il Library Manager
. .. PLC_PRG (PRG)

= Modbus_COM (Medbus COM)
[ Modbus_Master_cOM_Port (Modbus M
~[iil BL20_E_GW_RS_MB (Modbus Slav|

T —) ’
) POUs |3 Devices

Vew Project Buld Onime Debug Tooks Window Help
PEEHIE& v = dBRXIMAGIR] -0

|0 , mli=5=c==2 |2

iﬁ Device [ﬁ Modbus_COM "] BL20_E_GW_RS_MB | [S] PLCPRG /g GWL

[ Modbus Slave Channel | Modbus Slave Tt | ModbusGenericSerialSave 1/0 Mapping [status [ information| [«
Channels
Variable Mapping  Channel Address Type ™
- @ Appl.PLC_PRG.Counter " Counter value B ARRAY [0..0] OF WORD
g xReset %IWD  ARRAY[0..0] OF WORD
E ] Status TRIW1 ARRAY [0..0] OF WORD
| = §[Status | “%  statusfo] %IW1  WORD
] Bit0 %D20  BOOL
@ Bit1 T2 BOOL
] Bit2 A2 BOOL
S Bit3 I3 BOOL
. @ Bit4 T4 BOOL
@ Bit5 RIS BOOL
@ Bit6 D26 BOOL
@ Bit7 ey BOOL
o Bit8 SRDG.0 BOOL
@ Bit3 D31 BOOL
- @ Bit10 D32 BOOL
@ Bit11 TRDGE.3 BOOL
o @ Bit12 ThRDG4 BOOL -
R[S — >
READ 16#0004 (=00004 Reset mapping [ Always update variables
IEC Objects
Variable Mapping  Type
-~ dp BL2O_E_GW_RS_MB "" ModbusSlaveComPort
“’. = Create new variable " = Mapto existing variable

Current user: (nobaody)

Fig. 44: Status Word in the process image

30

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



2020/09

4 Write:
Parameters of the station
%
Disable channel diagnosis at channel 1 at slot 3 of the station BL20-1Al-U(-10/0...+10VDC)

Writing parameters is normally done once during the program start and is thus not set as a "nor-
mal" Modbus channel under "Modbus Slave Channel”, but as an Initialization channel under
"Modbus Slave Init" (see

).

Access Type:
Write Single Register (function code 06)

Write Register, Offset:
0xB040 (see below)

The parameters of the station can be found in register 0xB040 to 0xB060.
Parameterization of the station

The example parameterization will be the disabling of the channel diagnosis at channel 1, slot 3 of
the station (Register 0xB040, Bit 2).

The parameter register is build up as follows:

1.4. Map for parameter data

[ Register | Bitpos. | Length | Slot | Modu le [ Parameter [ Value range
BO40 ] 1 3 BLZ0-1AI-1{-10/0..+10VDC) Voltage mode 0:0.10v
1:-10.+10V
BO40 1 1 3 BLZ0-1AI1-L{-10/0.. +10VDC) Waluerepresentation 0 : integer {15Bit + sign)
4-4']Eliif|ﬂ" &i"-l:
BO40 2 1 3 BL20-1Al-L{- 1000 +10VDC) Diagnostics 0:release
1 : block
B040 3 1 3 BL20-1AI-U{- 10/0.. +10VDC) Channel 0: activate
1: deactivate
B08D ] 1 4 BLZ20-2A1- THERMO-PI Mains s uppression 0:50Hz
1:80Hz

Fig. 45: Assignment of parameter registers
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A 2%= 4 will be written to register 0xB040, which results from the station's the parameter byte
assignment.

fle Edit View Project Build Online Debug Tools Window Help
HEEHISG v o ) BRX I MANGIR -0 IS ) allz5E==2 o
|| pevice |'[f] Modbus_com ] BL20_E_GW_Rs_MB [[] PLCPRG | GV - X

senericSerialslave 10O Mapping tat ni

EEI Device (Turck VT250-57x)
=80 pLcLogc
e

Access Type  WRITE Offset Default Value  Length  Comment

9- Modbus_COM (Modbus COM)

1= [ Modbus_Master_COM_Port (  Access Type %}Iﬂﬁl Multple Registers (Function Code 16)
[ BL20_E_GW_RS5_MEB {Modq RegisterOffset IW:vl
Length 1
Initialization Value I:I
Comment |parameters-Al, slot4, activte diagnostics |
Cox )
o o] > Move up ] [ Move down ] % I Delete... ] [ Edit... I
[ PoUs | % Devices ]7

| Current user: (nobaody) | i

Fig. 46: Setting the initialization channel for the parameterization
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6.3.10

2020/09

Building, login and start

1 Building the program:

File Edit Wiew Project Buld Online Debug Tools Window Help

BEEHI&S o o § B EXIMEEIR -

=[5 BL20 MB serial

lm:m{mnu.l Modbus Siave It | ModbusGeneri

=[5 Device (Turck VT250-57x)

= [0 pic Logic Line  AccessType WRITE Offset  DefaultValue Length ~ Comment

= Mod:msMasher _COM_Port (Modbus M
----- - BL20_E_GW_RS_MB {(Modbus Slav|

Fig. 47: Building the program

2 Login:

File Edit Wiew Project Buld Online Debug Tools Window Help

RS EIS o o b B R X MR- ) mliz=2==5 e
=5 BL2Q MB_serial

Device _com Vi _E_GW_RS_MB | [5] PLC_FRG [}
Login (Alt+8)
=-[= pevice (Turck VvT250-57x) Slave Init | ModbusGenericSerialSiave 1/0 Mapping | 5t

= [0 pic Logic Line AccessType WRITEOffset  DefaultValue Length  Comme
----- 1 WriteMultiple.. 1620040 (=64) 4 i paramet

= Mod:msMasher _COM_Port (Modbus M
----- - BL20_E_GW_RS_MB {(Modbus Slav|

E'o'“m" ----- 1 Write Multiple... 16#0040 (=64) 4 i parameters...
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3 Start the program:

File Edit WVew Project Buld Online Debug Tools Window Help
% | @ - 7 18

L |

Fig. 49: Starting the program
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|i§%|2|-|£§¢z¢;+zg | e
m a0 & GW_RS_MB [[5] PLCPRS [

Device -
Start (F5)
it | ModbusGenericSerialSlave 1/0 Mapping E
& The bus is not running. The shown values might not be up-to-date
P
Variable Mapping  Channel Address
*- ¢ Appl.PLC_PRG.Counter " Counter value BLOAMG
e *Reset %IW0
Fe Status 2IW1
4
Reset mapping [ Alway
IEC Objects
RV P Ton




6.3.11  Reading out the process data

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

In order assure a regular updating of the process data, activate the function "Always
update variables".

® BL20_MB_serial.project - CoDeSys =n| Wl <
File Edit Wiew Project Build Online Debug Tools Window Help
BEE & X | 44 8] ] = [
Devices StartPage | [] Modbus_COM PLC_PRG [ g GVL'[]] BL20_E_GW_RS I~ X
=5 BL20_MB_serial
= Device [connected] (Tu | Modbus Slave Configuration I Modbus Slave Channel I Modbus Slave Init |:
=& PLC Logic Channels
= r‘. Appl [run] Variable Map... Chan.. Addre.. Type Default Value Curren’
@ en = @ ApplPLC_.. 7§ Counter. % ARRAY. 6581
m Library Manag = @ Counter... % WORD 6581
PLC_PRG (PR{ @ Bitd %%-... BOOL FALSE gisiilS
= [ Task Configur @ Bit1 % BOOL
£ MainTask @ Bit2 % BOOL
=% [ Modbus_COM (Mod @ Bit3 %.. BOOL
=5 i Modbus_Maste @ Bit4 % BOOL
[{enEs @ Bit5 % BOOL
@ Bit6 %%-... BOOL
@ Bit7 %%-... BOOL
@ Bitd %%-... BOOL
@ Bit9 %%-... BOOL
@ Bit10 %%-... BOOL
@ Bit11 %%-... BOOL FALSE gisiilS
@ Bit12 %%-... BOOL FALSE gisiilS
@ Bit13 % BOOL FALSE
@ Bit14 %%-... BOOL
@ Bit15 %%-... BOOL
- G *Reset %L1, ARRAY...
- @ Status %lI.. ARRAY..
4 | i b
Read Holding Registers
IEC Objects
Variable Mapping  Type
@ BL2Z0_E_GW_RS_MB (] ModbusSlaveComPort
@ = Create new variable " = Mapto existing variable
] 1 ¢ :
- 1] 1 ¢
D POUs | 38 Devices
RUN Program loaded Program unchanged Current user: (nobody)

Fig. 50: Modbus Slave I/O mapping with process data
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Application example: Modbus

6.3.12  Diagnosis evaluation
Evaluation of the Status word of the BL20-Station (%IW1)

Register 0x0004 contains the Status-word of the Station (see ).

According to the definition of the Modbus communication channel (see
,itis read from %IW1 of the station image.

1.2. /O map for input data

[ Registar T Bit position |
| Hex [ Dec | 16 | 14 [ 43 [ 12 [ 1 [ 10 | s [ 8 [ 7 [ & | 5 | & [ 3 [ =2 [ 1 [ o |
0x0000 0000 0215 0214 0212 0312 0311 0310 0309 03068 0307 0308 0305 0304 0303 0302 0301  03.00
0x0001 0001 0415 D414 0413 0412 0411 0410 0409 0408 0407 0408 0405 0404 0403 0402 0401  04.00
0x0002 0002 0431 0430 0423 0428 0427 0426 0425 0424 0423 0422 0421 0420 0419 0418 0417 0416
0x0003 ooz - - - - - - - - - - 0203 0202 0201 0200 0101 0100
[oxo004 0004 GW.1E_GW.14_GW.13_GW.12_GW.11_GW.10__GW.0D GW.0B _GW.07 GWOB GW.05 GWO04 GWO3 GWO02 GWOI__GW.00
~0x0005 [ - - - - - - - - - W05 W04 W03 M0Z____ Wi W00
"
@ BL20_MB_serial.project - CoDeSys [ E =]
File Edit Wew Project Build Online Debug Tools Window Help
Y= o ¢
a=E S [ | % ]
Devices >+ o X Start Page ﬂj Modbus_COM PLC_PRG ﬂ GWL ﬁ 20 E GW RS I~ X
=5 820 ME seril [=]
" : Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | Modb\sGenericSerial| 4 | »
=l pevice [connected] (Tu ==
=-E0 PLC Logic Channels
=1L} Appl [run] Variable Map.. Chan.. Addre.. Type Default Value Cur *
@ ov = Status %l.. ARRAY..
flif) Library Manag = @ Status @ Status[0] %L.. WORD 1
PLC_PRG (PRC @ Bit0 %I.. BOOL = ruE [
= @ Task Configur @ Bit1 %1.. BOOL
& MainTask @ Bit2 %I.. BOOL
=14 [:f] Modbus_COM (Mod # Bit3 %I.. BOOL
=[] Modbus_Maste @ Bit4 %I.. BOOL
[ BoEE @ Bit5 %I.. BOOL
] Bite %lI.. BOOL =
@ Bit7 %I.. BOOL
] Bit8 %Il.. BOOL
@ Bit9 %I.. BOOL
] Bit10 %I.. BOOL
] Bitll %lI.. BOOL
@ Bit12 %I.. BOOL
] Bitl3 %Il.. BOOL
@ Bit14 %I.. BOOL
) Bit15 %I BOOL FaL st [ENGEE v
1 T | 3
IEC Objects
Variable Mapping  Type
i BL20_E_GW_RS_MB @ ModbusSlaveComPort
@ = Create new variable "% = Mapto existingvariable
1 | [} +
1| n +
- Messages + 0 X
DPOUS zDE\u’iCES FlCLUlIpiS. = O
RUN Program loaded Program unchanged Current user: {(nobody)

Fig. 51: Status Word of the station
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the message is to be interpreted as follows:

Status-register
— %IW1,bit0=1

— status message: "DiagWarn” = active diagnosis

at least one module at the gateway sends a diagnostic message (see also

).
Register Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0004 0 Vg - - - 1/0 Cfg - - Diag
low Warn. Warn
1 - FCE - MB 1/0 1/0 Ugys Usys
Wdg CFG coM low high

Evaluation of the group diagnosis

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

In this example, the group diagnosis register is register 0x0005. It contains on bit per module in the
BL20-station, which displays whether the module sends diagnostic information or not.

The order of the bits in the registers corresponds to the order of the I/O-modules within the BL20-
station.

1. Modbus report
1.1. Station description

Station address: 16

Adr./Slot Name TAG Data Size In Data Size Qut
.0 BL20-E-GW-RS-MBI/ET 16/BL20-E-GW-RS- 16 bit 0 bit
MB/ET
1 BL20-2DI-24VDC-P 01/BL20-2DI- 2 bit 0 bit
24VDC-P
2 BL20-4DI-24VDC-P 02/BL20-4DI- 4 bit 0 bit
24VDC-P
3 BL20-1AI-U (-10/0...+10VDC) 03/BL20-1AI-U (- 16 bit 0 bit
10/0...+10VDC)
4 BL20-2AI-THERMO-PI 04/BL20-2Al- 32 bit 0 bit
THERMO-PI
5 BL20-2D0-24VDC-0.5A-P 05/BL20-2D0O- 0 bit 2 bit
24VDC-0.5AP
6 BL20-E-8D0-24VDC-0.5A-P 06/BL20-E-8DO- 0 bit 8 bit
24VDC-0.5AP
Local /O data incl. status/control 5 Words 1 Word
Summarized diagnostics 1 Word 0 Words
Total size for infout data rounded on full words 6 Words 1 Word

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

1.2. I/O map for input data

[ Register T Bit position |

| Hex [ Dec [ 15 [ 14 [ 13 [ 12 [ 11 [ 0 [ 8 [ & [ 7 [ & | & [ &4 [ = [ 2 [ 1 [ o |
0x0000 0000 0315 0314 0313 0312 0311 0310 0309 0308 0307 0306 0305 0304 0303 0302 0301 03.00
0x0001 0001 0415 0414 0413 0412 0411 0410 0409 0408 0407 0408 0405 0404 0403 0402 0401  04.00
0x0002 0002 0431 0430 0429 0428 0427 0426 0425 0424 0423 042 0421 0420 0419 0418 0417 0416
0x0003 pooz - - - - - - - - - - 0203 0202 0201 0200 0101  01.00
00004 0004 GW 15 __GW 14 GW 13 __GW 12 _GW 11 SW 10 CW.08 __GW 08 CW.O CWO8 __GWO5 _GWO04 GWO3 GW 02 GW.01 GW 00
[ox0005 0005 - - - - - - - - - - Mo5 104 M3 Moz o1 Moo |

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

Fig. 52: Group diagnosis register
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Application example: Modbus

According to the examples for setting the Modbus channels (see

), the following channel is add to read out the group diag-

nosis register.

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

Error Handling

WRITE Register
Offset

Length

MedbusChannel @
Channel
Name group diag
Access Type [Read Holding Registers {Function Code 3) -

Comment

READ Reqgister

Offset 0x0005 -
Length 1

Keep last Value -

0x0000

1

Fig. 53: Channel for reading out the group diagnosis

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

# BL20_MB_serial.project* - CoDeSys = e
File Edit View Project Build Online Debug Tools Window Help
Er=-" =] i 8 O | o n
Devices > 1 X B] StartPage - [] BL20_E_GW_RS_MB PLC PRG [[fj Device |4 GVL | [f] Modbus Maste~ X
=5 BL20 MG serial
= Device [connected] (Turdc ¥T25 ‘ Modbus Slave Configuration I Modbus Slave Channel | Modbus Slave Initl ModbusGenericSerialSlave [0 Mapping | 4 | * |
=B pLC Logic Channels
=-If; Appl[run] Variable Mapping  Channel Address Type Default Val... Cur *
“ GVL * - @ Status @ Status[0] YIW1 WORD 1
i) Library Manager - group diag %IW2  ARRAY [0..
PLC_PRG (PRG) =N group diagl0] %IW2  WORD 8 B
=(&3 Task Configuration P Bitd %40  BOOL FaLsE [FYES
& MainTask @ Bit1 %1 BOOL
=43 ) Modbus_COM (Modbus COM| @ Bit2 %2  BOOL
=% 1) Modbus_Master_COM_P @ Bit3 %43  BOOL
m BL20_E_GW_RS5_MB) L] Bit4 %4 BOOL
@ Bit5 %45 BOOL
@ Bité Y46 BOOL £
@ Bit? %47 BOOL
@ Bité %IX5.0 BOOL
@ Bit3 FaIN5.1 BOOL
@ Bit10 %IX5.2 BOOL
@ Bit11 FIN5.3 BOOL
@ Bit12 %S4 BOOL
@ Bit13 %IX5.5 BOOL L
@ Bit14 %D5.6 BOOL
Y TS mres  BAn
] (] b
IEC Objects
Variable Mapping | Type
@ BL20_E_GW_RS_MB @ ModbusSlaveComPort
a LLiJ + i = Createnew variable " =Mapto existing variable
D POUs | 22 Devices
RUN Program loaded Program unchanged Current user: (nobody)

Fig. 54: Group diagnosis

— bit3=1— slot 4 sends diagnosis information

— BL20-2AI-THERMO-PI (see also
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Evaluation of the module diagnosis information

The diagnosis data of module BL20-2AI-THERMO-PI at slot 4 of the example station can be found in
registers 0xA060 to 0XAOQ7F (see also Modbus TCP-report (

), whereby only register 0xA060 contains diagnosis information.

According to the examples for setting the Modbus channels (see

), the following channel is add to read out the module
diagnosis.

Read Holding Registers (FC3), register 0XA060, length 1:

ModbusChannel @
Channel
Name Diag, slot 4
Access Type |Read Holding Registers {Function Code 3) -
Trigger Cydic - | Cycle Time (ms) 100
Comment
READ Reqgister
Offset OxADE0 -

Length 1
Error Handling | Keep last Value w

WRITE Register
Offset

Length 1

Fig. 55: Diagnosis channel
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Application example: Modbus

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

# BL20_MB_serial.project” - CoDeSys ===
File Edit Wew Project Build Onlne Debug Tools Window Help
Bz E S #h & 0E % oom
Devices -~ 3 X E] StartPage ' [[] BL20_E_GW_RS_MB PLC_PRG | [f] Device |fgh GVL [ [f] Modbus Maste = X
=5 BL20 M serial . ;
3 Device [connected] (Turck VT250 | Modbus Slave Channel I Modbus Slave Init ‘ ModbusGenericserialSlave 1/0 Mapping | Status | Infnrmaﬁon‘ MR
=Bl PLC Logic Channels
=-{C} Appl [run] Variable Mappin Channel Address Type Default Val... Cul =
e pping yp
@ o = Diag, slot 4 %03 ARRAY [0....
(i) Library Manager =- @ Diag, slot 4[0] %IW3 WORD 2
PLC_PRG (PRG) L] Bit0 %60 BOOL FaLsE [
= @ Task Configuration L] Bit1 %DN6.1 BOOL FALSE
& MainTask @ Bit2 %IX6.2  BOOL FALSE
=% [f] Modbus_COM (Madbus COM @ Bit3 %63 BOOL FALSE
=3 [ Madbus_Master_coM _P) @ Bit4 %64  BOOL FALSE
([ BL20_E GW_RS_MB & Bits %IX6.5  BOOL FaLsE[R
L] Bit6 % IX6.6 BOOL FALSE &
L] Bit? %67 BOOL FALSE gt
L] Bit8 %DF.0 BOOL FALSE iR 3
L] Bits %DT.1 BOOL FALSE
L] Bit10 D2 BOOL FALSE
@ Bit11 %%DF.3 BOOL FALSE iR
L] Bit12 D74 BOOL FALSE I
L] Bitl3 %DF.5 BOOL FALSE
L] Bit14 % D36 BOOL FALSE gt
L] Bit15 DI BOOL FALSE iR
« m (2
IEC Objects
Variable Mapping  Type
& BL20_E_GW_RS_MB @ ModbusSlaveComPort
<[ n ol + @ = Create new variable "% =Mapto existing variable
D POUs | 58 Devices
RUN Program loaded Program unchanged Current user: {(nobody)

Fig. 56: Diagnosis data at slot 4

Meaning:
Bit 1: Open circuit at channel 1

(see also

1.5. Map for diagnostic data

| Register | Bit pos. | Length | Slot | Nodu le | Parameter | Value range |

A040 a 1 3 BL20-1AI-U{-10/0.. . +10WDC) Owverflow/underrun channel x 0:-

1: activate
ADED 0 1 4 BL20- 2A1- THERMO-FI Measurement valuerange error channel x 0:-

1. adchivey
ADED 1 1 4 BLZ0-2A1- THERMO-PI Open circuit channel x 0:-

1: activate
ADED 2 1 4 BL20- 2Al- THERMO-FI Mo PT1000 sens or{cold j. comp) channel x = 0: -

1: activate
ADED 8 1 4 BLZ0-2Al- THERMO-FI Measurement valuerange error channelx 0:-

1: adtivate
ADED a9 1 4 BL20- 2A1- THERMOC-PI Open circuit channel x a:-

1: activate
ADED 10 1 4 BLZ0-2Al- THERMO-FI Mo PT1000 sens or{cold j. comp) channel x 0: -

1: activate
ADBD 0 1 5 BL20-2D0-24/DC-0.5A-F Short circuit channel x 0:-

1: activate
ADE0 1 1 5 BLZ0-2D0-2DC-0.5A-F Short circuit channel x 0:-

1: activate

Fig. 57: Mapping of diagnosis data according to Modbus report
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7 Guidelines for station planning

7.1 Module arrangement

7.1.1 Random module arrangement
The arrangement of the I/O-modules within a BL20 station can basically be chosen at will.

Nevertheless, it can be useful with some applications to group certain modules together.

NOTE

ﬂ A mixed usage of gateways of the BL20 ECO and the BL20 standard product line and 1/0 mod-
ules of both product lines (base modules with tension clamp terminals) is possible without
any problems.

Fig. 58: Example of a station structure with ECO gateway (here for CANopen), ECO and standard I/0
modules

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

Base modules with screw terminals can only be used, if a power supply module (BR or PF) with
screw terminals was set before.
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Guidelines for station planning

7.1.2  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 power to BL20 systems is supplied from a common external source. This avoids the occurrence
of potential compensating currents within the BL20 station.

7.1.3 Maximum system extension

The maximum number of modules connected to the gateway BL20-E-GW-RS-MB/ET depends on
the following:

The station extension may not exceed the maximum number of 32 modules.

Die maximum number of 192 communications bytes, which are transferred via the module bus
from the gateway to the modules may not be exceeded.

If the maximum sum of the modules’ nominal current consumptions right to the gateway (max.
sum X l,,; = 600 mA) is reached, a Bus Refreshing module has to be used in order to provide the
module bus voltage.

To the right of the Bus Refreshing module, the sum of the modules’ current consumptions can
amount to 1,5 A. Ensure that a sufficient number of Bus Refreshing and Power Feeding modules
are used if the system is extended to its maximum.

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

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

Module Communication bytes Nominal current consump-

(on the module bus) tion at the module bus

BL20-PF-24VDC-D 2 28 mA
BL20-PF-120/230VAC-D 2 25mA
BL20-BR-24VDC-RED 1 -

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
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Module Communication bytes Nominal current consump-

(on the module bus) tion at the module bus

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

7.2.1

7.2.2

7.2.3

Power supply

Power supply to the gateway

The gateway BL20-E-GW-RS-MB/ET offers an integrated power supply (see also
)

Module bus refreshing

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

NOTICE

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

NOTE

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

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

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

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

Creating potential groups

Bus Refreshing and Power Feeding modules can be used to create potential groups. The potential
isolation of potential groups to the left of the respective power distribution modules is provided by
the base modules. Ensure thatthe correct base modules are planned for when using Bus Refreshing
modules.

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

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

C-rail (cross connection)

The C-rail runs through all base modules. The C-rail of the base modules for power distribution mod-
ules is mechanically separated; thus potentially isolating the adjoining supply groups.

Access to the C-rail is possible with the help of base modules with a Cin their designation (for exam-
ple, BL20-S4T-SBCS). The corresponding connection level is indicated on these modules by a thick
black line. The black line is continuous on all I/O modules. On power distribution modules, the black

line is only above the connection 24. This makes clear that the C-rail is separated from the adjoining
potential group to its left.

Abb. 59: C-rail (front view)

itz

A

;’17 I

.

Abb. 60: C-rail front (side view)

WARNUNG

Incorrect C-rail load of 230V
Possible danger to life due to electric shock
» Ensure that the C-rail is loaded with a maximum of 24 V DC, not 230 V.
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The C-rail can be used as required by the application, for example, as a protective earth (PE). In this
case, the PE connection of each power distribution module must be connected to the mounting rail
via an additional PE terminal, which is available as an accessory.

The C-rail is not interrupted by the modules of the BL20-ECO-products. It is connected through the
modules’ connection level. But, an access to the C-rail is not possible.

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

8 Dl
PF 2DOgcpo 2DO 2Dl PF 2DO 2DI 2DO 2Dl

PE

T

lC-roi (PE) l l C-rail (PE)

SBC SBB SBBC SBC SBBC SBC  SBB

SBBC  SBC

Fig. 61: Using the C-rail as a protective earth

C-rails can be used for a common voltage supply (24 V DC) when relay modules are planned. To
accomplish this, the load voltage is connected to a Power Feeding module with the BL20-P4x-SBBC
base module. All the following relay modules are then supplied with power via the C-rail.

@ NOTICE
Missing potential isolation

Destruction of module electronic

» 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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8 DI
PF 2DOgcp 2DO2DI PF 2DO 2DI 2DO 2Dl

PE

Crai (PE) l l C-rail (PE)

SBC SBB SBBC SBC SBBC SBC  SBB

SBBC  SBC

Fig. 62: 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).

7.25  Direct wiring of relay modules

Aswell 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.

/.3 Protecting the service interface on the gateway

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

2020/09 11



Guidelines for station planning

7.4 Plugging and pulling electronics modules

BL20 enables the pulling and plugging of electronics modules without having to disconnect the
field wiring. The BL20 station remains in operation if an electronics module is pulled. The voltage
and current supplies as well as the protective earth connections are not interrupted

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

7.5 Extending an existing station

1]

NOTICE

Station expansion under load

Risk of injury due to electric shock!

» Switch off the power supply.

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

7.6 Firmware download

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

B

NOTICE

Firmware download under load

Damage of the firmware

» Disconnect the station from the modules bus before the download.
» Disconnect the field side.

12
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8 Guidelines for Electrical Installation

8.1 General notes

8.1.1 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.).

8.1.2  Cable routing
Correct cable routing prevents or suppresses the reciprocal influencing of parallel routed cables.
Cable routing inside and outside of cabinets
To ensure EMC-compatible cable routing, the cables should be grouped as follows:
Various types of cables within the groups can be routed together in bundles or in cable ducts.
Group 1:
shielded bus and data cables
shielded analog cables
unshielded cables for DC voltage < 60V
unshielded cables for AC voltage <25V
Group 2:
unshielded cables for DC voltage > 60V and < 400V
unshielded cables for AC voltage> 25V and < 400V
Group 3:
unshielded cables for DC and AC voltages > 400 V

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

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

must be routed in separate cable ducts with a minimum distance of 10 cm apart. This is equally valid
for inside buildings as well as for inside and outside of switchgear cabinets.
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8.14

8.2

8.2.1

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.

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.

Transmission media

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

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

Potential relationships

General

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

The system supply of gateway and 1/0-modules as well as the field supply are realized via one
power feed at the gateway.

All BL20 modules (gateway, Power Feeding and I/0-modules), are connected capacitively via
base modules to the mounting rails.
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The block diagram shows the arrangement of a typical BL20 station with Ethernet gateway.
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Fig. 63: Block diagram of a BL20 station with Modbus gateway

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 gal-
vanic, 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.

83.2  Grounding of inactive metal components

Allinactive metal components (for example: switchgear cabinets, switchgear cabinet doors, sup-
porting bars, mounting plates, tophat rails, etc.) must be connected to one another over a large sur-
face area and with a low impedance (grounding). This guarantees a standardized reference poten-
tial area for all control elements and reduces the influence of coupled disturbances.

In the areas of screw connections, the painted, anodized or isolated metal components must be
freed of the isolating layer. Protect the points of contact against rust.

Connect all free moving groundable components (cabinet doors, separate mounting plates, etc.)
by using short bonding straps to large surface areas.
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Avoid the use of aluminum components, as its quick oxidizing properties make it unsuitable for
grounding.

WARNING

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

833 PE connection

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

8.3.4  Earth-free operation

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

835 Mounting rails

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

= 200 mm/7.87 inch

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

Abb. 64: Mounting options
ATS35
B mounting rail
€ mounting plate
DT7S35

Mount the mounting rails over a large surface area and with a low impedance to the support system
using screws or rivets. Remove the isolating layer from all painted, anodized or isolated metal com-
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ponents at the connection point. Protect the connection point against corrosion (for example with
grease; caution: use only suitable grease).

83.6  Shielding of cables

Shielding is used to prevent interference from voltages and the radiation of interference fields by
cables. Therefore, use only shielded cables with shielding braids made from good conducting mate-
rials (copper or aluminum) with a minimum degree of coverage of 80%.

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

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

NOTE
When installing, please pay attention to the following...

the shield should be connected immediately when entering the system,
the shield connection to the shield rail should be of low impedance,
the stripped cable-ends are to be kept as short as possible,

the cable shield is not to be used as potential compensation.

The insulation of the shielded data-cable should be stripped and connected to the shield rail when
the system is used in stationary operation The connection and securing of the shield should be
made using metal shield clamps. The shield clamps must enclose the shielding braid and in so doing
create a large surface contact area. The shield rail must have a low impedance (for example, fixing
points of 10 to 20 cm apart) and be connected to a reference potential area.

The cable shield should not be severed, but routed further within the system (for example, to the
switchgear cabinet), right up to the interface connection.

ﬂ NOTE
Should it not be possible to ground the shield on both sides due to switching arrange-
ments or device specific reasons, then it is possible to route the second cable shield side
to the local reference potential via a capacitor (short connection distances). If necessary, a
varistor or resistor can be connected parallel to the capacitor, to prevent disruptive dis-
charges when interference pulses occur.

A further possibility is a double-shielded cable (galvanically separated), whereby the
innermost shield is connected on one side and the outermost shield is connected on both
sides.
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8.3.7

8.3.8

839

10

Potential compensation

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

are fed by different supplies,

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

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

A potential compensation cable must have the following characteristics:

Low impedance. In the case of compensation cables that are routed on both sides, the compen-
sation lineimpedance must be considerably smaller than that of the shield connection (max. 10%
of shield connection impedance).

Should the length of the compensation cable be less than 200 m, then its cross-section must be
at least 16 mm?0.025 inch?. If the cable length is greater than 200 m, then a cross-section of at
least 25 mm?0.039 inch? is required.

The compensation cable must be made of copper or zinc coated steel.

The compensation cable must be connected to the protective conductor over a large surface
area and must be protected against corrosion.

Compensation cables and data cables should be routed as close together as possible, meaning
the enclosed area should be kept as small as possible.

Switching inductive loads

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

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 BL20-Approvals for Zone 2/Division 2

NOTE
ﬂ The Zone 2 - approval certificates for BL20 can be found in a separate manual for approvals
D301255 atwww.turck.de.
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10 Appendix

10.1  Data image of the technology modules

10.1.1  1RS232/1RS485-module
Process input data

Process input data is data from the connected field device that is transmitted via the BLxx-1RSxxx-
module to the PLC. The BLxX-1RSxxx-module sends the data, received by the device, into a 128-
byte receive-buffer. The module then transmits the data segmented via the module bus and the
gateway to the PLC.

The transmission is realized in a 8-byte format which is structured as follows:
= 1 status byte is required to ensure trouble-free transmission of the data.
= 1 byte contains the diagnostics data.

m 6 bytes are used to contain the user data.

Byte || Bit7 [Bit6 |BitS | Bitd | Bit3 | Bit2 | Bit1 [ Bit0
Status byte
0
STAT | TH_CMNT_ACK Rx_CMNT Fx_BYTE_CMNT
1
2
3
4
5
8
7

Fig. 65: Process input data of RSxxx modules
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Appendix

Designation Value Description

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

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

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

0: The communication with the data terminal equipment (DTE) is disturbed. A
diagnosis message is generated if the parameter "Diagnostics" is set to "0" =
release. The diagnostic data show the cause of the communication disturbance.
The user has to set back this bit in the process output data by using STATRES.

TX_CNT_ACK 0-3 The value TX_CNT_ACK is a copy of the value TX_CNT. The value TX_CNT was
transferred together with the last data segment of the process output data.
The value TX_CNT_ACK s a confirmation of successful acceptance of the data seg-
ment using TX_CNT.

RX_CNT 0-3  Thisvalueistransferred together with every data segment. The RX_CNT values are
sequential: The RX_CNT values are sequential:
00->01->10->11->00...
(decimal: 0->1->2->3->0...)
Errors in this sequence show the loss of data segments.

RX_BYTE_CNT 0-7 Number of the valid bytes in this data segment.
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Process output data

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

The data received from the PLC are loaded into the 64-bit transmit-buffer in the BLxXx-1RSxxx-mod-

ule.

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

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

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

6 bytes are used to contain the user data.

Data image
Process output data (PLC -> RSxxx)
Byte || Bit7 |Bit 6 | Bit 5 |Bit 4 | Bit2 | Bit2 | Bit1 | Bit0
Controll byte
0 STATRES | RM_CNT_ACK | TH_CNT TH_BYTE_CNT
Resetting of transmit and recaive huffer
1 eserved RHXBUF [ THBUF
FLUSH|FLUSH
2 data byte 0
3 data byte 1
4 data byte 2
5 data byte 3
8 data byte 4
7 data byte 5

Fig. 66: Process output data of RSxxx-modules

Designation

STATRES

Value Description

0-1 This bit is set to reset the STAT bit in the process input data.
With the change from 1 to 0 the STAT bit is reset (from 0 to 1).
If this bit is 0, all changes in TX_BYTE_CNT, TX_CNT and RX_CNT_ACK are
ignored. The clearing of the receive and transmit buffer by RXBUF FLUSH/
TXBUF FLUSH is possible.
The value 1 or the transition from 0 to 1 disables the clearing of the receive
and transmit buffer by the RXBUF FLUSH/TXBUF FLUSH.

RXBUF FLUSH

0-1 The RXBUF FLUSH bit is used for clearing the receive buffer.
If STATRES =1:
A request with RXBUF FLUSH = 1 will be ignored.
If STATRES = 0:
RXBUF FLUSH = 1 will clear the receive buffer.
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Designation Value Description

TXBUF FLUSH 0-1 The TXBUF FLUSH bit is used for clearing the transmit buffer.

If STATRES = 1:

A request with TXBUF FLUSH = 1 will be ignored.
If STATRES = 0:

TXBUF FLUSH = 1 will clear the receive buffer.

RX_CNT_ACK 0-3 The value RX_CNT_ACK is a copy of the value RX_CNT. The value TX_CNT
was transferred together with the last data segment of the process output
data.

RX_CNT_ACK has to be set analog to RX_CNT (in the status byte).
RX_CNT_ACKis an acknowledge for the successful transmission of the data
segment with RX_CNT. New data can now be received.

TX_CNT 0-3 This value is transferred together with every data segment. The TX_CNT
values are sequential: The TX_CNT values are sequential:
00->01->10->11->00...

(decimal: 0->1->2->3->0...)
Errors in this sequence show the loss of data segments.

TX_BYTE_CNT 0-7  Number of the valid bytes in this data segment.
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10.1.2
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SSImodule

Process input data

The field input data is transferred from the connected field device to BL20-1SSI-module.

The process input data is the data that is transferred by the BL20-1SSI-module via a gateway to the

PLC.

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

4 bytes are used for representing the data that was read from the register with the address stated
at REG_RD_ADR.

When necessary, 1 byte represents the register address of the read data and an acknowledge-
ment that the read operation was successful.

1 byte can be used to transfer status messages of the SSI encoder. This byte also contains an
acknowledgement that the write operation to the register was successful and indication of an
active write operation.

1 byte contains the results of comparison operations with the SSI encoder value.

1 byte contains messages concerning the communication status between the BL20-1SSI module

and the SSl encoder, as well as other results of comparison operations.

The following table describes the structure of the 8 x 8 bits of the process input data.

STS (or ERR) contains non-retentive status information, i.e. the bit concerned indicates the actual

status.

FLAG describes a retentive flag that is set in the event of a particular event. The bit concerned retains
the value until it is reset.

Data Image
Process input data (SSI -> PLC)
Byte ||BitT |[Bit6 |BitS |Bitd|Bit3 | Bit2 | Bit1 | BitO
Diagnostic data
0 sTS ERR | sT5 | =TS ERR 55|
STOP 2 B pama | UFLw | ofLw [ ssi DIAG
Status message
1 s75 | s15 | REL |FLac | s15 | REL | FLaz | s
up oM | cMP2 | cMP2 | cMP2 | CMP1 | cMP1 | CMP2
REG WR|REG iR ss| ss) Ss| Ss|
2 ACEPT | AKN ® ® s783 | 3132 | =731 | ST=0
3 ngoi? % REG RD ADR (MSB o LSE)
4 data byte 0
5 data byte 1
6 data byte 2
7 data byte 3

Fig. 67: Process input data of the SSI-module
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Designation

REG_RD_DATA

Value

0...231

Description

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

REG_RD_ABORT

The reading of the register defined in REG_RD_ADR has been
accepted and executed. The content of the register can be found in
the user data (REG_RD_DATA, byte 0-3).

Reading of the register defined in REG_RD_ADR has not been
accepted. The user data range (REG_RD_DATA Bytes 0-3) is zero.

REG_RD_ADR

Address of the register to be read. If the read operation is successful
(REG_RD_ABORT =0), the user data is located in REG_RD_DATA of the
process input data (bytes 0 to 3).

REG_WR_ACEPT

Writing the user data from the process output to the register
addressed with REG_WR_ADR in the process output could not be
done.

Writing the user data from the process output to the register
addressed with REG_WR_ADR in the process output was successful.

REG_WR_AKN

No modification of the data in the register bank by process output, i.e.
REG_WR=0.

A write job would be accepted with the next telegram of process out-
put data.

(handshake for data transmission to the register.)

A modification of the register contents by a process output was initi-
ated, which means REG_WR = 1.

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

SSI_STS3

SSI_STS2

SSI_STS1

SSI_STSO

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

STS_UP (LED UP)

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

The SSI encoder values are incremented.

STS_DN
(LED DN)

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

The SSI encoder values are decremented.

REL_CMP2

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

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

FLAG_CMP2 0 Default status, i.e. the register contents have not yet matched
(REG_SSI_POS) = (REG_CMP2) since the last reset.

1 The contents of the registers match
(REG_SSI_POS) = (REG_CMP2).
This marker must be reset with CLR_CMP1 = 1 in the process output
data.

STS_CMP2 0 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) # (REG_CMP1)

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

REL_CMP1 0 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) < (REG_CMP1)

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

FLAG_CMP1 0 Default status, i.e. the register contents have not yet matched
(REG_SSI_POS) = (REG_CMP1) since the last reset.

1 The contents of the registers match
(REG_SSI_POS) = (REG_CMP1). This marker must be reset with CLR_C-
MP1 = 1 in the process output data.

STS_CMP1 0 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) # (REG_CMP1)

1 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) = (REG_CMP1)

STS_STOP 0 The SSl encoder is read cyclically.

1 Communication with the SSl encoder is stopped as STOP = 1 (process
output) or ERR_PARA =1.

ERR_PARA 0 The parameter set of the module has been accepted.
1 Operation of the module is not possible with the present parameter
set.
STS_UFLW 0 A comparison of the register contents has produced the following

result: (REG_SSI_POS) > (REG_LOWER_LIMIT)

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

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

1 A comparison of the register contents has produced the following
result: (REG_SSI_POS) > (REG_UPPER_LIMIT)
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Designation Value Description
ERR_SSI 0 SSl encoder signal present.
1 SSl encoder signal faulty. (e.g. due to a cable break).
SSI_DIAG 0 No enabled status signal is active (SSI_STSx = 0).

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

Field output data is output from an BL20-1SSI-module to a field device.

The process output data is the data that is transferred by the PLC via a gateway to the BL20-1SSI

module.

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

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

1 byte is used for controlling the comparison operations.

1 byte contains the register address of the data to be written to bytes 0 to 3 of this telegram and

a write request.

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

gram.

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

specified at REG_WR_DATA.

Data image

Process output data (PLC -> SSI)

EByte | |Bit7 | Bit6 | BitS |Bitd |Bit3 | Bit2 | Bit1 | Bit0
Control data
0
STOP % % 4 4 % Y %
1 * ® ® c(r:-nLlsz cmz ® c%; cEnrg1
2 T,Eg ¥ REG WR ADR
3 % x REG RD ADR
4 data byte 0
3] data byte 1
B data byte 2
7 data byte 3

Fig. 68: Process output data of the SSI-module
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Appendix

Designation Value Description

REG_WR_DATA 0...2%-1 Value which has to be written to the register with the address
REG_WR_ADR.

REG_RD_ADR 0...63 Address of the register which has to be read. If the reading was suc-

cessful (REG_RD_ABORT =0), the user data can be found in REG_RD_-
DATA in the status interface (bytes 4-7).

REG_WR 0 Default status, i.e. there is no request to overwrite the content of the
register with the address stated at REG_WR_ADR with REG_WR_-
DATA. Bit REG_WR_AKN is reset (0) if necessary.

1 Request to overwrite the content of the register with address
REG_WR_ADR with REG_WR_DATA.

REG_WR_ADR 0...63 Address of the register, which has to be written with REG_WR_DATA.
CLR_CMP2 0 Default status, i.e. no reset of FLAG_CMP2 active.
1 Reset of FLAG_CMP2 active.

EN_CMP2 0 Default status, i.e. the data bits REL_CMP2, STS_CMP2 and FLAG_C-
MP2 always have the value 0, irrespective of the actual SSI encoder
value.

1 Comparison active, i.e. the data bits REL_CMP2, STS_CMP2 and

FLAG_CMP2 always have a value based on the result of the compari-
son with the SSI encoder value.

CLR_CMP1 0 Default status, i.e. reset of FLAG_CMP1 not active.
1 Reset of FLAG_CMP1 active.

EN_CMP1 0 Default status, i.e. the data bits REL_CMP1, STS_CMP1 and FLAG_C-
MP1 always have the value 0, irrespective of the actual SSI encoder
value.

1 Comparison active, i.e. the data bits REL_CMP1, STS_CMP1 and

FLAG_CMP1 always have a value based on the result of the compari-
son with the SSI encoder value.

STOP 0 Request to read the SSI encoder cyclically

1 Request to interrupt communication with the encoder
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10.1.3  SWIRE-module
SWIRE in Modbus

In Modbus, the process data of SWIRE-modules are mapped to the data area for digital In- and out-
put modules not to the data area for intelligent modules)

Process input data

Byte Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bit1 | BitO
n-1 (Data from modules to the left)
n SWIRE Slave 2 SWIRE Slave 1
SD2 \ \ PKZ-ST2 \ SI2 SD1 \ \ PKZ-ST1 \ SI
n+1 SWIRE Slave 4 SWIRE Slave 3
SD4 \ \ PKZ-ST4 \ Sl4 sD3 \ \ PKZ-ST3 \ SI3
n+2 SWIRE Slave 6 SWIRE Slave 5
SD6 \ \ PKZ-ST6 \ SI6 SD5 \ \ PKZ-ST5 \ SIS
n+3 SWIRE Slave 8 SWIRE Slave 7
SD8 \ \ PKZ-STS \ SI8 SD7 \ \ PKZ-ST7 \ SI7
n+4 SWIRE Slave 10 SWIRE Slave 9
SD10 PKZ- S0 SD9 PKZ-ST9 SI9
ST10
n+5 SWIRE Slave 12 SWIRE Slave 11
SD12 PKZ- SI112 SD11 PKZ- S
ST12 ST11
n+6 SWIRE Slave 14 SWIRE Slave 13
SD14 PKZ- SI14 SD13 PKZ- SI13
ST14 ST13
n+7 SWIRE Slave 16 SWIRE Slave 15
SD16 PKZ- SI6 SD15 PKZ- SI15
ST16 ST15
n+8 ff. (Data from modules to the right)

Design.  Status Comment

Slx Switch status, relay x

Six supplies the switch status of the contactor coil of the SWIRE bus slave as a feedback
signal. SIx makes it possible to check whether the set switch status was executed by a
mechanical connection. This must take into account the time delay between the set-
ting of an output, a mechanical execution and the subsequent feedback signal.

0 off Off Contactor coil is switched off
1 on On Contactor coil is switched on
PKZSTx Switch status, PKZ x
0 off Off The motor-protective circuit breaker is off or has tripped
1 on On The motor-protective circuit breaker is switched on
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Appendix

Design.  Status

Comment

SCx

Communication error, slave x

Setting the parameter SCp,cSx sets the SCx-bit in the process input data. The informa-

tion is provided as status information in the PLC for the user.

0 ON ON LINE Status of slave x:
LINE
1 OFF  OFF LINE Status of slave x: diagnostics available
LINE
Process output data
Byte Bit 7 \ Bit6 \ Bit 5 \ Bit 4 Bit 3 \ Bit 2 \ Bit 1 Bit 0
n-1 (Data from modules to the left)
n SWIRE Slave 2 SWIRE Slave 1

| | | so2 | | 501
n+1 SWIRE Slave 4 SWIRE Slave 3

| | | so4 | | S03
n+2 SWIRE Slave 6 SWIRE Slave 5

| | | s06 | | S05
n+3 SWIRE Slave 8 SWIRE Slave 7

| | | sos | | 507
n+4 SWIRE Slave 10 SWIRE Slave 9

| | | 5010 | | S09
n+5 SWIRE Slave 12 SWIRE Slave 11

| | | so12 | | 5011
n+6 SWIRE Slave 14 SWIRE Slave 13

| | | so14 | | 5013
n+7 SWIRE Slave 16 SWIRE Slave 15

| | | so16 | | 5015

n+8 ff. (Data from modules to the right)
Design.  Status Comment
SOx relay x

SOx s transferred as the switch status of the contactor coil from the SWIRE bus master

to the appropriate SWIRE bus slave.

off Off Contactor not switched on

on On Contactor switched on

10.14  Encoder/PWM-module: BL20-E-2CNT-2PWM

Detailed information about the process image of the module can be found in separate manual,
, "BL20 - I/O-MODULES BL20-E-2CNT-2PWM", chapter 2)
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10.1.5  RFID-module: BL20-2RFID-S
BL20-2RFID-S (see RFID-documentation under )

10.2  Identifiers of BL20-modules

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

Module Identifier
Digital input modules

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

Analog input modules
BL20-1AI-1(0/4...20MA) 0x012350xx
BL20-2AI-1(0/4...20MA) 0x225570xx
BL20-1AI-U(-10/0...+10VDC) 0x011350xx
BL20-2AI-U(-10/0...+10VDC) 0x235570xx
BL20-2AI-PT/NI-2/3 0x215770xx
BL20-2AI-THERMO-PI 0x215570xx
BL20-2AIH-I 0x2179C0xx
BL20-4Al-U/I 0x417790xx
BL20-E-4AI-TC 0x427790xx
BL20-E-8AI-U/I-4AI-PT/NI 0x6199B0xx

Digital output modules
BL20-2D0O-24VDC-0,5A-P 0x212002xx
BL20-2D0O-24VDC-0,5A-N 0x222002xx
BL20-2D0O-24VDC-2A-P 0x232002xx
BL20-2D0O-120/230VAC-0.5A 0x250002xx
BL20-4D0O-24VDC-0,5A-P 0x013003xx
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Appendix

Module Identifier
BL20-E-8D0O-24VDC-0.5A-P 0x610004xx
BL20-16D0O-24VDC-0,5A-P 0x413005xx
BL20-E-16D0O-24VDC-0.5A-P 0x820005xx
BL20-E-16DO-24VDC-0.5A-N 0x8300005xx
BL20-32D0O-24VDC-0,5A-P 0x614007xx

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

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

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

Power distribution modules

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