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Introduction
Content of this Document

This document contains information required to use the finished device or system in the
relevant phases of the product life cycle. This may include information on the following:

Product identification

Delivery, transport, and storage
Assembly and installation
Commissioning and operation
Maintenance and repair
Troubleshooting

Dismounting

Disposal

Note!
This document does not replace the instruction manuals for the components in use.

The safety information for the components in use determines the specific safety instructions
that apply to the system. The instruction manuals for the components in use must have been
read and understood.

Note!

For complete information about the components in use, refer to the instruction manuals and
further documentation available online at www.pepperl-fuchs.com.

The documentation comprises the following parts:
This software manual
Hardware manual for the remote I/O system in use
Instruction manuals for the components in use
Data sheets for the components in use
In addition, the documentation may comprise the following parts, if applicable:
EC-type examination certificate
EC declaration of conformity
Attestation of conformity
Certificates
Control drawings
Other documents

Target Group, Personnel

Responsibility for planning, assembly, commissioning, operation, maintenance, and
dismounting lies with the plant operator.

Only appropriately trained and qualified personnel may carry out mounting, installation,
commissioning, operation, maintenance, and dismounting of the product. The personnel must
have read and understood the instruction manual and the further documentation.

Prior to using the product make yourself familiar with it. Read the document carefully.

F3PEPPERL+FUCHS
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LB8106*/FB8206*
. Introduction

1.3 Symbols Used

This document contains symbols for the identification of warning messages and of informative
messages.

Warning Messages

You will find warning messages, whenever dangers may arise from your actions. It is mandatory
that you observe these warning messages for your personal safety and in order to avoid
property damage.

Depending on the risk level, the warning messages are displayed in descending order as
follows:

Informative Symbols

Note!
This symbol brings important information to your attention.

(e

) Action
This symbol indicates a paragraph with instructions. You are prompted to perform an action or
a sequence of actions.

200337 2016-03
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Basics of the Remote I/0O Systems

Remote I/O units are signal modification devices that act as an interface for signals between
the field devices and the process control systems. The /O modules are mounted on the
prefabricated backplanes using slots. Com units are available for various standard buses and
form the interface between the I/O modules and the process control system. Power supplies
are used to power the I/0O modules and com units.

il nLLLe
A BEELEE

Figure 2.1 Example of LB/FB remote 1/O stations
1 LB remote I/O station for use in the safe area and Zone 2
2 FB remote I/O station for use in Zone 1

Configuration Tasks

The parameterization of the I/O modules is stored in the nonvolatile com unit memory. When an
I/O module is replaced, the new module automatically adopts the configuration of the previous
module, provided the same type of module is used.

Diagnostics

Diagnostics information is reported to the process control system via the bus. Moreover,
queries can be submitted via an independent service bus. However, the service bus is not
absolutely essential for obtaining a fully operational system.

Interfering signals are mostly filtered out. However, a state-of-the-art screening concept should
still be applied. Some I/0 modules have adjustable filter functions.

Redundancy

A redundant bus connection is possible if the bus system allows.

Output Shutdown

The output shutdown enables bus-independent shutting down of all or selected I/O modules
within the Remote I/O system. This feature requires the use of appropriately equipped
backplanes and I/O modules with shutdown input.

F3PEPPERL+FUCHS
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Maximum Number of Channels and I/O Modules

The maximum number of channels depends on the I/O modules used, as the /0O modules have
a different number of channels depending on the module type and width.

The maximum number of /O modules per remote I/O station is determined by the following
factors.

1. Slots on the backplane and width of the /0O modules
2. Size of the com unit memory for input and output data
3. Length of DP configuration string

4. Power supplies on the backplane

In addition to the factors mentioned above, the sum of all parameter data of the I/0O modules
(e.g., line fault detection on/off) must not exceed a length of 232 octets. However, this length
limitation is exceeded in only a few cases, and compliance is usually checked by the
configuration tool of the master. Information on the parameter data of the individual /0
modules can be found in the GSD/GSE file.

Tip

Use an FDT frame application, such as PACTware'™ and the device type manager (DTM) for
LB/FB to test different configurations of the remote I/O station.

The DTM automatically verifies the following aspects:

- the number of slots on the backplane

- module types supported by the com unit firmware

- the size of the com unit memory for input and output data

- compliance with the maximum length of the DP configuration string
- sufficient power for all modules

Slots on the Backplane and Width of the I/O Modules

Fixed slots are reserved on the backplane for com units and power supplies. The slots for I/O
modules have equal status, meaning functions can be arranged side by side as required.
Depending on how many single-width and double-width I/O modules you use, varying numbers
of I/0 modules can be accommodated on the backplane.

Size of the Com Unit Memory for Input and Output Data

Up to firmware version 6.28, the memory for input and output data is a total of 240 octets. With
symmetrical distribution, 120 octets are available for input data and 120 octets for output data.
An asymmetric distribution of 0 octets input data and 240 octets output data to 240 octets input
data and 0 octets output data is likewise possible. The distribution is made in steps of 8 octets.

With firmware version 6.28 and higher, the memory for input and output data totals 480 octets.
240 octets are available for input data and 240 octets for output data. However, an asymmetric
distribution is not possible.

15
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Length of DP Configuration String

The DP configuration string contains the configuration code of the slots on a backplane and is
limited to 96 octets. Ensure that the configuration code of the following I/O modules and com
units is longer than that of the other I/O modules. See chapter 4.6

LB4104, FB4204 output isolator

LB4*05, FB4*05 HART output isolator

LB4106 HART output isolator

Com unit with global status/command register and module status

Empty slots located upstream of the last I/O module also have a configuration code. These
empty slots must also be taken into account when considering the length of the DP
configuration string.

Power Supplies on the Backplane
The amount of power available is dependent on several factors.
Type of power supply
Number of power supplies
Power supply redundancy
Environmental conditions, e.g., use in explosion-hazardous areas
Com unit used

Com unit redundancy

Example

The following example considers an LB remote I/O station.
Base backplane LB9022
Provides slots for 2 com units, 3 power supplies, and 22 single-width I/O modules.
Extension backplane LB9024

Provides slots for 3 power supplies and 24 single-width I/O modules. The com unit on the
base backplane also controls the I/O modules on the expansion backplane.

Power supply LB9006C

Provides a power of 25 W for operating the com unit and I/O modules in Zone 2
applications.

Com unit LB8106*
Power consumption: 2 W

The DP configuration codes and the data volume of the /O modules can be found in this
manual. See chapter 6

The number of channels and the power consumption of the I/O modules can be found in the
data sheets.
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DP Input Output Power
configuration Width consumption
Quantity | Module code [slots] | [Channels]| [Octets] | [Channels]| [Octets] | [W]
Base backplane LB9022
1 LB8106* Co01 07 2
00 00
Configuration: With
status/command register and
module status
2 LB1*03 52 1 1 6 0 0 0.6
Operating mode: Combined
32 bit counter and frequency
input
2 LB1*08 11 2 8 2 0 0 0.7
00
2 LB2101 30 1 2 1 1 1 1.6
1 LB5*01 50 1 1 2 0 0 0.45
1 LB5*02 50 1 1 2 0 0 0.45
12 LB7*04 73 1 4 8 0 8 3
Channel type: 4 x analog
input
Subtotal | 22 72 118 2 98 447
No more slots on the base backplane
2 power supplies required
Extension backplane LB9024
2 LB4*02 60 1 0 0 1 2 1
2 LB6006 31 2 0 2 8 2 1.6
00
4 LB1007 11 1 7 2 0 0 0.6
4 LB3*06 53 1 4 8 0 0 3
1 LB3104 53 2 4 8 0 0 3
00
4 LB4*05 C043 40 2 0 2 4 8 3
00
Total | 24 120 178 36 138 34.6
No more slots on the expansion backplane
2 power supplies required

[ PEPPERL+FUCHS

With this combination, 88 analog channels and 66 binary channels can be operated. The DP
configuration string is 58 octets long and is as follows: C0O 01 07 00 00 52 52 11 00 11 00 30 30
505073737373737373737373737360603100310011111111535353535300
C0434000C0434000C0434000C04340

This combination is also suitable for redundancy mode:

Com unit redundancy: The power available on the base backplane is sufficient to supply a
further com unit

Power supply redundancy: Both the base backplane and the expansion backplane have a
free slot for a redundant power supply

17




LB8106*/FB8206*
Maximum Number of Channels and I/O Modules

Maximum Number of Analog Channels

For an LB remote I/O station, the maximum number of analog channels results from the use of
the following components: base backplane LB9022, expansion backplane LB9024, power
supply LB9006C, com unit LB8106* from firmware version 6.28, 30 I/O modules LB7*04. With
this combination, 120 analog channels can be operated in redundancy mode.

Maximum Number of Binary Channels

For an LB remote I/O station, the maximum number of binary channels results from the use of
the following components: base backplane LB9022, expansion backplane LB9024, power
supply LB9006C, com unit LB8106* from firmware version 6.28, 46 /O modules LB1*09. With
this combination, 368 binary channels can be operated in redundancy mode.

200337 2016-03
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Configuring the Com Unit via the Class 1 Master

The configuration and parameterization of the com unit usually occurs exclusively via the
PROFIBUS class 1 master. The PROFIBUS DP service Set Prmis used for this. The com unit
is parameterized via the PROFIBUS DP service Set Prm for every restart. Changes to the
com unit configuration thus resultin a PROFIBUS restart, if the control system does not support
Hot Configuration in Run (HCiR).

Caution!
Function interruption due to PROFIBUS restart

If you change the configuration of the com unit during ongoing operation and the control system
does not support Hot Configuration in Run (HCIR), this will lead to a function interruption.

If possible, configure the com unit before the commissioning of the remote I/O station, to
prevent a function interruption.

The integration into the PROFIBUS class 1 master occurs via a GSD/GSE file.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary. Drivers are available for Siemens systems. These integrate LB/FB remote I/O
systems into the Siemens library, so that these can be managed as Siemens devices. ABB
works with system templates that are simply used to enter different variables. The integration in
Emerson DeltaV occurs via an import file that integrates LB/FB remote I/O systems into the
DeltaV library, so that these are managed as Emerson devices.

The HART properties and diagnostic functions can be accessed via the control system, the
service bus, or a secondary master.

Note!

If the class 1 master is not yet ready for operation, e.g., during partial commissioning, the
remote I/O station can be configured with the help of the DTM and an external FDT framework

application such as PACTware ™. See chapter 5

Setting the PROFIBUS Address

Before PROFIBUS communication between the master and Remote I/O station is possible, the
Remote I/O station must be assigned a unique PROFIBUS address. The PROFIBUS address
of the Remote I/O station must be stored in the master.

You can assign the PROFIBUS address either with the help of a suitable master or with the help
ofthe DTM. The PROFIBUS address can also be set via the service bus with the help of the
DTM. See chapter 5

Note!
PROFIBUS Address Default Setting

The default PROFIBUS address of the com unitis setto 126 and the service bus address to 1.
The PROFIBUS address 126 is a predefined address that is not available in PROFIBUS
systems for operative slaves. When a new com unit is used, this predefined address prevents
conflicts with the addresses of other slaves in the bus line.
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Configuration via the Service Bus and PROFIBUS Class 2 Master

If the class 1 master is not yet ready for operation, e.g., during partial commissioning, the
Remote I/O station can be configured with the help of the DTM and an external FDT framework

application such as PACTware™. Communication between the DTM and the Remote I/0O
station can be established via a PROFIBUS class 2 master or the service bus. See chapter 5.1

Note!

Configuration via the DTM cannot be performed if the remote I/O station is in the
DataExchange state. DataExchange state means that the PROFIBUS class 1 master has
put the remote I/O station into operation and synchronous data exchange is taking place.

If the PROFIBUS class 1 masteris in operation, the PROFIBUS class 2 master and the service
bus can be used only for diagnostics, the presentation of parameters and process values, or
HART communication.

For details about the configuration via the service bus with the help of the DTM, see chapter 5.

Configuration via PROFIBUS DP
Configuration with "Set_Prm"

After booting, the com unit receives Set_Prm data telegrams, which send the configuration
parameters to the com unit. The parameters are stored in a buffer and only activated once
Check_Cfg has been executed successfully. This ensures that the slots and I/O module types
are assigned correctly. Data transfer between the master and slave can now begin.

If you are operating a master that has drivers or libraries, you do not need to worry about the
byte strings. You only need to enter the relevant parameters.

The configuration string has 4 options and is structured as follows:

1. DP_Config: 0x00
com unit without additional data

2. DP_Config: 0x31
com unit with additional DP status and command area

3. DP_Config: 0x15
com unit with additional module status data

4. DP_Config: 0XCO0, 0x01, 0x07
com unit with additional DP status and command areas and module status data

This string is always followed by 12 data bytes that define parameters related to the com unit.
The following chapters explain these parameters in detail.

F3PEPPERL+FUCHS

200337 2016-03



200337 2016-03

4.3.2

(o)

Setting the Parameters

The following parameters are defined in the GSD/GSE file.

the configuration interface of the master.

The parameters can be set using

Data_1
Bit Function Parameter Selection
0...1 | Redundancy PO_Channel |0 =none
1 = application redundancy
2 =line redundancy
2 PROFIBUS diagnostics PO_Diag 0 = status and errors
1 = errors only
3 Suppressing PROFIBUS clear | PO_DpFlags | 0 = off
1=o0n
4.5 |- - -
6...7 |DPdata P0_DpFlags | 0 =no DP data
1 = status/command register
2 =module status
3 = status/command register +
module status
Redundancy

Select the redundancy type.

For more information about the configuration of a redundant com unit, see chapter 4.4.

Note!
Information on Redundancy

Further information about redundancy (basics, redundancy types, power supply redundancy)
can be found in the hardware manual for LB or FB Remote I/O systems.

PROFIBUS diagnostics

This parameter affects the PROFIBUS standard diagnostics. If you select Errors only, you will
receive a diagnostic message for device errors only. If you select Status and errors, you will
also receive messages relating to changes in module status.

Suppressing PROFIBUS clear

Suppress clear stops null telegrams, which set all outputs to 0, from being executed. This is
the prerequisite for a nondisruptive change to the configuration.
To use Hot Configuration in Run (HCiR), activate the Suppress clear option. Some systems
can also use the HCiR delay or Output OFF delay parameters. See chapter 4.3.7

DP Data

The status and command registers contain module error information and transmit diagnostic
information to the master. See chapter 4.7
The module status indicates which 1/0O module is not working correctly (1 bit per slot,
1 = module OK, 0 = module faulty).

[ PEPPERL+FUCHS
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4.3.4
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Setting the Watchdog
Data_2
Bit Function Parameter Selection
0 ...3 | Watchdog PO_BusTo_1 | 0 = off
(output shutdown in the event of PROFIBUS failure) 1=2s
2=5s
3=10s
4=30s
5=60s
6=02s
7=05s
8=1s
4 .7 |- - -
Watchdog

After a bus communication failure, the watchdog activates the substitute value strategy stored
for the I/O modules after a defined period of time. See chapter 6.2

If you do not want the I/O modules to accept substitute values after a bus communication
failure, set this parameter to 0. In this case, the output values remain frozen after a bus

communication failure.

Scaling, Status Bits, and Cross-Talk Suppression

Normally, analog measured data is transferred in unsigned integers within a range between
10,000 (0 %) and 50,000 (100 %). For process control systems that are not capable of

processing such wide number ranges, you can adjust the number range. The factory setting is

10,000 (0 % = 4 mA) up to 50,000 (100 % = 20 mA).

Note!

The scaling settings apply to all the analog inputs and outputs of a remote I/O station.

Data_3

Bit Function

Parameter

Selection

0..3 [|0%...100 % scaling

Px_ScalMa,Me

0=10,000 ... 50,000 (0 ... 65,535)
1=0...60,000 (O ... 65,535)

2 =5000 ... 25,000 (0 ... 32,767)
3=0...30,000 (0 ... 32,767)
4=625...3125 (0 ... 4095)
5=0...4000 (0 ... 4095)
6=0...27,648 (0 ... 32,767)

4 Globally activate status bit

Px_Scal option

0 = status bit for all /O modules
1 = individual setting

5 Cross-talk suppression

Px option

0=50Hz
1=60Hz

Setting the status bit
individually

Px_Scale_Sel

0 = analog I/0 modules without status
bit

1 = analog outputs without status bit
2 = analog inputs without status bit

F3PEPPERL+FUCHS
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0 % ... 100 % Scaling

Please note that scaling is based on live zero signals (0 % =4 mA, 100 % =20 mA). When
using the standard scaling of 10,000 (beginning of range) to 50,000 (end of range), 50 % is
equal to the numerical value 30,000. If the value 0 is transferred by the bus, the output assumes
the value 0 mA. Input signals of 0 mA are accordingly signaled to the process control system by
the numerical value 0.

The same setting has different value ranges depending on the operating mode of the I/O
module (live zero 4 mA ... 20 mA or dead zero 0 mA ... 20 mA).

Value Range for Live Zero and Dead Zero with Standard Scaling (10,000 ... 50,000)

Live zero (4 mA ... 20 mA) Dead zero (0 mA ... 20 mA)
0mA 0 10,000
4 mA 10,000 18,000
20 mA 50,000 50,000

Example!

A process control system operates better within a range between 0 ... 4095 instead of
0 ... 65535. Select the following settings in the process control system to adapt the scaling.

Start of range: 625
End of range: 3125
Scaling factor: 1.3107

Overranges and underranges of the 4 mA ... 20 mA signal can be displayed via the measured
value.

Note!

If the status bits are activated when scaling from 0 to 4095 (equal to 12 bits), the resolution of
the value decreases to 8 bits because the first 4 bits are used for status information.

With a 16 bit resolution of 10,000 ... 50,000, the intermediate steps in the first 4 bits are omitted
accordingly.

Global Status Bits

This parameter allows you to show or hide the status information in the 4 bits of the lowest order
from any analog data.

Cross-Talk Suppression

Cross-talk suppression can be adapted to the appropriate frequency to suppress cross-talk
(50 Hz or 60 Hz).

Individual Status Bits

This parameter allows you to show or hide the status information in the 4 bits of the lowest order
from specific analog data.
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4.3.5 HART Parameters

You can activate or deactivate HART communication with the following com unit parameters for
each slot.

You can use the HART Active_Extension parameter to activate or deactivate the automatic
scanning of HART communication IDs, tags, and variables. All active HART channels are
scanned automatically by default, such that HART data is retrieved and saved for quicker
external access.

For more information on the subject of HART communication, see chapter 6.3.

Data_4
Bit Function Parameter Selection
0 HART communication slot 01 px HartOption O0=o0n
1 = off
1 HART communication slot 02 px HartOption O0=o0n
1 = off
2 HART communication slot 03 px HartOption O0=o0n
1 = off
3 HART communication slot 04 px HartOption O0=o0n
1 = off
4 HART communication slot 05 px HartOption O0=o0n
1 = off
5 HART communication slot 06 px HartOption O0=o0n
1 = off
6 HART communication slot 07 px HartOption O0=o0n
1 = off
7 HART communication slot 08 px HartOption O0=o0n
1 = off

Accordingly, data_5 acts for slots 09 ... 16, data_6 for slots 17 ... 24, data_7 for slots 25 ... 32,
data_8 for slots 33 ... 40 and data_9 for slots 41 ... 48.

Data_10
Bit Function Parameter Selection
0 HART px HartOption | 0 = HART active with scan ID, tag, variables
Active_Extension 1 = HART active without internal scans
1...7 - - -

24
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Power Supply Monitoring

You can enable power supply monitoring for individual power supplies or all power supplies, or
disable it for all power supplies. Note that the number of power supplies depends on the
backplane used.

Power supply monitoring is disabled for all power supplies by default.

Data_11
Bit Function Parameter Selection
0...5 | Power supply monitoring PO_PowerOption | 0x00 = monitor no power supplies
(LB-NT 1 ... 6 or FB-NT base, 0x3F = monitor all power supplies
FB-NT red., FB-NT ext.) O0xNN = monitor power supply NN
6..7 |- - -
Data_12
Bit Function Parameter Selection
0..7 |- - -

Hot Configuration in Run (HCIiR)

General parameters are defined in the GSD/GSE file in addition to the parameters for the com
unit and the I/0 modules. The general parameters are used to control the HCiR process.

However, the HCiR process of the EasyCom system is based on a process that does not
require the general additional parameters. These parameters are of no importance for
operating an EasyCom system, but are explained briefly in this section for reasons of
completeness.

Hot Configuration in Run (HCiR) Function

The configuration of the master and slave in PROFIBUS systems must be the same at all times,
otherwise data exchange will not be possible. As soon as the configuration of a remote-1/O
station is changed, compliance of the configuration is no longer guaranteed. With HCIiR, the
difference in configuration between the master and slave is temporarily tolerated without
disrupting the plant.

HCIR enables two configurations within the slave, regardless of the existence of a redundant
system. If HciR is active, a new configuration can be transferred to the slave in the form of a
passive data record. The master can access the slave using the old configuration until all the
necessary modifications have been implemented in the master. The PROFIBUS restarts when
the new configuration is activated in the master. When the new configuration in the slave
matches the configuration in the master, the new configuration in the slave is activated
automatically and the old configuration is deleted. However, if the PROFIBUS is started with a
different configuration (e.qg., because of a line failure or problems loading the master), the old
configuration in the slave remains active.

Note!

In contrast, the EasyCom system implements the changes directly after they are transferred to
the slave. When an HCIR change is made in the EasyCom system, the master must conclude
all internal change operations, send new settings to the slave, and start exchanging data with
the slave again immediately after the interruption of the data exchange. During the time when
bus communication is interrupted, the master must ensure that input data is valid in conjunction
with the controller.

25



[ ]

Com unit parameters (HCiR)

Bit Function Parameters Selection
0...5 | HCIiR Delay 0=0ms
1=100 ms
2=200ms
63 = 6300 ms
6 — — —
7 HCiR Delay On/Off 0 = off
1=o0n
HCiR Delay

The HCIR delay is designed for control systems that require time to restructure the data after a
change to the com unit configuration. The outputs remain frozen during the HCIR delay to
ensure a smooth changeover.

The adjustment range of 0 to 63 is multiplied by 100 ms to produce a delay time of between 0
and 6.3 seconds.

HCiR Delay On/Off
If you do not require the HCIiR function, set the parameter to Off.
4.3.8 Preferred Parameter Values

The preferred parameter values are suitable for most systems. To minimize the number of error
messages during initial commissioning, we recommend the temporary deactivation of the line
fault detection.

Parameter Default value
Local parameters (relate exclusively to the com unit)
Redundancy None
PROFIBUS diagnostics Status and errors
Suppressing PROFIBUS clear Off
DP data Parameter is automatically set with the
selection of the com unit from the device list
Watchdog Off
Global parameters (relate to all of the I/O modules in the remote 1/O station)
0 % ... 100 % scaling 10,000 ... 50,000 (0 ... 65,535)
Globally activate status bit Individual setting
Cross-talk suppression 50Hz
Setting the status bit individually Analog outputs without status bit
HART communication slot XX On
HART Active_Extension HART active with scan ID, tag, variables
Power supply monitoring Monitor no power supplies
4.4 Setting Redundancy Com Units

In the event of application redundancy, the primary com unit does not exchange any setting
information with the redundancy com unit.

With line redundancy, setting information is exchanged automatically as soon as the
redundancy com unit is connected to the primary com unit and supplied with power.

20 FPEPPERL+FUCHS
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PROFIBUS Addresses

You can assign the PROFIBUS address either with the help of a suitable master or with the help
of the DTM.

In the event of application redundancy, the PROFIBUS address can be allocated individually.
When there is line redundancy, the PROFIBUS addresses of the primary com unit and the
redundancy com unit are identical, as the master addresses them both with the same data over
separate bus lines.

Service Bus Addresses

The service bus address of the primary com unit is always modified using a separate tool. The
service bus address of the redundancy com unit is allocated automatically if both com units are
pluggedin. The number 128 is added to the base address of the primary com unit.

Overall, 2 x 119 =238 nodes are provided on the service bus. This requires a sufficient number
of repeaters, as the RS485 bus standard only allows 31 nodes per repeater.

4.5 Advanced Diagnostics
The GSD/GSE file contains diagnostic information according to the PROFIBUS DP standard.
The GSD/GSE file also contains information about extended device diagnostics, for which the
diagnostics block requires an additional 12 bytes.
Each I/0O module contains 2 bits of information. As a result, there are 12 bytes for 48 1/0O
modules. The information is transferred in the Unit Diag Area field, which begins with bit
48 for the /0O module in slot 1 and ends with bit 143 for the I/O module in slot 48. The module
and data status are coded in 2 bits as follows.
Coding of Status Bits
Status Function (xx = slot number)
00 Slot xx — data invalid
01 Slot xx — module fault
10 Slot xx — incorrect I/O module
11 Slot xx — missing 1/0O module
Extended PROFIBUS Diagnostics, Byte Arrays 1 ... 12
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 1 Slot 04 Slot 03 Slot 02 Slot 01
Module status Module status Module status Module status
Unit Diag Area Unit Diag Area |Unit Diag Area |Unit Diag Area
54 ... 55 52 ... 53 50 ... 51 48 ... 49
Byte 2 Slot 08 Slot 07 Slot 06 Slot 05
Module status Module status Module status Module status
Unit Diag Area Unit Diag Area |Unit Diag Area |Unit Diag Area
62 ... 63 60 ... 61 58 ... 59 56 ... 57
Byte 3...11 | ...
Byte 12 Slot48 Slot 47 Slot 46 Slot 45

Module status
Unit Diag Area
142 143

Module status
Unit Diag Area
140 141

Module status
Unit Diag Area
138 139

Module status
Unit Diag Area
136 137

[ PEPPERL+FUCHS
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Data Structure on the PROFIBUS

Meaning of the DP Configuration String

Process control systems that supportthe FDT concept use the operator interface of the DTM
as a component of their own systems. Other process control systems have either a separate
driver, e.g., Siemens SIMATIC PDM, or they use a text-based GSD/GSE file. In these cases,
observe the operating instructions from the relevant manufacturer.

The following notes provide information about PROFIBUS communication and are particularly
useful when using the GSD/GSE file.

Note!

If you are operating a master that supports the FDT concept or has drivers or libraries, you do
not need to worry about the subsequent byte strings because the master adopts the details

automatically.

The sequence of PROFIBUS data words can be found in the DP configuration string (1 data
word = 16 bits). The sequence corresponds to the arrangement of the /0 modules on the
backplane, where the input and output bytes of the I/O modules are sorted into input and
output blocks. — see Figure 4.1 on page 28
The DP configuration string is a direct representation of the arrangement and configuration of
the I/O module on the relevant backplane. Each I/O module has a DP configuration code. For
example, the LB1*08 and FB1*08 digital input has the DP configuration code 11. The DP

configuration string consists of the individual DP configuration codes.

It is essential for successful PROFIBUS communication that the DP configuration string in the
master and in the remote I/O station are identical.

The table (see table "Data Structure on the PROFIBUS" on page 28) is a simplified version of
the same module arrangement shown in the illustration ( — see Figure 4.1 on page 28) and
represents the relationship between the data structure of the DP configuration string and the
input and output bytes of the I/O modules.

[ 1702 | 22 | 5701 | 4002 | 601 | 3702 |
— 7
r—Hr—jH r—}H
lof1]2]3]4]5]6].... [o]1]2]3]4]5]6]....

©O)

Figure 4.1

1 Input bytes
2 Output bytes

Effect of the module arrangement on the data structure

Module arrangement

Slot no. 1 2 3 4 5 6
I/0O module LB1*02, | LB2002, LB5*01, LB4*02, LB6101, LB3*02,
FB1*02 LB21*, FB5201 FB4*02 FB6301 FB3*02
FB22*
DP config. string 10 30 50 60 20 50
Data 1 byte ON| 1 byte ON| 1 word ON| 1 word | 1 byte OFF 1 word ON
1 byte OFF OFF
Byte ON 1 1 2 2
Byte OFF 1 2 1
28
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Input bytes
Byte no. 0 1 2 | 3 4 | 5
1/O module (slot) LB1*02, | LB2002, | LB5*01,FB5201 (3) | LB3*02, FB3*02 (6)

FB1*02 (1) LB21*,

FB22* (2)
Output bytes
Byte no. 0 1 | 2 3 4 5
1/O module (slot) LB2002, | LB4*02,FB4*02 (4) | LB6101, | Empty Empty
LB21*, FB6301
FB22* (2) (5)

(e

Initially, all output data is transferred to the slave as specified in the PROFIBUS standard
(DataExchangeRequest). Then all input data is transferred to the process control system as a
response (DataExchangeResponse). Refer to the following table for the individual hexadecimal
values that make up the DP configuration string. The table contains the meaning and the input
and output bytes of each hexadecimal value.

For more information about the data structure and bit structure within the input and output bytes
for the individual I/O modules, see chapter 6.

Note!
Special feature of I/0 modules LB1*03, FB1*03 and LB3*02, FB3*02

Depending on the function type, the LB1*03, FB1*03 frequency/counter input is 2, 4, or 6 bytes
in length and the DP configuration codeis 50, 51, or 52.

Depending on the number of HART auxiliary variables, the length of the HART transmitter
power supply LB3*02, FB3*02 current inputis 2, 6, 10, 14, or 18 bytes and the DP configuration
code is 50, 52, 54, 56, Oor 58.

DP Configuration Codes

DP config. code | DP config. code

(hexadecimal) (decimal) L Length Meaning
00 0 Empty slot or com unit without data
10 16 1octetON |LB1*01, FB1*01, LB1*02, FB1*02 digital input
11 17 2octetON | LB1007,LB1*08, FB1*08, LB1*09, FB1*09, LB1014,
LB1015 digital input
15 21 6 octet ON LB8*0*, FB8*0* com unit with module status
20 32 1 octet OFF | LB6101, FB6301 relay contact output
30 48 1 octet ON LB2002, LB21*, FB22* digital output with position
1 octet OFF | feedback
LB6005, FB6305 relay contact output
LB6*1*, FB621* digital output
31 49 2octetON | LB8*0*, FB8*0* com unit with global status/command
2 octet OFF | register
LB6006, FB6306 relay contact output
LB6*08, FB6*08 digital output
50 80 1 word ON LB1*03, FB1*03 frequency/counter input in frequency

input or 12-bit counter input function type

LB3101, FB3201 transmitter power supply, input isolator
LB3*02, FB3*02, LB3103, FB3203 HART transmitter
power supply, input isolator

LB5*01, FB5201 RTD converter

LB5*02, FB5202 thermocouple converter

LB5*06, FB5206 voltage converter

[ PEPPERL+FUCHS
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DP config. code

DP config. code

(hexadecimal) (decimal) L Length Meaning
51 81 2 words ON | LB1*03, FB1*03 frequency/counterinput in 32-bit counter
input function type
52 82 3 words ON | LB1*03, FB1*03 frequency/counter input in combined 32-
bit counter and frequency input function type
LB3*02, FB3*02 HART transmitter power supply, input
isolator with 1 HART auxiliary variable
53 83 4 words ON | LB3104, FB3204 transmitter power supply, input isolator
LB3*05, FB3*05 HART transmitter power supply, input
isolator
LB3*06 HART transmitter power supply
LB5*04, FB5204 RTD converter
LB5*05, FB5205 thermocouple converter
54 84 5 words ON | LB3*02, FB3*02 HART transmitter power supply, input
isolator with 1st + 2nd HART auxiliary variables
56 86 7 words ON | LB3*02, FB3*02 HART transmitter power supply, input
isolator with 1st to 3rd HART auxiliary variables
58 88 9 words ON | LB3*02, FB3*02 HART transmitter power supply, input
isolator with 1st to 4th HART auxiliary variables
60 96 1 word OFF | LB4101, FB4*01 output isolator
LB4*02, FB4*02 HART output isolator
73 115 4 words ON | LB7*04, FB7*04 universal input/output (HART)
4 words OFF
C0 0107 19217 8 octet ON | LB8*0*, FB8*0* com unit with global status/command
2 octet OFF | register and module status
C04340 192 67 64 1 word ON LB4104, FB4204 output isolator
4 words OFF | LB4*05, FB4*05 HART outputisolator

LB4106 HART output isolator

T Under certain circumstances, some older process control systems require decimal figures instead of
hexadecimal figures for parameterization.

In the DP configuration string, the first configuration code is always assigned to the com unit.

Redundant com units are implicitly included in the bus connection configuration code and are
not listed separately. Depending on the configuration, the com unit can have four different DP
identifiers.

The global status register occupies 2 input bytes. The 6 input bytes for the module status (1 bit
per I/O module) follow the input bytes of the global status register. The module status bit adopts
the status 1 if the associated I/O module is active and free of faults. Otherwise, the status is 0.

The DP configuration codes for the individual I/O modules only follow the com unit with the
global status/command register and the module status (). See table "Sequence of the DP
configuration code in the DP configuration string" on page 31
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Sequence of the DP configuration code in the DP configuration string

Slot Device Description DP config. code
0 Com unit Without data 00
(with one of the configurations on the right) With status/command register 31
With module status 15

With status/command register and | C0O 01 07
module status

1 I/O module Type-dependent Type-dependent
n I/O module Type-dependent Type-dependent
4.7 Structure of the Global Status Register

The global status register comprises 2 input bytes located at the start of the DP configuration
string. See chapter 4.6
The description of the individual bits is shown in the table below.

In PROFIBUS DP V1 systems, standard DP diagnostics are automatically made available.
These features are not described in detail here, since they depend on the respective options
provided by the master.

Structure of the Global Status Register

Byte Bit/state Meaning
2 15 =0 Com unit is passive

=1 Com unit is active

14 =0 Operating mode: no simulation
=1 Operating mode: a minimum of one 1/O module is simulated.

13 =0 No fault
=1 Fault

12 =0 General fault
=1 Module fault

11 The error code consists of bits 11 t0 8, e.g., 011 1, produces an

error code of 7 (hexadecimal) = power supply fault. The meaning of

10 all error codes is shown in the table below.
9
8
1 7 =0 1 fault
=1 Multiple faults
6 =0 No parameterization/processing
=1 Parameterization/processing in progress
5 Bits 5 ... 0:
4 If a single error occurs (bit 7 = 0), the faulty slot can be
determined with reference to these bits, e.g.,, 000100
3 indicates slot 4 (hexadecimal).
2 If multiple errors occur (bit 7 = 1), the number of errors can be
1 determined.
0

If only power supply faults occur (bit 11... 8 =7, bit 7 = 0), one bit
is assigned to each power supply (power supply 1 =bitO, ...,

power supply 6 = bit 5), whereby the status 1 represents a fault.

I PEPPERL+FUCHS 31
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Error code of the global status register

Error code
(hex) Clear text message

No error

Memory error PIC (RAM)

Memory error PIC (register)

Memory error PIC (flash)

PIC internal error

Command error PIC

Module fault

Power supply fault

Memory error CPU32 (RAM)

Memory error CPU32 (flash)

CPU32 internal error (watchdog)

Redundancy error, arithmetic

Redundancy error, partner not present (no redundancy Com Unit)

Redundancy error, link

Redundancy error, parameter inconsistent

7|l m| gl ol m > © ol N o g A @| M| 2| O

Reserved

4.7.1 Example of Global Status Register
In the following example, the global status register contains the character string A784.

The raw data value is produced from the 16 bits in the status register. The table below outlines
how the raw data value 2784 is compiled and on which status displays the value appears.

Example of Global Status Register Using the Raw Data Value "A784"

A784 Bit/state Description

A 15 =1 The com unitis active.
14 =0 No simulation.
13 = Error.
12 =0 General fault

7 11 = Bits 11 ... 8 with states 0 1 1 1 produce the error code 7.
10 - The error with the highest priority is a power supply fault.
9 =1
8 =

8 7 =1 Multiple error.
6 =0 No parameterization/processing
5 = There are 4 errors active (multiple errors). Bits 5 ... 0 with
2 -0 the states 00 0 1 0 0 produce the number 4.

4 3 =
2 =
1 =
0 =

% FPEPPERL+FUCHS
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4.8 Command Register
The command register comprises two bytes. The first byte is the parameter byte, the second
the command byte. These bytes can be used to transfer commands from the master to the
remote /O station via the bus.
The command they contain is executed only if the command register has changed. Therefore,
a command is only executed once, namely, when the changed command register has been
transferred to the com unit for the first time.
The command register can be transferred together with the global status register as part of the
cyclic com unit data. The global status register occupies the first two bytes in the response
telegram (DataExchangeResponse from the remote I/O station to the master). The
command register occupies the first two bytes in the request telegram
(DataExchangeRequest from the master to the remote I/O station).
The following commands are supported.
Parameter Command
(byte 1) (byte 2) Meaning
0x00 0x08 Clear all 32 bit counters.
Oxnn 0x08 Clear 32 bit counter of slot nn.
0x00 0xF8 Cold start
0x00 OxF9 Warm restart
0x00 OxF5 Become passive (command to active com unit).
Since the two com units of a redundant system cannot both be
passive, the partner com unit becomes active because of this
command. The command is meaningless if sent to the passive com
unit.
0x00 OxF6 Become active (command to passive com unit).
Since the two com units of a redundant system cannot both be
active, the partner com unit becomes passive because of this
command. The command is meaningless if sent to the active com
unit.
0x00 OxF7 Redundancy switchover
This command generates a redundancy switchover, whichever com
unit it is sentto. Therefore, itis not essential to know which com unit
is currently active/passive.
4.9 Electrical Testing of Connections

(e

[ PEPPERL+FUCHS

Make sure that the terminators have been properly fitted to the fieldbus and service bus.

Test of Physical Connection Right to the End of the Segment

Tip
Perform the measurements from the control room.

1. Disconnect the bus connector from the master.
2. Deactivate the terminator on the bus connector (bus start).
3. Measure the voltage at the bus connector between A and B.

L9 A voltage of U=220Q /(220 Q2 +2*390 Q) *5V = 1.1 V must be present between A
and B. This voltage comes from the field-side terminator.

If the 1.1 V voltage is not present, there is either no terminator connected at the end, the
cable is faulty, or there is no terminating voltage at the remote 1/O station.

4. Measure the current at the bus connector between A and B.
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L It must be possible to measure a currentof [ =5V /(2 * 390 Q) ~ 6.4 mA between A and
B.

If the current is significantly higher, by a factor of 2 or more, the bus is terminated using more
than one terminator.

If the current is | = 0 mA, then either there is no terminator present, the cable is faulty, or
there is no terminating voltage. In this case, a resistance of 220 Q should be measured
between A and B.

If no current or resistance can be measured, the terminator at the end of the bus is missing
or the cable is faulty.

5. Activate the terminator on the bus connector for the master.
6. Plug the bus connector back into the master.

) Test of Physical Remote I/O Station Connection

Danger!
Risk of explosion

When taking measurements in hazardous areas, there is a risk of explosion from sparks
forming.

Take measurements on the terminal connections of a remote 1/O station, with a hot work permit
only, in other words when there is no potentially explosive atmosphere.

1. Disconnect the bus connector from the master.

2. Deactivate the terminator on the bus connector (bus start).

3. Measure the voltage between A and B on the bus connection of each remote 1/O station.
L A voltage of U = 1.1 V must be present between A and B on each remote I/O station.

4. Activate the terminator on the bus connector for the master.

5. Plug the bus connector back into the master.

Note!
Please refer to the current literature for more information.

(=10

4.10 Commissioning of the Remote 1/O Station

Do not start to operate all the slaves simultaneously, but connect each slave to the master in
succession. For fault analysis, we recommend using a standard bus monitor that is capable of
passively monitoring bus telegrams.

If the class 1 master does not supportthe set Slave Address service, the address can be
set via the service bus. See chapter 4.1

The I/O modules are addressed automatically relative to the station address.
LEDs on the front of the com unit indicate active data communication:

If a yellow LED does not flash on the com unit when a slave is accessed, there is an
interruption in the transmitting cable to the master, which can indicate an interface fault in
the master or a cable fault.

If communication cannot be established, the wrong station address may have been
selected. Alternatively, the terminator may not be connected, or spurs may have been laid
that are not permitted.

When installing the bus, make sure that the transmitting and receiving lines RTD-P and RTD-N
have not been swapped. Swapping these lines may block access to one slave but allow access
to all the others. If the lines are swapped when looping through to the terminals on the slave,
access to all other subsequent stations is blocked.

. FPEPPERL+FUCHS
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Configuring the Com Unit via the Class 1 Master

Make sure that the parameterization of the master and slave corresponds and that the
PROFIBUS ID number is correct.

Configure the Remote I/O station using your master configuration software and the GSD file.
In addition, note the following points to successfully commission the bus.

= There must be a terminator at the beginning and end of the bus. Corresponding Sub-D
bus connectors with connectable terminator are available under product names LB9001A
... LBOO03A.

= The master read cycle and the com unit watchdog must be adapted to one another. This
is usually a standard function for the process control system.

= Remember that some process control systems can only process limited data records.
Older Siemens Teleperm systems, for example, are able to process only 32 bytes of input
and output data per slave. The accuracy of analog circuits requires the transfer of 2 bytes
per channel. In this case, 16 analog inputs only can be used in the Remote I/O station.

More information about Remote I/O hardware can be found in the LB/FB hardware manual.

4.11 Replacing or Adding Com Units

Note!

PROFIBUS Address Default Setting

The default PROFIBUS address of the com unitis setto 126 and the service bus addressto 1.
The PROFIBUS address 126 is a predefined address that is not available in PROFIBUS

systems for operative slaves. When a new com unit is used, this predefined address prevents
conflicts with the addresses of other slaves in the bus line.

[0

) Replacing Com Units (1:1 Replacement)

1. Make sure that the firmware version of the new com unit is the same as the com unit being
replaced.

2. Make sure that the PROFIBUS address of the new com unit is the same as the com unit
being replaced. Use a separate remote I/O configuration slot to perform checks and
configure the correct PROFIBUS address in the com unit.

3. Replace the old com unit with the new one.

200337 2016-03
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Configuring the Com Unit via the Class 1 Master

10

Adding Redundant Com Units

Note!

A redundant com unit automatically adopts the parameters of the primary com unit via an
internal connection. In FB remote I/O stations, the internal connection between the two com
units is established via the front cable connection before the redundant com unit is installed. In
LB remote I/O stations, the internal connection is established automatically via the backplane.

1. Make sure that the redundant com unit does not occupy a PROFIBUS address that is al-
ready used by another slave in the system. The default PROFIBUS address setting 126 is
suitable here because another slave cannot occupy this address.

2. Add the redundant com unit.

F3PEPPERL+FUCHS
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Configuring the Com Unit via the Device Type Manager
(DTM)

The configuration and parameterization of the com unit usually occurs exclusively via the
PROFIBUS class 1 master. See chapter 4

If the class 1 master is not yet ready for operation, e.g., during partial commissioning, the
Remote I/O station can be configured with the help of the DTM and an external FDT framework
application such as PACTware ™. Note that the DTM cannot only be used with PACTware™,
but also with other FDT-based applications.

You can download the DTM from the Software area on the www.pepperl-fuchs.com website.

Communication between the DTM and the Remote I/O station can be established via a
PROFIBUS class 2 master or the service bus. See chapter 5.1

Note!

Configuration via the DTM cannot be performed if the remote I/O station is in the
DataExchange state. DataExchange state means that the PROFIBUS class 1 master has
put the remote I/O station into operation and synchronous data exchange is taking place.

If the PROFIBUS class 1 masteris in operation, the PROFIBUS class 2 master and the service
bus can be used only for diagnostics, the presentation of parameters and process values, or
HART communication.

As soon as the Remote I/O station is in the DataExchange state, write access is rejected by
the DTM and the Remote I/O station is configured by the PROFIBUS class 1 master. Parameter
values set by the DTM will be overwritten by the PROFIBUS class 1 master. Parameter values
that are not or only partially set by the PROFIBUS class 1 master are overwritten with default
values.

Communication with Remote I/O Station

Communication between the DTM software and the Remote I/O station can be established via
the PROFIBUS or the service bus. The configuration can be achieved via the PROFIBUS or in
DTM version 7.3 and higher as well as via the service bus. Configuration of the Remote I/O
station works in almost the same way for both types of connection.

Components Required for a PROFIBUS Connection
FDT base application, e.g., PACTware ™
DTM LB/FB
PROFIBUS communication DTM
PROFIBUS class 2 master + cable harness, e.g., Softing PROFlusb
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Figure 5.1 PROFIBUS Connection on the Remote 1/O Station

1 Master/Engineering station for the configuration and parameterization of the Remote I/O
station via GSD/GSE file

2 PC with FDT 1.2 framework application and DTM LB/FB for diagnostics and HART com-
munication

3 Connection from the PC to the PROFIBUS class 2 master e.g., via Ethernet or USB
PROFIBUS class 2 master
5 PROFIBUS

Components Required for a Service Bus Connection
FDT base application, e.g., PACTware™
DTM LB/FB

Interface converter (RS232 to RS485 converter or USB to RS485 converter) such as W&T
RS232 to RS485 or ICP Con I-7561 USB to RS485

Compatible cable harness
The communication DTM for the service bus is contained in the DTM LB/FB.

©
®
=]

PEEFIFFEPYFF
g —

IFEEFIFIFEF I IFIF
1]
i

)0l Lolatotol o g0

(2 T D

IR

Figure 5.2 Service bus connection on the Remote I/O station
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1 Master/Engineering station for the configuration and parameterization of the Remote I/O
station via GSD/GSE file

2 PC with FDT 1.2 framework application and DTM LB/FB for diagnostics and HART com-
munication

3 Interface converter
Service bus
5 PROFIBUS

Service Bus Connection via RS-232

Danger!
Risk of explosion

When work is performed on the remote I/O unit in hazardous areas, there is a risk of explosion
from spark formation.

Work must be performed with a hot work permit only, in other words when there is no potentially
explosive atmosphere.

The W&T RS-232-RS-485 interface converter can be connected to the remote I/O unit using
either a preassembled or self-made cable. You can order the preassembled cable together with
the W&T RS-232-RS-485 interface converter from Pepperl+Fuchs.

Use the following wiring diagram if you intend to make your own cable.

Fosu W8 T86261 RS485 FO3Y

coM3 . a 3 5
ouA 2 3 4 g 1
K r——— = Din Douth z 3
181¢ M2 3 E DoutB € 2
o . = Dout 5 2
7] 5 [1° _
%i >_::|2 o 6ND finA HZKZ
19] <, | * .
2 »ige z DinB
DR EX
2l e
241 ur
R DRRA BE:

\/

F25U

Figure 5.3 Wiring diagram for W&T RS-232-RS-485 interface converter

Service Bus Connection via USB
Connecting the USB Converter to the PC

1. Install the driver that accompanies the USB-RS-485 converter.
2. Connect the USB converter to any USB port on the PC.

L The hardware wizard automatically detects and installs a new USB device. The
converter is listed under connections in the hardware manager COM port list. The COM
port to which the converter was assigned can be seen in this list. The COM port in use can
be modified via the same entry in the device manager if required (Properties context
menu).
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£, Device Manaper

Datei  Akton  Ansicht 7

- B S 8 A

e Disk drives
%@ Display adapters
[+ 4 DVD{CD-ROM drives
i+ (&8 Human Interface Devices
+§ IDE ATASATAPT cantrallars
# e Keyboards
{# ") Mice and other pointing devices
[E3 gMnmtDrS
i+ 8 Metwork adapters
= Porks (COM & LPT)
Communications Port (COML)

7 ECP Printer Port (LPT1)

17561 USB-to-R5232/422/485 Converter (COMS)
I+ #88 Processors
1+ @, Sound, videa and game cantrallers

B System devices
1+ Universal Serial Bus controllers

Figure 5.4 USB converter in device manager
5.2 Creating a New Project

) Creating a new project in PACTware™?

Select File > New or click D Create New Project.

L A new, unnamed project appears in the main window. The project initially consists of the
entry HOST PC.

5.3 Integrating the Service Bus Communication DTM

If you wish to establish a connection via the service bus, integrate the service bus
communication DTM into the project as follows.

The service bus communication DTM is contained in the DTM LB/FB. The service bus
communication DTM must be added to the project structure before all other DTMs.

) Adding Communication DTMs

1. Select the entry Host PC in the project view.
2. Select Device Data > Add Device or click on the Add Device icon on the toolbar.

Lt

= =

L A device selection window opens.

200337 2016-03
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COM-RS232-300 P+F KE RS5232 (PW-IDL)  PEPPERL+FUCHS GmbH GLLT-Devices
£ E-Mux Communication HART LIDP CadeWrights GmbiH FOT
WAt HART Communication HART CodeWrights GmbH FOT
[l P2 RS232 FOT p2pP PEPPERL+FUCHS GrmbH FDT
lag PROFIdtm DPYL Profibus DP{V1 Softing AG FDT
& TCI Communication Profibus_DPY1 PACTware Consortium &, TCI
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Figure 5.5 Selecting the communication DTM

3. Selectthe entry Service bus interface LB/FB series.
4. Click on OK.

L9 The service bus communication DTM is added and appears in the project structure.

5. As service bus communication is handled by a COM port on the computer, the service bus
communication DTM must be allocated a COM port.
Right-click on the LB/FB service bus entry in the project structure.

6. Inthe context menu select Parameter > Parameterization > Set COM Port.
Dds DN Be 9 8%s

2 Connect
3 Disconmect

! Load Fram dewvice

ﬁ Store to device

Barameter &

[Measured value

Sieew il Ao

Figure 5.6 Setting the COM port

L The device data window containing the COM port settings opens.
7. Setthe COM port.

200337 2016-03
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Configuring the Com Unit via the Device Type Manager (DTM)

Tag. LBJFE service bus. |

angor (o]

Figure 5.7 Setting the COM port

8. Click on OK
5.4 Integrating the PROFIBUS Communication DTM

If you wish to establish a connection via the PROFIBUS, integrate the PROFIBUS
communication DTM into the project as follows. The following example uses PROFIdtm from
Softing.

) Adding Communication DTMs

Before you can integrate the PROFIBUS communication DTM into the project, the PROFIBUS
communication DTM must be installed on the computer.

1. Select the Host PC entry in the project view.
2. Select Device Data > Add Device or click on the Add Device icon on the toolbar.

Q

L A device selection window opens.

ﬁ

= =4 All Devices AlDeiies
mg Device Device a =
% Driver 5 FisldConnex Diagnostic Server (FDS, FDS Communicatior PEPPERL+FUCHS GrmbH
R4 Gateway "1 HART Commurication H&RT Code\Wrights GmbH
ProfiBus-Driver Profibus DPY1 (P Codelwirights GmbH
sendar | Graup | Type jm
1™ Show al devices: Eap i ] 2]
All Devices —!-t E,
; Device Data Base for Softing DP-Master PROFIboard (1S4, PCI) / PROFI104
:D ecember-1333
“Fevon V5 d
OK [ | Cocel
Figure 5.8 Selecting the communication DTM

3. Highlight the PROFIBUS communication DTM, in this example PROFIdtm DPV1.
4. Click on OK.
L The PROFIBUS communication DTM is added and appears in the project structure.

Numerous adjustments can be made on the PROFIBUS communication DTM. For a precise
description of the adjustment options, refer to the instructions from the relevant manufacturer.

To modify the PROFIBUS settings in PACTware™, proceed as follows.

200337 2016-03
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) Modifying PROFIBUS Settings

1.

5.
6.

Right-click on the PROFIBUS communication DTM in the project structure, in this example
on PROFIdtm DPV1.

. Select Parameterize.

BE ag

Zonnect

Parameterize %

Display channels

Chanrels 3

Print
Additional functions »

E =-.1 Add device

| ="1_ Delete device
|

Properties <0,PROFIdtm =PROFIdtm DPYL

Figure 5.9 Parameterizing PROFIBUS Communication DTM

L9 The device data window containing the bus parameters opens.
Edit the relevant parameters.

. To edit other parameters, right-click again on the PROFIdtm DPV1 entry in the project

structure.
Select Additional functions.

Here you can change DTM station addresses, open the PROFIBUS control panel, or
access the online help.

5.5 Adding Com Units

There are two options available for integrating com units into the PACTware ™ project.

Integrate com units via the Add Device command

Generating com units automatically

) Adding Com Units via the "Add Device" Command

Before you can integrate a com unit into the PACTware™ project, DTM LB/FB must be installed
on the computer and a communication DTM must be integrated into the project structure.

1. Selectthe entry for the previously integrated communication DTM in the project view.
2. SelectDevice Data > Add Device or click on the Add Device icon on the toolbar.

i

——

Lo A window opens displaying a list of available com units.
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Configuring the Com Unit via the Device Type Manager (DTM)
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Figure 5.10 Selecting the Com Unit

3. Select the com unitinstalled in your Remote I/O station.
4. Click on the OK button.

L9 The com unit is added and appears under the communication DTM in the project
structure.

In the right half of the program window, a device data window appears with a prompt asking
you to enter the address of the Remote I/O station.

i Project — 2 % |[ly <0,PROFItm=PROFIdtm DPV1
Device 08 ] . . :
E HOST PC Ez?zz.entera station address for the added child
I$| <0,PROFIdEm =PROFIdEm DPY1 - b= i
Station Address: |
0K | Cancel

Figure 5.11 Entering the station address

5. Enter the station address.
6. Click on the OK button.

L The com unit has now been added to the project and can be parameterized. If the
Remote I/O station contains multiple com units, repeat the steps for each com unit.

) Generating Com Units Automatically

Note!
The com unit can only be generated automatically via a service bus connection.

[—10

Before allowing the com unit to be generated automatically, there must be a physical
connection with the Remote I/O station via the service bus, and the service bus communication
DTM must have been added to the project structure.

1. Right-click on the LB/FB service bus entry in the project structure.
2. Establish a connection to the Remote I/O station. Select Connect from the context menu.

L9 The communication DTM entry appears bold in the project structure as soon as the
connection is established.

3. Right-click on the LB/FB service bus entry in the project structure.

200337 2016-03
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Configuring the Com Unit via the Device Type Manager (DTM)

4. Select Additional functions > Scan Service Bus.

L The Scan Service Bus window appears.
5. Enter the address range that you wish to scan in the Scan Range fields.
6. Click on Start Scan.

L A progress bar indicates the current status of the scanning process. When the scanning
process finishes, all located com units are listed in a table.

= MODBUS Communicator # Scan service bus

The result of the service bus scan will be displayed in the table below. Please mark the
checkboses of the deviees you want to create within the FDT contairer. Click the button to create

Scanningarsatern |1 | w10 | [ Scanstaren |

[ [Type  [TAG

2 B0 e SetPrm Sy0e0 e 15y

5B address
v

Create devices ] [ Firish

Figure 5.12 Service bus scan results
7. Selectone or more com units by activating the relevant check boxes in the SB Address
column.

8. If you would like to change the service bus address of a com unit, double-click on the
relevant line from the list in the table.

L9 The Set Service Bus Address window appears.

= Set service bus address

Service bus address:
Cureat |
New

o (o ]

Figure 5.13 Setting the service bus address

9. Selectthe required service bus address from the New drop-down list and then click on OK.

L9 The service bus address has been changed.

10.Click on Generate Devices in the Scan Service Bus window to start configuring the
generation process.

L All selected com units are created in the project structure. The progress is displayed in
the PACTware™ status line.

200337 2016-03
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Editing Com Unit Device Data

Note!

Remote I/O stations can be configured via the PROFIBUS using version 7.2 or earlier of the
DTM only. Configuration via the service bus is also supported from DTM version 7.3 onwards.

Editing Com Unit Device Data

1. Right-click on the com unit entry in the project structure.
2. Select Parameter > Parameterization > Edit device data.
L9 The Edit device data window opens.

3. Make the following settings on the Structure tab. Note that the settings must correspond
with the actual configuration of the Remote I/O station.
- Select the backplane type in use in the Backplane type field and enter the number of
extensions.
- Highlight the existing power supplies in the Power supplies field.

4. Click on OK.

Tip

Alternatively, you can load the settings from the com unit by establishing a connection with the
com unit and then selecting Load from Device on the toolbar.

Integrating I/O Modules

Only the com unit has been incorporated into the project structure up to now. I/O modules are
to be integrated in this step.

Integrating I/O Modules Automatically by Scanning the Topology

Before allowing I/O modules to be installed automatically, there must be at least one com unitin
the project structure. The Backplane type, Extensions, and Power supplies com unit
parameters must already be configured.

1. Right-click on the entry for the required com unit in the project structure.
2. Establish a connection to the com unit. To do this, choose Connect.

L The connection is established. The com unit entry appears bold in the project structure
as soon as the connection is established.

3. Right-click on the entry for the com unit in the project structure again.
4. Select Additional Functions > Topology Scan.

L9 The Topology Scan window appears. The search begins automatically. The /O
modules that are found are listed in the same sequence as the slots in the backplane.

F3PEPPERL+FUCHS
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LB-8111 = Topology scan
The result of the 170 scan will be displaved in the table below. Please select in the row “selected” the subtype
of the scanned device. After that you can create the topoloy by clicking on the command button ' Create r
devices" within the FDT container.
Create devices
(%) plugged ) configured
Slot | plugged configured | selected | subtype description -
1 000 000! - empty slot
- O=00| Ox00] - emply slot
3 1x08 1x08 1108 LB 1108 Digital Input [B-ch., Exfil]
4 000 0=00] - empty slot
5 6x08 6x08 E108 LB 6108 Digital Output [8 ch., low power, Ex-)
B (0=00] 0x00] - emply slot
7 3x05 3x05 105 LB 3105 HART Analog Input/Transmitter Power Supply (4 ch., Ex(ill
8 (0=00] 0x00] - empty slot
8 4x05 4x05 4105 LB 4105 HART Analog Output (4 ch.. Ex{i])
10 000! 0=00] - empty slot
1 3x02 302 302 LB 3102 HART Analog Input/Transmitter Power Supply (1 ch., Ex(ij]
12 (0=00] 0x00] - emply slot
13 000 000! - empty slot
14 0x00] 000 - empty slot
15 Ow00| 0x00] - emply slot
16 000 0=00] - empty slot
17 000 000 - empty slot
18 Ow00| 0x00] - emply shot
15 000 0x00] - empty slot
20 0x00] 0-00] - empty slot
pal O=00] 0x00] - emply shot
22 000 0=00] - empty slot
23 (w00 000 — empty slot =
Create devices ] | Clase I
Initialization OK!
Figure 5.14 Topology scan window with a list of located I/O modules

5. The Connected column lists the I/O modules as they are actually connected in the
backplane.
The Configured column lists the I1/O modules as they are currently parameterized in the
com unit and project structure.

6. Tointegrate the I/O modules in the software in the same way as they are shown in the
Connected column, choose the Connected option. To integrate the I1/O modules in the
same way as they are shown in the Configured column, choose the Configured option.

7. The Selected column allows the type of module to be specified more precisely or the I/O
module to be deselected (- -). To do so, click the cell in the Selected and make a selection.
The options depending on the type of module in the Connected (or Configured) column,
depend on which of the Connected or Configured options you selected in the Create
devices area. The Variant information column contains more detailed information about
the selected I/0 module.

8. To generate the I/0O modules as they are shown in the Selected column, click on Create
devices.

L3 The I/0O modules will be integrated into the project structure with their standard
parameter sets. A progress bar is displayed in the status line of the Topology Scan window.

) Deleting I/0O Modules

1. Right-click on the entry forthe /O module in the project structure that you wish to delete from
the configuration.

2. Select Remove device.

Click on Yes in the dialog box.

L5 The I/O module is removed from the configuration.
4. Repeat these steps to delete other I/O modules.
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5.8 Converting I/0 Module Type Retroactively

Note!
This feature is available from DTM version 7.5.1 and higher.

10

If the incorrect module type has been installed for an I/0 module, the module type can be
converted retroactively. During conversion, the parameters for the old module type are adopted
for the new module type. You can convert a module type only if there is another module type
with similar functions, e.g., converting LB1108A to LB1008A. The DTM suggests suitable
module types for conversion.

Address | (§ 5 Device bype (DTH)

= o7 LBJFE service bus 1 Q= T Servicebus interface LE/FE
2 ¥ e :
: 119 # <= Fls LB 5109 LE-DPY1 UNICOM )

E; Conneck
S8 Disconmect

ek device state

M Load From device
Store fo device

Parameter 3
Measured value

Sirulation

Diagniosis

Prink 3

Additional Functions 3 | Compare offling

Add device Campare anlife

Delete device Set value

Properties <3,LB-11083[Slok 03] LE 1108 Digital Input (8-ch., Ex(if) | Type conversion: 1108 == 1003

Wike device data to fil

Figure 5.15 Convert module type

) Converting /O Module Type Retroactively

1. Right-click on the /O module in the project structure that you want to convert.

2. Select Additional functions > Type Conversion X ==> Y (X = current module type,
Y = possible new module type).

L The module type is converted. The parameters of the old module type are retained.
5.9 Configuring HART Communication

The following I/O modules are suitable for communication with intelligent field devices using
the HART protocol.

= 3x02, 3x03, 3x05, 3x06
= 4x02, 4x05, 4x06
= 7x04

Note!

Note the connection layout of the I/O modules. The connection layout differs depending on
whether you are using a 2-wire transmitter, 3-wire transmitter or 4-wire transmitter (externally
powered) with the 1/O module.

10

Make sure that the output current during HART communication is between 4 mA ... 20 mA.
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Data transfer is based on the transmission of frequency packages according to the Bell
standard (1200 Hz = 1,2200 Hz = 0). The frequency packages are modulated onto the 4 mA ...
20 mA signals by the I/O modules in frequency shift keying mode. Two types of communication
are possible.

Communication with a handheld connected to the /0O module terminals for hazardous
location. The required 250 Q2 communication resistance is built into all analog /0
modules.

Transmitters that do not use the standard HART protocol may need to be reset after they
have finished operating. This problem can be identified when the measurement circuit
freezes.

Communication via the PROFIBUS with the com unit using the acyclic DP-V1 services
and with the I/O modules without auxiliary equipment. Use a suitable communication
program to access the functions of the HART field devices via the PROFIBUS. Field
device manufacturers provide separate DTMs for their field devices so that all the
functions of the field devices are accessible via the PROFIBUS using the HART protocol.
In addition, PROFIBUS class 2 masters can be used if the process control system does
not provide HART functionality.

The DTM LB/FB contains a HART communication component that, together with a HART DTM

(e.g., Generic HART DTM from the PACTware '™ standard setup), allows access to the
connected HART devices.

Configuring HART Communication

Before setting up HART communication, the project file must be open and include a com unit
and one or more I/O modules with HART support.

1. Right-click on an I/O module with HART support in the project structure.
2. Select Add Device.

Lo The Device for window opens displaying a list of available DTMs. Device manufacturers
usually offer DTMs that are compatible with the relevant device. If you do not have any
device-specific DTMs, you can set up the devices using a generic HART DTM.

- Device for P"@
_Aﬂ_liavices
Device “ | Protocol ‘Wendor
Generic HARTDTM 1 i HART 1¢S5 GmbH
ﬂ! KFDZ-HMM-16 (FOT) " HART - HMMS PEPPERL+FUICHS GmbH
ﬂ! Mux 2700F (FDT) HART - HMMS PEPPERL+FUCHS GmbH
ﬂ! Mux 27005 (FOT) HART - HMMS PEPFERL+FUCHS GmbH
E ‘WHA-ADP HART - HART PEPPERL+FLICHS GmbH
WHA-GW HART; HART UDP - HART  Peppetl+Fuchs GmbH
WHA-UT HART PEPPERL+FUCHS GmbH
< r
HART-Gerat
L
0K ] [ Cancel
Figure 5.16 Device for window

3. Selectthe required HART DTM in the Device for window and then click on OK.

L If you are using a multichannel I/O module, the Channel Selection window opens.
If you are using a single-channel I/O module, you do not need to select a channel.
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M T igned to
|—_—
2 Ch2
= Ch3
4 Ché
K Caresl |
Figure 5.17 Channel Selection window

4. Select the required I/O module channel from the list and then click on OK.

L9 The HART DTM is added to the project structure under the corresponding I/O module.

=g <0,PROFIdtm =PROFIdtm DPV1
Ens =1,LEfFE-RIO Station:>LB 8109 LB-DPY1 UNICOM Interface
----- § ISkt 13]LB 5101 RTD Converter (1 ch., Ex(i})
o f] <11,LB-11033[Slot 11] LB 1003 Frequency/Caunter
-2 {r <3,LB-3102/3=[Slt 03] LB 3102 HART Analog Input|Transmitter

..... §| <4,LB-1102[Slot 04] LB 1002 Digital Input (3-ch.)
[l <5,LB-11082(Slot 05] LB 100& Digital Input (8-ch.)

Figure 5.18 HART DTM in the PACTware ™ project view

5. Right-click on the HART DTM.

6. To activate the different HART device functions, establish a connection with the field device
and select the required function, e.g., Measured value > Measured Values Display.

oo 25 s |
B HOSTPC =
= [}« LB-8108 13 /A=
..... § Le-z11z 3 / <=
..... il e-1102 4 # A j::
...... ! LB-1003 g fq;.
..... [l Le-s101 & 2 A
..... fl Le-1001 s _/ <=
..... l LE-5101 ] # L=
----- [l L6111 3 #
..... § Le-s101 11 # =
= [ LB-3102 12 =t=
aﬁ Connect
.&, Disconneck
& Load from device
:ﬂ Store to device.
Parameter
Simulation

Figure 5.19 Opening the Measured Values Display

Depending on the functionality of the HART DTM, the HART device can be edited online and
offline. You can display and modify parameters, read diagnostic information, and set
simulations. If you have selected a generic HART DTM, only standard functions are available.
Additional device-specific functions can only be accessed using a device-specific DTM from
the device manufacturer.
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J Generic HART DTM # Measured Yalues Display DIEIEJ

Generic HART DTM 0.0 L&F 8
6] Bl 1007773 [Dhm) g g
O ®sE 2 &-

i

100,7773 Ohm ee 0 100 200 300 400 500 €00 700 8O0 100

Eurent EEEmEa e e o L  RARmAREL

12,06218 | mé s 0 5 10 15 20

s

0 | Ok, ee [ 100 200 300 400 500 600 70O 8OO 100

1

0 £ 0 10 20 300 400 SO0 OO FOO 8O0 100

q\,r Il g A S S i sl L i i s i

0 juknown 8 0 100 0 300 400 500 GO0 VOO BOD 100
Figure 5.20 Measured Values Display Generic HART DTM
Note!

Com units from firmware version 6 and higher

Com units from firmware version 6 and higher are equipped with HART cross-talk suppression.
The cross-talk suppression makes sure that HART channels are signaled as faulty only if the
fault is pending for more than 500 ms. The channel data is frozen until the HART signal faults
are rectified. The channel becomes active again as soon as the HART fault is rectified.

In addition, the com unit resets I/O modules that have experienced a HART communication
fault.

Practical Experiences
The following restrictions were found during tests in relation to HART communication.

HART communication with measuring transmitters is possible in the operating range 4
mA ... 20 mA. Some measuring transmitters go overrange (22 mA) or underrange (< 4
mA) when there is no input signal, e.g., in the event of a lead breakage. In this situation,
HART communication with this measuring transmitter is often not possible.

There are measuring transmitters that work with device-specific HART commands. When
device-specific, non-HART compliant commands are executed, the error counter in the
I/0 module may reach saturation depending on the I/O module firmware and hardware. In
this case, perform a reset of the /O module.

In rare cases, field devices without HART support such as plunger coil positioners may
generate HART-like signals in 20 mA loops. These signals can be produced by random
vibrations at the installation location of the field device. The I/O module's error counter can
therefore overflow and the I/O module cuts communication with the com unit. In this case,
perform a reset of the 1/O0 module.

You can avoid this problem by using an I/O module without HART support or by
deactivating the HART function on the affected channel.
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5.10 Displaying and Editing Parameters
5.10.1 Activating and Deactivating the Configuration Mode

In order for the Remote 1/O station to be configured via the DTM, the configuration mode must
be activated.

) Activating and Deactivating the Configuration Mode
1. Right-click on the com unit in the project structure.
2. Select Connect to establish a connection to the com unit.

L A connection to the com unit is established. The entry appears in bold in the project
structure once the connection is established.

3. To activate configuration mode, in the com unit context menu select Additional functions >
Activate configuration mode link.

Address O|%§ Device type (DTM)

= _;;" LB/FB service bus 1 =l= T'{ Servicebus interface LI ]

F- 4 - R
= LB
= Conneck
| Conneck
5 Disconneck

Gek device state
Load from device
Store o device

Parameter »

Measured value 3

airmulation

Diagnosis

Display channels

Channels 3

[rewice State Manager

Up-{Dawnload-Manager

Print 3

Additional Functions L4 Compare offlineg

Add device Campare onfing

Delete device Set value

Scan list

Properties <119,L6-8106>LE §106 LE-EasyCom Communication Interface

| Activate configuration mode link
Topology scan
WWirite device data ko file

L The DTM automatically checks whether the configuration mode requirements are
fulfilled. If the requirements are not fulfilled, for example because the com unit is in the
DataExchange state, then configuration mode is automatically deactivated again.

Figure 5.21 Activate configuration mode

4. To deactivate configuration mode, in the com unit context menu select Additional
functions > Deactivate configuration mode.

L Configuration mode is deactivated.
If the connection to the com unit is interrupted, the configuration mode is automatically
deactivated.
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5.10.2

5.10.3

(e

A 4

[ PEPPERL+FUCHS

Loading and Displaying Parameters

Loading Parameters

1. Right-click on the com unit in the project structure.
2. Choose Connect.

L5 A connection to the com unit is established. The entry appears in bold in the project
structure once the connection is established.

3. Right-click on the com unit entry in the project structure.
4. Select Read Data from Device.
Lo A dialog box appears.

5. Click on No to load the com unit parameters only. Click on Yes to load both the com unit
parameters and the parameters of all I/O modules.

L If you select Yes, another dialog box appears. Click on Yes to confirm this box. The data
is then loaded. If the /O modules in the project structure do not correspond with the actual
slot configuration, a warning appears.

Displaying Parameters

1. Right-click on the entry for a com unit or an I/O module in the project structure.
2. Choose Connect.

L3 The connection is established. The entry appears in bold in the project structure once
the connection is established.

3. Right-click on the entry for the connected device in the project structure.
4. Select Parameter > Parameterization > Edit device data.

L5 The device data window for the selected component is opened. It displays the available
parameters.

Note!

The device data windows contain parameters that are not adjustable via the PROFIBUS class 1
master. These parameters are set to default automatically by the master.

Changing Com Unit Parameters

The Edit device data window for the com unit contains the tabs Structure, PROFIBUS I,
PROFIBUS Il and Info.

Note!

The parameters in the PROFIBUS | and PROFIBUS Il tabs have no effect on the maintenance
and commissioning, i.e., if no PROFIBUS communication exists. Once PROFIBUS
communication via the PROFIBUS class 1 master is active again, these parameters are
overwritten with the values of the PROFIBUS class 1 master. Parameter values that are not or
only partially set by the PROFIBUS class 1 master are overwritten with default values. For this
reason, these parameters are not dealt with in the following.

Exception: If the PROFIBUS class 1 master does not support address configuration, the
PROFIBUS addresses can be set as a preparatory measure in the PROFIBUS I tab.
Opening Device Data Window of the Com Unit

1. Right-click on the com unit entry in the project structure.
2. Select Parameter > Parameterization > Edit device data.

L The Edit device data window opens.
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"Structure" Tab

|7+ 18-8106 Edit device data

Station description:
P+F
LE-B108 || :
Device description: E_ F F
|LB/FE EasyCom Communication Interface | | [P
_ i LB/FB - RIO
Stucture | Pofbus] | Profibusll | Infa ]
~Backplane: - y
Backplane lype: Estenzians:
| LB 9022/24: Redundancy backplane system with 22/24 zlotz El
S — | -
Tag Combnit prim.: 5B address prim.:
| Buzkoppler | | 1139 I
- Fedundarcy on -
Tag Combnit sec; o addrezze sec;
| Buskoppler | | 247 |
- Power supplies:
Type of power supply: | LE 3006 & 24 DC g. izal. [1]
PS redundancy:; ar
Ff.lze'.-'\.'e{-_él.q:lpl.ie;: F5-1 [hase] P54 [estansion]
P52 |base] F50 [extenaon]
P53 [bage] PR [utersion]

|DD | |i|E LB/FB - RIO

[ ok J[ Concel J[ Sawe __Help

Figure 5.22 Structure tab
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Field

Explanation

Station description

This field is prepopulated. You can overwrite this description with a
new station description if you wish (max. 32 characters).

Device description

Contains a description of the com unit and cannot be edited.

Backplane type

Select the backplane type used in the remote I/O station. This setting
determines which power supply types are available, as well as the
number of possible extensions. The "redundant system with 22/24
module slots (LB 9022/24)" type is selected in the example.

Extensions

Specify here whether an extension to the base backplane is
available.

0: no extension available

1: extension available

The selection of available extensions depends on the backplane
system and may vary from 0 ... 5 extensions.

Example: You are using the base backplane LB9022 with 22 slots. If
you select 1, a remote I/O station with 46 slots is configured (base
backplane with 22 slots + extension backplane LB 9024 with 24
slots).

Primary com unit tag

Contains the description for the primary com unit. Enter up to 32
characters.

SB address pri.

Enter the service bus address of the primary com unit.

Enabling redundancy

The check box can only be edited offline without any active
connection to the Remote I/O station.

If Redundancy on is enabled, additional entry options for the
secondary com unit tag and the service bus address appear on the
Structure tab.

The status of this check box affects the adjustment options for the
connected power supplies displayed in the Power supplies area
(redundancy = com unit and power supply redundancy).

Secondary com unit
tag

Contains the description for the secondary com unit (redundant com
unit). Enter up to 32 characters. This field only appears when
Redundancy on is activated.

SB address sec.

Contains the service bus address of the secondary com unit. This
address is allocated automatically based on the address of the
primary com unit and cannot be edited. This field only appears when
Redundancy on is activated.

Type of power supply

Select the power supply. The options depend on the item selected in
the Backplane type drop-down list.

Power supply
redundancy

If the overall Remote /O station is supplied via redundant power
supplies, the PS redundancy auxiliary function can be enabled in
DTMs version 7.5.1 and higher.

If PS redundancy is enabled, the remaining power available will be
calculated such that the station is still adequately supplied in the
event of a power supply failure. If Redundancy on is enabled, power
supply redundancy is set automatically.

Connected power
supplies

Activate the check boxes to specify which connected power supplies
you wish to monitor. The number of check boxes depends on the
settings in the Type of power supply, Backplane type, and
Extensions drop-down lists. In redundant systems, power supply
monitoring is automatically activated for all existing power supply
slots and cannot be deactivated (power supply redundancy).

Note!

Information on Redundancy

Further information about redundancy (basics, redundancy types, power supply redundancy)
can be found in the hardware manual for LB or FB Remote I/O systems.

[ PEPPERL+FUCHS
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"PROFIBUS I" Tab

| ¥+ LB-8106 Edit device data |

Station description:
P+F
LB-B105 || :
Device description: I.:.;“, - F
'LB/FE EasyCom Communication Interface | | r
— — . LB/FB - RIO
Shructure T Profibus | T Profibus || T Info ]
~Bus addreszes:
prim. ComlJ _nit_"[51_...:1 2E]: 1—| sen, Combnit (1.1 26 | 1
- Functions;
Bus tmeout ot supts: _ 2000{ms []Supress “clear
- Redundancy made:  Cyolic data
) Application redundanty 1 Transmit modile state-sea
(&) L= redupndancy [ Trarzmit commandstatis aes

L] B esB-RID
[_ok  J[ cCocel J[ Sae |

Figure 5.23 PROFIBUS | tab
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Field

Explanation

Primary com unit (bus address)

If the master does not support PROFIBUS address
planning, you can enter the bus addresses of the
primary com unit here. This field can be edited only
when you enable the Selection option for fieldbus
address check box in the Edit application mode
window.

To call up the Set application mode window, right-
click on the com unit in the project structure and select
Other features > Set application mode.

Secondary com unit (bus address)

Configure the bus address of the secondary com unit.
This field can be viewed only if you have enabled the
Redundancy on check box in the Structure tab. This
field can be edited only when you enable the Selection
option for fieldbus address check box in the Edit
application mode window.

To call up the Set application mode window, right-
click on the com unit in the project structure and select
Other features > Set application mode.

If Line redundancy is enabled in the Redundancy
mode area, the address of the secondary com unit is
identical to that of the primary com unit.

[ PEPPERL+FUCHS
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"PROFIBUS II" Tab

|7+ 1B-8106 Edit device data |

Station description:
P+F
LB-8106 | | :
Device description: E- r F _-
|LB /FB EasyCom Communication Interface | L I |
_ _ : LB/ FB - RIO
‘Structure T Frofibusz | T T Infa ]

-Parameter of report; - - Est functions:

Dalay between diagnoses i 1I:|_I:|-| i Dftzet module disgnosis: ﬂ

Diagnasis an enror orily add. miodulz: disgnesis I

~Diagnostic selection:

ElBit 1 reserved
1Bt 2 rezerved
£ Bit 3 reserved
[ Bit 4 reserved
[ Eit & regerved
[ B 6 rezerved
[ Bt 7 reserved

T I 1 1 & =-rved

] Bit 3 rezerved

1Bt 10 1esaryved
1 Bt 17 regerved
[ Bit 12 1eserveed
[ Bit 13 reserved
[ Bt 14 remerved

P iR ras
[ Bt 15 1ezerved

[ Bit 16 rezerved
] Bt 17 rezerved
E1Eit 18 rezerved
1 Bt 13 regerved
[ Bit 20 rezemved
[ Bit 21 reserved
[ Bt 22 rezerved
[ Bt 23 rezerved

[ Bit 24 rezerved
] Bit 25 rezerved
1 Bit 26 tesersed
[ Bit 27 regerved
[ Bit 28 resemed
[ Bit 23 rezerved
[ Bt 30 rezerved
3 Bit 3 regerved

o Imba: -

PE-D: |

DR u:u:unfi'guraticunﬂtri'ng:

00,0000 11 00 31 0053 00 CO 43 40 0050

1711 hes

L] [H ere-mo

T |
Figure 5.24 PROFIBUS Il tab
Field Explanation

DP configuration string | Sets out the current DP configuration. The entry in this field is
based on the arrangement of I/O modules on the backplane. The
information is updated automatically when an I/O module is added
or removed and cannot be edited.

For more information on the DP configuration string, see chapter

4.6.

PBID Shows the PROFIBUS identification number. The PROFIBUS ID is
defined automatically as soon as the com unit is added and it
cannot be edited.
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“Info" Tab

¥ - LB-8106 Edit device data |
Skation description:
LE-3106
Device descnphon:
LB;’FE! Ea:s_l,.IEcum Eu:ummun_iu:atiu;un In}grface
Shucture T Profibuz | T Profibuz [l T Infu ‘1
Yerziohs of prim. Comlnit; Yerzsionz of 2ec. Coml nit;
Config; P [inkernal]: Fuf [externall: Config; P [internal]: Pt [euternal]:
7.E1 7.E1
Hi-irdes: Revision: Hiw-index: Revizsion:
Load:
Ease-/Ped urit: E =tersion unit;
e SR ede 9 B4V 12V
M3k, pOWEr: 5 JaE Watt MMas. POister: 4 3B ‘watt
ingt. power; 3.3 10,04 Mwfatt izt power: 1] 00 MWiatt
Mote:
" FH sB-RID
k. H Cancel ] [ Save
Figure 5.25 Info tab

The Info tab contains information on com units and power supplies.

Field

Explanation

Primary com unit versions

This area contains the following non-editable fields that
contain information on the primary com unit.

Config: DTM version

FW (Internal): firmware version PIC (cannot be changed)
FW (External): firmware version (can be changed by service)
HW Index: com unit hardware version (currently not
supported)

Revision counter: revision status of the parameters

Secondary com unit versions

This area behaves in the same way as the primary com unit
versions area. This area can be viewed only if you have
enabled the Redundancy on check box in the Structure tab.

[ PEPPERL+FUCHS
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Field Explanation

Load This area includes non-editable fields that contain information
about the load.

Power rating values appear in the fields after the slots on the
backplane are populated with /O modules. During
configuration, the Device Type Manager (DTM) identifies any
potential overload situations and flags this to the user. The
user is then prevented from adding another I/O module to the
backplane in the case of overload.

Note Enter any text. The text is saved in the database and not in the
com unit.

5.10.4 Changing I/O Module Parameters
) Opening the "Edit Device Data" Window

1. Right-click on the /O module in the project structure.
2. Select Parameter > Parameterization > Edit device data.
L The Edit device data window opens.
The Edit device data window for the /O module is divided into several tabs.

The General tab contains parameters that affect the whole I/O module, as well as information
on the I/O module and available channels. The structure of the General tab is the same for all
I/O modules.

General T Chanrel 1 T Channel 2 T Chantel 3 1

Moduls typs: 2101 Description: LE 2101 Dugital Dutput{2% /315 Ohm) + 2 Input [Ex{i]) [22 %
Module tag: | LB-2101

Slot: i3 Modul active

Chatitel information:

Channel tag LFD . Function Operating mode
Ch1:i  Kanal 2% DouT Marmal
Ch2:  [Kanal 200 DIM Marmal
Ch3  Kanal Z<0 DI Marmal

Mote:
B wese-RI0
] ) T —r—
Figure 5.26 General tab
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Field Explanation

Module type This field displays the four-digit type designation for the I/O module.
This field can not be edited.

Description This field displays the description of the I/O module. This field can not
be edited.

Module tag Enter any name for the /0 module. The maximum length is 32
characters.

Slot This field indicates the slot number of the I/O module. The slot number

cannot be edited.

If you wish to position the I/0 module in another slot, delete it from the
project structure, and reinsert it in another slot. Note that the layout in
the tree structure must match the layout on the backplane.

Module active

Enable or disable this check box to activate or deactivate the 1/0
module.

If you deactivate the I/O module, the module is present in the
synchronous data traffic, but does not generate measured values or
diagnostic data.

This option is useful for process control systems that do not allow
extensions during ongoing operation. In this case, any /O module
can be preconfigured, even if it has not yet been plugged into the
backplane. This ensures that the /O module is already included in
the DP configuration string. The I/O module can be upgraded in the
relevant slot on the backplane at a later point in time and can be
activated using the Module Active option without the need for a
PROFIBUS restart.

If you activate the I1/O module, it operates normally and generates
measured values and diagnostic data.

Channel tag

The names of the I/O module channels can be found here.

You can enter the names on the Channel X tab in the Channel Tag
field of the relevant I/O module. The Channel Tag fields cannot be
edited on the General tab.

LFD

The check box is present only when the /0O module has line fault
detection. Here you can see whether line fault detection is activated for
each channel.

You can activate/deactivate line fault detection on the Channel X tab for
the relevant I/O module. The Line Fault Detection check boxes cannot
be edited on the General tab.

Inv.

This check box appears with digital /O modules only. The check box
indicates whether signal negation is active on each channel.

You can activate or deactivate signal negation on the Channel X tab of
the relevant /O module. The Signal Negation check boxes cannot be
edited on the General tab.

Channel type

This field indicates the channel type for each channel. It cannot be
edited.

DIN = DI = digital input

DOUT = DO = digital output

AIN = Al = analog input

AOUT = AO = analog output

Operating mode

This field indicates the operating mode for each channel.

You can set the operating mode on the Channel X tab for the relevant
I/0 module. The Operating Mode fields cannot be edited on the
General tab.

Note

You can enter a comment here. The maximum text length is 256
characters. The comment is saved in the database only and not in the
I/0 module. The comment applies to the entire /O module and also
appears on the other tabs in the window.
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There are also one or more Channel X tabs where X stands for the channel number, e.g.,

Channel 1, Channel 2, or Channel 3. Set channel-specific parameters on the Channel X tab.

Editing "Channel X" of Digital I/O Modules

Representative of all

digital /O modules, the individual channel parameters are explained using

the example of the digital input LB1*08 and FB1*08. Some I/O modules support only parts of
the illustrated channel parameter. If a parameter or a parameter value is not supported, then
this parameter is either not visible or cannot be edited.

General Channel 1T Chanrel 2 T Channel 3 T Chanrel 4 T Channel & T Chanrel B T Chatriel 7 T Chanrel 8 ]

Substitute value:
Drata: 0

]

Channel tag: Kanal 157 Ch 1
Froperties: Function modes: Signal handling:
Function: DI Operating mode: | Marmal | Signal neagation: O on
Channel type: | NAMUR | v Error mode: Currert valug |» Line fault detectior: Gl
Extended parameters:
ON-delay: 1] ill ms OFF-delay: 0 j ms

Sirmulation value:
) D Datz &) 0 Status: (&) Data OK

ORET | B () Datairvalid

Special channel parameters;

Mate;
' LB/FB - RID
I 0k | |_ Cancel | I Save Help
Figure 5.27 Channel 1 tab
Field Explanation
Channel tag Enter a description for the channel. You can enter up to 32 characters.

Channel active

The check box shows whether or not the channel is active. This check
box is dependent on the Module active check box inthe General tab and
cannot be edited here.

Channel type

This field indicates the channel type for each channel. It cannot be edited.
DIN = DI = digital input

DOUT = DO = digital output

AIN = Al = analog input

AOUT = AO = analog output

Channel type

Depending on the I/O module, this field shows the signal type, e.g.,
counter, current, resistance, NAMUR, or 24 V.

Operating mode

Choose between Normal and Simulation.

In normal operation, the current input signal is transferred to the process
control system.

An input signal is simulated in simulation mode. You can adjust the
simulated input signal in the Simulation value area.
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Field

Explanation

Error mode

Define the behavior of the I/O module in the event of an error. Substitute
values transferred in the event of an error have the invalid data status in
DTM version 7 or higher.

Current value: The signal is transferred unchanged from the field in spite
of the error.

Substitute value: A substitute value is transferred. You can set the
substitute value in the Substitute Value area.

Last valid value: The last value that was valid before the fault occurred is
transferred.

Signal negation

To invert the signal, activate Signal negation. When signal negation is
active, a logical 1 may become 0.

Line fault Enable line fault detection to monitor the connection at the field end. If an
detection error occurs (e.g., lead breakage or short circuit), the error is reported via
the status area for the process value and the substitute value strategy
configured under Error mode is initiated.
ON delay You can use the ON delay to filter out short pulses. Enter a value in ms to
shorten a S|gnal change from 0 to 1.
I I
I I I I
—> i
i i
OFF delay You can use the OFF delay to extend short pulses. Enter a value in ms to

extend a signal change from 1 to 0.

il il

Substitute value

Define a substitute value for when there is a fault. Choose either 0 or 1 as
the substitute value. The substitute value is always transferred with the
Invalid data status.

Simulation value

Define the simulation value and the status of this value. The simulation
value is transferred if you activate "Simulation" mode. Choose either 0 or
1 asthe simulation value. Choose between the Data OK and Invalid data
status.

Special channel
parameters

Note

You can enter acomment here. The maximum text length is 256
characters. The commentis saved in the database only and not in the I/O
module. The comment applies to the entire I/O module and also appears
on the other tabs in the window.
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Editing "Channel X" of Analog I/0 Modules LB/FB3* and LB/FB4*

Representative for analog modules whose channels can be operated as 0/4 mA ... 20 mA input
or output, the channel parameters are explained here using the example of the HART
transmitter power supply/input isolator LB3*05 and FB3*05. Some I/O modules only support
parts of the illustrated channel parameter. If a parameter or a parameter value is not supported,
then this parameter is either not visible or cannot be edited.

General Channel 1T Channel 2 T Chanrel 3 T Channel 4 ]
Channel tag. | K.anal 3005
Channel properties: Function modes; Signal handling:
Funictiar: & Operating mode: | Marmal w Fire il deteetinn:
Channel type: | Current Ermar rode: [ Cumrent value = On
t eazuring 5 caling:
phys, value: Scaling:
Lower limit: 0000w e |a e Faints &larm points:
4000 ma <z==h (10000 %] Pairks Short:
o 5 21.00] mé
0000 M {===3 150000 s Points
. : Broken wire;
High limit; 24000 ma {===> 60000 s Paintz 100
Special adjustments: Mote:
HART aptions: HART on internal scan on
LB/FB - RID
[ 0k, J [ Cancel J [ Save ] Help
Figure 5.28 Channel 1 tab
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Field

Explanation

Channel tag

Enter a description for the channel. You can enter up to 32
characters.

Channel active

The check box shows whether or not the channel is active. This
check box is dependent on the Module active check box in the
General tab and cannot be edited here.

Channel type

This field indicates the channel type for each channel. It cannot be
edited.

DIN = DI = digital input

DOUT = DO = digital output

AIN = Al = analog input

AOUT = AO = analog output

Channel type

Depending on the I/O module, this field shows the signal type, e.g.,
counter, current, resistance, NAMUR, or 24 V.

Operating mode

Choose between Normal and Simulation.
LB/FB3*
In normal operation, the current input signal is transferred to the
process control system.
An input signal is simulated in simulation mode. You can adjust
the simulated signal using the Extended button.

LB/FB4*

In normal operation, the current bus signal is processed and
output by the I/O module.

A bus signal is simulated in simulation mode. The simulated bus
signal is processed and output. You can adjust the simulated bus
signal using the Extended button.

Error mode

Define the behavior of the I/O module in the event of an error.
LB/FB3*
Substitute values transferred in the event of an error have invalid
data status in DTM version 7 or higher.
Current value: The signal is transferred unchanged from the
field in spite of the error. The signal may also be a simulated
signal.
Substitute value: A substitute value is transferred. You can
adjust the substitute value using the Extended button.
Last valid value: The last value that was valid before the fault
occurred is transferred.

LB/FB4*

Once the watchdog time has detected a bus fault or when the
com unit receives values with the data invalid status, the outputs
adopt substitute values in accordance with the substitute value
strategy. The substitute value strategy is not activated by line
faults in the output circuit.

Current value: The signal from the process control system is
transferred unchanged in spite of the error. The signal may also
be a simulated signal.

Substitute value: A substitute value is transferred. You can
adjust the substitute value using the Extended button.

Last valid value: The last value that was valid before the fault
occurred is transferred.

Extended

This button takes you to a window with more channel settings. Here
you can adjust the simulation value for the operating mode and the
substitute value for the error mode.
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Field

Explanation

Line fault detection

Activate line fault detection to monitor the connection at the field
end.

LB/FB3*

If an error occurs (e.g., lead breakage or short circuit), the error
is reported via the status area for the process value and the
substitute value strategy configured under Error mode is
initiated.

LB/FB4*

If an error occurs (e.g., lead breakage or short circuit), the error
is reported via the status area for the process value.

Short circuit

Enter the threshold value for short circuit detection, e.g., 21 mA.
When the current strength exceeds this value, the line fault detection
function reports a short circuit.

Lead breakage

Enter the threshold value for the lead breakage detection, e.g., 1
mA. When the current strength falls below this value, the line fault
detection signals a lead breakage.

Measuring
range/scaling

Define the scaling for the measured values. The values are
calculated in the Phys. size column using the values in the Scaling
column.

You can define the scaling yourself.

Lower limit: indicates the smallest value to be transferred, e.g., 0
points or 0 mA

Start of range: indicates the value equal to 0 %, e.g., 10,000 points
and 4 mA

End of range: indicates the value equal to 100 %, e.g., 50,000
points or 20 mA

Upper limit: indicates the largest value to be transferred, e.g.,
60,000 points at 24 mA

HART on

This check box is available for /O modules with HART support only.
This check box can be edited only when the firmware-dependent
Individual HART channel deactivation function is enabled.
Activate or deactivate HART communication to the channel.
Deactivate HART communication if no HART-compatible device is
connected. This saves time available for communication with other
HART devices.

Internal scan on

This check box is available for /O modules with HART support only.
This check box can be edited only when the firmware-dependent
Deactivate automatic scanning of HART ID, tag and variables
function is enabled.

This check box only appears when HART communication is
activated. Activate or deactivate the automatic scanning of IDs, tags,
and variables for HART communication. All active HART channels
are scanned automatically by default, such that HART data is
retrieved and saved for quicker external access.

Note

You can enter a comment here. The maximum text length is 256
characters. The comment is saved in the database only and not in
the 1/0 module. The comment applies to the entire /O module and
also appears on the other tabs in the window.
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B Extended parameter
Analog filker; EI Efsec
Simnulation walue:
Analog walue in % I_:I,I:IEI Counter: | ]
Status:
[] Irwalid data
Substituted value:
Analog value in & EIEIEI
Statuz
Q. ] [ Caricel
Figure 5.29 Extended Parameters window
Field Explanation
Analog filter The analog filter for damping the signal can be activated if the input

signals fluctuate.

Enter a value in % per second for defining the rate of change of the
input value. The measurementrange is used as the reference
value. Enter the value 0 here to deactivate the filter.

Analog value as %
(simulation value)

The simulation value is transferred if you have selected the
Simulation operating mode. Enter a simulation value in % relating
to the measurement range (-25% ... 125%).

Data invalid
(simulation value)

Define the status of the simulation value.
LB/FB3*
If you activate the check box, the simulation value is transferred
with the status data invalid.

LB/FB4*
If you activate the check box, the simulation value is transferred
with the status data invalid and the substitute value strategy is
initiated.

Analog value as %
(substitute value)

The substitute value is transferred when an error occurs and you
have selected the Substitute value error mode. Enter a substitute
value in % relating to the measurement range (-25% ... 125%).

Data invalid
(substitute value)

This field can not be edited. The substitute value is always
transferred with the Invalid data status.
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Editing "Channel X" of Analog I/0 Modules LB/FB5*

Representative for analog modules whose channels can be used for measuring temperature,

voltage or resistance,

the channel parameters are explained using the example of the

thermocouple converter LB5*02 or FB5202. Some I/O modules only support parts of the
illustrated channel parameter. If a parameter or a parameter value is not supported, then this
parameter is either not visible or cannot be edited.

General Channel 1 ]
Channel tag. | Kanal <02
Channel properties: Function modes; Signal handling:
Function: Al Operatingmode:  Normal b e e e
Channel type: Yoltage Ermar rode: [ Cumrent value = On
' LFD-delay:
t eazuring 5 caling: 10| Cyoles
. Scaling:
P akie: S A Scanrate int. CIC;
Lower firnit: ZRoon G f=== |a e Paints o ]
Begin of range: oooo| CC {===3 :mDDD V Pointz
End of range: 100000 C g===p EDDDD ™ Poirts
High firrit 125000 ‘T ey 60000 [+  Paints
Special adjustrments: Mote:
teasuring method: internal CIC .V_'I Temperature in
Line resistance 0,00, Ohm @ O°F
Sensar: :U vl Line fier (%) B0 Hz
(0 BOH:z
LB/FB - RID
[ QK J [ Cancel J [ Save ] Help
Figure 5.30 Channel 1 tab
Field Explanation
Channel tag Enter a description for the channel. You can enter up to 32 characters.

Channel active

The check box shows whether or not the channel is active. This check
box is dependent on the Module active check box in the General tab
and cannot be edited here.

Channel type

This field indicates the channel type for each channel. It cannot be
edited.

DIN = DI = digital input

DOUT = DO = digital output

AIN = Al = analog input

AOQOUT = AO = analog output

Channel type

Depending on the I/O module, this field shows the signal type, e.g.,
counter, current, resistance, NAMUR, or 24 V.

Operating mode

Choose between Normal and Simulation.

In normal operation, the current input signal is transferred to the
process control system.

An input signal is simulated in simulation mode. You can adjust the
simulated signal using the Extended button.
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Field

Explanation

Error mode

Define the behavior of the I/O module in the event of an error.
Substitute values transferred in the event of an error have the status
Invalid data in DTM version 7 or higher.

Current value: The signal is transferred unchanged from the field in
spite of the error.

Substitute value: A substitute value is transferred. You can adjust the
substitute value using the Extended button.

Last valid value: The last value that was valid before the fault
occurred is transferred.

Extended

This button takes you to a window with more channel settings. Here
you can adjust the simulation value for the operating mode and the
substitute value for the error mode.

Line fault detection

Enable line fault detection to monitor the connection at the field end. If
an error occurs (e.g., lead breakage or short circuit), the error is
reported via the status area for the process value and the substitute
value strategy configured under Error mode is initiated.

LFD delay

This field only appears when Line fault detection is enabled.
Specify the number of measuring cycles during which a measured
value must be free of errors before the value is signaled as good. This
function can be used for suppressing loose contacts, for example.

Scan rate internal
CJC

This field is only visible if you have selected an external cold junction
from the measuring methods in the drop-down list. Specify how
often the cold junction temperature should be measured in relation to
the actual measurement. If you specify the ratio 1:20, for example, the
cold junction temperature is measured after every twentieth
thermocouple measurement.

The setting is effective for the duration of the measuring cycle. The
more frequently the cold junction temperature is measured, the longer
a measuring cycle lasts.

Measuring
range/scaling

Define the scaling for the measured values. The values are calculated
in the Phys. size column using the values in the Scaling column.
You can define the scaling yourself.

The Lower limit indicates the smallest transferable value (e.g., 0
points or underrange).

The Start of range indicates the value equivalent to 0% (e.g., 10,000
points or start of measuring range).

The End of range indicates the value equivalent to 100% (e.g.,
50,000 points or end of measuring range).

The Upper limit indicates the largest transferable value (e.g., 60,000
points or overrange).

Measuring method

Choose between internal and external cold junction for voltage
inputs (e.g., thermocouple).

Select 2-, 3-, or 4-wire configuration for resistance inputs (e.g.,
Pt100).

Choose from the various function types (frequency with/without
direction, 32-bit counter with/without direction, 12-bit counter
with/without direction or frequency + 32-bit counter with/without
direction) for counters.

Line resistance
or
ext. cold junction

Enter the line resistance of the spur for internal cold junctions and the
thermostat temperature for external cold junctions.

Sensor

Select the sensor thatis connected to the I/O module. Depending on
the sensor, the correct linearization is automatically used.

Temperature unit

This option is not visible if you have selected mV in the Sensor drop-
down list.

Select the temperature unit for the start of range, end of range, and
measured value.
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Field Explanation

Line filter Select a filter to compensate for system-related interference (50 Hz
and 60 Hz).
Note You can enter acomment here. The maximum text length is 256

characters. The comment is saved in the database only and not in the
I/0 module. The comment applies to the entire /O module and also
appears on the other tabs in the window.

B Extended parameter

Analog filker; EI Elzec

Simnulation walue;

Analog value in % I_:I,EIEI Countsr: | 1]

Shatus:
[] Irwalid data

Substituted walue:

Analog value in % EIEID
Status:
[ ok ] [ Cancel
Figure 5.31 Extended Parameters window

Field Explanation

Analog filter The analog filter for damping the signal can be activated if the
input signals fluctuate.
Enter a value in % per second for defining the rate of change of
the input value. The measurement range is used as the reference
value. Enter the value 0 here to deactivate the filter.

Analog value as % The simulation value is transferred if you have selected the

(simulation value) Simulation operating mode. Enter a simulation value in %
relating to the measurement range (-25% ... 125%).

Data invalid Define the status of the simulation value. If you enable the check

(simulation value) box, the simulation value is transferred with the status Data
invalid.

Analog value as % The substitute value is transferred when an error occurs and you

(substitute value) have selected the Substitute value error mode. Enter a
substitute value in % relating to the measurement range (-25% ...
125%).

Data invalid This field can not be edited. The substitute value is always

(substitute value) transferred with the Invalid data status.
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5.11

5.11.1

[ PEPPERL+FUCHS

Displaying Measured Values and Diagnostic Data

In addition to the remote I/O station parameters, the DTM provides process values and
diagnostic information. These are displayed on the measured values display of the relevant
component:

The measured values display of the com unit contains diagnostic information for the
complete remote I/O station.

The measured values displays of the I/O modules contain process values and module-
specific diagnostic information.

Opening the "Show Measured Value" window
1. Right-click on the entry for the required component in the project structure.
2. Choose Connect.

L The connection is established. The entries appear in bold in the project structure once
the connection is established. The connection status is also indicated by an icon.

3. Right-click on the entry for the connected device in the project structure.

4. Inthe context menu, select Measured Value > Show Measured Value. If the command is
not available, there is no connection to the device.

L9 The Show Measured Value window opens.
A description of the different measured values displays can be found in the following chapters.

Com Unit Diagnostics Functions
See chapter 7

Measured Values Display of Digital I/O Modules
See chapter 5.11.1

Measured Values Display of Analog I/O Modules
See chapter 5.11.2

Measured Values Display of Digital I/O Modules

Depending on the module type (digital input, digital output, relay contact output), the measured
values display for digital I/O modules differs in the number of channels displayed.
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Module tag:
Descriptior: LB 1102 Digital Input [3-ch., Ex{i]
Module type: Slat: | 3
Module statis:
Meszage: Configuration: Module active  Module simulated
O O
planned plugged
Channel ztatus:
Mo Channel tag: 10 Active Simulated  LFD Signal
1| [Karal 1507 DN | O O e e
2| [Kanal 150y DIN | O o O s
3| Kanal 15 DN | O &) 3 Oy
C} Loading data
| End | [ Hep |
Figure 5.32 Show Measured Value window for digital modules
Field Explanation
Module tag This field displays the name of the /0 module. This field cannot

be edited.

Module description

This field displays the description of the I/O module. This field can
not be edited.

Module type This field displays the four-digit type designation for the I/O
module. This field can not be edited.
Slot This field indicates the slot number of the I/O module. The slot

number cannot be edited.

If you wish to position the I/O module in another slot, delete it from
the project structure, and reinsert it in another slot. Note that the
layout in the tree structure must match the layout on the
backplane.

Module messages

This field displays messages from the I/O module. Error
messages are highlighted red.

Configuration

The Planned field indicates which I/O module is included in the
active com unit configuration. The Connected field indicates
which 1/0 module is actually plugged in on the backplane. If the
scheduled and actual /O module types differ, the fields appear
red.

Module active

When the display lights up yellow, the I/O module is active. When
the display is gray, the I/O module is deactivated.

Module simulated

When the display lights up yellow, at least one channel of the I/0
module is in simulation mode.

72

F3PEPPERL+FUCHS

200337 2016-03



200337 2016-03

Field

Explanation

Channel tag

This field displays the name of the channel in question.
The associated channel number is shown to the left of the field
and the channel type to the right.

DIN = digital input
DOUT = digital output

Active

When the display lights up yellow, the associated channel is
active. As soon as an I/O module is active, all channels are also
active.

Simulated

When the display lights up yellow, the associated channel is in
simulation mode.

LFD

This display only appears if the I/O module has a line fault
detection function.

If the display lights up red, there is a line fault in the relevant
channel. With some I/0O modules, a distinction can be made
between a lead breakage and a short circuit. In such cases, a B for
lead breakage or K for short circuit is displayed in addition to the
LFD indicator.

Signal

This display shows the current field signal. If the display lights up
yellow, a signal 1 is transferred. If the display lights up gray, a
signal 0 is transferred.

Status bar

The status indication flashes yellow in rhythm with the data
transfer. If a communication error occurs, the display lights up red.
The communication status is displayed as a text message in the
text box.
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5.11.2 Measured Values Display of Analog I/O Modules

Depending on the module type (analog input, analog output, frequency input, temperature

input, voltage input), the measured values display for analog I/0O modules differs in the number

of channels displayed.

The Overview tab provides an overview of the status and the measured values of all the input
or output channels of the /O module.

Male tag: LE-3105
Drescription: LB 3105 HART Analog_lnpub"T ranzmitter Power Supp_I_I,J _[4 c:h.,_E =il
Maodule type: 1305 Slot; 11
Module status:
Mezzage: Configuration: Module active Module simulated
O @]
planned plugged
Channel status:
Overview 1 Charnel 11811 | Chamnel28ll | Chamel341) | Channel 4 (41]
Mo Channel tag: Function: Active  Simulated  LFDY Walue:
1 | [Kanal 3105 el O < O e
2 |Kanal 3105 ] O O § mé,
3| Kanal 3105 Al O @] 8] s
4| Kanal 3105 (& O 9 O e,
3 | Loading data
| End | [ Heb |
Figure 5.33 Show Measured Value window for analog modules
Field Explanation
Module tag This field displays the name of the /O module
Module description This field displays the description of the I/O module. This field can
not be edited.
Module type This field displays the four-digit type designation for the I/O module.
This field can not be edited.
Slot This field indicates the slot number of the I/O module. The slot
number cannot be edited.
If you wish to position the I/O module in another slot, delete it from
the project structure, and reinsert it in another slot. Note that the
layout in the tree structure must match the layout on the backplane.
Module messages This field displays messages from the I/O module. Error messages
are highlighted red.
Configuration The Planned field indicates which I/0 module is included in the
active com unit configuration. The Connected field indicates which
I/0 module is actually plugged in on the backplane. If the scheduled
and actual I/O module types differ, the fields appear red.
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Field

Explanation

Module active

When the display lights up yellow, the I/O module is active. When the
display is gray, the I/O module is deactivated.

Module simulated

When the display lights up yellow, at least one channel of the /O
module is in simulation mode.

Channel tag

This field displays the name of the channel in question.
The associated channel number is shown to the left of the field and
the channel type to the right.

AIN = analog input
AOUT = analog output

Active

When the display lights up yellow, the associated channel is active.
As soon as an I/O module is active, all the channels are also active.

Simulated

When the display lights up yellow, the associated channelis in
simulation mode.

LFD

This display appears only if the /0 module has a line fault detection
function.

If the display lights up red, there is a line fault in the relevant channel.
The line fault is specified in more detail on the Input/Output X tabs.

Value

This field displays the current measured value in the relevant unit.

Status bar

The status indication flashes yellow in rhythm with the data transfer. If
a communication error occurs, the display lights up red. The
communication status appears in the text box to the right of the
display in the form of a text message.

In addition to the Overview tab, the Channel status area contains one or more Input X and
Output X tabs where X stands for the channel number, e.g., input 1, input 2.

The Input X and Output X tabs display the values of each individual input or output channel
separately. The measured value is shown in figures on one side and as bars on the other, and
the line fault detection status is specified in more detail.

Dverview | finput 1) 1 Irput 2 | Input 3 | Ingut 4
Tag |Kanal 305 LFD (oK
) Active
O S , mA
0% 100 ¥
1772 % JI
4,00 mé, 20,00 ma
Figure 5.34 Input 1 tab
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Configuring I/O Modules

The following sections describe the properties and configuration options for the /0O modules.
The sections are always similar in structure.
Brief description of the relevant /O module with block diagram
Information on resolution, measuring time, and cycle time
Information about data transmission and bit structure within the data telegram
Information about line fault detection
Description of adjustment options

Configuring Dual Width I/0O Modules

All GSD/GSE-based configurations use single width I/O modules. Dual width modules that
occupy two slots are configured in the same way as single width modules, followed by an
empty slot.

Be aware that the last slot may not be an empty slot. If the last /O module is a dual width
module, configure this in the same way as a single width module and omit the following empty
slot.

Example!

The 8-channel digital input 1x08 with the module identifier 11 is entered in the PROFIBUS
configuration string. The additional slot occupied by the dual width module is automatically
treated as an empty slot and has the code 00 in the PROFIBUS configuration string.

The table below shows how 1- or 2-channel and multichannel /O modules appear in the
PROFIBUS configuration string.

Example DP Configuration String

Slot I/O module DP config. code
1 Digital input, 2-channel 10

2 Digital output plus 2 inputs 30

3+4 Digital output, 8-channel 3100

5 Digital input, 2-channel 10

6+7 Digital input, 8-channel 11 00

8 Analog Input 50

Note!

Different Slot Assignment for Redundant LB Backplanes

Slots 1 and 2 on redundant LB backplanes are reserved for the redundant com unit, regardless
of whether a redundant com unit is actually present or not. Configure the I/O modules for these
backplanes from slot 3.

F3PEPPERL+FUCHS
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Setting Substitute Values for Fault Occurrences

In the event of a fault, I/O modules can accept defined substitute values, e.g., in the event of a
failure in bus communication or a line fault in the sensor circuit.
Substitute Values for Inputs

Some I/O modules support the Substitute value parameter, for which the following options are
available. Substitute values are always transferred with the Invalid data status.

Current value
The current value is transferred.

Substitute value
The substitute value defined in the device data of the I/O module is transferred.

Last valid value
The last valid value received prior to the occurrence of the fault is transferred.

Substitute Values for Outputs

Once the watchdog has detected a bus fault or when the com unit receives values with the
Invalid data status, the outputs adopt substitute values in accordance with the substitute value
strategy. The substitute value strategy is not activated by line faults in the output circuit.

The substitute value strategy takes effect if the watchdog is activated. If the watchdog is
disabled, the output values remain frozen in the event of a bus communication failure. See
chapter 4.3.3

The following options are available for the Substitute value parameter.

Current value
The current value being transferred by the process control system is output in spite of the
Invalid data status.

Substitute value
The substitute value defined in the device data of the I/O module is output.

Last valid value
If a new incoming value has the Invalid data status, the last valid value is output.

If communication between the I/O module and the com unit fails, the affected outputs are
deactivated after approx. 500 ms.
Responses

The diagram below illustrates an example of a digital output to demonstrate the data flow
resulting from different situations and parameter settings.

In normal mode, the data is transferred directly from the com unit to the output.

If an inversion has been configured, the signals are inverted beforehand according to their
parameter setting.

If an error occurs, the relevant substitute values, the last valid values, or the current values
are transferred to the outputs.

All processes are applied to each channel.
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10

fieldbus data

substituted value

current value

last valid value -t 500 ms after communication to

error mode com unit has been lost

inverter

fieldbus fault bit
1

|

no bus communication

\ fault bit

Figure 6.1 Data flow from the com unit to a digital output

Solid line for normal position
Dashed line for if-then action
3 options in error mode

HART Communication

The following I/O modules are suitable for communication with intelligent field devices using
the HART protocol.

= 3x02, 3x03, 3x05, 3x06
= 4x02, 4x05, 4x06
= 7x04

Note!

Note the connection layout of the I/O modules. The connection layout differs depending on
whether you are using a 2-wire transmitter, 3-wire transmitter or 4-wire transmitter (externally
powered) with the 1/O module.

Make sure that the output current during HART communication is between 4 mA ... 20 mA.

For details on setting up the HART communication, see chapter 5.9.

F3PEPPERL+FUCHS
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LB1*01, FB1*01 Digital Input
Description

Versions
LB1001, digital input, not intrinsically safe
FB1301, digital input, increased safety terminals
LB1101, digital input, intrinsically safe
FB1201, digital input, intrinsically safe

Features
Occupies 1 slot on the backplane
Suitable sensors: mechanical contacts, NAMUR proximity switches, 2-wire initiators
Number of channels: 2

w
COM

Figure 6.2 Block diagram LB1*01, FB1*01

Refer to the corresponding data sheet and operating instructions for further information.
Measuring Time and Cycle Time

The maximum input frequency of the signals is 50 Hz. However, the measurability of the input
statuses is dependent on the cycle time of the data traffic on the bus, e.g., only 1 Hz with a
sampling time of 500 ms.

Adjust short signals to the sampling cycles of the process control system by extending the
signals using the configurable off delay. The signals are transmitted to the com unit every 6.5
ms irrespective of the sampling interval of the process control system.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.
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If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

Bit Structure within the Data Telegram

DP configuration code 10

Byte Bit Description
Input byte 1 0 Status channel 1
1 Line fault detection channel 1 (0 = OK, 1 = error)
2 Status channel 2
3 Line fault detection channel 2 (0 = OK, 1 = error)
4..7 Empty
Output bytes Without output bytes

Line Fault Detection

With NAMUR proximity switches, the line fault detection can detect a line breakage or short
circuit and can be switched off on a channel-by-channel basis.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical

contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor
circuitis available as an accessory.

10 KQ 15KQ

Figure 6.3 Resistor network for line fault detection

Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x10
parameter string: 0x11, data_1, data_2

F3PEPPERL+FUCHS
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Data_1, data_2 (channel 1, channel 2)

Bit Parameters Selection

0 Line fault detection 0 = off
1=o0n

1 Inverter 0 = off
1=o0n

2...3 ON delay 0 = off
1=10ms
2=100ms
3=1000 ms

4..5 OFF delay 0 = off
1=10ms
2=100ms
3=1000 ms

6..7 - -

[ PEPPERL+FUCHS

Line fault detection

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. The connection at the field end cannot be monitored for contact inputs without
additional resistance circuitry.

Inverter
Choose between positive or negative logic for the digital signal.
ON delay

You can use the ON delay to filter out short pulses. Enter a value in ms to shorten a signal

change from 0 to 1.

i

OFF delay

You can use the OFF delay to extend short pulses. Enter a value in ms to extend a signal

change from 1 to 0.
I

ML=

Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off
ON delay Off
OFF delay Off
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LB1*02, FB1*02 Digital Input
Description

Versions
LB1002, digital input, not intrinsically safe
FB1302, digital input, increased safety terminals
LB1102, digital input, intrinsically safe
FB1202, digital input, intrinsically safe

Features
Occupies 1 slot on the backplane
Suitable sensors: mechanical contacts, NAMUR proximity switches, 2-wire initiators
Number of channels: 3

1.5kQ

1+/2+/3+
10 kQ
4-/5-/6-

COM

o 3+ 3+

— 2+ 2+
= o] S

Figure 6.4 Block diagram LB1*02, FB1*02

Refer to the corresponding data sheet and operating instructions for further information.
Measuring Time and Cycle Time

The maximum input frequency of the signals is 50 Hz. However, the measurability of the input
statuses is dependent on the cycle time of the data traffic on the bus, e.g., only 1 Hz with a
sampling time of 500 ms.

Adjust short signals to the sampling cycles of the process control system by extending the
signals using the configurable off delay. The signals are transmitted to the com unit every 6.5
ms irrespective of the sampling interval of the process control system.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

F3PEPPERL+FUCHS
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Bit Structure within the Data Telegram

DP configuration code 10

Byte Bit Description

Input byte 1 0 Status channel 1
1 Line fault detection channel 1 (0 = OK, 1 = error)
2 Status channel 2
3 Line fault detection channel 2 (0 = OK, 1 = error)
4 Status channel 3
5 Line fault detection channel 3 (0 = OK, 1 = error)

6..7 Empty
Output bytes Without output bytes

Line Fault Detection

With NAMUR proximity switches, the line fault detection can detect a line breakage or short
circuit and can be switched off on a channel-by-channel basis.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical
contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor
circuit is available as an accessory.

10KQ T4 5ka

Figure 6.5 Resistor network for line fault detection

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x10
parameter string: 0x12, data_1, data_2, data_3
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data_1 ... data_3 (channel 1 ... 3)

Bit Parameters Selection

0 Line fault detection 0 = off
1=o0n

1 Inverter 0 = off
1=o0n

2..3 ON delay 0 = off
1=10ms
2=100ms
3=1000ms

4.5 OFF delay 0 = off
1=10ms
2=100ms
3=1000ms

6..7 - -

Line fault detection

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. The connection at the field end cannot be monitored for contact inputs without
additional resistance circuitry.

Inverter
Choose between positive or negative logic for the digital signal.
ON delay

You can use the ON delay to filter out short pulses. Enter a value in ms to shorten a signal

change from 0 to 1.

IpE N

OFF delay

You can use the OFF delay to extend short pulses. Enter a value in ms to extend a signal

change from 1 to 0.
I I

Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off
ON delay Off
OFF delay Off

200337 2016-03
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6.6 LB1*03, FB1*03 Frequency/Counter Input
6.6.1 Description
Versions

LB1003, frequency/counter input, not intrinsically safe
FB1303, frequency/counter input, increased safety terminals
LB1103, frequency/counter input, intrinsically safe

FB1203, frequency/counter input, intrinsically safe

Features
Occupies 1 slot on the backplane

Suitable sensors: frequency, counter, direction of rotation, NAMUR proximity switches, 2-
wire initiators, mech. contacts

Number of channels: 1

¢ Channel 1 for frequency measurement or pulse counting
e Additional input for direction of rotation detection, e.g., for rotating machines, or
counting direction, e.g., forwards or backwards. The additional input is not a
separate channel.
Note!
Bandwidth limitation

The bandwidth of 15 kHz is not suitable for bouncing contacts. In this case, select a model with
a bandwidth of 400 Hz.

(o)

COM

Figure 6.6 Block diagram LB1*03, FB1*03

Refer to the corresponding data sheet and operating instructions for further information.
6.6.2 Measuring Time and Cycle Time

The conversion time is approx. 50 ms. The accuracy of the measured value depends on the
cycle time of the data traffic on the bus. The signals are transmitted to the com unit every 6.5
ms irrespective of the measuring time.
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6.6.3 Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The I/O modules offer three function types. The different function types create different data
structures in the PROFIBUS data telegram. The frequency input actually represents three
devices. All require different drivers to operate in the process control system and all have
different DP codes in the GSD file.

If you wish to change the function type of the I/O module, remember that changing the function
type means that you will have to change the I/O module. Changing the function type during
operation is therefore only possible with HCiR. The following function types are available:

Frequency input up to 15 kHz (with or without direction detection) or 12-bit counter input
up to 15 kHz (with or without direction detection)
DP configuration code: 50

32-bit counter input (with or without direction detection)
DP configuration code: 51

Combined 32-bit counter and frequency input up to 50 Hz (with or without direction
detection)
DP configuration code: 52

Bit Structure within the Data Telegram

Combined 32-bit
Frequency input or 12- | counter input and
bit counter input frequency input 32-bit counter input
DP configuration code: | DP configuration code: | DP configuration code:
50 52 51
Octet Bit Meaning Meaning Meaning
Input octet 1 0 Status channel 1 High word of
1 Line fault detection channel 1 (0 = OK, 1 = error) counted value (16 bit)
2 Empty
3 Empty or direction detection (0 = forwards,
1 = backwards)
4.7 Frequency (12 bit) Frequency (12 bit)
Input octet 2 or
nput octe counter value (12 bit)
Input octet 3... 4 - High word of Low word of
counted value (16 bit) | counted value (16 bit)
Input octet 5... 6 - Low word of -
counted value (16 bit)
Output octets Without output octets Without output octets Without output octets

% FPEPPERL+FUCHS
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Line Fault Detection

With NAMUR proximity switches, the line fault detection can detect a line breakage or short
circuit and can be switched off on a channel-by-channel basis.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical
contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor
circuit is available as an accessory.

If you are using direction detection, connect this input to a resistor circuit. The rotation direction
input is ignored for devices without rotation direction detection.

10K 14 5k

Figure 6.7 Resistor network for line fault detection
Function Types

Frequency Input up to 15 kHz

Frequencies up to 15 kHz can be measured using this function type. The result of the
frequency measurement is transferred to the com unit as an integer with a degree of accuracy
of 0.1 %. New measured results are available in the com unit every 100 ms to 1000 ms (1 Hz)
(every 10 seconds at 0.1 Hz) depending on the frequency. The frequency measurement
operates with the internal 16 MHz quartz to measure the time between 2 pulses. The shortest
pulse is 20 ps.

Counter Input

The module operates in the same way as a 12-bit counter input and records counter values up
to 4095 (corresponds to 12 out of 16 bits), whereby the first 4 bits contain status information. In
the same way as a 32-bit counter input, the /O module uses a 4-byte counter in the com unit

that records counter values up to 4294967295 (252).

A counter quotient can be applied to the counter inputs to prevent them from reaching the
maximum counter reading (overflow) before the next bus query when the counting frequencies
are high. When a counter input and frequency input are combined, the counter quotient is not
available.

Combination of Counter Input and Frequency Input

When a counter input and frequency input are combined, the minimum pulse time/pulse pause
is 10 ms. The maximum detectable frequency is then 50 Hz.

Frequency Input up to 400 Hz

A version of the I/O module is available with a maximum frequency of 400 Hz for sensors with
bouncing contacts. Even if all functions of the 15 kHz version can be selected in the

configuration software, a software package enables the suppression of pulses with a duration
of < 1 ms. In spite of this, the 400 Hz version is treated in the same way as the 15 kHz version.

If the start of range setting is > 0 Hz, check whether the following formula produces a result of
less than 400.

End of range / (1 - start of range / end of range)

The interrupt control prevents higher values from being processed.
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Note!
32-Bit Counter Values

32-bit counter values are stored in the com unit. The counter values are deleted when removing
a com unit, in the event of a power failure, when disconnecting the power supply, and in the
case of a redundancy switchover.

12-bit counter values are accurate at all times because they are stored in the actual I/O module.
The process control system must add up the difference between two successive queries in
order to calculate the 12-bit counter total. When adding up the values after a counter overflow,
make sure that the current counter value is less than the previous one. Values are usually
counted at relatively low frequencies. The master is therefore in a position to retrieve counter
values so regularly that a maximum of 1 counter overflow between 2 queries can be expected.

Note!

The bus cycle time is 500 ms and the value counted by the 12-bit counter is a maximum of
4095, resulting in a maximum frequency of 4095/0.5 sec = 8190 Hz. If the bus cycle time does
not match the counting frequency, the 32-bit counter can be used subject to restrictions in
terms of redundancy switchover and disconnection from the power supply.

Direction Detection

The second input is used to determine the direction of rotation from the phase shift between the
two incoming pulses.

If the direction detection has not been specified in the parameter settings, then the pulse count
is incremented. If the direction detection has been specified in the parameter settings, the I/O
module processes the field signals as follows:

The counter increments the incoming pulses if the direction input is logic 0.
The counter decrements the incoming pulses if the direction input is logic 1.

The master detects the counting direction of the 32-bit counter by comparing the count values
of successive cycles. For the 12-bit counter, a direction bit is transmitted.

sensor 1

|
ch1 T
sensor 2 | |
I incrementing |
direction 0: counter !

\/

\J

Y

| |
chi
| |
| |
1 I—:—I decrementing |—o—|
direction L counter : >

Figure 6.8 Direction detection
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Editing Device Data
The parameters and DP configuration strings vary depending on function type.

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

Function Type: Frequency Input

DP configuration string: 0x50
parameter string: 0x13, data_1, data_2

Data_1, Data_2

Bit Parameter Selection

Data_1

0 Line fault detection 0 = off
1=o0n

1 Direction detection 0 = off
1=o0n

2..3 Analog filter 0 = off
1 =100 %/s
2=10 %/s
3=1%/s

4.5 - -

6..7 Function type 0 = frequency

Data_2

0..5 Measurement range 0=0...15,000 Hz
1=0...10,000 Hz
2=0...5000Hz
3=0...2000Hz
4=0...1000Hz
5=0...500 Hz
6=0...200 Hz
7=0...100 Hz
8=0...50Hz
9=0...20Hz
10=0...10Hz
11=0..5Hz
12=0...2Hz
13=0...1Hz

6..7 - -
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DP configuration string: 0x50

parameter string: 0x13, data_1, data_2

Data_1, Data_2

Bit Parameter Selection
Data_1
0 Line fault detection 0 = off
1=o0n
1 Direction detection 0 = off
1=o0n
2.5 - -
6..7 Function type 2 =12 bit counter input
Data_2
0..3 Counter quotient 0=1
1=10
2=100
3=1000
4 =10,000
4.7 - -
Function Type: 32 Bit Counter Input
DP configuration string: 0x51
parameter string: 0x13, data_1, data_2
Data_1, Data_2
Bit Parameter Selection
Data_1
0 Line fault detection 0 = off
1=o0n
1 Direction detection 0 = off
1=o0n
2.5 - -
6..7 Function type 1 =32 bit counter input
Data_2
0..3 Counter quotient 0=1
1=10
2=100
3=1000
4 =10,000
4.7 - -
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Function Type: Combined 32 Bit Counter and Frequency Input

DP configuration string: 0x52
parameter string: 0x13, data_1, data_2

Data_1, Data_2

Bit Parameter Selection

Data_1

0 Line fault detection 0 = off
1=on

1 Direction detection 0 = off
1=o0n

2...5 - -

6..7 Function type 3 = frequency measurement+counter

Data_2

0..3 Measurement range 0=0...50Hz
1=0...20Hz
2=0...10Hz
3=0...5Hz
4=0...2Hz
5=0...1Hz

4.7 - -

[ PEPPERL+FUCHS

Line fault detection

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. The connection at the field end cannot be monitored for contact inputs without
additional resistance circuitry.

Direction detection

The direction detection input can be used either to count up or down or as a status indicator for
the direction of rotation.

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Counter quotient

This parameter determines how frequently the pulse is counted. For example, if you enter 2,
every 100th pulse is counted.
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Preferred Parameter Values

Parameter

Preferred value

Function type: Frequency input up to 15 kHz

Line fault detection Off
Direction detection Off
Analog filter Off

Measurement range

0 Hz ... 15,000 Hz

Function type: 12/32 bit counter input

Line fault detection

Off

Direction detection

Off

Counter quotient

1

Function type: Combined with 32 bit counter and frequency input up to 50 Hz

Line fault detection Off
Direction detection Off
Measurement range OHz...50 Hz

F3PEPPERL+FUCHS
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LB 1007 Digital Input
Description

Versions
LB1007, digital input, not intrinsically safe

Features
Occupies 1 slot on the backplane

Number of channels: 7
Suitable sensors: mechanical contacts, NAMUR proximity switches, 2-wire initiators

1.5kQ

10kQ

8- 8- 8- 8-
V ©]]
Vil 7 7 7 7+

COM

I v m 2+
| 1,2 \—>1,2 1,2 1+ !

Figure 6.9 Block diagram LB1007

Refer to the corresponding data sheet and operating instructions for further information.

Measuring Time and Cycle Time

The maximum input frequency of the signals is 50 Hz. However, the measurability of the input
statuses is dependent on the cycle time of the data traffic on the bus, e.g., only 1 Hz with a
sampling time of 500 ms.

Adjust short signals to the sampling cycles of the process control system by extending the
signals using the configurable off delay. The signals are transmitted to the com unit every 6.5
ms irrespective of the sampling interval of the process control system.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.
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Bit Structure within the Data Telegram

DP configuration code 11

Byte Bit Description
Input byte 1 0 Status channel 5
1 Line fault detection channel 5
(0=0K, 1 =error)
2 Status channel 6

Line fault detection channel 6
(0=0K, 1 =error)

4 Status channel 7

Line fault detection channel 7
(0 =0K, 1 =error)

6..7 Empty
Input byte 2 0 Status channel 1
1 Line fault detection channel 1
(0=0K, 1 =error)
2 Status channel 2

Line fault detection channel 2
(0 =0K, 1 =error)

4 Status channel 3

Line fault detection channel 3
(0=0K, 1 =error)

6 Status channel 4
7 Line fault detection channel 4
(0=0K, 1 =error)
Output bytes Without output bytes

6.7.4 Line Fault Detection

With NAMUR proximity switches, the line fault detection can detect a line breakage or short
circuit and can be switched off on a channel-by-channel basis.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical
contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor
circuitis available as an accessory.

24V and 5 Vinputs can only be used when line fault detection is disabled.

10KQ M4 5k

Figure 6.10 Resistor network for line fault detection
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6.7.5
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Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x11
parameter string: 0x17, data_1, data_2, data_3

Data_1, data_2, data_3

Bit Parameters Selection

Data_1

0 Line breakage detection channel 1 0 = off
1=o0n

1 Line breakage detection channel 2 0 = off
1=o0n

2 Line breakage detection channel 3 0 = off
1=o0n

3 Line breakage detection channel 4 0 = off
1=o0n

4 Line breakage detection channel 5 0 = off
1=o0n

5 Line breakage detection channel 6 0 = off
1=o0n

6 Line breakage detection channel 7 0 = off
1=o0n

7 — —

Data_2

Data_3

0 - —

1 Inverter channel 1 ... 7 0 = off
1=o0n

2...3 Switch-on delay channel 1 ... 7 0 = off
1=10ms
2=100ms
3=1000 ms

4..5 Switch-off delay channel 1 ... 7 0 = off
1=10ms
2=100ms
3=1000 ms

6..7 Contact type 0=NAMUR
1=24V
2=5V
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Configuring 1/0 Modules

Line fault detection

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. The connection at the field end cannot be monitored for contact inputs without
additional resistance circuitry.

Inverter
Choose between positive or negative logic for the digital signal.
ON delay

You can use the ON delay to filter out short pulses. Enter a value in ms to shorten a signal

change from 0 to 1.

T~

OFF delay

You can use the OFF delay to extend short pulses. Enter a value in ms to extend a signal
change from 1 to 0.
I

Contact type

Shows the signal type, e.g., pulse, current, resistance, NAMUR, or 24 V, depending on the I/O
module.

Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off

ON delay Off
OFF delay Off
Contact type NAMUR

200337 2016-03
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Configuring 1/0 Modules

6.8 LB1*08, FB1*08 Digital Input
6.8.1 Description
Versions

= LB1008, digital input, not intrinsically safe

= FB1308, digital input, increased safety terminals
= LB1108, digital input, intrinsically safe

= FB1208, digital input, intrinsically safe

Features
= Occupies 2 slots on the backplane
= Number of channels: 8

= Suitable sensors: mechanical contacts, NAMUR proximity switches
The FB1308 I/O module can read active inputs with 24 V or 5 VDC. This does not apply to
I/0O modules LB1008, LB1108, and FB1208.

1.5kQ

10kQ

8- 16-

/ v { vm{
— 7+ 15+
6 14-

M { vu{
. 5+ 13+
. 4 12-

I { VI{
3+ 11+

- ST

Figure 6.11 Block diagram: LB1*08, FB1208

1.5kQ

10kQ

O e
. s, wi,
' {5
I [el T ol o

Figure 6.12 Block diagram: FB1308

Refer to the corresponding data sheet and operating instructions for further information.
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6.8.2 Measuring Time and Cycle Time

The maximum input frequency of the signals is 50 Hz. However, the measurability of the input
statuses is dependent on the cycle time of the data traffic on the bus, e.g., only 1 Hz with a
sampling time of 500 ms.

Adjust short signals to the sampling cycles of the process control system by extending the
signals using the configurable off delay. The signals are transmitted to the com unit every 6.5
ms irrespective of the sampling interval of the process control system.

6.8.3 Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote I/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

Note!
Dual-Width I/0 Module

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/O module in a Remote I/O station. See chapter 6.1

10

Bit Structure within the Data Telegram

DP configuration code 11
Byte Bit Description
Input byte 1 0 Status channel 5
1 Line fault detection channel 5 (0 = OK, 1 = error)
2 Status channel 6
3 Line fault detection channel 6 (0 = OK, 1 = error)
4 Status channel 7
5 Line fault detection channel 7 (0 = OK, 1 = error)
6 Status channel 8
7 Line fault detection channel 8 (0 = OK, 1 = error)
Input byte 2 0 Status channel 1
1 Line fault detection channel 1 (0 = OK, 1 = error)
2 Status channel 2
3 Line fault detection channel 2 (0 = OK, 1 = error)
4 Status channel 3
5 Line fault detection channel 3 (0 = OK, 1 = error)
6 Status channel 4
7 Line fault detection channel 4 (0 = OK, 1 = error)
Output bytes Without output bytes

% FPEPPERL+FUCHS
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6.8.4 Line Fault Detection

With NAMUR proximity switches, the line fault detection can detect a line breakage or short
circuit and can be switched off on a channel-by-channel basis.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical
contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor

circuit is available as an accessory.

24V and 5V inputs can only be used when line fault detection is disabled.

10KQ 1.5 KQ
Figure 6.13 Resistor network for line fault detection
6.8.5 Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed

below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the

octet strings. You only need to enter the relevant parameters.
All parameters are valid for each channel.

DP configuration string: 0x11
parameter string: 0x18, data_1, data_2, ..., data_8

Data_1 ... Data_8 (Channel 1 ... Channel 8)

Bit Parameter Selection
0 Line fault detection 0 = off
1=o0n
1 Inverter 0 = off
1=o0n
2...3 ON delay 0 = off
1=10ms
2=100ms
3=1000 ms
4..5 OFF delay 0 = off
1=10ms
2=100ms
3=1000 ms
6..7 Contact type 0=NAMUR
1=24V (for FB1308 only)
2=5YV (for FB1308 only)

[ PEPPERL+FUCHS
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Configuring 1/0 Modules

Line fault detection

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. The connection at the field end cannot be monitored for contact inputs without
additional resistance circuitry.

Inverter
Choose between positive or negative logic for the digital signal.
ON delay

You can use the ON delay to filter out short pulses. Enter a value in ms to shorten a signal

change from 0 to 1.

gl gl

OFF delay

You can use the OFF delay to extend short pulses. Enter a value in ms to extend a signal
change from 1 to 0.
I

Contact type

Shows the signal type, e.g., pulse, current, resistance, NAMUR, or 24 V, depending on the I/O
module.

Note!

Use the settings 1 (24 V) and 2 (5 V) only in conjunction with the I/O module FB1308A. The I/0
modules LB1008, LB1108, and FB1208 are not approved for this contact type.

[0

Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off

ON delay Off
OFF delay Off
Contact type NAMUR

200337 2016-03
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6.9 LB1*09, FB1*09 Digital Input
6.9.1 Description
Versions

200337 2016-03
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(o)

LB1009, digital input, not intrinsically safe
LB1109, digital input, intrinsically safe
FB1209, digital input, intrinsically safe

Features

Occupies 1 slot on the backplane
Number of channels: 8
Suitable sensors: mechanical contacts, NAMUR proximity switches

The LB1009 I/O module can also read active inputs with 24 V or 5 VDC. This does not
apply to /O modules LB1109, LB1109, and FB1209.

Note!

By default the LB1*09, FB1*09 digital input only supports mechanical contacts and NAMUR
proximity switches. Activate the Support for active input signals (5 V/24 VDC) for 1x09
option in the firmware-dependent com unit settings to be able to process active signals from 2-
wire-initiators.

1.5kQ

10kQ

—

8 16-
v(E \Y% { vm{
L 7+ 15+
6- 14-
I { vu{
° 5+ 13+
. 4-
I { VI{
3+

@ v

Figure 6.14 Block diagram LB1009
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6.9.2

6.9.3
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1.5kQ

10kQ

8- 16-
/ v { vm{
— 7+ 15+
6- 14-
1] { VII{
. 5+ 13+
. 4- 12- .
1l { VI{
3+ 11+
2- 10-
e [ L T
L 1+ 9+ I

COM

Figure 6.15 Block diagram LB1109, FB1209

Refer to the corresponding data sheet and operating instructions for further information.
Measuring Time and Cycle Time

The maximum input frequency of the signals is 50 Hz. However, the measurability of the input
statuses is dependent on the cycle time of the data traffic on the bus, e.g., only 1 Hz with a
sampling time of 500 ms.

Adjust short signals to the sampling cycles of the process control system by extending the
signals using the configurable off delay. The signals are transmitted to the com unit every 6.5
ms irrespective of the sampling interval of the process control system.

Data Transfer
Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

F3PEPPERL+FUCHS
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Bit Structure within the Data Telegram

DP configuration code 11
Byte Bit Description

Input byte 1 0 Status channel 5
1 Line fault detection channel 5 (0 = OK, 1 = error)
2 Status channel 6
3 Line fault detection channel 6 (0 = OK, 1 = error)
4 Status channel 7
5 Line fault detection channel 7 (0 = OK, 1 = error)
6 Status channel 8
7 Line fault detection channel 8 (0 = OK, 1 = error)

Input byte 2 0 Status channel 1
1 Line fault detection channel 1 (0 = OK, 1 = error)
2 Status channel 2
3 Line fault detection channel 2 (0 = OK, 1 = error)
4 Status channel 3
5 Line fault detection channel 3 (0 = OK, 1 = error)
6 Status channel 4
7 Line fault detection channel 4 (0 = OK, 1 = error)

Output bytes Without output bytes

6.9.4 Line Fault Detection

With NAMUR proximity switches, the line fault detection can detect a line breakage or short
circuit and can be switched off on a channel-by-channel basis.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical
contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor

circuit is available as an accessory.

24V and 5V inputs can only be used when line fault detection is disabled.

10 KQ 15KQ
Figure 6.16 Resistor network for line fault detection
6.9.5 Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed

below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial

commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

[ PEPPERL+FUCHS
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If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: Ox11
parameter string: 0x19, data_1, data_2, data_3

Data_1, data_2, data_3

Bit Parameters Selection
Data_1
0..7 Line fault detection channel 1 ...8 0 = off
1=o0n
Data_2
0 Inverter channel 1... 4 0 = off
1=o0n
2.3 Contact type channel 1 ... 4 0 =NAMUR
1=24V
2=5V
4.5 Switch-on delay channel 1 ... 4 0 = off
1=10ms
2=100ms
3=1000ms
6..7 Switch-off delay channel 1 ... 4 = off
1=10ms
2=100ms
3=1000ms
Data_3
0 Inverter channel 5... 8 0 = off
1=o0n
2.3 Contact type channel 5 ... 8 0 =NAMUR
1=24V
2=5V
4.5 Switch-on delay channel 5 ... 8 0 = off
1=10ms
2=100ms
3=1000ms
6..7 Switch-off delay channel 5 ... 8 0 = off
1=10ms
2=100ms
3=1000ms

Line fault detection

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. The connection at the field end cannot be monitored for contact inputs without
additional resistance circuitry.

Inverter
Choose between positive or negative logic for the digital signal.
Contact type

Shows the signal type, e.g., pulse, current, resistance, NAMUR, or 24 V, depending on the I/O
module.

F3PEPPERL+FUCHS
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Note!

Use the settings 1 (24 V) and 2 (5 V) only in conjunction with the I/O module LB1009A. The 1/O
modules LB1109 and FB1209 are not approved for this contact type.

ON delay

You can use the ON delay to filter out short pulses. Enter a value in ms to shorten a signal
change from 0 to 1.

L=

OFF delay

You can use the OFF delay to extend short pulses. Enter a value in ms to extend a signal

change from 1to 0.

gl ngmil

Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off
Contact type NAMUR
ON delay Off

OFF delay Off
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6.10 LB1014, LB1015 Digital Input
6.10.1 Description
Versions

LB1014, digital input, not intrinsically safe
LB1015, digital input, not intrinsically safe

Features
Occupies 2 slots on the backplane
Number of channels: 15
Digital signals

¢ LB1014:AC 95V ... 230 V (250 V max.) in phase
« LB1015:DC 24 V (30 V max.)

16 N
v
v Q»8 16- 8+
v )V — 7,15 15+ 7+
v L =614 14+ 6+
V( L »513 13+ 5+ o =
o (@)
A L 4,12 12+ 4+ . O
vo L »3 11 11+ 3+
2,10 10+ 2+
1,9 9+ 1+ |
Figure 6.17 Block diagram LB1014, LB1015

Refer to the corresponding data sheet and operating instructions for further information.
6.10.2 Measuring Time and Cycle Time

The maximum input frequency of the signals is 50 Hz. However, the scope to measure this
frequency depends on the cycle time of the data traffic on the bus, e.g., only 1 Hz with a
sampling time of 500 ms.

The signals are transmitted to the com unit every 6.5 ms irrespective of the sampling interval of
the process control system.

6.10.3 Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.
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Note!
Dual-Width 1/0 Module

[0

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/0O module in a Remote I/O station. See chapter 6.1

Bit Structure within the Data Telegram

DP configuration code 11

Byte Bit

Description

Input byte 1

Status channel 9

Status channel 10

Status channel 11

Status channel 12

Status channel 13

Status channel 14

Status channel 15

NIo| o~ 2| O

Collective error message,
channels 1 ... 15

Input byte 2

Status channel 1

Status channel 2

Status channel 3

Status channel 4

Status channel 5

Status channel 6

Status channel 7

Nl o | O[N] =] O

Status channel 8

Output bytes

Without output bytes

6.104 Line Fault Detection

The I/0O module does not provide any line fault detection function.

6.10.5 Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed

below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the

octet strings. You only need to enter the relevant parameters.
All parameters are valid for each channel.

DP configuration string: 0x11
parameter string LB 1014: Ox1E, data_1, data_2
parameter string LB 1015: Ox1F, data_1, data_2

[ PEPPERL+FUCHS
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Data_1, data_2
Bit Parameters Selection
Data_1
0 Inverter channel 1 0 = off
1=o0n
1 Inverter channel 2 0 = off
1=o0n
2 Inverter channel 3 0 = off
1=o0n
3 Inverter channel 4 0 = off
1=o0n
4 Inverter channel 5 0 = off
1=o0n
5 Inverter channel 6 0 = off
1=o0n
6 Inverter channel 7 0 = off
1=o0n
7 Inverter channel 8 0 = off
1=o0n
Data_2
0 Inverter channel 9 0 = off
1=o0n
1 Inverter channel 10 0 = off
1=o0n
2 Inverter channel 11 0 = off
1=o0n
3 Inverter channel 12 0 = off
1=o0n
4 Inverter channel 13 0 = off
1=o0n
5 Inverter channel 14 0 = off
1=o0n
6 Inverter channel 15 0 = off
1=o0n
7 - _
Inverter

Choose between positive or negative logic for the digital signal.

Preferred Parameter Values

Parameters Values

Inverter Off

200337 2016-03
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6.11 LB20*, LB21*, FB22* Digital Output with Position Feedback
6.11.1 Description
Versions

= LB20*, digital output with position feedback, non-intrinsically safe
Versions available with bus-independent shutdown input

= LB21*, digital input with position feedback, intrinsically safe
Versions available with bus-independent shutdown input

= FB22*, digital input with position feedback, intrinsically safe
Versions available with bus-independent shutdown input

Features
= Occupies 1 slot on the backplane
= Number of channels

¢ 1 output channel
e 2input channels, e.g., for position feedback

%
o1,
x-$:4'
1+
I{\—>2+ @:2 .:: 2+
(2% s B

Figure 6.18 Block diagram: LB2002, LB2101 ... LB2113, FB22* without shutdown input

Y S
I
x-$:4'
1+
{0 e ol
(T 0, [0,

Figure 6.19 Block diagram: LB2101 ... LB2113, FB22* with shutdown input
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6.11.2

6.11.3
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2+ 2+ 2+ 24
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1.5kQ

Figure 6.20 Block diagram: LB2*16, FB2216, LB2*17, FB2217 with shutdown input

Refer to the corresponding data sheet and operating instructions for further information.
Measuring Time and Cycle Time

The maximum input frequency of the signals is 50 Hz. However, the measurability of the input
statuses is dependent on the cycle time of the data traffic on the bus, e.g., only 1 Hz with a
sampling time of 500 ms.

Adjust short signals to the sampling cycles of the process control system by extending the
signals using the configurable off delay. The signals are transmitted to the com unit every 6.5
ms irrespective of the sampling interval of the process control system.

Data Transfer
Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

F3PEPPERL+FUCHS
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6.11.4

6.11.5

6.11.6
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Bit Structure within the Data Telegram

DP configuration code 30

Byte Bit Description
Input byte 1 0 Status channel 1 (valve output)
1 Line fault detection channel 1 (0 = OK, 1 = error)
2 Status channel 2 (acknowledgment input 1)
3 Line fault detection channel 2 (0 = OK, 1 = error)
4 Status channel 3 (acknowledgment input 2)
5 Line fault detection channel 3 (0 = OK, 1 = error)

6..7 Empty

Output byte 1 0 Output value channel 1 (valve output)
"Invalid" identifier channel 1 (0 = OK, 1 = invalid)
2.7 Empty

Line Fault Detection

With NAMUR proximity switches, the line fault detection can detect a line breakage or short
circuit and can be switched off on a channel-by-channel basis.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical
contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor
circuit is available as an accessory.

The valve control circuit is monitored by a current pulse. This current pulse is brief enough not
to operate a connected valve. If the /O module is being used with indicator lights or acoustic
sensors, you can switch off the current pulse for each channel.

It is not always possible to monitor the valve circuit when booster valves are used because
these valves have a storage capacitor that behaves like a short circuit when the valve is
switched off. In such cases, depending on the valve, a 10 kQ parallel resistor enables line fault
detection for booster valves. If line fault detection is still detected when the valve is off, even
with the parallel resistor connected, disable the line fault detection function.

10KQ 1.5 KQ
Figure 6.21 Resistor network for line fault detection
Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4
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If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x30

parameter string for LB2002, LB2101 ... LB2113, FB2201 ... FB2213: Type, data_1, data_2,
data_3

parameter string for LB2*16, FB2216, LB2*17, FB2217: Data_1, data_2, data_3

Type, Data_1, Data_2, Data_3

Bit Parameter Selection

Type

Applies only to LB2002, LB2101 ... LB2113, FB2201 ... FB2213.

With LB2*16, FB2216, LB2*17, FB2217, the type is set automatically by the module
selection.

22 V/315 Q

0...3 | Valvedriver type 01 =type 1 )
24 V/210 Q)
)

02 =type 2
03 =type 3
04 =type 4
05 =type 5
06 =type 6

24 V/360 Q

22 V/220 Q)
22.8 /290 Q)
16.5 V/115 Q)
07 =type 7 (16.5 V/170 Q)
08 =type 8 (14 V/122 Q)

12 = type 12 (25.3 V/329 Q)
13 = type 13 (26.7 V/509 Q)

o o~ o~

4.7 |- -

Data_1 (output)

0 Line fault detection 0 = off
1=o0n

1 Inverter 0 = off
1=o0n

2 ...3 | Substitute value 0 =logical 0

1 =logical 1

2 =last valid value
3 = current value

4.7 |- -

Data_2 (input 1)/data_3 (input 2)

0 Line fault detection 0 = off
1=o0n

1 Inverter 0 = off
1=o0n

2..3 | ONdelay 0 = off
1=10ms
2=100ms
3=1000ms

4 ..5 | OFF delay 0 = off
1=10ms
2=100ms
3=1000ms

6.7 |- -

112
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Line fault detection

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. The connection at the field end cannot be monitored for contact inputs without
additional resistance circuitry.

Inverter

Choose between positive or negative logic for the digital signal.

Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2
ON delay

You can use the ON delay to filter out short pulses. Enter a value in ms to shorten a signal

change from 0 to 1.

L

OFF delay

You can use the OFF delay to extend short pulses. Enter a value in ms to extend a signal
change from 1 to 0.
I

gl adimls

Preferred Parameter Values

Parameter Values
Output
Output driver type e.g., type 1 (22 V/315 Q)

Applies only to LB2002, LB2101 ... LB2113, FB2201 ... FB2213.
With LB2*16, FB2216, LB2*17, FB2217, the type is set
automatically by the module selection.

Line fault detection Off
Inverter Off
Substitute value Off
Inputs

Line fault detection Off
Inverter Off
ON delay Off
OFF delay Off

200337 2016-03
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114

LB3101, FB3201 Transmitter Power Supply, Current Input
Description

Versions
LB3101, transmitter power supply, current input, intrinsically safe

FB3201, transmitter power supply, current input, intrinsically safe

Features
Occupies 1 slot on the backplane
Number of channels: 1

Suitable field devices: pressure, differential pressure, filling level, flow rate, and
temperature converters, etc.

COM

-
+ + LT '

Figure 6.22 Block diagram LB3101, FB3201
2-wire transmitter
Supply circuit: 2/3+, 4/5-

3-wire transmitter
Supply circuit: 2/3+, 6-
Measuring circuit: 4/5+, 6-

4-wire transmitter (powered externally)
Measuring circuit: 4/5+, 6-

Input resistance at terminals 5 and 6: 15 Q

Refer to the corresponding data sheet and operating instructions for further information.

Resolution

Input signals within a range of 0 mA ... 25 mA are detected with a resolution of 12 bits. The
actual measuring range is calculated based on this resolution.

Forthe range between 4 mA ... 20 mA (corresponds to 0 % ... 100 %), a resolution of 2500
measurement points is obtained, which corresponds to 0.04 %. Underranges and overranges
are taken into consideration.

Measuring Time and Cycle Time

The conversion time is approx. 100 ms. The accuracy of the measured value depends on the
cycle time of the data traffic on the bus. The signals are transmitted to the com unit every 6.5
ms irrespective of the measuring time.

F3PEPPERL+FUCHS
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Data Transfer
Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Bit Structure within the Data Telegram

DP configuration code 50
Byte Bit Description
Input byte 1 0 Live zero if current < 3.6 mA (*)
(low byte) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2.3 Empty
4.7 Measured value (12 bit)
Input byte 2 0..7
(high byte)
Output bytes Without output bytes
(*) The live zero monitoring transmits an errgr6bit f: 1) if the current falls below the minimum of
.6 mA.

Line Fault Detection

The line fault detection can detect a lead breakage or short circuit and can be switched off on a
channel-by-channel basis.

You can preset the switching points at which a lead breakage or a short circuit is signaled, e.g.,
line breakage < 1 mA and short circuit > 21 mA.

The current circuit has Live Zero monitoring. If the current falls below the minimum of 3.6 mA,
an error bit is set (= 1).

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.
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DP configuration string: 0x50
parameter string: 0x31, data_1

Data_1
Bit Parameters Selection
0 Line fault detection 0 = off
1=o0n
1 Operating mode 0=4...20 mA (live zero)
=0 ... 20 mA (dead zero)
2.3 Analog filter 0 = off
1 =100 %/s
2=10%/s
3=1%/s
4.7 - -

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Operating mode

The Operating mode parameter defines the operating range of the I/O module with 0 ... 20 mA
(Dead Zero) or 4 ... 20 mA (Live Zero).

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Preferred Parameter Values

116

Parameters Values

Line fault detection Off

Analog filter Off

Operating mode 4mA ...20 mA

F3PEPPERL+FUCHS
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6.13 LB3*02, FB3*02, LB3103, FB3203 HART Transmitter Power Supply,
current input

6.13.1 Description
Versions

LB3002, HART transmitter power supply, current input, not intrinsically safe

FB3302, HART transmitter power supply, current input, increased safety terminals
Terminals 3 and 4 are not passed through in this /O module.

LB3102, HART transmitter power supply, current input, intrinsically safe
FB3202, HART transmitter power supply, current input, intrinsically safe
LB3103, HART transmitter power supply, current input, intrinsically safe

FB3203, HART transmitter power supply, current input, intrinsically safe

Features
Occupies 1 slot on the backplane
Number of channels: 1

Suitable field devices: pressure, differential pressure, filling level, flow rate, and
temperature converters, etc.

6 —
5 o
ﬁn—c-: I! 4 | . |s
™ . e |8
[ | T ,
+ 1 /
Figure 6.23 Block diagram LB3*02, LB3103, FB3*02, FB3203

2-wire transmitter (HART)
Supply circuit: 2/3+, 4/5-

3-wire transmitter (HART)
Supply circuit: 2/3+, 6-
Measuring circuit: 4/5+, 6-

4-wire transmitter (externally powered)
Measuring circuit: 4/5+, 6-
HART measuring circuit: 1+, 6-

Input resistance at terminals 5 and 6: 15 Q
Input resistance at terminals 1 and 6 (HART): 236 Q

Refer to the corresponding data sheet and operating instructions for further information.

[ PEPPERL+FUCHS
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Resolution

Input signals within a range of 0 mA ... 25 mA are detected with a resolution of 12 bits. The
actual measuring range is calculated based on this resolution.

Forthe range between 4 mA ... 20 mA (corresponds to 0 % ... 100 %), a resolution of 2500
measurement points is obtained, which corresponds to 0.04 %. Underranges and overranges
are taken into consideration.

Measuring Time and Cycle Time

The conversion time is approx. 100 ms. The accuracy of the measured value depends on the
cycle time of the data traffic on the bus. The signals are transmitted to the com unit every 6.5
ms irrespective of the measuring time.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Bit Structure within the Data Telegram

DP configuration code 50
Byte Bit Description
Input byte 1 0 Live zero if current < 3.6 mA (*)
(low byte) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2..3 Empty
4..7 Measured value (12 bit)
Input byte 2 0..7
(high byte)
Output bytes Without output bytes
(*) The live zero monitoring transmits an err§r6bit 5: 1) if the current falls below the minimum of
.6 mA.

Line Fault Detection

The line fault detection can detect a lead breakage or short circuit and can be switched off on a
channel-by-channel basis.

You can preset the switching points at which a lead breakage or a short circuit is signaled, e.g.,
line breakage < 1 mA and short circuit> 21 mA.

The current circuit has Live Zero monitoring. If the current falls below the minimum of 3.6 mA,
an error bit is set (= 1).

F3PEPPERL+FUCHS
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Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.
Caution!
Function interruption due to PROFIBUS restart

If you change the Synchronous data parameter and therefore change the number of HART
auxiliary variables, this will result in a change to the data structure of the PROFIBUS data
telegram. These modifications require a restart of the PROFIBUS.

You can change the number of HART auxiliary variables during ongoing operation only if your
process control system supports Hot Configuration in Run (HCiR). See chapter 4.3.7
LB3*02, FB3*02

DP configuration string: depending on the number of HART variables
parameter string: 0x32, data_1

Data_1
Bit Parameter Selection
0 Line fault detection 0 = off
1=o0n
1 Operating mode 0=4...20 mA (live zero)
=0... 20 mA (dead zero)
2..3 Analog filter 0 = off
1=100 %/s
2=10 %l/s
3=1%/s
4..6 Synchronous data 0 = standard
1 = standard + 1st HART variable
2 = standard + 1st ... 2nd HART
variable
3 = standard + 1st ... 3rd HART variable
4 = standard + 1st ... 4th HART variable|
7 - -

Synchronous data

Each HART auxiliary variable occupies 4 octets in the synchronous data traffic. The I/O
module, together with all four HART auxiliary variables, occupies a total of 18 octets within the
synchronous data traffic. Thirteen of these 1/O modules fill the entire data area. The HART
auxiliary variables are updated less frequently than the standard process data.

The I/O module is allocated different DP configuration strings depending on how many HART
auxiliary variables are included in the synchronous data traffic.

Standard: In standard mode, 2 octets of data are provided.
DP configuration string: 0x50
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Standard + 1st HART variable: The first HART auxiliary variable is also provided
(2 octets + 4 octets = 6 octets)
DP configuration string: 0x52

Standard + 1st + 2nd HART variables: The first and second HART auxiliary variables
are also provided (2 octets + 8 octets = 10 octets)
DP configuration string: 0x54

Standard + 1st to 3rd HART variables: The first, second, and third HART auxiliary
variables are also provided (2 octets + 12 octets = 14 octets)
DP configuration string: 0x56

Standard + 1st to 4th HART variables: The first, second, third, and fourth HART
auxiliary variables are also provided (2 octets + 16 octets = 18 octets)
DP configuration string: 0x58

If the remote I/O station receives a new parameter set, HART communication must be
restarted. During the initialization phase, no valid HART auxiliary variables are available.
Following initialization, the HART auxiliary variables are read by a HART scan and made
available again. The scan generally takes several seconds.

LB3103, FB3203

DP configuration string: 0x50
parameter string: 0x33, data_1

Data_1
Bit Parameter Selection
0 Line fault detection 0 = off
1=o0n
1 Operating mode 0=4...20 mA (live zero)
1=0...20 mA (dead zero)
2.3 Analog filter 0 = off
1 =100 %/s
2=10%/s
3=1%/s
4.7 - -

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Operating mode

The Operating mode parameter defines the operating range of the 1/0 module with 0 ... 20 mA
(Dead Zero) or 4 ... 20 mA (Live Zero).

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,

linear).
Preferred Parameter Values
Parameters Values
Line fault detection Off
Analog filter Off
Operating mode 4 mA ...20 mA

120 FPEPPERL+FUCHS
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6.14 LB3104, FB3204 Transmitter Power Supply, Current Input
LB3*05, FB3*05 HART Transmitter Power Supply, Current Input

6.14.1 Description

Versions
LB3104, transmitter power supply, current input, intrinsically safe
FB3204, transmitter power supply, current input, intrinsically safe
LB3005, HART transmitter power supply, current input, not intrinsically safe
FB3305, HART transmitter power supply, current input, increased safety terminals
LB3105, HART transmitter power supply, current input, intrinsically safe

FB3205, HART transmitter power supply, current input, intrinsically safe

Features
Occupies 2 slots on the backplane
Number of channels: 4

Suitable field devices: pressure, differential pressure, filling level, flow rate, and
temperature converters, etc.

5+
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=
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Figure 6.24 Block diagram LB3104, FB3204
2-wire transmitter
Supply circuit: channel | 1+, 2-, channel Il 5+, 6-, channel lll 9+, 10-, channel IV 13+, 14-

3-wire transmitter
Supply circuit: channel | 1+, 4-, channel Il 5+, 8-, channel lll 9+, 12-, channel IV 13+, 16-

Measuring circuit: channel | 3+, 4-, channel Il 7+, 8-, channel lll 11+, 12-, channel IV 15+,

4-wire transmitter (powered externally)

Measuring circuit: channel | 3+, 4-, channel Il 7+, 8-, channel lll 11+, 12-, channel IV 15+,

16-

16-

Input resistance: 15 Q (channel I: 3, 4; channel Il: 7, 8; channel lll: 11, 12; channel IV: 15, 16)

[ PEPPERL+FUCHS
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6.14.3
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Figure 6.25 Block diagram LB3*05, FB3*05

2-wire transmitter (HART)
Supply circuit: channel | 1+, 2-, channel Il 5+, 6-, channel lll 9+, 10-, channel IV 13+, 14-

3-wire transmitter
Supply circuit: channel | 1+, 4-, channel Il 5+, 8-, channel lll 9+, 12-, channel IV 13+, 16-
Measuring circuit: channel | 3+, 4-, channel Il 7+, 8-, channel lll 11+, 12-, channel IV 15+, 16-

4-wire transmitter (powered externally)
Measuring circuit: channel | 3+, 4-, channel Il 7+, 8-, channel lll 11+, 12-, channel IV 15+, 16-

Input resistance: 15 Q (channel I: 3, 4; channel Il: 7, 8; channel lll: 11, 12; channel IV: 15, 16)

Refer to the corresponding data sheet and operating instructions for further information.

Resolution

Input signals within a range of 0 mA ... 25 mA are detected with a resolution of 12 bits. The
actual measuring range is calculated based on this resolution.

Forthe range between 4 mA ... 20 mA (corresponds to 0 % ... 100 %), a resolution of 2500
measurement points is obtained, which corresponds to 0.04 %. Underranges and overranges
are taken into consideration.

Measuring Time and Cycle Time

The conversion time for all 4 channels together is approx. 80 ms. The accuracy of the
measured value depends on the cycle time of the data traffic on the bus. The signals are
transmitted to the com unit every 6.5 ms irrespective of the measuring time.

During HART communication, new values are only transmitted to the com unit every third
internal data cycle. 50 ms is required for this. In the worst case scenario, the total time is
therefore 130 ms.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

F3PEPPERL+FUCHS
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If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Note!
Dual-Width 1/0 Module

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/O module in a Remote I/O station. See chapter 6.1

Bit Structure Within the Data Telegram

DP configuration code 53

Byte Bit Description
Input byte 1 0 Live zero if current 3.6 mA (*)
(low byte) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2.3 Empty
4..7 Measured value channel 1 (12 bit)
Input byte 2 0..7
(high byte)
Input bytes 3... 8 Same structure as input bytes 1 and 2 for channel 1
Output bytes Without output bytes

(*) The live zero monitoring transmits an error bit (= 1) if the current falls below the minimum of
3.6 mA.

Line Fault Detection

The line fault detection can detect a lead breakage or short circuit and can be switched off on a
channel-by-channel basis.

You can preset the switching points at which a lead breakage or a short circuit is signaled, e.g.,
line breakage < 1 mA and short circuit > 21 mA.

The current circuit has Live Zero monitoring. If the current falls below the minimum of 3.6 mA,
an error bit is set (= 1).

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.
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LB3104, FB3204

DP configuration string: 0x53
parameter string 3x04: 0x34, data_1, ..., data_4

Data_1 ... data_4 (channel 1 ... channel 4)

Bit Parameters Selection
0 Line fault detection 0 = off
1=o0n
1 Operating mode 0=4...20 mA (live zero)
=0 ... 20 mA (dead zero)
2.3 Analog filter 0 = off
1 =100 %/s
2=10%/s
3=1%/s
4.7 - -

LB3*05, FB3*05

DP configuration string: 0x53
parameter string 3x05: 0x35, data_1, ..., data_4

Data_1 ... data_4 (channel 1 ... channel 4)

Bit Parameters Selection
0 Line fault detection 0 = off
1=o0n
1 Operating mode 0=4...20 mA (live zero)
1=0...20 mA (dead zero)
2.3 Analog filter 0 = off
1 =100 %/s
2=10%/s
3=1%/s
4.5 - —
6..7 Substitute value 0 = current value
1=-25%
2=106.25%
3 =last valid value

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Operating mode

The Operating mode parameter defines the operating range of the 1/0 module with 0 ... 20 mA
(Dead Zero) or 4 ... 20 mA (Live Zero).

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2

124
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LB8106*/FB8206*
Configuring 1/0 Modules

Preferred Parameter Values

Parameters Values

Line fault detection Off

Operating mode 4mA ...20 mA
Analog filter Off

Substitute value Current value

200337 2016-03
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6.15
6.15.1

6.15.2

6.15.3

126

LB3*06 HART transmitter power supply
Description

Versions
LB3006, HART transmitter power supply, not intrinsically safe

LB3106, HART transmitter power supply, intrinsically safe

Features
Occupies 1 slot on the backplane
Number of channels: 4

Suitable field devices: pressure, differential pressure, filling level, flow rate, and
temperature converters, etc.
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Figure 6.26 Block diagram LB3*06

The connection layout and other technical data can be found on the relevant data sheet.
Measuring Time and Cycle Time

The conversion time for all 4 channels together is approx. 80 ms. The accuracy of the
measured value depends on the cycle time of the data traffic on the bus. The signals are
transmitted to the com unit every 6.5 ms irrespective of the measuring time.

During HART communication, new values are only transmitted to the com unit every third
internal data cycle. 50 ms is required for this. In the worst case scenario, the total time is
therefore 130 ms.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

F3PEPPERL+FUCHS
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The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Bit Structure within the Data Telegram

DP configuration code 53

Octet Bit Meaning
Input octet 1 0 Live zero if current < 3.6 mA (*)
(low octet) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2.3 Empty
4..7 Measured value channel 1 (12 bit)
Input octet 2 0..7
(high octet)
Inputoctets 3... 8 Same structure as input octets 1 and 2 for channel 1
Output octets Without output octets

(*) The live zero monitoring transmits one error bit (= 1) if the current falls below the minimum
of 3.6 mA.

Line Fault Detection

The line fault detection can detect a lead breakage or short circuit and can be switched off on a
channel-by-channel basis.

You can preset the switching points at which a lead breakage or a short circuit is signaled, e.g.,
line breakage < 1 mA and short circuit > 21 mA.

The current circuit has Live Zero monitoring. If the current falls below the minimum of 3.6 mA,
an error bit is set (= 1).

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x53
parameter string 3x06: 0x36, data_1, ..., data_4
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Data_1 ... Data_4 (Channel 1 ... Channel 4)

Bit Parameter Selection
0 Line fault detection 0 = off
1=o0n
1 Operating mode 0=4...20 mA (live zero)
1=0...20 mA (dead zero)
2.3 Analog filter 0 = off
1 =100 %/s
2=10%/s
3=1%/s
4.5 - —
6..7 Substitute value 0 = current value
1=-25%
2=106.25%
3 =last valid value

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Operating mode

The Operating mode parameter defines the operating range of the 1/0 module with 0 ... 20 mA
(Dead Zero) or 4 ... 20 mA (Live Zero).

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Substitute value
The I/O module may issue substitute values in the event of an error. See chapter 6.2

Preferred Parameter Values

Parameter Values

Line fault detection Off

Operating mode 4mA ...20 mA
Analog filter Off

Substitute value Current value

F3PEPPERL+FUCHS
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LB8106*/FB8206*
Configuring 1/0 Modules

6.16 LB4101, FB4*01 Current Output
LB4*02, FB4*02 HART Current Output
6.16.1 Description
Versions

= LB4101, current output, intrinsically safe
= FB4201, current output, intrinsically safe
= LB4002, HART current output, not intrinsically safe

= FB4302, HART current output, increased safety terminals
Versions with bus-independent shutdown input are available

= LB4102, HART current output, intrinsically safe
Versions with bus-independent shutdown input are available

= FB4202, HART current output, intrinsically safe
Versions with bus-independent shutdown input are available.

Features
= Occupies 1 slot on the backplane

= Number of channels: 1
= Suitable field devices: proportional valves, I/P converters, local indicators

Figure 6.27 Block diagram LB4101, FB4*01
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LB8106*/FB8206*
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Figure 6.28 Block diagram LB4*02, FB4*02 without shutdown input

Figure 6.29 Block diagram LB4*02, FB4*02 with shutdown input

Refer to the corresponding data sheet and operating instructions for further information.
6.16.2 Resolution

Output signals within a range of 0 mA ... 25 mA are generated with a resolution of 12 bits. The
actual measuring range is calculated based on this resolution.

For the range between 4 mA ... 20 mA (corresponds to 0 % ... 100 %), a resolution of 2500
measurement points is obtained, which corresponds to 0.04 %.

6.16.3 Measuring Time and Cycle Time

The conversion time is approx. 50 ms. The accuracy of the measured value depends on the
cycle time of the data traffic on the bus. The signals are transmitted to the com unit every 6.5
ms irrespective of the measuring time.

6.16.4 Data Transfer
Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

200337 2016-03
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If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65535.

One data word (16 bit) word per channel is available for data transfer. The most significant 12
bits are used.

Bit Structure within the Data Telegram

DP configuration code 60

Byte Bit Description
Input bytes Without input bytes
Output byte 1 0..3 Empty
(low byte) 4..7 Process value (12 bit)
Output byte 2 0..7
(high byte)

Line Fault Detection

The line fault detection can detect a line breakage and can be switched off on a channel-by-
channel basis.

Line fault detection works on the basis of measuring a minimum current of 1 mA. The current
still flows even when the control system specifies 0 mA. The line fault detection function is
therefore unsuitable for 0 mA ... 20 mA outputs. When currents < 0.1 mA are detected, a lead
breakage is signaled.

Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x60
parameter string 4x01: 0x41, data_1
parameter string 4x02: 0x42, data_1
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Data_1
Bit Parameters Selection
0 Line fault detection 0 = off
1=o0n
1 Operating mode 0=4..20mA (live zero)
=0 ... 20 mA (dead zero)
2.3 Analog filter 0 = off
1 =100 %/s
2=10 %/s
3=1%/s
4.6 Substitute value 0=0mA
1=4mA
2=20mA
3=25mA
4 =last valid value
5 = current value
7 Minimum output value 0=0mA
1=4mA

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Operating mode

The Operating mode parameter defines the operating range of the 1/0 module with 0 ... 20 mA

(Dead Zero) or 4 ... 20 mA (Live Zero).
Analog filter

The analog filter for damping the signal can be activated if the output signals fluctuate.
Enter a value in % for defining the rate of change of the output value for each second. The
measurement range is used as the reference value (characteristic: ramp, linear).

Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2

Minimum output value

Use this parameter for field devices that require a minimum current to operate correctly. Note
that HART communication also requires a minimum current.

If the function is activated, the /O module ignores all values transferred by the process control

system that are below the minimum current value and transmits the minimum output value
instead. To disable the feature, use the setting 0 = 0 mA.

Preferred Parameter Values

Parameters Values

Line fault detection Off

Analog filter Off

Operating mode 4mA ...20 mA
Substitute value Current value
Minimum output value 4 mA

F3PEPPERL+FUCHS
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Configuring Strain Gauge Measurement

I/O modules LB4101 and LB5*02 or FB4*01 and FB5202 can be interconnected for strain
gauge measurements. Use analog output LB4101 or FB4*01 to create a constant current, and
the measuring input for the temperature input LB5*02 or FB5202 to process the millivolt signal
for the resulting bridge voltage.

A constant current of 20 mA is sufficient for the bridge voltage for a 350 Q bridge. A bridge
voltage of 7 V is produced. With a bridge sensitivity of 2 mV/V, a voltage of 14 mV results at full
load.

Configuring 1/0 Modules for Strain Gauge Measurement

Set a fixed value of 20 mA via the fieldbus for the analog output LB4101 or FB4*01.
Setthe LB5*02 and FB5202 temperature input to a millivolt measurement.
Select an external cold junction for the temperature input LB5*02 or FB5202.

Deactivate cold junction compensation for LB5*02 and FB5202 temperature input by setting
the thermostat temperature for the external cold junction to 0 °C.

Ao bd =

Note!
Accuracy

The combination of the two I/O modules produces an overall accuracy of approx. 0.2 %. The
accuracy is comprised as follows.

Current source LB4101 or FB4*01 equates to 0.1 %

millivolt amplifier LB5*02 or FB5202 PC equates to 0.1 %

502 Bus

4*01

Figure 6.30 Example of a strain gauge bridge
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6.17 LB4104, FB4204 Current Output
LB4*05, FB4*05 HART Current Output
6.17.1 Description
Versions

= LB4104, current output, intrinsically safe
= FB4204, current output, intrinsically safe

= LB4005, HART current output, not intrinsically safe
Versions available with bus-independent shutdown input

= FB4305, HART current output, increased safety terminals
Versions available with bus-independent shutdown input

= LB4105, HART current output, intrinsically safe
Versions available with bus-independent shutdown input

= FB4205, HART current output, intrinsically safe
Versions available with bus-independent shutdown input

Features
= Occupies 2 slots on the backplane

= Number of channels: 4
= Suitable field devices: proportional valves, I/P converters, local indicators

Niz}
e
{5

Figure 6.31 Block diagram LB4104, FB4204
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Figure 6.32 Block diagram LB4*05, FB4*05 without shutdown input

| !
1 e —— —
nnnn I'_ 8- Iz
ol T NLET v ES A
6 {
: “I{ 5+ s " - CED
. ”{ 4- 2 o O
1 3+ =}
nnnn IEI 2- r:HH
EHEENRG

Figure 6.33 Block diagram LB4*05, FB4*05 with shutdown input

Refer to the corresponding data sheet and operating instructions for further information.
Resolution

Output signals within a range of 0 mA ... 25 mA are generated with a resolution of 12 bits. The
actual measuring range is calculated based on this resolution.

For the range between 4 mA ... 20 mA (corresponds to 0 % ... 100 %), a resolution of 2500
measurement points is obtained, which corresponds to 0.04 %.

Measuring Time and Cycle Time

The conversion time for all 4 channels together is approx. 60 ms. During HART communication,
this time increases to 110 ms. However, the accuracy of the measured value depends on the
cycle time of the data traffic on the bus. The signals are transmitted to the com unit every 6.5
ms irrespective of the measuring time.

Data Transfer
Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.
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If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote I/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is

unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...

65535.

One data word (16 bit) word per channel is available for data transfer. The most significant 12

bits are used.

Note!

Dual-Width I/O Module

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/O module in a Remote I/O station. See chapter 6.1

The line fault detection is available for the analog output LB4*05 or FB4*05 in version 1.09 or
higher of the GSD/GSE file only.

Bit Structure within the Data Telegram

DP configuration code C0 43 40

(high byte)

Byte Bit Description
Input byte 1 0 Empty
(low byte) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2..4 Empty
5 Line fault detection channel 2 (0 = OK, 1 = error)
6..7 Empty
Input byte 2 0 Empty
(high byte) Line fault detection channel 3 (0 = OK, 1 = error)
2..4 Empty
5 Line fault detection channel 4 (0 = OK, 1 = error)
6..7 Empty
Output byte 1 0 Empty
(low byte) Invalid channel 1
2..3 Empty
4.7 Process value channel 1 (12 bit)
Output byte 2 0..7

Output bytes 3 ... 8

Same structure as output bytes 1 and 2 for channel 1

F3PEPPERL+FUCHS
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Line Fault Detection

Note!

The LB4*05, FB4*05 I/O module is available with and without line fault detection. The com unit
and the operator interface are the same across the various versions, however. Note, therefore,
that the line fault detection settings relate to I/O modules with line fault detection only.

The line fault detection can detect a line breakage and can be switched off on a channel-by-
channel basis.

Line fault detection works on the basis of measuring a minimum current of 1 mA. The current
still flows even when the control system specifies 0 mA. The line fault detection function is
therefore unsuitable for 0 mA ... 20 mA outputs. When currents < 0.1 mA are detected, a lead
breakage is signaled.

Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0xCO0, 0x43, 0x40
parameter string 4x04: 0x44, data_1, ..., data_4
parameter string 4x05: 0x45, data_1, ..., data_4

Data_1 ... data_4 (channel 1 ... channel 4)

Bit Parameters Selection
0 Line fault detection 0 = off
(only for LB4*05 or FB4*05 in version | 1=on
1.09 or higher of the GSD/GSE file)
1 Operating mode 0=4...20 mA (live zero)
1=0...20 mA (dead zero)
2..3 Analog filter 0 = off
1 =100 %/s
2=10 %/s
3=1%/s
4..6 Substitute value 0=0mA
1=4mA
2=20mA
3=25mA
4 = last valid value
5 = current value
7 Minimum output value 0=0mA
1=4mA
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Operating mode

The Operating mode parameter defines the operating range of the 1/0 module with 0 ... 20 mA
(Dead Zero) or 4 ... 20 mA (Live Zero).

Analog filter

The analog filter for damping the signal can be activated if the output signals fluctuate.
Enter a value in % for defining the rate of change of the output value for each second. The
measurement range is used as the reference value (characteristic: ramp, linear).

Substitute value
The I/O module may issue substitute values in the event of an error. See chapter 6.2
Minimum output value

Use this parameter for field devices that require a minimum current to operate correctly. Note
that HART communication also requires a minimum current.

If the function is activated, the /O module ignores all values transferred by the process control
system that are below the minimum current value and transmits the minimum output value
instead. To disable the feature, use the setting 0 = 0 mA.

Preferred Parameter Values

Parameters Values

Line fault detection Off

Analog filter Off

Operating mode 4mA ...20 mA

Substitute value

Current value

Minimum output value 4 mA

F3PEPPERL+FUCHS
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LB4106 HART Current Output
Description

Versions

LB4106, HART current output, intrinsically safe
Versions with bus-independent shutdown input are available.

Features
= Occupies 1 slot on the backplane

= Number of channels: 4
= Suitable field devices: proportional valves, I/P converters, local indicators
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Figure 6.34 Block diagram LB4106 without shutdown input
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Figure 6.35 Block diagram LB4106 with shutdown input

The connection layout and other technical data can be found on the relevant data sheet.
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6.18.2 Resolution

Output signals within a range of 0 mA ... 25 mA are generated with a resolution of 12 bits. The
actual measuring range is calculated based on this resolution.

Forthe range between 4 mA ... 20 mA (corresponds to 0 % ... 100 %), a resolution of 2500
measurement points is obtained, which corresponds to 0.04 %.

6.18.3 Measuring Time and Cycle Time

The conversion time for all 4 channels together is approx. 60 ms. During HART communication,
this time increases to 110 ms. However, the accuracy of the measured value depends on the
cycle time of the data traffic on the bus. The signals are transmitted to the com unit every 6.5
ms irrespective of the measuring time.

6.18.4 Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65535.

One data word (16 bit) word per channel is available for data transfer. The most significant 12
bits are used.

Bit Structure within the Data Telegram

DP configuration code C0 43 40
Byte Bit Description
Input byte 1 0 Empty
(low byte) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2..4 Empty
5 Line fault detection channel 2 (0 = OK, 1 = error)
6..7 Empty
Input byte 2 0 Empty
(high byte) 1 Line fault detection channel 3 (0 = OK, 1 = error)
2..4 Empty
5 Line fault detection channel 4 (0 = OK, 1 = error)
6..7 Empty
Output byte 1 0 Empty
(low byte) Invalid channel 1
2..3 Empty
4.7 Process value channel 1 (12 bit)
Output byte 2 0..7
(high byte)
Output bytes 3 ... 8 Same structure as output bytes 1 and 2 for channel 1
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Line Fault Detection

The line fault detection can detect a line breakage and can be switched off on a channel-by-
channel basis.

Line fault detection works on the basis of measuring a minimum current of 1 mA. The current
still flows even when the control system specifies 0 mA. The line fault detection function is
therefore unsuitable for 0 mA ... 20 mA outputs. When currents < 0.1 mA are detected, a lead
breakage is signaled.

Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0xC0, 0x43, 0x40
parameter string 4x06: 0x46, data_1, ..., data_4

Data_1 ... data_4 (channel 1 ... channel 4)

Bit Parameters Selection

0 Line fault detection 0 = off
1=o0n

1 Operating mode 0=4...20 mA (live zero)
1=0...20 mA (dead zero)

off

00 %l/s

0 %l/s
%/s

2..3 Analog filter

mA

mA

0 mA

5 mA

ast valid value
urrent value

y

1

1
4..6 Substitute value 0
4
2
2

7 Minimum output value

O PR WN—=-O| WN—=O

c
0mA
4 mA

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Operating mode

The Operating mode parameter defines the operating range of the /0O module with 0 ... 20 mA
(Dead Zero) or 4 ... 20 mA (Live Zero).
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Analog filter

The analog filter for damping the signal can be activated if the output signals fluctuate.
Enter a value in % for defining the rate of change of the output value for each second. The
measurement range is used as the reference value (characteristic: ramp, linear).

Substitute value
The I/O module may issue substitute values in the event of an error. See chapter 6.2
Minimum output value

Use this parameter for field devices that require a minimum current to operate correctly. Note
that HART communication also requires a minimum current.

If the function is activated, the I/O module ignores all values transferred by the process control
system that are below the minimum current value and transmits the minimum output value
instead. To disable the feature, use the setting 0 = 0 mA.

Preferred Parameter Values

Parameters Values

Line fault detection Off

Analog filter Off

Operating mode 4mA ...20 mA
Substitute value Current value
Minimum output value 4 mA

200337 2016-03
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LB5*01, FB5201 RTD Converter
Description

Versions
LB5001, RTD converter, notintrinsically safe
LB5101, RTD converter, intrinsically safe
FB5201, RTD converter, intrinsically safe

Features
Occupies 1 slot on the backplane
Number of channels: 1

Suitable sensors: 2-, 3- and 4-wire connection, resistance thermometer, slide-wire sensor
up to 400 Q

mV

COM

Figure 6.36 Block diagram LB5*01, FB5201

2-wire connection: 5,6

3-wire connection: 1,5, 6

4-wire connection: 1,2,5, 6

Refer to the corresponding data sheet and operating instructions for further information.
Resolution

Temperatures within a range of -200 °C ... 850 °C are detected with a resolution of 16 bits. The
actual measuring range is calculated based on this resolution.

For the smallest span (0 % ... 100 %), a resolution of 2500 measurement points is obtained,
which corresponds to 0.04 %.

Measuring Time and Cycle Time
The processing times depend on the preset measurement process.

20 ms without line fault detection
125 ms with line fault detection

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time. A
filter is available for smoothing the input signals.
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Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Bit Structure within the Data Telegram

DP configuration code 50

Byte Bit Description
Input byte 1 0 Empty
1 Line fault detection channel 1 (0 = OK, 1 = error)
2..3 Empty
4..7 Measured value (12 bit)
Input byte 2 0..7
Output bytes Without output bytes

Line Fault Detection

The line fault detection can detect a lead breakage or short circuit and can be switched off on a
channel-by-channel basis.

Line breakage: Resistance > 1 kQ with Pt100
Short circuit: Resistance < 10 Q with Pt100

The broken wire delay function waits until 10 faultless measuring cycles have been completed
before enabling measured values to avoid constant toggling between OK/fault if there is aloose
contact.

Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x50
parameter string: 0x51, data_1, data_2

F3PEPPERL+FUCHS
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Data_1
Bit Parameters Selection
0 Line fault detection 0 = off
1=o0n
1...2 Analog filter 0 = off
1 =100 %/s
2=10 %/s
3=1%/s
3...4 Operating mode 0 = 4-wire
1 = 3-wire
2 =2-wire (Rl =20 Q)
5..7 - -
Data_2
Bit Parameters Selection
0..4 Measurement range Pt100
0=-200...850 °C
1=-200...300°C
2=0...500"°C
3=300 ...850 °C
4=0...100°C
5=0...200°C
6=0...300"°C
7=-50...50°C
Resistance
8=0..400Q
9=0..200Q
10=0...100Q
11=0..50Q
5..7 - -

[ PEPPERL+FUCHS

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Operating mode

Specify how the sensor is connected (2, 3 or 4-wire configuration). With a 2-wire configuration,
the resistance of the supply lines is preset permanently to Rl =20 Q.

Measurement range

Select the correct measurement range in line with the connected sensor. The physical units
differ depending on the sensor.
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Preferred Parameter Values

Parameters Values

Line fault detection Off

Analog filter Off

Operating mode 4-wire

Measurement range Pt100: -200 °C ... 850 °C

200337 2016-03
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6.20.1
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LB5*02, FB5202 Thermocouple Converter
Description

Versions
= LB5002, thermocouple converter, not intrinsically safe
= LB5102, thermocouple converter, intrinsically safe
= FB5202, thermocouple converter, intrinsically safe

Features
= Occupies 1 slot on the backplane

= Number of channels: 1

= Suitable sensors: thermocouple types U, B, E, T, K, S, R, L, J, N, pallaplat and mV
sensors

- N W s~ OO

Figure 6.37 Block diagram LB5*02, FB5202

Cold junctions: 1, 2

Thermocouple: 5+, 6-

Refer to the corresponding data sheet and operating instructions for further information.
Resolution

Temperatures within a range of -200 °C ... 850 °C are detected with a resolution of 16 bits. The
actual measuring range is calculated based on this resolution.

For the smallest span of 5 mV (0 % ... 100 %), a resolution of 2500 measurement points is
obtained, which corresponds to 0.04 %.

All conventional thermocouple curves and pallaplat are linearized.
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Measuring Time and Cycle Time

The processing times depend on the preset measurement process.
External reference junction (CJC)

e 20 ms without line fault detection
e 80 ms with line fault detection
Internal reference junction (CJC)

¢ 120 ms without line fault detection
e 240 ms with line fault detection

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time. A
filter is available for smoothing the input signals.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Bit Structure within the Data Telegram

DP configuration code 50

Byte Bit Description
Input byte 1 0 Empty
1 Line fault detection channel 1 (0 = OK, 1 = error)
2..3 Empty
4..7 Measured value (12 bit)
Input byte 2 0..7
Output bytes Without output bytes

Line fault detection

The line fault detection can detect a line breakage and can be disabled via software.

The broken wire delay function waits until 10 faultless cycles have been completed before
enabling measured values to avoid constant toggling between OK/fault if there is a loose
contact.

F3PEPPERL+FUCHS
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6.20.6 Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x50
parameter string: 0x52, data_1, data_2

Data_1
Bit Parameters Selection
0 Line fault detection 0 = off
1=o0n
1...2 Analog filter 0 = off
1=100 %/s
2=10 %l/s
3=1%/s
3 Cold junction 0 = internal
1 = external
4 Ext. cold junction temperature 0=0°C
1=50°C
5...7 - -

200337 2016-03
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Data_2

Bit Parameters Selection

0..5 Measurement range mV
0=-75...75mV
1=0..75mV
2=0..50mV
3=0..25mV
Type U
4 =-200...600°C
5=-200...200 °C
6=0..200°C
7=200...600 °C
Type B
8=0..1800°C
9=0..900°C
10=450...1350 °C
11 =900 ... 1800 °C
Type E
12=-270...1000 °C
13=-270...360 °C
14 =50...680 °C
15 =360 ... 1000 °C
Type T
16 =-270...400 °C
17 =-270..60°C
18 =-100...230 °C
19=60...400 °C
Type K
20=-200...1370 °C
21 =-200...500 °C
22=150...850"°C
23=500...1370 °C
Type S
24=0..1760°C
25=0..900°C
26 =450...1350 °C
27 =900 ...1760 °C
Type R
28 =-50...1750 °C
29=-50...900 °C
30=450...1350 °C
31=900...1750 °C
Type L
32=-200...900 °C
33=-200...350 °C
34=75...625°C
35=350...900 °C
Type J
36 =-210... 1200 °C
37 =-200...500 °C
38=150...850 °C
39=500...1200 °C
Type N
40 =-200 ... 1350 °C
41 =-200 ... 600 °C
42 =200...1000 °C
43 =500 ... 1350 °C
Pallaplat
44 =-100 ... 1300 °C
45 =-100 ... 600 °C
46 =250 ... 950 °C
47 =600 ... 1300 °C

6..7 - -

200337 2016-03
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Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Cold junction

Select between an internal and external cold junction. If you have selected an external cold
junction, specify the external cold junction temperature.

Ext. cold junction temperature
If you have selected an external cold junction, specify the temperature of the thermostat in use.
Measurement range

Select the correct measurement range in line with the connected sensor. The physical units
differ depending on the sensor.

Preferred Parameter Values

Parameters Values

Line fault detection Off

Analog filter Off

Cold junction Internal

Ext. cold junction temperature 0°C

Measurement range Type U: -200 °C ... 600 °C

Configuring Strain Gauge Measurement

I/O modules LB4101 and LB5*02 or FB4*01 and FB5202 can be interconnected for strain
gauge measurements. Use analog output LB4101 or FB4*01 to create a constant current, and
the measuring input for the temperature input LB5*02 or FB5202 to process the millivolt signal
for the resulting bridge voltage.

A constant current of 20 mA is sufficient for the bridge voltage for a 350 Q bridge. A bridge
voltage of 7 V is produced. With a bridge sensitivity of 2 mV/V, a voltage of 14 mV results at full
load.

Configuring 1/0 Modules for Strain Gauge Measurement

Set a fixed value of 20 mA via the fieldbus for the analog output LB4101 or FB4*01.
Setthe LB5*02 and FB5202 temperature input to a millivolt measurement.
Select an external cold junction for the temperature input LB5*02 or FB5202.

Ao b=

Deactivate cold junction compensation for LB5*02 and FB5202 temperature input by setting
the thermostat temperature for the external cold junction to 0 °C.

Note!

Accuracy

The combination of the two I/O modules produces an overall accuracy of approx. 0.2 %. The
accuracy is comprised as follows.

Current source LB4101 or FB4*01 equates to 0.1 %

millivolt amplifier LB5*02 or FB5202 PC equates to 0.1 %
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5*02 Bus

4*01

Figure 6.38 Example of a strain gauge bridge

200337 2016-03
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LB5*04, FB5204 RTD Converter
Description

Versions
LB5004, RTD converter, notintrinsically safe

LB5104, RTD converter, intrinsically safe
FB5204, RTD converter, intrinsically safe

Features
Occupies 2 slots on the backplane
Number of channels: 4

Suitable sensors: 2-, 3- and 4-wire connection, resistance thermometer, slide-wire sensor

CeerE i
Cerre Tl

COM

Figure 6.39 Block diagram LB5*04, FB5204

Channel I: resistance/potentiometer input 1 ... 4
Channel IlI: resistance/potentiometer input5 ... 8
Channel lll: resistance/potentiometer input 9 ... 12
Channel IV: resistance/potentiometer input 13 ... 16

Refer to the corresponding data sheet and operating instructions for further information.
Resolution

Temperatures within a range of -200 °C ... 850 °C are detected with a resolution of 16 bits. The
actual measuring range is calculated based on this resolution.

For the smallest span (0 % ... 100 %), a resolution of 2500 measurement points is obtained,
which corresponds to 0.04 %.

Measuring Time and Cycle Time
The processing times depend on the preset measurement process.
120 ms per active channel or 480 ms for all 4 channels

240 ms for converting the signals of a resistive sensor channel in a 3-wire configuration

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time. It
takes 4 x 6.25 ms =25 ms until the values of all 4 channels are present in the com unit because
the values are transferred one after the other. This time must be added to the conversion time.
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A filter is available for smoothing the input signals.

It can take 15 s after downloading a configuration before the /0 module parameters are
applied.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Note!
Dual-Width I/0 Module

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/O module in a Remote I/O station. See chapter 6.1

Bit Structure within the Data Telegram

DP configuration code 53

Byte Bit Description
Input byte 1 0 Empty
(low byte) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2..3 Empty
4.7 Measured value channel 1 (12 bit)
Input byte 2 0..7
(high byte)
Input bytes 3... 8 Same structure as input bytes 1 and 2 for channel 1
Output bytes Without output bytes

Line Fault Detection

The line fault detection can detect a lead breakage or short circuit and can be switched off on a
channel-by-channel basis.

Line breakage: Resistance > 1 kQ with Pt100
Short circuit: Resistance < 10 Q with Pt100

The broken wire delay function waits until 10 faultless measuring cycles have been completed
before enabling measured values to avoid constant toggling between OK/fault if there is aloose
contact.

F3PEPPERL+FUCHS
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6.21.6 Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x53
parameter string: 0x54, data_1, data_2, ..., data_8

Data_1, 3,5, 7 (channel 1 ... channel 4)

Bit Parameters Selection

0 Line fault detection 0 = off
1=o0n

1...2 Analog filter 0 = off
1=100 %/s
2=10 %l/s
3=1%/s

3...4 Operating mode 0 = 4-wire
1= 3-wire
2 = 2-wire (Rl =20 Q)

5..7 - R

200337 2016-03
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Data_2, 4, 6, 8 (channel 1 ... channel 4)

Bit Parameters Selection

0..7 Measurement range Pt100
0=0..50°C
1=0..100°C
2=0..200°C
3=0..500°C

4=-200...850"°C
5=-200...300 °C
6 =300...850 °C
Pt200
10=0..50°C

... (such as Pt100)
16 =300 ... 850 °C
Pt500
20=0..50°C

... (such as Pt100)
26 =300 ...850 °C
Pt1000
30=0..50°C

... (such as Pt100)
36 =300...850 °C
Ni100
40=0..50°C
41=0..100°C
42=0..150°C
43=0..200°C
44 =-50...50 °C
45 =-50...150 °C
46 =-70...230 °C
Ni500
50=0..50°C

... (such as Ni100)
56 =-70...230 °C
Ni1000
60=0..50°C

... (such as Ni100)
66 =-70...230 °C
Slide-wire sensor, 2-wire
see GSD/GSE file

Slide-wire sensor, 3-wire
see GSD/GSE file

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Operating mode

Specify how the sensor is connected (2, 3 or 4-wire configuration). With a 2-wire configuration,
the resistance of the supply lines is preset permanently to Rl =20 Q.

Measurement range

Select the correct measurement range in line with the connected sensor. The physical units
differ depending on the sensor.
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Preferred Parameter Values

Parameters Values

Line fault detection Off

Analog filter Off

Operating mode 4-wire

Measurement range Pt100: -200 °C ... 850 °C

200337 2016-03
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LB5*05, FB5205 Thermocouple Converter
Description

Versions
LB5005, thermocouple converter, not intrinsically safe
LB5105, thermocouple converter, intrinsically safe
FB5205, thermocouple converter, intrinsically safe

Features
Occupies 2 slots on the backplane
Number of channels: 4

Suitable sensors: thermocouple types U, B, E, T, K, S, R, L, J, N, pallaplat and mV
sensors

COM

Figure 6.40 Block diagram LB5*05, FB5205

Channel I: 1+, 2-; channel Il: 5+, 6-; channel lll: 9+, 10-; channel IV: 13+, 14-

Refer to the corresponding data sheet and operating instructions for further information.

Resolution

Temperatures within a range of -200 °C ... 850 °C are detected with a resolution of 16 bits. The
actual measuring range is calculated based on this resolution.

Forthe smallest span of 5 mV (0 % ... 100 %), a resolution of 2500 measurement points is
obtained, which corresponds to 0.04 %.

All conventional thermocouple curves and pallaplat are linearized.
Measuring Time and Cycle Time
The processing times depend on the preset measurement process.
200 ms for all 4 channels without line fault detection (int./ext. cold junction)
350 ms for all 4 channels with line fault detection (int./ext. cold junction)

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time. It
takes 4 x 6.25 ms = 25 ms until the values of all 4 channels are presentin the com unit because
the values are transferred one after the other. This time must be added to the conversion time.

A filter is available for smoothing the input signals.

F3PEPPERL+FUCHS
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Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65,535.

A data word (=16 bit) is available for each channel for the data transfer. The least significant 4
bits are of little importance for the accuracy of the measured value and are therefore used for
transferring status information.

Note!
Dual-Width 1/0 Module

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/0O module in a Remote I/O station. See chapter 6.1

Bit Structure within the Data Telegram

DP configuration code 53

Byte Bit Description
Input byte 1 0 Empty
(low byte) 1 Line fault detection channel 1 (0 = OK, 1 = error)
2.3 Empty
4..7 Measured value channel 1 (12 bit)
Input byte 2 0..7
(high byte)
Input bytes 3... 8 Same structure as input bytes 1 and 2 for channel 1
Output bytes Without output bytes

Line Fault Detection

The line fault detection can detect a line breakage and can be disabled via software.

The broken wire delay function waits until 10 faultless cycles have been completed before
enabling measured values to avoid constant toggling between OK/fault if there is a loose
contact.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.
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All parameters are valid for each channel.

DP configuration string: 0x53
parameter string: 0x55, data_1, data_2, ..., data_8

Data_1, 3,5, 7 (channel 1 ... channel 4)

Bit Parameters Selection

0 Line fault detection 0 = off
1=o0n

1.2 Analog filter 0 = off
1 =100 %/s
2=10 %/s
3=1%/s

3 Cold junction 0 =internal
1 = external

4 Ext. cold junction temperature 0=0°C
1=50°C

5.7 - -

200337 2016-03
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Data_2, 4, 6, 8 (channel 1 ... channel 4)

Bit Parameters Selection

0..5 Measurement range mV
0=-65...75mV
1=0..75mV
2=0..50mV
3=0..25mV
Type U
4 =-200...600 °C
5=-200...200 °C
6=0..200°C
7 =200 ...600 °C
Type B
8=0..1800"°C
9=0..900°C
10=450...1350 °C
11 =900 ... 1800 °C
Type E
12=-270..1000 °C
13=-270...360 °C
14=50...680 °C
15 =360 ... 1000 °C
Type T
16 =-270 ... 400 °C
17 =-270...60°C
18 =-100...230 °C
19 =60 ... 400 °C
Type K
20=-200...1370 °C
21 =-200 ... 500 °C
22 =150...850 °C
23 =500 ...1370 °C
Type S
24=0..1760°C
25=0..900°C
26 =450...1350 °C
27 =900 ...1760 °C
Type R
28 =-50...1750 °C
29=-50...900°C
30=450...1350 °C
31=900..1750 °C
Type L
32=-200...900 °C
33=-200...350 °C
34=75...625°C
35=350...900 °C
Type J
36 =-210 ... 1200 °C
37 =-200 ... 500 °C
38=150...850 °C
39 =500 ...1200 °C
Type N
40 =-200 ... 1350 °C
41 =-200 ... 600 °C
42 =200...1000 °C
43 =500 ... 1350 °C
Pallaplat
44 =-100 ... 1300 °C
45 =-100 ... 600 °C
46 =250 ... 950 °C
47 =600 ... 1300 °C

6..7 - -

[ PEPPERL+FUCHS
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Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Cold junction

Select between an internal and external cold junction. If you have selected an external cold
junction, specify the external cold junction temperature.

Note!
Internal cold junction fitted

The cold junction is installed permanently for I/O modules LB5*05 and FB5205. It measures
the temperature at the terminals inside the 1/O module.

Ext. cold junction temperature

If you have selected an external cold junction, specify the temperature of the thermostat in use.

Measurement range

Select the correct measurement range in line with the connected sensor. The physical units
differ depending on the sensor.

Preferred Parameter Values

Parameters Values

Line fault detection Off

Analog filter Off

Cold junction Internal

Ext. cold junction temperature 0°C

Measurement range Type U: -200 °C ... 600 °C

F3PEPPERL+FUCHS
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LB5*06, FB5206 Voltage Converter
Description

Versions
LB5006, voltage converter, not intrinsically safe
LB5106, voltage converter, intrinsically safe
FB5206, voltage converter, intrinsically safe

Features
Occupies 1 slot on the backplane

Number of channels: 1
InputoVv...10V

COM

Figure 6.41 Block diagram LB5*06, FB5206

Refer to the corresponding data sheet and operating instructions for further information.
Resolution

Voltages within arange of 0 V... 10 V are detected with a resolution of 16 bits. The actual
measuring range is calculated based on this resolution.

For the smallest span of 100 mV (0 ... 100 %) a resolution of 2500 measurement points is
obtained, which corresponds to a degree of accuracy of 0.04%.

Measuring Time and Cycle Time
The internal module processing time is 100 ms.

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time. A
filter is available for smoothing the input signals.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.
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If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

The process data for each channel is transferred in unsigned integers within a range from O ...
65535.

One data word (16 bit) word per channel is available for data transfer. The most significant 12
bits are used.

Bit Structure within the Data Telegram

DP configuration code 50

Byte Bit Description
Input byte 1 0..3 Empty
(low byte) 4..7 Measured value (12 bit)
Input byte 2 0..7
(high byte)
Output bytes Without output bytes

Line Fault Detection

The I/O module does not provide any line fault detection function.
Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x50
parameter string: 0x56, data_1, data_2

F3PEPPERL+FUCHS
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Data_1
Bit Parameters Selection
0 - R
1...2 Analog filter 0 = off
1=100 %/s
2=10 %l/s
3=1%/s
3...7 - R
Data_2
Bit Parameters Selection
0..4 Measurement range 0=0...10V
1=0..5V
2=0..2V
3=0...1V
5..7 - -
Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Measurement range
Select the required measurement range for the connected sensor.

Preferred Parameter Values

Parameters Values
Analog filter Off
Measurement range ov..10V

200337 2016-03
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6.24 LB6101, FB6301 Relay Contact Output
6.24 .1 Description
Versions

LB6101, relay contact output, not intrinsically safe
FB6301, relay contact output, wire ends for connection to separate increased safety
terminal
Features
Occupies 1 slot on the backplane
Number of channels: 2
LB6101

¢ Switching voltage: 24 VDC/VAC (30 V max.)/230 VAC, 60 V (UL)
e Switching current: 1 ADC/AAC resistive load
¢ Switching power: 30 VA/30 W/230 VA, 60 W (UL)

FB6301

e Switching voltage: 24 VDC/230 VAC
e Switching current: 1 ADC/AAC resistive load
e Switching power: 30 W, 230 VA resistive load

roOO
B

2

TS TR R It .
TSP R P 1

COM

— W N
B

Figure 6.42 Block diagram LB6101, FB6301

LB6101: channel I: 1-2 NC, 3; channel II: 4-5 NC, 6

FB6301: wire ends 1 (white), 2 (brown), 3 (green), 4 (yellow), 5 (gray), 6 (pink), observe color
marking or numbering

Refer to the corresponding data sheet and operating instructions for further information.
6.24.2 Measuring Time and Cycle Time

The response time of the relay output is 20 ms. However, this time depends on the cycle time of
the data traffic on the bus.

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time.
6.24.3 Data Transfer

Data is transferred as specified in the PROFIBUS specification.

106 FAPEPPERL+FUCHS
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Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

Bit Structure within the Data Telegram

DP configuration code 20

Byte Bit Description
Input bytes Without input bytes
Output byte 1 0 Output channel 1
1 Output channel 2
2.7 Empty

Line Fault Detection

The I/O module does not provide any line fault detection function.
Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x20
parameter string: 0x61, data_1, data_2

Data_1, data_2 (channel 1, channel 2)

Bit Parameters Selection
0 - -
1 Inverter 0 = off
1=o0n
2..3 Substitute value 0 = logical 0
1 = logical 1
2 = current value
4.7 - -
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Inverter

Choose between positive or negative logic for the digital signal.

Substitute value

The I/0O module may issue substitute values in the event of an error. See chapter 6.2

Preferred Parameter Values

Parameters Values
Inverter Off
Substitute value Off

200337 2016-03
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LB6005, FB6305 Relay Contact Output
Description

Versions
LB6005, relay contact output, not intrinsically safe
FB6305, relay contact output, wire ends for connection to separate increased safety
terminal
Features
Occupies 2 slots on the backplane
Number of channels: 4
LB6005

e Switching voltage: DC: 30V, AC: 230V, 60 V (UL)

e Switching current: 1 ADC/AAC resistive load

e Switching power: 30 W, AC: 250 VA , 60 W (UL)
FB6305

e Switching voltage: DC: 30V, AC: 230 V
e Switching current: 1 ADC/AAC resistive load
¢ Switching power: 30 W, AC: 250 VA

Y,
2
T ||{ 8 |v{ e Eﬂ—
D‘L’\E’ 6 14 =
leeelV - . =
o S nd : 3]
# |{§ |||{ 1?58—
C:\L 1 9 o
Figure 6.43 Block diagram LB6005, FB6305

LB6005: channel I: 1-2 NC, 3; channel ll: 6-7 NC, 8; channel lll: 9-10 NC, 11; channel IV: 14-15
NC, 16

FB6305: wire ends 1/9 (white), 2/10 (brown), 3/11 (green), 4/12 (yellow), 5/13 (gray), 6/14
(pink), 7/15 (blue), 8/16 (red), observe color marking or numbering

Refer to the corresponding data sheet and operating instructions for further information.
Measuring Time and Cycle Time

The response time of the relay output is 20 ms. However, this time depends on the cycle time of
the data traffic on the bus.

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time.
Data Transfer

Data is transferred as specified in the PROFIBUS specification.
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Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote I/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

Input and Output Data
The I/O module has input and output data.

The output data sets the control outputs and marks the data as valid or invalid. As soon as the
data invalid error bit is set, the substitute values are used.

The input data allows the master to retrieve the current output status.

Note!
Dual-Width I/0 Module

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/O module in a Remote I/O station. See chapter 6.1

Bit Structure within the Data Telegram

DP configuration code 30

Byte Bit Description
Input byte 1 0 Output status channel 1

1 Empty
2 Output status channel 2
3 Empty
4 Output status channel 3
5 Empty
6 Output status channel 4
7 Empty

Output byte 1 0 Output channel 1
1 Channel 1 =0 enabled, 1 = invalid
2 Output channel 2
3 Channel 2 =0 enabled, 1 = invalid
4 Output channel 3
5 Channel 3 =0 enabled, 1 = invalid
6 Output channel 4
7 Channel 4 = 0 enabled, 1 = invalid

Line Fault Detection

The I/0O module does not provide any line fault detection function.
Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/0O module enters the safe state after 0.5 s.

F3PEPPERL+FUCHS
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6.25.6 Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x30

parameter string: 0x65, data_1, ..., data_4
Data_1 ... data_4 (channel 1 ... channel 4)

Bit Parameters Selection
0 - R
1 Inverter 0 = off
1=o0n
2..3 Substitute value 0 = logical 0
1 = logical 1
2 = current value
4.7 - -
Inverter

Choose between positive or negative logic for the digital signal.

Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2

Preferred Parameter Values

Parameters Values
Inverter Off
Substitute value Off

[ PEPPERL+FUCHS
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LB6006, FB6306 Relay Contact Output
Description

Versions
LB6006, relay contact output, not intrinsically safe

FB6306, relay contact output, increased safety terminals

Features
Occupies 2 slots on the backplane
Number of channels: 8
Switching voltage: 24 VDC/VAC
Switching current: 1 ADC/AAC resistive load
Switching power: 30 VA/30 W

E f‘ f‘ F |||{Gjll:{:i:;-:ﬂ_ . s
. {3 w }f:: . : 3
: { o ¢

ETe T I T

Figure 6.44 Block diagram LB6006, FB6306

Connection: channel I: 1-2 NO; channel ll: 3-4 NO; channel lll: 5-6 NO; channel IV: 7-8 NO;
channel V: 9-10 NO; channel VI: 11-12 NO; channel VII: 13-14 NO; channel VIII: 15-16 NO

Refer to the corresponding data sheet and operating instructions for further information.
Measuring Time and Cycle Time

The response time of the relay output is 20 ms. However, this time depends on the cycle time of
the data traffic on the bus.

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time.
Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

F3PEPPERL+FUCHS
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If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote I/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

Input and Output Data
The I/O module has input and output data.

The output data sets the control outputs and marks the data as valid or invalid. As soon as the
data invalid error bit is set, the substitute values are used.

The input data allows the master to retrieve the current output status.
Note!

Dual-Width I/0 Module

Dual-width 1/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/O module in a Remote I/O station. See chapter 6.1

Bit Structure within the Data Telegram

DP configuration code 31

Byte Bit Description

Input byte 1 Output status channel 5

Empty

Output status channel 6

Empty

Output status channel 7

Empty

Output status channel 8

Empty

Input byte 2 Output status channel 1

Empty

Output status channel 2

Empty

Output status channel 3

Empty

Output status channel 4

Empty

Output byte 1 Output channel 5

Channel 5 = 0 enabled, 1 = invalid

Output channel 6

Channel 6 = 0 enabled, 1 = invalid

Output channel 7

Channel 7 = 0 enabled, 1 = invalid

Output channel 8

NIo|lo| AWM 2O NO|O| AWM 2O NO|O AW N = O

Channel 8 = 0 enabled, 1 = invalid
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DP configuration code 31
Byte Bit Description
Output byte 2 0 Output channel 1

1 Channel 1 =0 enabled, 1 = invalid
2 Output channel 2
3 Channel 2 =0 enabled, 1 = invalid
4 Output channel 3
5 Channel 3 =0 enabled, 1 = invalid
6 Output channel 4
7 Channel 4 = 0 enabled, 1 = invalid

Line Fault Detection

The I/0O module does not provide any line fault detection function.

Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the /O module enters the safe state after 0.5 s.

Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed

below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: Ox31
parameter string: 0x66, data_1, ..., data_8

Data_1 ... data_8 (channel 1 ... channel 8)

Bit Parameters Selection
0 - R
1 Inverter 0 = off
1=o0n
2.3 Substitute value 0 =logical 0
1 =logical 1
2 = current value
4..7 - -
Inverter

Choose between positive or negative logic for the digital signal.

Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2

F3PEPPERL+FUCHS
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Preferred Parameter Values

Parameters Values
Inverter Off
Substitute value Off

200337 2016-03
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6.27 LB6*08, FB6*08 Digital Output
6.27.1 Description
Versions

= LB6008, digital output, not intrinsically safe
Versions available with bus-independent shutdown input

= FB6308, digital output with shutdown input, increased safety terminals
= LB6108, digital output with shutdown input, intrinsically safe
= FB6208, digital output with shutdown input, intrinsically safe

Features
= Occupies 2 slots on the backplane

= Number of channels: 8
= Switching capacity: 20 VDC/8 mA

8- 16-
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Figure 6.45 Block diagram LB6*08 without shutdown input
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Figure 6.46 Block diagram LB6*08, FB6*08 with shutdown input

Refer to the corresponding data sheet and operating instructions for further information.

200337 2016-03
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Measuring Time and Cycle Time

The response time of the digital outputis 10 ms. However, this time depends on the cycle time
of the data traffic on the bus.

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time.
Data Transfer
Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

Input and Output Data
The I/O module has input and output data.

The output data sets the control outputs and marks the data as valid or invalid. As soon as the
data invalid error bit is set, the substitute values are used.

The input data allows the master to retrieve the current output status.
Note!

Dual-Width I/0 Module

Dual-width I/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/0O module in a Remote I/O station. See chapter 6.1

Bit Structure within the Data Telegram

DP configuration code 31

Byte Bit Description

Input byte 1 0 Output status channel 5
1 Line fault detection channel 5 (0 = OK, 1 = error)
2 Output status channel 6
3 Line fault detection channel 6 (0 = OK, 1 = error)
4 Output status channel 7
5 Line fault detection channel 7 (0 = OK, 1 = error)
6 Output status channel 8
7 Line fault detection channel 8 (0 = OK, 1 = error)
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DP configuration code 31

Byte Bit Description

Input byte 2 Output status channel 1

Line fault detection channel 1 (0 = OK, 1 = error)

Output status channel 2

Line fault detection channel 2 (0 = OK, 1 = error)

Output status channel 3

Line fault detection channel 3 (0 = OK, 1 = error)

Output status channel 4

Line fault detection channel 4 (0 = OK, 1 = error)

Output byte 1 Output channel 5

Channel 5 = 0 enabled, 1 = invalid

Output channel 6

Channel 6 = 0 enabled, 1 = invalid

Output channel 7

Channel 7 = 0 enabled, 1 = invalid

Output channel 8

Channel 8 = 0 enabled, 1 = invalid

Output byte 2 Output channel 1

Channel 1 =0 enabled, 1 = invalid

Output channel 2

Channel 2 = 0 enabled, 1 = invalid

Output channel 3

Channel 3 = 0 enabled, 1 = invalid

Output channel 4

NIl A OV =] O[NNI O A O[N] 2O N|O| O W[N] =] O

Channel 4 = 0 enabled, 1 = invalid

6.27.4 Line Fault Detection

The I/O module has a line fault detection function that can detect lead breakages and short
circuits. Line fault detection can be switched on and off in the device type manager.

The line fault detection function is based on the measurement of a trickle current so low that it
does not activate a connected valve.

6.27.5 Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/0O module enters the safe state after 0.5 s.

6.27.6 Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an
external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

178 FAPEPPERL+FUCHS

200337 2016-03



LB8106*/FB8206*
Configuring 1/0 Modules

All parameters are valid for each channel.

DP configuration string: 0x31
parameter string: 0x68, data_1, data_2, ..., data_8

Data_1 ... data_8 (channel 1 ... channel 8)

Bit Parameters Selection
0 Line fault detection 0 = off
1=o0n
1 Inverter 0 = off
1=o0n
2..3 Substitute value 0 = logical 0
1 = logical 1
2 = last valid value
3 = current value
4.7 - -

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Inverter

Choose between positive or negative logic for the digital signal.

Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2

Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off
Substitute value Off

200337 2016-03
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6.28 LB6*10 ... LB6115, FB6210 ... FB6215 Digital Output
6.28.1 Description
Versions

= LB6010, digital output, not intrinsically safe
Versions available with bus-independent shutdown input

= LB6110... LB6115, digital output, intrinsically safe
Versions available with bus-independent shutdown input

= FB6210 ... FB6215, digital output, intrinsically safe
Versions available with bus-independent shutdown input

Features
= Occupies 2 slots on the backplane
= Number of channels: 4

= The electrical data of the versions is different.
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Figure 6.47 Block diagram LB6*1*, FB621* without shutdown input
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Block diagram LB6*1*, FB621* with shutdown input

Refer to the corresponding data sheet and operating instructions for further information.

200337 2016-03
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Measuring Time and Cycle Time

The response time of the digital outputis 10 ms. However, this time depends on the cycle time
of the data traffic on the bus.

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time.
Data Transfer
Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant 1/0 module is copied automatically. If the GSD/GSE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

Input and Output Data
The I/O module has input and output data.

The output data sets the control outputs and marks the data as valid or invalid. As soon as the
data invalid error bit is set, the substitute values are used.

The input data allows the master to retrieve the current output status.
Note!

Dual-Width I/0 Module

Dual-width I/O modules occupy two slots. Therefore, always configure an empty slot after this
I/O module unless it is the last I/0O module in a Remote I/O station. See chapter 6.1

Bit Structure within the Data Telegram

DP configuration code 30

Byte Bit Description

Input byte 1 0 Output status channel 1
1 Line fault detection channel 1 (0 = OK, 1 = error)
2 Output status channel 2
3 Line fault detection channel 2 (0 = OK, 1 = error)
4 Output status channel 3
5 Line fault detection channel 3 (0 = OK, 1 = error)
6 Output status channel 4
7 Line fault detection channel 4 (0 = OK, 1 = error)
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DP configuration code 30

Byte Bit Description

Output byte 1 Output channel 1

Channel 1 =0 enabled, 1 = invalid

Output channel 2

Channel 2 = 0 enabled, 1 = invalid

Output channel 3

Channel 3 = 0 enabled, 1 = invalid

Output channel 4

Nl o AWM 2| O

Channel 4 = 0 enabled, 1 = invalid

6.28.4 Line Fault Detection

The I/O module has a line fault detection function that can detect lead breakages and short
circuits. Line fault detection can be switched on and off in the device type manager.

The line fault detection function is based on the measurement of a trickle current so low that it
does not activate a connected valve.

6.28.5 Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

6.28.6 Editing Device Data

All'l/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x30
parameter string: type, data_1, ..., data_4

Type, data_1 ... data_4 (channel 1 ... channel 4)

Bit Parameters Selection

Type

0..3 Valve driver type 10 =type 0 [6*10] (24.5 V/370 Q)

LB6*1* or FB621* 11 =type 1 [6*11] (24.5 V/320 Q)

12 =type 2 [6*12] (17.0 V/185 Q)
13 =type 3 [6*13] (23.0 V/290 Q)
14 = type 4 [6*14] (23.0 V/355 Q)
15 =type 5 [6*15] (16.2 V/78 Q)

4.7 - -

Data_1 ... data_4 (channel 1 ... channel 4)

0 Line fault detection 0 = off
1=o0n

1 Inverter 0 = off
1=o0n

192 FAPEPPERL+FUCHS
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Bit Parameters Selection
2..3 Substitute value 0 = logical 0
1 = logical 1

2 = last valid value
3 = current value

4..7 - -

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Inverter

Choose between positive or negative logic for the digital signal.

Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2

Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off
Substitute value Off

200337 2016-03
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LB6*16, FB6216, LB6*17, FB6217 Digital Output
Description

Versions

LB6016, LB6017, digital output, non-intrinsically safe, with bus-independent shutdown
input

LB6116, LB6117, digital output, intrinsically safe, with bus-independent shutdown input
FB6216, FB6217, digital output, intrinsically safe, with bus-independent shutdown input

Features
Occupies 1 slot on the backplane
Number of channels: 2 (parallel operation possible)

The electrical data of the versions is different.
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Figure 6.48 Block diagram: LB6*16, FB6216, LB6*17, FB6217 with shutdown input

Refer to the corresponding data sheet and operating instructions for further information.
Measuring Time and Cycle Time

The response time of the digital output is 10 ms. However, this time depends on the cycle time
of the data traffic on the bus.

The signals are transmitted to the com unit every 6.5 ms irrespective of the measuring time.
Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.

If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/0O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote 1/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

F3PEPPERL+FUCHS
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Input and Output Data
The I/O module has input and output data.

The output data sets the control outputs and marks the data as valid or invalid. As soon as the
data invalid error bit is set, the substitute values are used.

The input data allows the master to retrieve the current output status.
Line Fault Detection

The I/O module has a line fault detection function that can detect lead breakages and short
circuits. Line fault detection can be switched on and off in the device type manager.

The line fault detection function is based on the measurement of a trickle current so low that it
does not activate a connected valve.

Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5

If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

DP configuration string: 0x30
parameter string for LB6*16, FB6216: 0xA1, data_1, data_2
parameter string for LB6*17, FB6217: 0xA2, data_1, data_2

Data_1, Data_2 (Channel 1, Channel 2)

Bit Parameter Selection
Data_1, Data_2 (Channel 1, Channel 2)
0 Line fault detection 0 = off
1=o0n
1 Inverter 0 = off
1=o0n
2..3 Substitute value 0 = logical 0
1 = logical 1
2 = last valid value
3 = current value
4.7 - -

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Inverter
Choose between positive or negative logic for the digital signal.
Substitute value

The I/O module may issue substitute values in the event of an error. See chapter 6.2
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Preferred Parameter Values

Parameters Values
Line fault detection Off
Inverter Off
Substitute value Off

200337 2016-03
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LB7*04, FB7*04 Universal Input/Output (HART)
Description

Versions
LB7004, Universal Input/Output (HART), not intrinsically safe
FB7304, Universal Input/Output
LB7104, Universal Input/Output
FB7204, Universal Input/Output (HART), intrinsically safe

HART), increased safety terminals

(
(
(HART), intrinsically safe
(

Features
Occupies 1 slot on the backplane
Number of channels: 4

Channels can be set as analog input (HART), analog output (HART), digital input or digital
output.

¢ Suitable sensors for analog inputs: pressure, differential pressure, filling level, flow
rate and temperature converters, etc.

¢ Suitable sensors for analog outputs: proportional valves, I/P converters, local
indicators

¢ Suitable field devices for digital inputs: mech. contacts and optocouplers

e Suitable field devices for digital outputs: solenoid valves, acoustic sensors, and
LEDs (line fault detection can be disabled)
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Figure 6.49 Block diagram LB7*04, FB7*04

The connection layout and other technical data can be found on the relevant data sheet.
Measuring Time and Cycle Time

The update rate for all 4 channels together is approx. 100 ms. The accuracy of the measured
value depends on the cycle time of the data traffic on the bus. The signals are transmitted to the
com unit every 6.5 ms irrespective of the measuring time.

Data Transfer

Data is transferred as specified in the PROFIBUS specification.

Successful PROFIBUS communication requires that the configuration, in particular the DP
configuration string, in the master and the remote I/O station are identical. The configuration
parameters are stored in the GSD/GSE file.
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If the GSD/GSE file can be incorporated into the master, the DP configuration code for the
relevant I/O module is copied automatically. If the GSD/G SE file cannot be incorporated, the
configuration parameters must be entered in accordance with the table in this chapter.

In addition to the GSD/GSE file, there are drivers available for further integration into various
masters. The drivers provide the signals for the remote I/O station in processed format,
meaning a manual integration of the I/O data in the data structures of the master is
unnecessary.

A data container with 16-bit input data and 16-bit output data is available for the data transfer for
each channel. The four data containers can be filled with analog or digital process values in
accordance with the selected channel type (Al, AO, DI, DO).

Analog process values are transferred via unsigned integers within the range 0 ... 65535. The 4
bits of the lowest order are of little importance for the accuracy of the measured value and are
therefore used for transferring status information. Status information is omitted if the scaling is

outside the range of 10000 ... 50000.

DP configuration code 73
Channel Channel Channel Channel
type Al type AO type DI type DO
Word Bit Description | Description | Description | Description
Inputword1 |0 Live zero if Empty Measured Mirrored
Channel 1 current value channel | process value
<3.6 mA (*) 1 channel 1
1 Status Status Status Status
(0= 0K, (0= 0K, (0=0K, (0=0K,
1 = error) 1 = error) 1 = error) 1 =error)
2..3 Empty Empty Empty Empty
4..15 Measured Feedback Empty Empty
value channel | measured
1 (12 bit) value channel
1
Input Same structure as input word 1 for channel 1
words 2, 3, 4
Channels 2, 3,
4
Outputword 1|0 Empty Empty Empty Process value
Channel 1 channel 1
1 Empty Invalid Empty Invalid
identifier identifier
channel 1 channel 1
(0= 0K, (0=0K,
1 = error) 1 =error)
2..3 Empty Empty Empty Empty
4..15 Empty Process value | Empty Empty
channel 1 (12
bit)
Output Same structure as output word 1 for channel 1
words 2, 3, 4
Channels 2, 3,
4

(*) The live zero monitoring transmits one error bit (= 1) if the current falls below the minimum
of 3.6 mA.
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Line Fault Detection

Analog Input

For analog inputs the line fault detection can detect line breakages or short circuits. Line fault
detection can be switched on and off in the Device Type Manager.

You can preset the switching points at which a lead breakage or a short circuit is signaled, e.g.,
line breakage < 1 mA and short circuit > 21 mA.

The current circuit has Live Zero monitoring. If the current falls below the minimum of 3.6 mA,
an error bit is set (= 1).

Analog output

For analog inputs the line fault detection can detect line breakages. Line fault detection can be
switched on and off in the Device Type Manager.

Line fault detection works on the basis of measuring a minimum current of 1 mA. This current
still flows even when the control system specifies 0 mA. The line fault detection function is
therefore unsuitable for 0 mA ... 20 mA outputs When currents < 0.1 mA are detected, alead
breakage is signaled.

Digital Input

For NAMUR proximity switches, the line fault detection can detect line breakages or short
circuits. Line fault detection can be switched on and off in the Device Type Manager.

If you are using mechanical contacts, deactivate line fault detection or connect the mechanical
contact at the installation location using an additional resistor circuit. Using the resistor circuit,
the electronic circuit can distinguish between a closed switch and a short circuit. The resistor
circuit is available as an accessory.

10K 14 5k

Figure 6.50 Resistor network for line fault detection

Digital Output

For digital outputs, the line fault detection can detect line breakages or short circuits. Line fault
detection can be switched on and off in the Device Type Manager.

The line fault detection is based on the measurement of a trickle current so low that it does not
activate a connected valve.

Watchdog

The I/O module has a watchdog function. If the communication between the I/O module and
com unit stops, the I/O module enters the safe state after 0.5 s.

Editing Device Data

All I/O module parameters that can be configured via the PROFIBUS class 1 master are listed
below. See chapter 4

If the PROFIBUS class 1 master is not yet ready for operation, e.g., during partial
commissioning, the remote I/O station can be configured with the help of the DTM and an

external FDT framework application such as PACTware ™. See chapter 5
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If you are operating a master that has drivers or libraries, you do not need to worry about the
octet strings. You only need to enter the relevant parameters.

All parameters are valid for each channel.

Each channel can be operated as an analog input (Al), analog output (AO), digital input (DI) or
a digital output (DO). A combination of analog and digital I/O is possible.

DP configuration string: 0x73
parameter string: 0x74, data_1, data_2, data_3

Data_1, data_2, data_3

Bit Parameters Selection
Data_1
0..1 Channel type channel 1 0 = analog input
1 = analog output
2 =digital output
3 = digital input
2.3 Channel type channel 2 0 = analog input
1 = analog output
2 =digital output
3 = digital input
4.5 Channel type channel 3 0 = analog input
1 = analog output
2 =digital output
3 = digital input
6..7 Channel type channel 4 0 = analog input
1 = analog output
2 =digital output
3 = digital input
Data_2
0 Line fault detection channel 1 0 = off
1=o0n
1 Line fault detection channel 2 0 = off
1=o0n
2 Line fault detection channel 3 0 = off
1=o0n
3 Line fault detection channel 4 0 = off
1=o0n
4 Operating mode channel 1 0=4...20 mA (live zero)
1=0...20 mA (dead zero)
5 Operating mode channel 2 0=4...20 mA (live zero)
1=0...20 mA (dead zero)
6 Operating mode channel 3 0=4...20 mA (live zero)
1=0...20 mA (dead zero)
7 Operating mode channel 4 0=4..20mA (live zero)
1=0...20 mA (dead zero)
Data_3
0..1 Analog filter channel 1 ... 4 0 = off
1 =100 %/s
2=10%/s
3=1%/s
2..3 Substitute value channel 1 ... 4 0 = current value
1 =-2.5 % or off
2=106.25 % or on
3 =last valid value
4.7 - —
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Channel type

The channels can be used as either analog input, analog output, digital output, or digital input.
A combination of analog and digital inputs and outputs is possible.

Line fault detection

Activate line fault detection to monitor the connection at the field end. In the event of a fault
(e.g., lead breakage or short circuit), corresponding diagnostics are transmitted.

Operating mode

The Operating mode parameter defines the operating range of the /0O module with 0 ... 20 mA
(Dead Zero) or 4 ... 20 mA (Live Zero).

Analog filter

The analog filter for damping the signal can be activated if the input signals fluctuate.

The value defines the rate of change of the input value in % per second. On the slowest setting
of 1 %/s, it takes 90 seconds for a 90 % modification of the input signal to pass through the filter
completely. The measurement range is used as the reference value (characteristic: ramp,
linear).

Substitute value
The I/O module may issue substitute values in the event of an error. See chapter 6.2

Preferred Parameter Values

Parameters Values
Channel type Analog Input
Line fault detection Off

Operating mode 4mA ...20 mA
Analog filter Off

Substitute value Current value
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Com Unit Diagnostics Functions

The measured value display of the Com Unit provides diagnostic information relating to the
complete remote I/O station. This chapter describes the structure of the measured value
display and shows which diagnostics information is available.

Data Transfer

Note!

The following diagnostics can be accessed in the PROFIBUS class 2 master. If not, the
diagnostics can be obtained using a PROFIBUS network analysis tool.

Data Transfer in Three Steps

The bus must have successfully passed the electrical test. See chapter 4.9

1.

Make sure that the slave address is identical for both the master and slave.

L9 The slave can be activated via the bus.
DP Diagnostic Station Non Existent ==

Make sure that the PROFIBUS ID in the slave is the same as the ID in the GSD file.

L The slave accepts the parameters of the master.
DP Diagnostics Prm Fault ==

Check that the configuration of the I/O modules in the master matches the configuration of
the I/0 modules in the remote I/O station.

Note that the data volumes in the I/O modules LB1*03, FB1*03, and LB3*02, FB3*02
depend on the measuring methods used.

Configure dual width I/O modules that occupy two slots in the same way as single width I/O
modules, followed by an empty slot. Be aware that the last slot in the remote 1/O station may
not be an empty slot. If the last /O module is a dual width I/O module, configure this I/O
module in the same way as a single width I/O module and omit the following empty slot.
The start number for the module slot numbering is changed by the command area (Cmd),
status area (Status), and module status area (Mod.-status).

L9 The slave accepts the configuration of the master.
DP Diagnostics Cfg Fault ==

Opening the measured value display of the Com Unit

Opening the "Show Measured Value" window

1.
2.

Right-click on the entry for the required component in the project structure.
Choose Connect.

L9 The connection is established. The entries appear in bold in the project structure once
the connection is established. The connection status is also indicated by an icon.

3. Right-click on the entry for the connected device in the project structure.

In the context menu, select Measured Value > Show Measured Value. If the command is
not available, there is no connection to the device.

L9 The Show Measured Value window opens.

F3PEPPERL+FUCHS
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7.3 Layout of the Measured Values Display

The com unit measured values display is divided into four areas.

Diag. register | Moddestats |

[ LB/FB Remote 10 -J=k3
| -
Staion name: LE/FE Remeta 10 |
Tag prim. Combini: Com Linit @
Tag sac. Comllni; Com Urit
|
Status/Diagnoses;
Global stalus register
Vaue 000 () Combint active () Simedation ach Parametrizing in action () Mulipls erors active
Tent Ertor count:

[ Status regter ™ | [

100 100
120 120
[_Resd | [ Automatic ) Resd | [ Automac
[  Ed ||  Heb
Figure 7.1 Display Measured Value window
Field Explanation

1 Station name
Prim. com unittag
Sec. com unit tag

The fields contain the names of the station and the primary
com unit. On redundant systems, the name of the secondary
com unit (redundant com unit) is also displayed.

2 Global status register

The global status register contains information about the status
of the com unit, the I/O modules, and the power supplies of a
station.

3 Tabs

This area contains several tabs. The first Diagnhostics register
tab displays the raw data for the different diagnostic registers.
Depending on the com unit type, additional diagnostic
information is displayed via additional tabs.

The Module Status tab is available from DTM version 7.3.

4 Status bar

The status bar provides information about the communication
status. The display lights up yellow in the case of read access.
The display lights up red if there is a communication error. The
communication status is displayed as atext message in the text
box.

Data loading: The read request was successful. The
measured value display waits for the requested data.

Wait...: The read request was unsuccessful because the
communication channel is currently in use.

Communication error: The requested data could not be
transfered.

[ PEPPERL+FUCHS
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Global Status Register

The global status register comprises 16 bits (= 1 data word) and contains information about the
status of the com unit, /O modules, and power supplies of a Remote I/O station. The global
status register is displayed in the Show Measured Value window as a raw data value in the
Value field and as a text message in the Text field.

Using the com unit parameters, you can set whether the global status register is transferred in

synchronous data traffic.

Gloabal status register

Walue cood (C» ComUnit active (T Simulation active (O Parametrizing in action ) Multiple erors active

Teat Mo emor

Ermor code: ]

Figure 7.2

Com Unit measured value display, Global status register area

Structure of the Global Status Register

The global status register comprises 2 bytes. The meaning of the individual bits is shown in the

table below.

Structure of the Global Status Register

Byte Bit/state Meaning
2 15 =0 Com unit is passive
=1 Com unit is active
14 =0 Operating mode: no simulation
=1 Operating mode: a minimum of one I/O module is
simulated.
13 =0 No fault
=1 Fault
12 =0 General fault
=1 Module fault
11 The error code consists of bits 1110 8,e.g.,01 1 1,
10 produces an error code of 7 (hexadecimal) = power
supply fault. The meaning of all error codes is shown in
9 the table below.
8
1 7 =0 1 fault
=1 Multiple faults
6 =0 No parameterization/processing
=1 Parameterization/processing in progress
5 Bits 5 ... O:
4 If a single error occurs (bit 7 = 0), the faulty slot can be
3 determined with reference to these bits, e.g.,000 10
0 indicates slot 4 (hexadecimal).
2 If multiple errors occur (bit 7 = 1), the number of errors
1 can be determined.
0

If only power supply faults occur (bit 11...8 =7, bit 7 =
0), one bitis assigned to each power supply (power
supply 1 =bit O, ..., power supply 6 = bit 5), whereby
the status 1 represents a fault.
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Com Unit Diagnostics Functions

Error code of the global status register

Error code
(hex) Clear text message

0 No error

Memory error PIC (RAM)
Memory error PIC (register)
Memory error PIC (flash)
PIC internal error

Command error PIC

Module fault

Power supply fault

Memory error CPU32 (RAM)
Memory error CPU32 (flash)
CPU32 internal error (watchdog)

Redundancy error, arithmetic

Redundancy error, partner not present (no redundancy Com Unit)

Redundancy error, link

Redundancy error, parameter inconsistent

M| m| O O @ > © 0| N|O| O | WO N =

Reserved

7.4.2 Example of Global Status Register

There is a power supply fault in the following example. The Value field contains the raw data
value A784.

(e (5 (D ()
Value: — [ 784 (O Comnitactive (b Simulafion active (0 Parametiizing in action ) Multiple errars active
Test w Erorcode: 4

Figure 7.3 Com unit measured value display, Global status register area

The value is produced from the 16 bits in the status register. The table below outlines how the
raw data value 2784 is compiled and on which status displays the value appears.

200337 2016-03
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LB8106*/FB8206*

Com Unit Diagnostics Functions

Example of Global Status Register (Raw Data Value "A784")

Image
A784 | Bit/state Meaning reference
A 15 =1 Com unit is active 2
Status indicated by Com unit active
yellow = active
gray = passive
14 =0 Simulation is not active 3
Status indicated by Simulation active
yellow = min. 1 channel simulated
gray = no simulation
13 =1 Error has occurred 7
Status indicated by Text box
red background = error
gray background = no error
12 =0 General error
no status indicator
7 11 =0 Bits 11 ... 8 with states 0 1 1 1 produce the errorcode 7. |7
10 -1 The error with the highest priority is a power supply fault.
9 =1
8 =1
8 7 =1 Multiple errors have occurred 5
Status indicated by Multiple errors active
yellow = multiple errors
gray = no errors or single error
6 =0 No parameterization/processing 4
Status indicated by Parameterization in progress
yellow = parameterization in progress
gray = no parameterization
5 =0 | There are 4 active errors (multiple errors) 6
2 - Bits 5 ... 0 with the states 0 0 0 1 0 0 produce the number
- 4.
4 3 =
2 =1
1 =0
0 =

F3PEPPERL+FUCHS
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"Diagnostics Register" Tab

Different diagnostic areas in the com unit can be read out and compared with one another
using the Diagnostics Register tab. Press the <> button in the middle of both areas to
highlight differences between the diagnostic areas in the left- and right-hand text boxes in color
until the data is updated again.

Diagnosis register | PBDiag(std) |  PBDiagfewt) | CU-Diag ]
|Slave DP-configuration j <3 lMas!er DP-zonfiguration =]
0 |00 53 00 11 00O 50 30 00 6O 0
20 20
40 40
BO B0
80 80
100 100
120 120
Refresh J Automatic I ] | Refresh Automatic
Figure 7.4 Diagnostics Register tab
DP Configuration
|Slave DP-configuration Li

D00 53 00 11 00 50 30 00 &0
20
40

B0
an
100
120
Refresh I Autamatic J
Figure 7.5 DP configuration

If you select the Slave DP Configuration or Master DP Configuration entry from the drop-
down list, the DP configuration string for the slave or the master appears in the text box. You
can directly compare the DP configuration string of the slave and the master in the left and right
hand area. When configured correctly, the DP configuration strings of the slave and master
should be identical. = see Figure 7.4 on page 197

The DP configuration string comprises the hexadecimal DP configuration codes of the
individual components of the Remote 1/O station. The DP configuration string is compiled
automatically when adding and configuring the Remote I/0O modules. As soon as the
configuration is activated, the corresponding configuration string appears in the Slave DP
Configuration diagnostics register.
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Structure of the DP Configuration Code

Bit Meaning

7 Data consistency: 0 = byte/word, 1 = total data

6 Data format: 0 = byte, 1 = word

5 Bits 5 ... 4:

2 Data type: 00 = special type, 01 = input, 10 = output, 11 = input/output

3 Bits3...0

> Data length: e.g., 0000 = 1 byte/word, 0011 = 4 bytes/word, 1111 = 16 bytes/word
]

0

DP Diagnostics

DP-diagnoziz -
| 0 :
07 A7 8 0ATS 00 00 4

El ]
40 |BOj 00 00 00 O(3 oo o0 0o oo
0o 00 oo oo a0 0 00 00 00 0o
E0 |00 00 00 00 oo 00 o0 0o

a0
100

120

Automatic J

Figure 7.6 DP diagnostics

If you select the DP Diagnostics entry from the drop-down list, the extended PROFIBUS
diagnostic bytes are displayed in the box. This data is part of the diagnostic telegram, in
addition to the PROFIBUS standard diagnostics. The Remote I/O station then always transmits
a diagnostic telegram as soon as the master issues a diagnostics request (DP Diag
Response).

The data encoding is determined by the PROFIBUS specification and is briefly described
below. The diagnostic data is evaluated on the DP Diag (Ext.) tab, which also forms part of the
com unit measured values display.

The extended PROFIBUS diagnostics is divided into 3 areas.

1: Device-specific diagnostic bytes

Device-specific diagnostic bytes in the first area contain information on the status of the
Remote 1/O station and depend largely on the parameterization of the com unit. The example
involves bytes 1 to 7.

Byte 1: header byte with identifier for device-specific diagnostics (bit 7 = 0 and bit 6 = 0)
and 6 bits (bit 5 ... 0) specifying the length of the device-specific diagnostics, including
header byte (in the example: 07 = 7 bytes).

Bytes 2 + 3: 2 byte global status register for the active com unit (in the example: A7 86).

Bytes 4 + 5: the first two standard diagnostic bytes of the redundant com unit (in the
example: OA 05) — see Figure 7.11 on page 210

Bytes 6 + 7: 2-byte global status register for the redundant com unit. The passive com unit
does not transfer error messages and so most transferred bytes are set to 0. See chapter
7.4
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The last four bytes (7 ... 4) are only relevant for redundant systems with 2 com units and are
filled with default values in single mode.

If you have enabled Additional Module Diagnostics in the com unit parameters, 2 more bits
are transferred per I/O slot in contrast to the example shown above.

The data volume of the device-specific diagnostics increases by 12 bytes (48 slots x 2 bits),
regardless of the I/O modules that are actually configured. The 2 bits for each slot represent the
following states: 00 = no error, 01 = module error, 10 = incorrect module type, 11 = no module
available. The transfer sequence is shown in the table below.

Additional Module Diagnostics

Byte Bit Description
Byte ,, 1 (%) Status slot 4

Status slot 3

Status slot 2

Status slot 1

O =N W| OOl O| N

Byte n 4 12 (%)
Status slot 48

(*) byte , = last byte before the additional module diagnostics

2: Module-Specific Diagnostic Bytes

The second extended diagnostics area contains module-specific diagnostic bytes (bytes 8 ...
10, in the example: 43 90 15). Here, one bit is assigned to each com unit and I/O module of the
remote I/O station or to each configuration code in the DP configuration string. If one bit is
preset (= 1), diagnostics are available for the module assigned to this bit.

The number of bytes in the module-specific diagnostics depends on the configuration of the
Remote I/O station. The more I/O modules that are assigned to slots, the higher the number of
bytes. The evaluation structure can also be applied for longer module diagnostics, regardless
of the number of diagnostic bytes. Each additional bit represents the next /0O module.

The evaluation structure of the module-specific diagnostic bytes is shown in the following table
with reference to the example in the illustration.

Module-Specific Diagnostic Bytes

Byte Bit/state Meaning, general Example of meaning
Byte 7 =0 Diagnostics type: Module-specific
Example: 6 1 0 0 = device-spec. diagnostics; diagnostics (0 1) 3
43 - 0 1 =module-spec. diagnostics; | bytesinlength(0000
(*) 1 0 = channel-spec. diagnostics; | 11)
11 =reserved
5 =0 Number of bytes in the
2 ~0 diagnostics, including header byte
3 =0
2 =0
1 =1
0 =1
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Byte Bit/state Meaning, general Example of meaning
Byte 4 1 7 =1 Module 8 (diagnostic or error Modules 5 and 8 have
Example: message) error or diagnostic

90 6 =0 Module 7 (no error) messages
5 =0 Module 6 (no error)
4 =1 Module 5 (diagnostic or error
message)
3 = Module 4 (no error)
2 =0 Module 3 (no error)
1 = Module 2 (no error)
0 = Module 1 (no error)
Byte ;o Modules 9to 16 Modules 9,11, and 13

Example: have error or

15 diagnostic messages
Byte , , « Modulesytoy +7 Not included in the

example

(*) byte , = header byte of module-specific diagnostics

3: Channel-Specific Diagnostic Bytes

The module-specific diagnostics is followed by the channel-specific diagnostics. The channel-
specific diagnostics contains information on the channel properties and the error/diagnostics

type (in the example: bytes 11 to 40). The channel-specific diagnostics is divided into blocks of
3 bytes, where one block represents one channel.

The diagnostics are evaluated according to the structure displayed in the table below using the
first 3 bytes from the example (84 80 B0). Some parts of the error types, diagnostics types and
associated codes are predefined in the PROFIBUS specification. Other parts can be defined

independently using the GSD/GSE file from the device manufacturer.

The memory for diagnostic information is limited. The maximum number of channel-specific

diagnostics is also limited because each additional channel diagnostics requires 3 extra bytes.
If more diagnostics are present than can be transferred, the PROFIBUS standard diagnostic bit
Diagnostic Data Overflow is displayed.

Channel-Specific Diagnostic Bytes

Byte Bit/state Meaning, general Example of meaning
Byte 7 =1 Diagnostics type: Channel-specific
Example: 6 _ 00 = device-spec. diagnostics; diagnostics (1 0) for
84 - 0 1 = module-spec. diagnostics; | module 5 or
(*) 1 0 = channel-spec. diagnostics; | configuration code 4
11 =reserved (000 100) (if
. diagnostics offset =0
5 = Assignment to the module or : ;
- : and the configuration
— configuration code (offset- -
4 = dependent) code starts with 0)
3 =
2 =1
1 =
0 =
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Byte Bit/state Meaning, general Example of meaning
Byte 4 1 7 =1 Input/output: 0 0 = reserved; Diagnostics are based
Example: 6 — 0 1 =input; 1 0 = output; on an output value (1

80 - 1 1 = input and output 0) and apply to
5 =0 Assignment of the diagnostics to a channel 1(000000)
channel

4 =0

3 =0

2 =

1 =0

0 =

Byte 4o 7 =1 Data structure: 0 0 0 = reserved; | Data structure =1
Example: 6 — 001=1bit;010=2bits; word (1 0 1);
BO - 011=4bits; 1 00=1 byte; diagnostic message =

5 = 101=1word; lead breakage or short
110=2words; circuit (10000=16)
11 1=reserved

4 =1 Diagnostic message (see table

3 - below)

2 =0

1 =0

0 =

(*) byte , = header byte of channel-specific diagnostics

Channel-specific diagnostic messages

Identifier | Diagnostic message
PROFIBUS specification

1 Short circuit

2 Undervoltage

3 Overvoltage

4 Overload

5 Excess temperature

6 Lead breakage

7 Upper limit exceeded

8 Lower limit undershot

9 Fault

10...15 | Reserved

Manufacturer specification (defined in GSD file)
16 Short circuit or lead breakage
17 ...31 Reserved

[ PEPPERL+FUCHS
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7.5.3 DP Parameters

|D P-parameter L]

D0 0C 00 00 01 01 01([88 01 96
OB 17 10 00)00 00 00 00 00 00

20 00 00 OO 00 00 00 00 00 00 00
oo 00 00 00 00 0o 00 00 00 oo
40 |00 0O OO0 OO OO OO OO OO0 0O 0D
oo 00 00 00 00 00 00 00 00 00
E0 00 00 OO0 00 00 o0 00 oo

80
100

120

Refresh I Autornatic J

Figure 7.7 DP parameters

If you select the DP Parameters entry from the drop-down list and then click on the Read
button, the data of the parameterization telegram (Set Param) is displayed in the text box (in
the example: bytes 7 ... 13). The other listed bytes are not relevant for diagnostics purposes
and are therefore not described here in more detail.

If you select the DP Parameters (Partner) entry from the drop-down list, you access the
parameterization telegram for the redundant com unit (redundant systems only). The structure
of the two DP parameter registers DP parameters and DP parameters (partner) is identical
and is therefore only described once in the following section.

The first byte of the parameterization telegram (in the example: 88) represents PROFIBUS-
specific modes and functions that can be activated and deactivated via the parameterization
telegram. The meaning of the individual bits is shown in the table below.

DP parameters byte 1

Byte Bit/state| Meaning, general Example of meaning

Byte1| 7 |=1|Lock (0= off;1=o0n) Lock function.and

E)é:agnspl 0| Unlock (0 = off. 1 = on) watchdog activated
=0| SYNC mode (0 = off; 1 = on)

= 0| FREEZE mode (0 = off; 1 = on)

= 1| Watchdog (0 = off; 1 =on)

= 0| Reserved

= 0| Reserved

O =[N Wl OO

= 0| Reserved

Watchdog: When the watchdog function is activated, the com unit monitors the
communication with the master. If the master does not respond to the com unit correctly
within the watchdog time, the com unit interprets this as an error and reacts accordingly.
The watchdog time is usually calculated by the master and must always be longer than
the maximum time required for a complete data cycle. The watchdog time is transferred in
bytes 2 and 3 of the parameterization telegram (in the example: 01 96) and can be
calculated as follows:

watchdog time = (decimal value byte 2) x (decimal value byte 3) x 10 ms

=1 (01hey) X 150 (961,65) X 10 ms = 1500 ms

FREEZE mode: The input data of different slaves is always retrieved in succession. The
point in time when signals are retrieved in normal mode therefore varies from slave to
slave. FREEZE mode is used to freeze the input data of different slaves at a defined point
in time and then the data is transferred in succession.
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SYNC mode: Like FREEZE mode, SYNC mode is used for synchronizing data, but only
affects the outputs. This function allows you to transmit output data to different slaves in
quick succession and then output this data simultaneously using the Sync command.

Lock/unlock: The lock/unlock function enables the master to grant or rescind access
rights to a slave. If the lock bit is set and the unlock bit is not set, the slave is reserved for a
certain master (identified by the master address). If the unlock bit is set, the slave is not
reserved for a certain master (the status of the lock bit is irrelevant in this case). If both the
lock bit and the unlock bit are not set, the slave is still not reserved for a specific master
and can be locked by a master using an appropriate parameterization telegram.

Bytes 2 and 3 of the parameterization telegram contain the watchdog time for the watchdog
function.

Byte 4 contains the minimum time that the slave must wait before a response telegram may be
transmitted (min. Tgpg in bit times; in the example: 11 (0Bygy) bit times).

Bytes 5 and 6 contain the high and low bytes for the PROFIBUS ID number (in the example: 17
10). The ID number that the master transmits to the slave in the parameterization telegram must
correspond to the PROFIBUS ID number of the slave. If the ID numbers do not correspond, the
parameterization telegram is not accepted and data exchange with the slave is not possible.

Byte 7 is used to assign the slave to a specific component group (in the example: 00y, = group

0). Grouping in this way enables multicast communication (telegram is valid for a group of
components). By default, group 0 is assigned to the slave (00}gy).

Redundancy Status

|F|edundanc_l,l status lJ

0 |8C AC 20 80 02 BEF 00 00(1) 0O
oo DE@ 00 0e 24 00 88 oo
20 |08 0C>ol 01 01 88 01 OB OB 0O
00 80 8B 64 00 00 00 0O E@l

40 |2E BE 06 23 &6 91 40 C0 0(3 )0
oo oo n@nu oo oo

60

80
100

120

Fiefrazh | Automatic |

Figure 7.8 Redundancy status

The structure of the two redundancy status registers Redundancy status and Redundancy
status (partner) is identical. If you select the entry Redundancy status (partner) from the
drop-down list (only on redundant systems), you access the data record for the redundant com
unit via the active com unit. Data is exchanged between the com unit and the redundancy com
unit automatically.

Each redundancy status register contains a large amount of information. The most important
information is highlighted in the illustration.

1: Communication Status

This octet contains information relating to PROFIBUS communication. The table below shows
how this octet is interpreted. The example (88) shows that the slave has found a valid baud rate
and has the status DataExchange.
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Communication Status

Octet Bit/state General meaning Example of meaning
Octetn 7 =1 DataExchange (0 = inactive, 1= | Slave has the status
Example: active) DataExchange, baud
88 6 _ Reserved rate was found

5 =0

4 =0

3 =1 Baud rate (0 = not found, 1 =
found)

2 =0 Reserved

0 =

2: PROFIBUS Standard Diagnostic Octets

PROFIBUS standard diagnostic octets 1 and 2 are stored at the position indicated (in the
example: 08 0C). The way in which this octet is interpreted is defined by the PROFIBUS
specification.

3: Checksum Calculation Result

This area contains the result of the checksum calculation for the parameter set of the com unit.
With the exception of EasyCom connections, the data records must be identical in both com
units in redundant systems. You can compare data records with one another using the <>
button.

The revision counter value for the parameter set is also included in the checksum calculation.
The result is that the checksum changes when the revision version increases and provides
confirmation of the transmission of new parameters.

4: Firmware Version

This area contains the com unit firmware version.

5: Global Status Register

This area contains the global status register.

7.5.5 Status Register

|ﬂaMsmgﬁmr _:J

0 |ae 91 00 00 00 00 AA 33 Z2A& 33
A1 00 21 00 A1 00 21 00 &% 00
20 129 00 &1 00 21 0O &1 00 21 00
A1 00 21 00 A1 00 21 00 &1 Qo0
40 121 00 A1 00 21 00 A1 00 21 OO0
Al 00 21 00 Al 00 21 00 A1 Q0
B0 |21 00 A1 00 21 00 A1 00 21 40
A1 00 21 00 00 00 00 00 00 oo
80 |00 OO 00 0O 00 00 00 00 00 oo
S oo 00 00 00 0o 0o 00 00 o0 oo

120

Refresh | Autornatic |

Figure 7.9 Status register

If you select the Status register entry from the drop-down list, the status bytes for the com unit
and the /0O modules are displayed.
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There are 2 status bytes available for each I/0O module slot and for the bus connection (com unit
or com unit + redundancy com unit). The firsttwo bytes are allocated to the bus coupling and
contain the global status register already described. This is followed by two bytes for each I/0
module slot, beginning with slot 1. The meaning of the bytes is displayed in the following tables.

The first of the two status bytes contains module diagnostic information and has the same
structure for each slot. The second status byte depends on the module type and contains
channel diagnostic information. Since some dual-width I/O modules require two slots, these I/O
modules are represented by 4 bytes (2 bytes per slot). In theory, bytes 1 and 3 have the same
structure, in which only the first required module slot is assigned the active status. Bytes 2 and
4 contain the channel diagnostics information.

Module Status Register

Byte Bit/state General meaning Example of meaning
Byte 1 7 =1 Module active (0 = inactive, 1= | The /O module is
Example: active) active (bit 7 = 1) and
AA 6 =0 Simulation active (min. 1 channel) ]itglg:wyir(w?gri; :%'O-gnfée
(0 =inactive; 1 = active) error (bit3..0=101
5 =1 Error (0 = no error; 1 = error) 0 = error code 10})
4 =0 Reserved
3 =1 Error code (see table below)
2 =0
1 =1
0 =0
Byte 2 Channel diagnostics information

Error codes bit 0... 3 | Meaning

[ PEPPERL+FUCHS

0 No fault

1 Timeout (module is not inserted in the slot)

2...6 Internal bus error (communication problems between com unitand /0O
module(s))

7..8 Reserved

9 Incorrect module type (inserted and configured module types do not
match)

10 Internal module error (e.g., lead breakage or short circuit)

11...15 Reserved

Note!

The following I/O modules have no channel diagnostics information. In these I/O modules, byte
2=0.
LB1007

LB1*09, FB1*09
LB1014
LB1015
LB3*06
LB4106
LB7*04, FB7*04
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Channel diagnostics information

LB1*01, FB1*01, LB1*02, FB1*02, LB1*08, FB1*08, LB2002, LB21*, FB22*, LB6005,
FB6305, LB6006, FB6306, LB6*08, FB6*08, LB6*1*, FB621*

invalid) (2

Byte 2 Meaning Byte 41 | Meaning

Bit 1 Status channel 1 (0 = valid, 1 = Bit 1 Status channel 5 (0 = valid, 1 =
invalid) invalid) ()

Bit 2 Digital data channel 2 (0/1) Bit2 Digital data channel 6 (0/1) (2

Bit 3 Status channel 2 (0 = valid, 1 = Bit3 Status channel 6 (0 = valid, 1 =
invalid) invalid) (2

Bit 4 Digital data channel 3 (0/1) (" Bit4 Digital data channel 7 (0/1) ("®

Bit 5 Status channel 3 (0 = valid, 1 = Bit5 Status channel 7 (0 = valid, 1 =
invalid) (2 invalid) (2

Bit 6 Digital data channel 4 (0/1) (@ | Bit6 Digital data channel 8 (0/1) ("

Bit 7 Status channel 4 (0 = valid, 1 = Bit7 Status channel 8 (0 = valid, 1 =

invalid) (2

(*1) Byte 4 only affects dual-width I/O modules that occupy 2 slots.
(*2) This bit may only be reserved depending on the channel number of the I/O module.

LB6101, FB6301

Byte 2

Meaning

Bit 0

Digital data channel 1 (0/1)

Bit 1

Digital data channel 2 (0/1)

Bit2...7

Reserved

LB1*03, FB1*03

Byte 2

Meaning

Bit 0

Counter status

Bit 1

Status (0 = valid, 1 = invalid)

Bit 2

Reserved

Bit 3

Direction detection

Bit4..7

Reserved

LB3101, FB3201, LB3*02, FB3*02, LB3103, FB3203, LB3104, FB3204, LB3*05, FB3*05

Byte 2 Meaning Byte 4" Meaning

Bit 0 Live zero/breakage limitundershot| Bit0 Live zero/breakage limitundershot

Bit 1 Status channel 1 (0 = valid, 1 = Bit 1 Status channel 3 (0 = valid, 1 =
invalid) invalid) ()

Bit2...3 | Reserved Bit2...3 | Reserved

Bit 4 Live zero/breakage limitundershot| Bit 4 Live zero/breakage limitundershot
channel 2 (*2) channel 4(2)

Bit 5 Status channel 2 (0 = valid, 1 = Bit5 Status channel 4 (0 = valid, 1 =
invalid) (2 invalid) (2
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Byte 2

Meaning

Byte 4"

Meaning

Bit6..7

Reserved

Bit6...7

Reserved

(*1) Byte 4 only affects dual-width /O modules that occupy 2 slots.
(*2) This bit may only be reserved depending on the channel number of the /O module.

LB4101, FB4*01, LB4*02, FB4*02, LB4104, FB4204, LB4*05, FB4*05

Byte 2 Meaning Byte 4" | Meaning

Bit 0 Reserved Bit0 Reserved

Bit 1 Status channel 1 (0 =valid, 1= Bit 1 Status channel 3 (0 = valid, 1 =
invalid) invalid) (2

Bit2...3 | Reserved Bit2...3 | Reserved

Bit 4 Reserved Bit 4 Reserved

Bit 5 Status channel 2 (0 =valid, 1 = Bit5 Status channel 4 (0 = valid, 1 =
invalid) (2 invalid) (2

Bit6 ... 7 | Reserved Bit6 ...7 | Reserved

(*1) Byte 4 only affects dual-width /O modules that occupy 2 slots.
(*2) This bit may only be reserved depending on the channel number of the /O module.

LB5*01, FB5201, LB5*02, FB5202, LB5*04, FB5204, LB5*05, FB5205, LB5*06, FB5206

Byte 2 Meaning Byte 4" | Meaning

Bit 0 Reserved Bit0 Reserved

Bit 1 Status channel 1 (0 =valid, 1= Bit 1 Status channel 3 (0 = valid, 1 =
invalid) invalid) ()

Bit2...3 | Reserved Bit2...3 | Reserved

Bit 4 Reserved Bit 4 Reserved

Bit 5 Status channel 2 (0 =valid, 1 = Bit5 Status channel 4 (0 = valid, 1 =
invalid) (2 invalid) (2

Bit6 ... 7 | Reserved Bit6 ...7 | Reserved

(*1) Byte 4 only affects dual-width /O modules that occupy 2 slots.
(*2) This bit may only be reserved depending on the channel number of the I/O module.

[ PEPPERL+FUCHS
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7.5.6 Type Register

|Typeremsmr

M =
0 /o0 o0 o0 o0 [35 350 Di QE (i}
oo oo 35 00 o0 oo «1 00
oo oo 35
35 00 o0

20 |35 00 00 00 35 00
0o oo 35 00 00 0o
40 |35 00 00 00 35 00 00 00 35 00
00 00 35 00 00 00 35 00 00 oo
ED |35 00 00 00 35 00 00 00 35 00
00 0o 00 00 00 00 00 00 00 00
80 |00 00 00 00 0O OO0 OO0 o0 o0 oo
i 00 oo 00 o0 oo oo

120
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Figure 7.10 Type register
1 Slot 3
2 Slot 9

When you select the Type register entry from the drop-down list, an overview of the remote I/O
station structure is displayed.

In the type register, two bytes are assigned to each slot. The first byte contains the identifier of
the I/O module that is configured in the com unit. The second byte contains the identifier of the
module that is actually plugged into the respective slot in the station. Check whether the
planned 1/0 module configuration corresponds with the configuration of the inserted I/O
modules by comparing the respective first and second bytes with one another.

The identifier consists of two hexadecimal characters. The first hexadecimal character
corresponds to the first decimal number of the I/O module type designation. The second
hexadecimal character corresponds to the last two decimal numbers of the /O module type
designation.

Example!

The identifier 2C;,,, corresponds to I/O module LB2*12 or FB2*12. The first character 2o
corresponds to the first number in the type designation 2*12. The second character Cy ¢
corresponds to the last two numbers in the type designation 2*12.

The identifier 35,,¢, corresponds to the /O module LB3*05 or FB3*05.

10

In the illustration, you will see two areas marked. The first example shows the identifier 35 35
for slot 3, so the configured 1/0 module type corresponds with the I/O module that is actually
plugged in.

In the second example, 35 45 shows a discrepancy between the configured I/O module (35)
and the 1/0 module plugged in (45). Either replace the I/O module in the remote I/O station or
adapt the configuration accordingly to ensure the system functions correctly.
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7.5.7

Identifiers for Module Types

Module type identifiers
Digital I/0 modules Analog I/0 modules
11 LB1*01, FB1*01 digital input 13 LB1*03, FB1*03 frequency/counter
input
12 LB1*02, FB1*02 digital input 31 LB3101, FB3201 transmitter power
supply, current input
17 LB 1007 digital input 32 LB3*02, FB3*02 HART transmitter
power supply, current input
18 LB1*08, FB1*08 digital input 33 LB3103, FB3203 HART transmitter
power supply, current input
19 LB1*09, FB1*09 digital input 34 LB3104, FB3204 transmitter power
supply, current input
1E LB1014 digital input 35 LB3*05, FB3*05 HART transmitter
power supply, current input
1F LB1015 digital input 36 LB3*06 HART transmitter power
supply
21 LB2*01, FB2*01 digital output with | 41 LB4101, FB4*01 current output
position feedback
42 LB4*02, FB4*02 HART current
output
2D LB2*13, FB2*13 digital output with | 44 LB4104, FB4204 current output
position feedback
61 LB6101, FB6301 relay contact 45 LB4*05, FB4*05 HART current
output output
65 LB6005, FB6305 relay contact 46 LB4106 HART current output
output
66 LB6006, FB6306 relay contact 51 LB5*01, FB5201 RTD converter
output
68 LB6*08, FB6*08 digital output 52 LB5*02, FB5202 thermocouple
converter
6A LB6*10, FB6210 digital output 54 LB5*04, FB5204 RTD converter
55 LB5*05, FB5205 thermocouple
converter
6F LB6*15, FB6215 digital output 56 LB5*06, FB5206 voltage converter
Special modules
74 LB7*04, FB7*04 universal input/output (HART)
00 Empty slot

Advanced Diagnostics

The Advanced diagnostics entry contains status and diagnostic information based on the

version.

[ PEPPERL+FUCHS
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7.6
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"PB Diag. (Hrs.)" Tab
The PB Diag (Hrs.) tab displays the PROFIBUS standard diagnostics.

Disgnosis register | PB-Diag (std.) |  PBDiaglent) | CU-Diag ]
r v E ] Master address: 255
[v I |dentno. [hex): 1710
I v Extended diagnosis
07 A7 88 0A 05 00 00 43 D8 15
v L 83 80 30 83 41 26 83 42 26 84
- o 80 BO 86 40 A6 87 80 BO 88 80
! BD 84 42 A6 8A 43 A6 BC 40 B0
C 41 BD 8C 42 B ]
= 2 8C 41 BO 42 BO 8C 43 BO
r r
r r
Figure 7.11 PB Diag. (Hrs) tab

The PROFIBUS standard diagnostics are generated partly by the master and partly by the
slave. The PB Diag (Hrs.) tab contains diagnostic data that is read from the slave only. The
diagnostic data that the master sets by default only appears as a grayed out check box to
display the bit structure of the overall diagnostics. The current states of the master diagnostic
bits can only be obtained from the master.

PROFIBUS standard diagnostics byte 1

PROFIBUS standard diagnostics byte 1

Bit Diagnostic message | Note/possible cause

0 Station does not exist | Set by the master only. Possible cause: physical bus error
(e.g., interruption or short circuit), incorrect slave
PROFIBUS address

1 Station not ready Communication between master and slave is possible, but
configuration or parameterization conditions are not yet
fulfilled for data exchange (see bit 2 and bit 6).

2 Configuration error The master and slave configurations do not match. The
configured input and output data and the DP configuration
string must match in the master and slave.

3 External diagnostics | The slave contains manufacturer-specific diagnostic data.

4 Function not The slave cannot follow a function call.

supported

5 Incorrect slave Set by the master if the slave does not transmit the

response expected response.

6 Parameter fault Transmitted parameters are incorrect; the slave cannot be
switched over to data exchange. Possible cause:
transmitted PROFIBUS ID does not match the device.

7 Station blocked/locked| This bit shows that the slave has received correct
configuration and parameter data from a master and
makes the process data available solely to this master
whenin DataExchange mode. See the Master Address
field for the corresponding master address.

F3PEPPERL+FUCHS
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PROFIBUS standard diagnostics byte 2

PROFIBUS standard diagnostics byte 2

Bit

Diagnostic message

Note/possible cause

0

Parameter request

The slave informs the master that the slave requires new
parameter data.

Statistical diagnostics

If the slave sets this bit, the master only requests
diagnostic data and no current process data.
Communication remains in the DataExchange state and
can therefore transmit process data as soon as the bit is
cleared.

Constant set

Watchdog function on

The watchdog function is used to monitor communication.
We recommend that the watchdog function is always
switched on. The function allows the slave to monitor the
master and respond to communication problems such as
a bus failure where necessary. The slave can activate the
substitute value strategy stored for the I/0O modules as a
response to communication problems.

FREEZE mode on

The slave works in FREEZE mode see chapter 7.5.3

SYNC mode on

The slave works in SYNC mode see chapter 7.5.3

Reserved

N o o] A~

Diagnostics off

Diagnostics are not used by the master.

PROFIBUS standard diagnostics byte 3

PROFIBUS standard diagnostics byte 3

Bit

Diagnostic message

Note/possible cause

0..6

Reserved

7

Diagnostic data
overflow

The slave sets this bit if more diagnostic data exists than
can be transmitted, e.g., if too many line faults occur
during commissioning.

Following the PROFIBUS standard diagnostic bytes 1 ... 3 are two bytes for the master address
(bytes 4 and 5) and two bytes for the PROFIBUS ID (bytes 6 and 7). The values of these bytes
are displayed in the Master Address and ID No. (Hex) fields.

The value under Master Address shows which master has blocked the slave (exclusive
DataExchange access).

ID No. (Hex) shows the PROFIBUS slave ID. For correct data exchange, the slave must be
created in the master with its PROFIBUS ID number. On systems where the DTM can be
integrated into the master configuration interface, the PROFIBUS ID number is entered
automatically. If this is not the case, the correct GSD/GSE file must be integrated in the master.

The remaining bytes in the Advanced Diagnostics field (from byte 8 onwards) display the
manufacturer-specific diagnostic data for advanced diagnostics. See chapter 7.7

[ PEPPERL+FUCHS
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"PB Diag (Ext.)" Tab
The PB Diag (Ext.) tab displays the extended PROFIBUS diagnostic bytes.

Diagnosis register | PBDiag(std) | PB-Diagf(ext) |  CUDisg |

Red COM-Unit diagnosis: Channel diagnosis:

Red. COM-Unit not found Slot1 Ch:2 IN Lite braak
Slot 1 Che 4 IM Line break
Slot3 Chi5 IN Line break

Slot3 Ch:8 IN Line break

Module diagnosis:
120 modules

cu
F|]FII'FFFFFFFFFFFFFFFF_FFFFFFFFFFFFFFFFFFFFFFFTFFFF

L giet 1 Slot 48

Figure 7.12 PB Diag. (Ext.) tab

The PB- Diag (Ext.) tab is divided into three areas, which are described in the following
section.

Redundancy Com Unit Diagnostics

This area displays a text message evaluating the first two PROFIBUS standard diagnostic
bytes of the redundancy com unit (partner com unit). These bytes are transferred during the
device-specific diagnostics. See chapter 7.5.2

In contrast to the PROFIBUS standard diagnostics, the com unit sets the Redundancy Com
Unit Not Found bit if there is no internal communication connection to the redundancy com
unit (equivalent to the message Station Does Not Exist set by the master).

All other diagnostic messages correspond to the defined PROFIBUS standard diagnostics.
See chapter 7.6

Channel Diagnostics

This area shows the channel-specific diagnostics. See chapter 7.5.2

The slot number, channel number, channel type details, and the cause of the error are
displayed for every message.

If more diagnostic information is present than can be transferred, the message Channel
Diagnostic Overflow appears and the text color changes from black to red.

ID/Module Diagnostics

This area shows the module-specific diagnostics. See chapter 7.5.2

A rectangular indicator is assigned to each slot on the Remote I/O station. As soon as
diagnostics are available for a slot, the color of the respective rectangle changes from green to
red. To display the slot number, position the cursor over the relevant rectangle.
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7.8

[ PEPPERL+FUCHS

"Com Unit Diag." Tab

The Com Unit Diag. tab provides a comprehensive overview of the status of the remote /O
station. The main focus is on the internal and external communication between remote 1/0O
components.

In the example shown in the figure, the diagnostic and status information are shown for a
remote I/O station with PROFIBUS and module errors.

Diagnosis register T PE-Diaq [std.] T PE-Diag [ext.] T CU-Diag
Combnit- Status:
CU-S GW-5 Crcle DPS  Ind-C. EnorC. Diagl Diag2 CRC
My | [ | cess | 2 oo 03201374 | D624
Partner ‘ | | | ,_ ,_“ | pem J
Ghw/-Status: DP-Status:
by Partner Partrer My Partrer My Pariner
W T delive  [alons | = ILStatus | I Timeoul ", =
ﬁ ”: i ;@ SEE FBStatus B B @ -
Fatal I BIN | [T Enor
I | I Ubiconsist. |SikgE i LEStatus | I Baudats = s
I Ione e RedStatus " . | I Paine
B E
Figure 7.13 CU Diag tab

1 Com Unit Status area
2 GW Status area
3 DP Status area

The tab is divided into 3 areas. In the first area, the Com Unit Status Register, the diagnostic
registers are listed in compact raw data format (hexadecimal). This view provides a quick
overview of the remote I/O station. The areas GW status and DP status are designed to
partially encode the raw data from the first area. The 3 areas are described in more detail in the
subsections below.

The tab is designed for redundant systems, but also offers information relating to non-
redundant systems. In redundant systems with functioning internal communication, all
exported information is stored twice. Information relating to the active com unit is displayed in
the areas marked My. The areas marked Partner contain information on the redundant com
unit; this information is transferred between com units via internal communication.

If the partner data cannot be retrieved, e.g., because of an internal com unit communication
error or because a non-redundant system is being used, ***** appears in the corresponding
fields. The My data contains details on the cause of the missing information, e.g., redundancy
error: AC or AD in the CU-S field. The faulty areas turn red as soon as operation deviates from
the norm.

Writing to a Log File

If you would like to monitor over the long term or document diagnostic data, click on the Log
button in the Com unit status register area. The display on the button is yellow when the
function for writing to the log file is activated. The display is gray when no data is being
recorded.

The log file is stored under the name LBFBDumpFilel. txt inthe C:\Temp directory as
standard and contains log entries and process/diagnostic information.
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7.8.1 "Com Unit Status Register" Area

CamilInit- Status:
CU-5 GW-5 Cucle DP-5 Ind-C. Emor-C. Diagl Diag2 CRC P Log.
My [ [ | DDEA | 0 om0 | 032013F4 | DB24 J
o]
Patner [ o [ wo [ e [ e l— ]— l— l— l— ]—
Figure 7.14 Com Unit Status area

CU-S (com unit status) field
The box contains the global status register for the com unit.

GW-S (gateway status) field
The gateway status provides information on internal and external communication. The basic
data in this field is displayed in the GW status area in encoded format. See chapter 7.8.2

Cycle (program cycle counter) field

This field indicates the status of the program cycle counter for the relevant com unit. The value
on the counter is not relevant, but the counter must be moving continuously. A moving counter
indicates that the program is running.

DP-S field (DP status)
Information relating to PROFIBUS communication is displayed here. The data in this field is
displayed in the DP status area in partially encoded format. See chapter 7.8.3

IND C. (indication counter) field

The indication counter monitors PROFIBUS communication and enables the early detection of
failures. The respective counter readings are displayed in the IND. C fields.

In redundant systems, the counter values must increase uniformly. If one counter starts to run
slower than the other or stops running altogether, a PROFIBUS communication failure has
occurred on the com unit concerned. If both counter values increase slowly or inconsistently,
this does not mean that the process data transmission has failed completely. It is more an
indication that a minor communication error has occurred.

In non-redundant systems, a counter that increases uniformly indicates that PROFIBUS
communication is working properly.

Error C (error counter) field

The error counter is acomponent of the additional PROFIBUS monitoring system incorporating
the indication counter and draws attention to potential faults by increasing the counter reading.
The additional monitoring function is based on estimates relating to the reliability of future
PROFIBUS communication. A prognosis resulting in a fault must be confirmed several times in
succession by the value increasing on the error counter before a preventative redundancy
switchover is initiated. The feasibility of switchover is checked first of all. As faults indicated by
the error counter are based on prognosis, an increase in the counter value and a switchover to
preventative redundancy are not indications that an error has occurred. The error counter is
more a tool for increasing availability.

Continuous switching operations by the com units are not permitted and should be
investigated.

Diag 1 and Diag 2 (DP diagnosis) fields

The Diag 1 and Diag 2 fields display the first two PROFIBUS standard diagnostic octets. A
graphic representation of the PROFIBUS standard diagnostic octets is displayed on the PB
Diag (std.) tab. However, displaying the PB Diag (std.) tab is only supported by com units with
firmware version 6.19 or higher.

CRC (checksum calculation) field

The result of the checksum calculation is entered here. The checksum calculation ensures that
the required data records are stored in the com unit correctly (parameter and configuration
data). If the checksums of the com unit and the redundant com unit are identical, the two com
units have been correctly synchronized with each other. Identical values mean that the data
records are the same. The checksum changes every time a parameter change is successfully
transferred, and the modification process is documented as a result.
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7.8.2

[ PEPPERL+FUCHS

FW (firmware) field
The field contains the firmware version of the com unit. In redundant systems, make sure that
the firmware version of the com unit and redundant com unit is always the same.

"GW Status" Area

Ghw/-Status:
My Partner Mw Partrer
W | T Active lMlone | == ILStatus
E :: i ' : I [= " FBStatus
8 = \ JSingIe Lol LBStatus
| S [Alone i RedStatus
Figure 7.15 GW status area

Active check box (active com unit)

Only one com unit may be active in the remote I/O station at any one time. Active indicates
which of the two com units is active. In the above illustration, the com unitin the My column is
active.

Prim (primary com unit) check box

The Prim check box allows you to assign data to com unit hardware. Each redundant station
has a primary and a secondary com unit slot. In the LB system, the primary slot is the first com
unit slot. In the FB system, the primary com unit slot is the com unit slot in the base unit.

If, for example, Prim is activated in the My area, this means that the data in the My area
represents the com unit in the primary slot.

Fatal (serious error) check box

If the com unit detects a fatal error, this is indicated accordingly by the Fatal check box. The
com units use error handling routines that are capable of clearing error states. If a fatal error is
permanently displayed, or if a fatal error occurs repeatedly, the relevant com unit should be
replaced.

Inconsist. (inconsistency) check box

The Inconsist. box is used to draw attention to system states that could prevent a redundant
remote I/O station from operating correctly. The check boxes are activated in the following
situations.

If the com units have different firmware versions
If the parameter data of the com units is different
If both com units are active atthe same time
If both com units are passive at the same time
If both com units indicate that they are the primary com unit
If both com units indicate that they are the secondary com unit
If both com units function as the master on the internal bus
If both com units function as the slave on the internal bus
Note that short-term inconsistencies are permitted in the startup phase or a transitional phase.

NewPrm (new parameter) check box
This check box is active if the com unit has new parameters. This state is regarded as normal
unless it does not clear after a parameterization process.
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IL status (internal link status) check box

This box represents the communication path between the two com units. The status can be
Master, Slave, Alone, or Unknown.

In redundant systems, one com unit must have Master status and the other Slave status. All
other configurations are not allowed. If the Alone status is displayed, then the corresponding
com unit cannot find its partner, e.g., if the external connection between the two com units is

faulty in FB systems.
In non-redundant systems, the status Alone is the correct operating status. Here any deviation

from the Alone status is classed as an error.

FB status (PROFIBUS status) field
This field indicates the status of the PROFIBUS. The status can be

Offline: no PROFIBUS connection available

NotReady: PROFIBUS connection available, but data exchange not possible
BadComm: data exchange possible but malfunctioning

Online: data exchange OK

The status of this field should always be Online. If another status is displayed, check the
PROFIBUS communication.

Exception: In the case of line-redundant systems, the passive com unit only has read access
to the bus and therefore only has limited abilities to maintain communication if a fault occurs.
The consequence of this is that the passive com unit briefly loses Online status. However, the
system automatically sets the passive com unit back to Online status after a short time.

LBStatus (internal system bus) field

LBStatus represents the internal system bus between the primary com unit, the secondary
com unit and the I/O modules. In addition to start statuses, which are not dealt with in detail
here, the LB status can display the following statuses.

Single: OK in single systems

Alone: com unit cannot find partner

Active: com unit has bus read-write access
Passive: com unit only has bus read access
NoSlots: no I/O modules can be addressed

If other statuses are displayed permanently, then an error state exists. Note that for proper
redundant operation, one com unit must be active and the other must be passive.

RedStatus field

This field contains status details relating to parameter and configuration changes. As part of a
change with or without hot configuration in run (HCiR) functionality, the system runs through
several individual statuses that will not be described here in detail. The field must show OK in
normal operation.

If HCIR is displayed, a new data record is written to the corresponding com unit, but not yet put
into operation by the master. This means that the old data record has not yet been processed
and the HCIR process is not yet complete. The HCiR status is indicated by the flashing of the
greed LED on the com unit.

F3PEPPERL+FUCHS

200337 2016-03



200337 2016-03

7.8.3
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"DP status" area

DP-Status:

by Partrier by Partrer
H B | Rl
H B | i
2 B " N
[ - Baudrate = I M
H B | i
[ B

Figure 7.16 DP status area

The most important information in the DP status area is visualized by enabling the Baud rate
and DataExch check boxes. All other information is not suited to user diagnostics and will not
be explained here.

Baud rate check box
If Baud rate is enabled, the baud rate has been found. If not, a baud rate has not been found.

DataExch check box
If DataExch is enabled, process data is transferred. If not, process data is not transferred.

"Module Status" Tab

Note!

The Module status tab is available from DTM version 7.3. The status of the power supplies in
the Power supplies area is displayed in DTM version 7.5 and higher and depends on the com
unit's firmware version.

The Module status tab provides an overview of the status of the I/O modules and the power
supplies in the overall remote I/O station. Each of the fields in the status/simulation views
represents a slot and therefore an I/O module or power supply on the remote I/O station.

The status of the power supplies is only displayed if the firmware of the com unit has a power
supply diagnostic function. The power supplies used must also support this diagnostic
function.

140 module:
28 7T 1By aasdz Ao esw

Status 1 1 1wt

Sim. !
L Slot 1 Slot 48
Pawer supplies:
Status e
o dogdis g
Imfiormnation;
. Module active and OK Module active and simulation ! passive module
'-l Maodule active and enar Module active and narmal mode no module
Figure 7.17 Module status tab

The status information is explained on the tab. The I/O module types (display of single/dual
width module) and corresponding status areas are requested during each update cycle.

The status of the monitored power supplies is displayed in the Power Supplies area. An
underlined power supply number indicates that a power supply is available at the relevant
position. Power supply monitoring can be activated and deactivated in the com unit device
data.
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) Accessing Information About an 1/0 Module

You have the option of viewing information about a specific /O module directly on the Module
status tab. An active connection to the I/O module may be required, depending on the FDT
base application.

1. Right-click on an I/O module in the overview.
2. Access the required information via the context menu.

7.10 PACTware ™ Device State Manager

Version 4 and above of PACTware™ includes the Device State Manager and Device State
View. These add-ins enable a cross-device diagnosis based on the NAMUR recommendation
NE 107.

Note!

The Device State Manager and Device State View add-ins may be deactivated. To activate
add-ins, select Extras > Add-ins in the menu.

Note!

Detailed information on the add-ins described here can be found in the PACTware ™™

documentation.

Open the Device State Manager window

W [—Do [Zo

1. In the project view, right-click on either HOST PC, a CommDTM or a com unit.
2. Select Device State Manager from the context menu.

File  Edit  Miew Projeck  Dewvice  Extras  ‘Window  Help

i .— =L A |+ = o — |
£ Project e
Device tag |Address |[] |%$ |Device bype (DTH) | Skatu
1B HOST PC

Connec

Disconnect

Get device state

Load From device

Store to device

Farameter 4
Measured valus
Siruatation

Diagnosis

Display channels

Channels 3

Device Skate Manager

Up-{Download-Manager
Prink 2

Additional Functions 3

. Add device
Delete device

Properties <119,L6-5108 »LE §106 LE-EasyCom Communication Interface

Figure 7.18 Activate Device State Manager
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L The Device State Manager window appears.

[C] P+F LB FB Servicebus
[] P+F LB Internal

== LBIFB service bus
=0 LBt 19
o B 1B-1108 3
. B Le-6108 5
B LB-3105 7
B L-ai0s
o LB-3102

HEREEEA

Zusammenfassung Geratestatus .

- Akkionen - Auswahl
e | ——
[ —semepoe e mscostontienmy ] | 18, | ome )

Anzahl shgeschinssaner Zyklen: 0 Teit das letzten Zyklus: 0,05 | Kiirzeste ZTykluszeit: 0,0 s | Langste Tykuszeit: 0,05

Figure 7.19 Device State Manager window
3. Selectthe devices that are to be monitored. Use either the check boxes or the buttons in the
Select area.

4. Toread the device status once or at regular intervals, select one of the buttons in the
Actions area.

“JDevice State Manager [ H@ﬁ
Ausiahl Protokolle

[ame |
[] P+F LB FE Servicebus
[] P+FLEInternal

T S

B

[Gerste Tag (ndresse |verbindungszustanc Status iStatus | System
== LB{FB service bus 4 Fo] O 17.12,2010 10:58/58
= e LB-8111 119 B ® 17.12.2010 10:59:58
o B LB-1108 3 Lo = 17.12.2010 11:00:00
- B LB-6108 8 Eo] = 17.12.2010 10:59:53
B LE-3105 7 Lo ] =] 17.12.2010 10;59:55
B LB-4105 g Lo = 17.12.2010 10:59:56
o B LB-3102 11 Fo ] =) 17.12.2010 10:59:58

DX 165 et e ——— {i]_
Zusammenfassung Gerdtestatus
Ein oder mehrere Gerdt{s) befinden sich i Status'Ausfal @
(aeratest. 15 Geratien) lesen alle WJ
| P ey — ) R ( Schicien ]

m.wwﬂuw&; let‘ Kiirzeste Zykluszait: 8,6 5 \u@q&mnn{_ﬂ

Figure 7.20 Read the device status

L9 A connection to the devices is established and the device status read.
5. Select Close and Show Device Status.

L The Device Status window is displayed. The Device Status window contains a list of

available status reports. You can filter status reports according to certain criteria and save or
delete the list.
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[—10

Gerate Tag ‘

( Fitern_
UFd.h = ZekstempelStatus | Gerate Tag | Adesse | Status |
1 03.12.201010:39:03 ¢ LBJFE ser 4 (3 Service Bus Schrittstelle LE{FE-Serie
2z 03.12.201010:39:04 g‘mcrmr 1 . LE 5107 MODBUS Buskoppler
3 03.12201010:39:06 [ LB-1108 3 B LB 1108 bindrer Eingang (-kanalig) (Ex-i)
4 03.12.201010:3908 [] LB-6108 S B LB 6108 bindrer Ausgang (8 kanalig, 20¥, & maA) (Ex-)
5 03.12.201010:39:00 [he LB3105 7 [ LB 3105 HART Speisegerat/Eingangstrenner:4-kanalig (Ex-i)
6 03.12.201010:39:11 [l LB-4105 9 [ LB 4105 HART Analoger Ausgang:4-kanalig (Ex-)
7 03.42.201010:39:12 [ LB-3102 11 B LB 3102 HART Speiseqerdt/Eingangstrenner:1-kanalig (Ex-)
8 03.1z201010:39:02 [ 0 () Generic HART DTM

(ot ) [ipecber ] (_tssher_]

Figure 7.21

Note!
Different views for status information

Alternatively, you can open the Device Status window via View > Device Status. The status
symbols are displayed in the project view and the system view.

Device status window

General meaning of the status symbols in accordance with NAMUR recommendation
NE107

Meaning

Active diagnostics

Passive diagnostics

Failure

Function check

Out of specification

Maintenance required

Device status not supported

F3PEPPERL+FUCHS
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Specific meaning of the status symbols for remote /0 components

Component | Symbol| Possible meanings

I/O module = Error-free
O Diagnostics switched off (passive I/O module)
% Line fault detection (lead breakage or short circuit)

I/O module missing

Incorrect I/O module configured

Simulation active

Offline

Com unit Error-free

Field bus communication: no field bus available (for diagnostics
scan via service bus only)

Memory error: PIC/RAM/FLASH
CPU/PIC fault
Parameter or arithmetic error

@ O8O @ >4

Redundancy link not available (LB; fault in internal redundancy link)

Fieldbus communication: fieldbus available, but no data exchange
(with PROFIBUS com units only)

Command error
& Fault in an /O module
Fault in power supply

| <

Redundancy com unit not available

Redundancy link not available (LB; fault in external redundancy link,
possibly not connected)

] Offline

200337 2016-03
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Troubleshooting

Danger!
Risk of explosion

When work is performed on the remote I/O unit in hazardous areas, there is a risk of explosion

from spark formation.

Before starting any work on the remote I/O unit, familiarize yourself with the instruction manuals
for the components and their relevant certificates.

Communication error

If there is a communication error, go through the following checklist and take any relevant

action.

Fault

Action(s)

Error when communicating
with the process control
system

Check that the cables are connected.

In the configuration software, check that the selected
address is the same as the Remote I/O station address.

Check whether the terminator has been activated. The
PROFIBUS must have exactly two terminators per
segment; one at the start and one at the end.

Check that the bus stations are positioned in linear form
and without branches. A star-shaped layout is not
permitted.

Check that the DP configuration strings of the master and
slave are identical. The slave addresses of the master and
slave on the fieldbus must be identical.

Check that the correct GSD/GSE file is being used.

Communication error on the
PROFIBUS

In the configuration software, check that the selected
address is the same as the Remote I/O station address.

Check that the DP configuration strings of the master and
slave are identical. The slave addresses of the master and
slave on the fieldbus must be identical.

Check whether the terminator has been activated. The
PROFIBUS must have exactly two terminators per
segment; one at the start and one at the end.

Check that the bus stations are positioned in linear form
and without branches. A star-shaped layout is not
permitted.

Check the PROFIBUS ID for the Remote 1/O station. Some
control systems cannot process the GSD/GSE file 0710.

A new Remote I/O station will
not work on a bus if other
Remote I/O stations are
already operating on the bus.

Check that the bus terminators are still on the beginning
and end of the segment.

Check the PROFIBUS ID for the new Remote I/O station.

The software cannot locate a
com unit when establishing
the connection

Check that the yellow LEDs on the com unit are on while
the connection is being established.

Check that the bus address is within the selected range. If
necessary, increase the search range.

Check that the com unit is plugged in correctly.

F3PEPPERL+FUCHS
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Fault Action(s)
The com unit reports an I/O If an I/O module has been installed in the configuration kit
mOdLCJi|% etrrc;r Wh?f? retrieving or Remote I/O station, this is not an error. The com unit has
saved data from the -
configuration kit or Remote /O chepked whether any configured I/O modules are
station. available. Install the I/O modules.
Communication error on the Check that the service bus is galvanically isolated.
service bus after successfully . .
establishing a connection If you are using a laptop, operate the laptop using a
battery.
Use a standard interface converter (RS232 to RS485
converter or USB to RS485 converter) with automatic
detection of the baud rate and transmission direction.
No HART communication Check that the /O module in use supports the HART
protocol.
Ensure that the HART field devices are operating within
the permitted operating range of 4 mA ... 20 mA.
Check that the correct HART device address was used.
Check that the HART software has a DTM for the field
device being used. If this is not the case, only basic HART
functions will be available.
Fault Action(s)
FB extension unit not working. Check that the wires on the base unit and extension unit
are connected correctly.
On redundant systems, check that there is a connection
between the extension unit and the redundancy unit.
8.2 Redundancy Faults
If there is a redundancy fault, work through the following checklist and take any relevant action.
Fault Action(s)
Continuous redundancy Check that the correct type of redundancy is selected (line
switchover redundancy or application redundancy).

Check that the switchover time been set to a sufficiently
long period in the com unit.

In FB systems, check whether there is a front connection
between the com units.

Check that the process control system is configured for
this type of redundancy.

No redundancy switchover Check that redundancy has been configured at the com
when a com unit is removed unit.

Check that there is an electrical connection between the
two com units. If not, connect them.

Modules are continuously Check whether one of the com units has not been
changing the data configured for redundancy mode. If this is the case, both
com units actively try to access the I/O modules and
interfere with each other.
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Faults Indicated by LEDs

Fault elimination is supported by a series of LEDs on the com unit, the I/O modules, and the
power supply. If the LEDs indicate an error, work through the following checklist and take any

relevant action.

Depending on the load, the output circuit may show a lead breakage due to overload. With
solenoid valves, this can result in their input resistance being outside the lead breakage

detection range. In such cases, connect a high value resistor in parallel to improve the function.

If short-circuit detection is triggered with booster valves, the charging capacitor may be the
cause of the error. If this is the case, connecting a small resistor in series may correct this
behavior. If necessary, deactivate line fault detection.

LEDs on com units

Fault

Action(s)

Red LED (2) on com unitis on

Collective error: there is a problem with at least one
component (I/O module, power supply, or com unit).

Check all slots for I/O modules with red LEDs on. All red
LEDs must be turned off, otherwise the com unit will
continue to report an error.

Make sure that all configured components are plugged in
and ready for operation (green LED on).

Check the global status register in the com unit measured
value display to determine the cause of the collective error
message.

Yellow LED (5) on the com unit
is flashing without the bus
being connected

The com unitis ready for operation and working with the
I/O modules.

Yellow LED (5) on the com unit
is flashing at long intervals

The com unitis ready for operation and working with the
I/O modules. At least one I/O module is in simulation
mode.

Fieldbus

Yellow LEDs (3, 6) on the com
unit are showing no activity
while communication is being
established (LEDs = off)

Check that the physical connection between the
configuration tool and the remote I/O station was
established correctly.

Service bus

Yellow LEDs (4, 7) on the com
unit are flashing while
communication is being
established via the service
bus

Check that the configuration cable and the adapter are
connected properly.

F3PEPPERL+FUCHS
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8.4

LEDs on I/O modules and power supplies

Fault

Action(s)

Red LED on an I/O module is
on

Check that the field wiring is connected correctly.
Check that the sensor is working properly.
Check that the field devices are working properly.

Red LED on an I/O module is
flashing

No communication between the /O module and the com unit.

Check that the /0 module is plugged into the backplane
properly.

Make sure that the connector pins are not bent.

Plug a different I/O module into this slot. If the new I/O

module also does not work (red LED flashing), the fault
may lie with the backplane.

Yellow LEDs on I/O modules
are on

For digital inputs, the yellow LEDs provide various status
indicators.

For transmitter power supplies, the yellow LED indicates
that operation is outside the normal range.

Green LEDs on all /0
modules are off

Check that the power supply is connected to the
backplane correctly.

Check that the power supply is working and is plugged into
the backplane properly.

Green LED on one I/0O module
is off

Check that the 1/0 module is plugged into the backplane
properly.
If necessary, replace the I/O module.

If the problem persists, check that the backplane is
working correctly.

Green LED on power supply is
off

Check that the correct voltage is connected to the power
supply unit.

Check that the power supply is plugged into the backplane
correctly and that it is making contact with the backplane.

Check the supply voltage. Under maximum load, the 24
VDC voltage must not drop below 20 V including any ripple
voltage.

The fuse may have blown. FB power supplies do not
contain any replaceable fuses and must be replaced with a
new FB power supply.

Signal Fault

Deactivated I/0 Modules

Deactivated I/O modules are often used for subsequent extensions. Before deactivating the 1/0
module, switch off its line fault detection. This prevents the I/O module from triggering an alarm
if the com unit launches a query to verify whether an I/0 module is installed in that slot.
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Fault

Action(s)

No signal change when the
parameters are changed

Check whether the 1/0 module is in operation.

Check that the change in the Remote I/O station has been
saved.

Download the parameterization to determine the current
parameterization of the I/O module.

PROFIBUS com unit: check whether Hot Configuration in
Run (HCIR) is active. If yes, the new setting will only be
active after a HCIiR switchover in the master.

Faulty signal

Check if there is a short circuit or lead breakage within the
circuit.

Check that the field devices and sensors are working
properly.

If necessary, replace the I/O module.

Check the signal path to the I/0O module.

All signals for a station are
faulty

Check that the power supply is working properly.
Check the bus connection.
Check the bus communication.

Use a bus monitor.

Output module switches to
substitute values

Check the settings for the watchdog on the com unit. The
duration for the transition to replacement values must be
longer than the duration of a bus cycle.

The output module turns off

Communication with the com unit is interrupted.

Check that the /0 module is plugged into the backplane
properly.
If necessary, switch off the status bits for analog outputs.

Input module delivers no
measured values sporadically

Communication with the com unit is interrupted.

Check that the /0 module is plugged into the backplane
properly.

/O module works fine in a
certain slot but not in another

Check that the connector is in good order on the faulty slot
and that the /0O module pins are not bent.

If necessary, do not continue to use the slot.

Measured values occasionally
incorrect

Check whether the measured value is being distorted by
external influences.

Check that the shielding is intact.

Signal does not change

Check if simulation mode is activated for the channel (not
for com units LB8*06 or FB8*06).

Check if the substitute value is active, because there is no
bus communication.

Check if there is a line fault.

I/O module not issuing any
diagnostic messages

Check whether line fault detection is active. If not, activate
line fault detection.

Check if the expected diagnostic information has been
activated in the com unit (PROFIBUS com unit: additional
module diagnostics).
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Fault Action(s)

No input/output data Check that the correct I/O module is connected and ready
for operation.

Check that the analog input/output scaling is compatible
with the system requirements.

Check that the wiring is in order.

I/O module reported to be Check that the correct /O module is plugged in.

faul
ulty Check that the green LED on the I/O module is lit and that
the 1/0 module is correctly plugged in.

Module fault Check that the green LED on the I/O module is lit. If not,
there is no contact with the backplane or the fuse is faulty.
If all the 1/O modules in a segment have failed, the fault is
in the power supply or the backplane.

Using the measured values display, check the I/O module
diagnostic information.

Fault Action(s)
6/8 LB modules fail Check that the power supply to the segment is working
simultaneously (backplanes correctly.

LB9121, LB9101).

Fault Action(s)

24 FB modules fail Check that the power supply is working perfectly.
simultaneously.

Check that the extension wiring is correct and intact.

8.5 Faults and their effects

The table below shows what effect different faults will have.

Fault Diagnostics Effect

FB power supply failure The master receives an Redundancy switchover

(redundant) error message in the from primary to redundant
global status register, com unit.

provided this facility has
been preconfigured.

The master also receives a
redundancy error

message.
FB power supply failure (non- The master receives 24 24 1/0 modules are lost.
redundant) error messages in the

global and module status
register, provided this
facility has been
preconfigured.

The master receives 24
module-specific and
channel-specific error
messages if module
diagnostics have been
enabled.
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Fault

Diagnostics

Effect

Power supply failed
(redundant remote I/O station)

The master receives an
error message in the
global status register,
provided this facility has
been preconfigured (only
with LB9022 and LB9024
backplanes).

Backplanes LB9022,
LB9024, and LB9029:
With 2 out of 3 redundancy
when using 3 LB9006
power supplies, full
functionality is retained
even in the event of a
power supply failure.

Backplanes LB9121 and
LB9101: When using 2
LB9104 power supplies, 8
I/O modules failas soon as
a power supply fails.
However, the com units
continue to be supplied by
the functioning power
supply, so communication
is maintained.

Power supply failed (non-
redundant remote I/O station)

The master receives 8
error messages in the
global and module status
register, provided this
facility has been
preconfigured.

The masterreceives 8
module-specific and
channel-specific error
messages if module
diagnostics have been
enabled.

Backplanes LB9022,
LB9024, and LB9029:
Only two power supplies
are generally used in non-
redundant use. This
means that in the event of
a power supply failure, the
whole station may be
affected (depending on
the number of I1/O modules
being used).

Backplanes LB9121 and
LB9101: When using 2
LB9104 power supplies, 8
modules fail as soon as a
power supply fails.
However, the com unit
continues to be supplied
by the functioning power
supply, so communication
is maintained.

Fault

Diagnostics

Effect

Bus communication failed

The master detects the
failure.

The outputs adopt
substitute values provided
this facility has been
preconfigured.

Com unit or voltage failed

The master detects a faulty
slave.

The outputs have no
voltage unless the system
is redundant in design.
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Fault

Diagnostics

Effect

I/O module failed

The master receives an
error message in the
global and module status
register, provided this
facility has been
preconfigured.

The master receives the
Module error message if
module diagnostics have
been activated.

No signal change. The
inputs adopt substitute
values provided this facility
has been preconfigured.

The output has no voltage.

In most cases the green
LED is off. There are
cases, however, when the
green LED is on despite
an error.

Incorrect I/0O module

The master receives an
error message in the
global and module status
register, provided this
facility has been
preconfigured.

The master receives the
Incorrect module
message if module
diagnostics have been
activated.

No signal change. The
inputs adopt substitute
values provided this facility
has been preconfigured.

The output has no voltage.

The red LED in the dual
width 1/0 module is
flashing.

I/O module missing or has
been removed

The master receives an
error message in the
global and module status
register, provided this
facility has been
preconfigured.

The master receives the
Missing module
message if module
diagnostics have been
activated.

The input is frozen.

The output has no voltage.

Module-specific errors

Line fault in the input module

The master receives an
error message in the
global and module status
register, provided this
facility has been
preconfigured.

The master receives an
Invalid data error
message if module
diagnostics have been
activated.

Thered LED is on.

No signal change. The
inputs adopt substitute
values provided this facility
has been preconfigured.

Temperature inputs only
return to normal operation
once the error has been
corrected and the LFD
delay has lapsed.
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Fault

Diagnostics

Effect

Range overflow or underflow
in I/O modules LB3101,
FB3201, LB3*02, FB3*02,
LB3103, FB3203, LB3104,
FB3204, LB3*05, FB3*05

= The masterreceives an
error message in the
global and module status
register, provided this
facility has been
preconfigured.

= The masterreceives an
Invalid data error
message if module
diagnostics have been
activated.

= The yellow LED is on.

= The signalis limited to the
predefined trip values.

Line fault in I/O modules
LB2002, LB21*, FB22*,
LB4101, FB4*01, LB4*02,
FB4*02, LB6*08, FB6*08

= The masterreceives an
error message in the
global and module status
register, provided this
facility has been
preconfigured.

= The masterreceives an
Invalid data error
message if module
diagnostics have been
activated.

= Thered LED is on.

= The output has no voltage.
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