Drager

Technical Manual

Digital Communication-
PROFIBUS® PA

Drager Polytron® 8000 Series



This page has been left blank intentionally.

Technical Manual



Technical Manual

Contents

Contents

T INtrodUCION ... e 4
1.1 Target GrOUD ...eeeeieiiiiee e 4
1.2 General safety statements..........ccccooiii 4
1.3 Meaning of the warning NOES...........ccuviiiiiiiiii e, 4
1.4 Trade Marks.... ..o 4

2 Basic principles of PROFIBUS® technology............cocoeeoveeeoreeeoneseenenenn. 5
2.1 PROFIBUS® PA Main features............ocoveueeiueeeeeeeeeeeeeeeeeeesees 5
2.2 Basic principles of PROFIBUS® DP ...t 6
2.3 Segment couplers and lINKS...........cccueeiiiiiiiiieniiiieee e 8
2.4  Basic principles of PROFIBUS® PA ..o 8
2.5 Functional principle of master-slave communication...................... 12
2.6  Device management in cyclic traffic .........ccccccooviiiiiiiiin e, 17
2.7  Device management in acyclic traffic ..........cccccoeviiiiiiien i, 18
2.8 Current and voltage in the PROFIBUS® PA segment .................... 20

3 Installation in the PROFIBUS® PA segment - field devices in general 22

3.1 Grounding and shielding..........ccccciiiiiiiiiie e 22
3.2 Termination.........ccooiiuiiieiiiiiee e 23
3.3 AAArESSING .cciiiiiiieiiiii e ———————————————— 24
4 Installation in the PROFIBUS® PA segment - Polytron® 8000.............. 25
4.1 Opening the gas detector ...........ccvvvveeiiiiie e 25
4.2 Connecting the gas detector..........ceevvvveiiiiiiiiicc e, 26
4.3  Signal lines for explosion protection type Ex d.........cccoiiiieiennnnn. 26
4.4  Signal lines for explosion protection type Ex e ........ccccovviieieinnnen. 27
4.5  Checking grounding and shielding.........ccccccoooiiiiiiiini e, 28
4.6  Applying the termination ...........cccccoiiiii e, 29
4.7  Connecting the power Supply ..o 29
4.8  Closing the instrument ... 30
5 Commissioning - Polytron® 8000........coooiiierr e 31
5.1 Checking the installation ..o, 31

5.2  Setting the address of the PROFIBUS®-PA interface on the
POIYrON® 8000 .........oveeeeeeeeeeeeeeeeeeeeeee e 31
5.3  Configuring the gas detector via DTM ...........ocoociiiiiiiiieiiiiiiieeeee 33
6  TroublesShOoOoting.........ccceeiiiiiiie e e e s 37
6.1 Faultanalysis..........cccocooiiiiiiiiiii 37
6.2  Fault prior to cCOmMmISSIONING .....coooiiiiiiiiiiiiii e 37
6.3  Fault during PLC project planning .........ccccccveiiiieiiiiniieeeeniieeenn 38
6.4  Fault analysis with an 0SCillOSCOPE........cocvuiiiiiiiiiiiii e, 39
A - X1 1 1= PR 45
7.1 Overview of registers and parameters of the function blocks.......... 45
7.2  Appendix 1: List of parameters for Polytron® 8000 .....oovveierriiiienn 45

Digital Communication: PROFIBUS® PA 3



Introduction

1.1

1.2

1.3

1.4

Introduction

This document supplements the instructions for use for gas detectors:
— Drager Pontron® 8100 EC

— Drager Polytron® 8200 CAT

— Drager Polytron® 8310 IR

— Drager Polytron® 8700 IR

— Drager Pontron® 8720 IR

This document contains additional information about the PROFIBUS® PA interface.

Target group

This document is intended for technicians with training in PLC programming,
trained electricians or persons who have received instruction from a trained
electrician. These persons must also be familiar with the applicable standards.
General safety statements

Before using this product, carefully read the associated instructions for use. This
document does not replace the instructions for use.

Meaning of the warning notes

The following warning notes are used in this document to notify users of possible
dangers. The meanings of the warning notes are defined as follows:

Alert icon Signal word Consequences in case of nonob-
servance
A WARNING Indicates a potentially hazardous situation

which, if not avoided, could result in death
or serious injury.

A CAUTION Indicates a potentially hazardous situation
which, if not avoided, could result in injury.
It may also be used to alert against unsafe
practices.

NOTICE Indicates a potentially hazardous situation
which, if not avoided, could result in dam-
age to the product or environment.

Trade marks

Trademark Trademark owner
Polytron® Drager
PROFIBUS® PROFIBUS Nutzerorganisation e. V.

The following website lists the countries in which Drager trademarks are registered:
www.draeger.com/trademarks.
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Basic principles of PROFIBUS® technology
PROFIBUS® PA main features

PROFIBUS® is an internationally standardized digital communication system. In
many areas, it is replacing analog signal transmission using a 4-20-mA interface,
which is costly in terms of time and resources. Digital communication offers the
following benefits over analog data transmission:

— Significantly less wiring is required. Digital signals and supply voltage are
transmitted via one cable.

— Adding new field devices and putting them into operation, as well as removing
them, is easier. Due to standardization, field devices can be replaced
manufacturer-independently.

— Parameterization, diagnostics and maintenance of field devices can be
performed centrally.

— Data transmission is bi-directional and delivers more information, e.g. status and
error messages.

The PROFIBUS® technology is used in many industrial sectors. The great variety of
applications is made possible by modularly combinable variation options, e.g.
different protocol configurations levels, methods of transmission and device
management tools.

For Drager applications, the PROFIBUS® DP and PROFIBUS® PA variants need to
be considered. In each case, PROFIBUS® PA is a sub-segment of a PROFIBUS®
DP network. Such a DP network is also referred to as a control level and offers
higher transmission speeds than PROFIBUS® PA. Sometimes, the

PROFIBUS® MBP designation is also used as a synonym for PROFIBUS® PA.
Strictly speaking, however, MBP (Manchester Bus Powered) is merely the
transmission technology utilized by the PROFIBUS® PA segment. Provided that
certain parameters are met, PROFIBUS® PA can also be used in explosion-hazard
areas.

Digital Communication: PROFIBUS® PA 5
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PROFIBUS DP
Ethernet
Master Master
Class 1 Class 1
(PLC) (PLC)

DP Gateway
Field device 1 Field device 2
Segment coupler
: (max. 100 mA)
4 ...20 mA
@
I
PROFIBUS PA
Termination
@ 6
Gps
2.2 Basic principles of PROFIBUS® DP
221 Overview
PROFIBUS® DP (Decentralized Periphery) is the fastest variant of PROFIBUS®
technology.
Standard IEC 61158
Data transmission RS-485 and/or fiber optic cable (FOC)

(physical layer)
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Max. length

Number of participants

Number of repeaters
Remote power supply

Basic principles of PROFIBUS® technology

— Max. 1200 m without repeater with RS-485

— several kilometers with FOC

— Max. 32 participants as master

— Without repeater: 32 participants per segment

— With repeater: 126 participants per segment

— Max. 31 bus participants in last and 1st segment

— In segments between repeaters, a maximum of 30
bus participants can be connected.

max. 9 repeaters

possible via additional wires

Types of protection none
Topology Line topology, at low transmission rates also tree struc-
ture.

Topology depends on the number of repeaters and on
the transmission technology used

Termination at the end of a segment using ohmic resis-
tors connected in series
(390 Q-220 Q-390 Q)

9.6 kbit/s up to 12 Mbit/s, depending on the line length
Token passing with master-slave
DP-VO0, DP-V1, DP-V2

Bus termination

Transmission rate
Bus access method
Protocol

Transmission rate

The PROFIBUS® DP transmission rates depend on the line length. The following
values apply to type A RS-485 cables:

Transmission 9.6; 19.2:45.45; 187.5 500 1500 3000;
rate (kbit/s) 93.75 6000; 12000
Line length (m) 1200 1000 400 200 100

Repeaters can be used to extend line length and transmission rates.

The following formula applies with regard to the maximum distance between 2 bus
participants: (ANZ_REP +1) * segment length, with ANZ_REP = max. number of
repeaters that may be connected in series (depending on the repeater).

Cable type

Cable type A may be used for all transmission rates up to 12 Mbit/s. Fiber optic
cables are also permitted.

Characteristic imped-
ance

Cable capacitance
Wire cross section
Cable type

Loop resistance
Signal line loss
Screening

135 Q to 165 Q at a measuring frequency of 3 MHz to
20 MHz

< 30 pF per meter

> 0.34 mm? (AWG 22)

twisted pair, 1x 2, 2x 2 oder 1x 4 wires

110 Q per km

max. 9 dB over the entire length of the line section
copper braided shield or braided shield and foil screen

Digital Communication: PROFIBUS® PA 7
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Stubs

The line between a connection box and a field device is called a stub. The following
must be observed:

— Stub length < 6.0 m (at 1.5 Mbit/s max.).

— Stubs must not be used for transmission rates > 1.5 Mbit/s.

— Stubs must not have bus termination.

Segment couplers and links

Segment couplers and links form the interface between PROFIBUS® DP and
PROFIBUS® PA. Both components essentially perform the following tasks:

— Conversion from the asynchronous RS-485 DP protocol to the synchronous
MBP PA protocol.

— Provision of the supply voltage for the PA segment and limitation of the supply
current.

— De-coupling of the transmission speed.
— Alternatively: Ex-relevant separation and energy limitation.

Segment couplers

Segment couplers consist of a signal coupler and a bus power supply unit. They
convert incoming signals and feed the PROFIBUS® PA segment. Depending on the
model, multiple transmission speeds are supported on the PROFIBUS® DP side.
When a PROFIBUS® PA segment is operated in intrinsically safe mode, the
segment coupler reduces the electric current. As a result, a maximum of 10 bus
participants is permitted per segment.

Links

Links consist of multiple segment couplers and an intelligent interface. The installed
segment couplers can have different degrees of protection. Different baud rates are
supported on the DP side. Links store the data from the connected field devices in
the corresponding PA segment in a buffer until the data are retrieved by a master.

Basic principles of PROFIBUS® PA

Overview

PROFIBUS® PA differs from PROFIBUS® DP in the following respects:
— Use in potentially explosive atmospheres is possible with PROFIBUS® PA.
— The bus line can serve as an intrinsically safe power supply.

— A maximum of 32 bus participants may be connected for applications outside
potentially explosive atmospheres.

Standard IEC 61158

Data transmission Manchester Coding Bus Powered (MBP)
(physical layer)

Technical Manual = Digital Communication: PROFIBUS® PA
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Max. length from seg- 1900 m: standard and intrinsically safe category ib
ment coupler applications

— 1000 m: intrinsically safe category ia applications
Non-ex: max. 32 participants per segment

Number of participants in

the segment (max. 126 _  Ex ja: max. 10 participants
per network) — Exib: max. 24 participants
Number of repeaters max. 4 repeaters

Remote power supply alternatively via the signal wires
Types of protection intrinsic safety (Ex ia/ib)
Transmission rate 31.25 kbit/s

Bus access method master-Slave

Protocol DP-V1

Topology

The network topology of a PROFIBUS PA segment can be designed in different
ways. Almost all configurations are permitted. Tree structure, line structure or
combinations of these are possible.

In the case of a line structure, the participants are either directly connected to the
bus cable or connected to the bus cable via connection boxes and stubs. In the
case of the connection type using a connection box and stub it is rather easy to add
field devices to the bus and to remove them.

In the case of a tree structure, all field devices are connected in parallel by means
of field distributors.

Each fieldbus segment must be terminated at the beginning and at the end by a bus
terminator. In the case of branched bus segments, the participant that is the most
distant from the segment coupler forms the end of the bus.

Cable type

Field devices and fieldbus network are connected by means of twisted pair cables.
It is not permitted to have multiple electric circuits connected to one cable. The
electrical characteristics of the fieldbus cables determine essential properties such
as the number of participants or distances. Cable type B and cable type A can be
used. If cable type B is used, it is possible to connect multiple fieldbuses of the
same type of protection to one cable. The shielded cable type A must be used for
Drager gas detectors. If cable type B is used, it is possible to connect multiple
fieldbuses of the same type of protection to one cable.

Type A Type B
Cable structure Twisted wire pair, One or more twisted
shielded wire pairs, overall
shielding
Core cross-section 0.8 mm? (AWG 18) 0.32 mm? (AWG 22)
Loop resistance (DC) 44 Q/km 112 Q/km
Characteristic impedance at 100 Q +20 % 100 Q + 30 %
31.25 kHz
Wave attenuation at 39 kHz 3 dB/km 5 dB/km
Capacitive asymmetry 2 nF/km 2 nF/km

Digital Communication: PROFIBUS® PA 9
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Type A Type B
Group delay distortion 1.7 ps/km -
Shielding coverage rate 90 % -
Recommended maximum net- 1900 m 1200 m
work size (including stubs) 1)
Recommended maximum net- 1900 *2 1200 *2

work size (including stubs) with
repeaters 2)

1) Depends on the type of protection and the cable specifications.

2) A maximum of 4 repeaters is permitted between participant and master.

Stubs

The line between a connection box and a field device is called a stub. The following
must be observed:

— In explosion-hazard areas, stubs must not be more than 30 m in length.

— Short stubs (< 1 m) count as linking devices and are not considered in the
calculation of the total bus cable length. However, this does not apply if the sum
of all short stubs amounts to 2 % of the total length of a bus.

— In non explosion-hazard areas, the maximum stub length depends on the
number of field devices.

Number of field devices 25-32 19-24 15-18 13-14 1-12
Stub length <1m 30m 60 m 90 m 120 m

Explosion-hazard area application

If networks are designed to be intrinsically safe, the “Ex i” type of protection applies.
This type of protection does not only require intrinsic safety of the connected
equipment but also relates to the entire electric circuit. The intrinsic safety of a
network depends on the connected electric circuits. The circuit with the lowest
intrinsic safety determines the intrinsic safety of the entire network. If a connected
circuit is designed to comply with Ex ib type of protection, this type of protection
applies to the entire network.

Intrinsic safety is verified using the FISCO model.

FISCO model

The FISCO model (Fieldbus Intrinsically Safe Concept) was developed by the PTB
(Physikalisch-Technische Bundesanstalt, the National Metrology Institute of
Germany) in order to facilitate planning, extending and installing of networks in
explosion-hazard areas. Network design in accordance with FISCO makes it
possible, for example, to exchange field devices or to extend the system without the
need for recalculation. Field devices can be exchanged by plug-and-play.

Certain constraints need to be observed in order to ensure these and other
advantages. All bus participants must comply with the FISCO model. Only one
device may feed energy into the network. Field devices may only take out energy.
When a field device is transmitting, no additional energy is fed into the bus. Field
devices that require additional auxiliary energy must be at least one type of

Technical Manual = Digital Communication: PROFIBUS® PA
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protection higher than the fieldbus circuit. For installation in accordance with
FISCO, corresponding control drawings are included in the instructions for use for
the respective gas detector.

Properties according to the FISCO model

Ex ialib IIC Ex ib IIB
Cables
Loop resistance (DC) 15...150 Q/km 15...150 Q/km
Specific inductance 0.4...1 mH/km 0.4...1 mH/km
Specific capacitance 45...200 nF/km 45...200 nF/km
Stub length <60m <60m
Line length <1000 m <5000 m
Feed units Type A Type B
Max. current requirement <110 mA <110 mA

Power supply and communication

The field devices of the PA area are supplied with energy by segment couplers. The
type of segment coupler determines whether a PROFIBUS® PA branch can be
used in explosion-hazard areas. The field devices connected to the PA segment
derive the current required for their operation from the bus cable. Field devices thus
are current sinks. As can be seen in the figure below, field devices draw a base
current of at least 10 mA. Transmitting of data is then performed by modulating the
current consumption in the range of +/- 9 mA. During transmission, field devices act
as variable ohmic resistors. In the event of a field device fault, FDE (Fault
Disconnection Electronics) is employed. FDE detects the increase of the base
current above a manufacturer specific value. The maximum consumption of current
is limited, and the field device is disconnected from the network. This prevents
blocking of the entire bus. The increase of the base current in the event of a fault is
referred to as fault current.

Digital Communication: PROFIBUS® PA 11
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Field device current

A

Maximal current

25 mA — f
Fault current
19 mA — * —
10 mA
m Base current
1mA —

Functional principle of master-slave communication

Communication protocols

DP-VO

DP-VO0 designates the basic form of the DP communication protocol. This basic
form comprises cyclic data exchange and system diagnostics. Bus master and
integrated devices communicate according to the master-slave principle. Class 1
masters can be control systems or PCs.

DP-V1

Designates the extension by acyclic data exchange with an IEC-61158-2 interface.

This configuration level has 2 Classes of masters:

— Class 1 masters are control systems (PCS) or programmable logic controllers
(PLC). Class 1 masters cyclically exchange their data with their decentralized
slaves. A slave may only be allocated to a Class 1 master.

— Class 2 masters are, for example, PCs with special software (DTMs). Class 2
masters are responsible for commissioning and for parameterizing the slave
during the ongoing cyclic traffic. The exchange with the allocated slaves is
conducted acyclically, i.e. upon request. These slaves are also allocated to a
Class 1 master.

Technical Manual = Digital Communication: PROFIBUS® PA
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In PROFIBUS® DP networks, it is also possible to operate more than one master.
Networks of this type are referred to as multi-master systems. This constellation
enables the use of cyclic and acyclic traffic. Systems that have only one master are
referred to as mono-master systems.

The data exchange is carried out using standard telegrams, the maximum length of
which depends on the respective master. The PROFIBUS® standard specifies an
upper limit of 244 bytes. The cyclic data transmission of the process parameters
always has priority.

DP-V2

Designates the extension by an upwardly compatible direct data exchange between
slaves and their isochronous operation.

DP bus access method

The bus access method of the DP architecture is a mixture of decentralized token
passing and centralized master-slave communication. The masters form a logical
token ring. The master with the token may transmit. The exchange with its slaves is
conducted in accordance with the master-slave principle. This exchange takes
place during a specified access time. When the time elapses, the token passes to
the next master.

When the Class 1 master has the right to transmit, cyclic data exchange with the
field devices takes place. Measured values and status of the field devices are
transmitted.

When the Class 2 master has the right to transmit, acyclic data exchange with one
of the field devices takes place. Settings can be made by the Class 2 master.

logical token ring

Master
C(IgsLsC; Class 2

& &

Digital Communication: PROFIBUS® PA 13
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PA bus access method

The bus access method used is the master-slave principle. The communication
protocol is DP-V1.

Master-slave communication with a segment coupler

Segment couplers do not need to be set or addressed since they are considered by
the PROFIBUS® DP master to be transparent. Thus the field devices in the PA
segment are regarded as DP slaves, they are given a DP address and are only
allocated to one Class 1 master.

[
e l\:/llzsstseq Master
|kt (PLC) Class 2
N
/ \\\ cyclic
I\ '\ data exchange
RN
RN
/ \ \
/ \ \\
I/ \\ \\
= (‘V) (?? / azyclic
// \ N / dg¥a (Iaxchange

Master-slave communication with a link

Unlike segment couplers, links are recognized as participants by the DP master and
also addressed. Links keep the data from the connected field devices in the
respective PA segment in a buffer, which is cyclically read out by the DP master
(Class 1).

In acyclic traffic with a Class 2 master, links are transparent. PA field devices can be
directly addressed by Class 2 DP masters. This requires that the DP address of the
link and the PA address of the field devices are specified. Towards the PA
participants, the link behaves as a PA master with cyclic traffic. The PA participants
receive PA addresses that may be assigned only once within their own link but can
occur in other link segments.

Technical Manual = Digital Communication: PROFIBUS® PA
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Data transmission

In order to ensure functionality across manufacturers, device parameters and
device functions are standardized for data transmission. This standardization is
realized by way of device profiles. The device profiles contain rough definitions of
functions and properties of the different field devices. This includes, for example,
variables such as alarm thresholds, measured values and alarm types.

Device profiles are subdivided into 2 classes:

— Class A of the device profile is limited by the scope of the basic functions of a
field device. The class contains measured values, the date and the name of the
field device.

— Class B extends Class A by application functions such as maintenance,
diagnostics and commissioning.

Parameters are assigned to either class. These can be classified as follows:

Dynamic parameters

These parameters describe all dynamic status values and measured values. They
are cyclically retrieved via the GSD. Acyclic access is also possible.

Application and standard parameters

These parameters are device type dependent. Among other things, they describe
the type of the sensor, input/output etc. All parameters that are required by the
respective device profile must be present. These parameters are read out and
described only acyclically.

Manufacturer specific parameters

These parameters go beyond the application and standard parameters. They
contain manufacturer specific setup variants and device functions. Manufacturer
specific parameters are read out and described only acyclically.

Digital Communication: PROFIBUS® PA 15
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(
Gas concentration
Process parameters Temperature
Alarm management
PROFILE
Class B
Scaling
Operational parameters
Filtering

Extensions for:

DIpIC Manufacturer specific - Parameterization

or parameters - Diagnostics and status

FDT - Maintenance (calibration
gases...)

Function block model

The general structure of the data transmission is assigned to 3 different function
blocks. Within these blocks, parameters are further indexed. The blocks are
represented in the software of the respective field device and define the
functionality of the field device. The following 3 block types are defined:

Physical block (PB)

Each field device has only one PB. It contains the characteristic data of the field
device, such as manufacturer, serial number of each assembly, software version,
command for re-setting to factory settings, the status of the field device etc.

Transducer block (TB)

The TB bundles parameters that describe or influence the sensor type. In addition,
parameters for calibrating, for target gas adjustment, for alarm configuration (alarm
thresholds A1 A2), maintenance and self-testing function, etc., are integrated.
Nearly the entire menu functionality is contained. With the help of these
parameters, the raw data of the sensor are converted in the TB into a measured
value. The measured value is then processed in the function block.

Technical Manual = Digital Communication: PROFIBUS® PA
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Function block (FB)

In the FB, limit values are added to the measured value coming from the TB. If
required, the measured value is scaled. The resulting data are passed, via the
cyclic traffic, to a Class 1 master (process control system). These data contain the
current measured value and the field device status.

The device management is located upstream of the 3 main blocks PB, TB and FB.

Device management

Physical block
Sensor
signal Transmitter
—% Transducer Function —|—> output value/

block block | PLC input value

Measured value

Transmission of measured values and status

The data blocks for the transmission of measured values and status are 5 bytes in
length. The first 4 bytes contain the measured value as a floating point number in

accordance with the IEEE standard. The 5th byte is used for device specific status
information. The device specific status information is given in accordance with the
NAMUR standard NE 107. If an error is present, it can be read out using the DTM.

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
Measured value as a floating-point number in acc. with IEEE 754 Status

Device management in cyclic traffic

The device management in cyclic traffic is controlled by the process control system.
Here, the measured value and the status of a field device are queried.

Device master data file (Gerate-Stammdaten-Datei, GSD)

The device master data file (Geratestammdatei, GSD) of a field device is required
to integrate a field device into the process control system. The GSD is written in a
standardized file format and is included in the scope of supply of a field device. It
contains device specific parameters that are needed to integrate the field devices

Digital Communication: PROFIBUS® PA 17
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with the fieldbus, including: input data, output data, data format, amount of
information and, if required, device icons that are represented in the network tree of
the control system. For the cyclic exchange of measured values the GSD suffices.

Profile GSD and manufacturer specific GSD

There are manufacturer specific GSDs and profile GSDs. The profile specific GSD
differs with regard to the number of the individual function blocks. Thus it does not
offer the full functional scope of a manufacturer specific GSD. Profile GSDs are
made available by the PROFIBUS® user organization. Devices can be exchanged
independent of manufacturers if the order of the cyclic process values and the
profile ID number match.

[i Drager recommends the use of the manufacturer-specific GSD.

Device management in acyclic traffic

The communication between a field device and a Class 2 master is conducted
acyclically. The Class 2 master is connected to the DP network via an interface.

2 interface descriptions were specified in order to enable the Class 2 master to
capture the device properties and operating functions of the field devices across
manufacturers:

— FDT and DTM
- EED

FDT and DTM

The FDT/DTM concept serves the purposes of integration and management of

intelligent field devices. The concept makes it possible to configure field devices
centrally, to document their measured values and their behavior and to perform

device diagnostics.

DTMs (Device Type Managers) are software components that can be used to
implement all functions, properties and parameters of the gas detector.
Manufacturer specific DTMs also contain the complete control panel and the menu
structure of the field device.

The FDT (Field Device Tool) is a cross-manufacturer concept enabling
parameterization of different field devices using just one software. This software is a
framework application into which the required DTMs can be loaded. This concept
can be compared with the way printer drivers are loaded into an operating system.

Communication DTM (COM_DTM)

The Communication DTM is a driver that sets up the interface between fieldbus
cable and the Class 2 master. This interface can for example be a USB-PROFIBUS
converter. The Communication DTM is installed within the FDT framework
application. After installation, the data of the segment coupler or link must be
entered in the Communication DTM. During the project planning phase, be sure to
observe the segment coupler data sheet. Segment couplers from different
manufacturers have different communication parameters.

Technical Manual = Digital Communication: PROFIBUS® PA
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Device DTMs

(PLC)

DTM FDT application

Electronic Device Description (EDD)

The EDD is a file and not a software component. The file contains all application
features of the field device and works on interpreter basis. EDDs have proven their
worth for applications up to medium complexity.

Profile EDDs
The Profile EDD is manufacturer independent. It maps the basic functionality of the
field devices belonging to one class (e.g. analyzers).

[i Drager recommends the use of the manufacturer specific EED.

Digital Communication: PROFIBUS® PA 19
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Current and voltage in the PROFIBUS® PA segment

Current calculation

The following values need to be known for the calculation:
— Is = Feed current of the segment coupler

— IB = Base current of each field device

— IFDE= Fault current of each field device

The maximum number of field devices at the PA segment is a function of the feed
current of the segment coupler used and the current consumption of the field
devices.

The current requirement of the segment ISEG is calculated as follows: ISEG = 1B +
max. IFDE

A segment is permissible if IS = ISEG.

Voltage at the last field device

The minimum operational voltage (9 V) must be verified at the field device that is
the most distant from the feed unit, since the cable resistance causes a voltage
drop.

The voltage is calculated using Ohm's law:

UB = Us — (ISEG * RSEG)

Where: UB = Voltage at the last device

Us = Feed voltage of the feed unit (manufacturer's data)
ISEG = Current requirement of the segment

RSEG = Cable resistance = bus length * specific resistance

Voltage calculation and line length

The following formula is used to calculate the maximum cable length for a specific
cable resistance.

max. loop resistance of feed unit

max. cable length [km] = resistance of the cable [Ohm/km]

Technical Manual = Digital Communication: PROFIBUS® PA
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Example of worst case calculation

In certain cases, the maximum line length can be negatively affected by the
distribution of the bus participants in the segment.

Feed unit Us >9V

RL = Line resistance of line segment x

In = Current consumption of the nth field device

Given values (from current calculation and data sheet of the cable type):
ISEG = max. direct current (incl. IFDE) = 100 mA

RL = Specific resistance of cable type A = 44 Q/km.

To ensure proper functioning of a field device, the input voltage at the bus line must
not be lower than 9 V.

Thus the following obtains for the maximum voltage drop over the line: ULmax = US -
9V.

Example: Feed unit with Ex interface
Feed units with Ex interface supply a voltage of 12.8 V.... 13.4 V.

Thus we obtain the maximum voltage drop over the line
ULmax=US-9V=128V-9V=38V

The max. line resistance RLmax[Q] = (ULmax/ ISEG) = 3.8 V /0.1 A= 38 Q.

Thus we obtain the maximum line length
[km] = (RLmax/ RL) = 38 Q/ 44 [Q/km] = 0.863 km

Digital Communication: PROFIBUS® PA 21
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Installation in the PROFIBUS® PA segment -
field devices in general

Grounding and shielding

Intrinsically safe fieldbus circuits are operated in floating mode, although individual
measuring current circuits may be grounded. In some cases, overvoltage protection
needs to be placed upstream. The decision as to whether overvoltage protection is
to be used and the responsibility for proper integration into equipotential bonding
lies with the customer.

Sufficient equipotential bonding must be in place for the grounding of the
conductive shielding. The grounding of the shielding protects the digital signals on
the fieldbus against high-frequency electromagnetic interference.

[i Drager gas detection equipment is only approved for capacitive grounding. The
legal EMC requirements are only met if the shielding is grounded at the control unit
at one end.

There are 3 methods for the grounding of the shielding.
— Isolated installation

— Installation with multiple grounding

— Capacitive installation

Isolated installation (IEC 61158-2)

The grounding of the cable shielding is separate from the device grounding and is
only applied at the feed unit. The disadvantage of this method is that the bus
signals are not optimally protected against interference. The degree of interference
depends on the length and topology of the bus.

Installation with multiple grounding (IEC 79-13)

All cable shields and devices are grounded locally. The grounding lugs are
connected to an equipotential bonding conductor that is grounded in the safe area.
This grounding method achieves increased protection of the signals against
interference and may be used, subject to conditions, in explosion-hazard areas.

Capacitive installation

The cable shields are grounded via a capacitor. The capacitors have an electric
strength of 1 nF/1500 V. The overall capacity connected to the shielding must not
exceed 10 nF. A shielded and twisted cable must be used.

Capacitive grounding in non-explosion-hazard areas:

— Field devices and connection boxes are capacitively grounded between cable
shielding and earth. The capacitors are installed inside the connection boxes.

— The feed unit is grounded using the normal method.

Technical Manual = Digital Communication: PROFIBUS® PA
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Capacitive grounding in explosion-hazard areas:

The connection box is grounded using the conventional method.
The feed unit is capacitively grounded. The bus shield must be grounded directly
at the feed unit.

At the Drager gas detector, the shield is inserted into the PIN provided for that
purpose.

T-Box or

Segment coupler multiple distributor

\in inininteieieieieiainiininty -=n R Lo
- e . .
(’-

=
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.--------._./'
b
il —*

[Ep—— S——

@1,

potential equalization (optional)

Termination

Passive termination is required at the beginning and end of each segment. The
termination suppresses signal reflections on the bus line. Termination is achieved
by means of a combination of a resistor and a capacitor (RC element).

Termination of an RS-485 interface (on the DP side)

Termination resistors are already present in most available plugs and only need to
be activated by means of a switch.

Termination of an MBP interface (on the PA side)

The segment coupler at the beginning of the segment has an in-built bus
terminator.

In the case of a branched bus segment, the field device that is the most distant
from the segment coupler forms the end of the bus and needs to be terminated.
If the connected stubs are longer than 30 m, termination must be installed
directly at the field device.

If the bus is extended using a repeater, the extension also needs to be
terminated at both ends.

Digital Communication: PROFIBUS® PA 23
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Termination in non-explosion-hazard areas

In most connection boxes, bus termination can be activated by means of a switch.
Where this is not the case, a separate bus terminator needs to be installed.

Termination in explosion-hazard areas

Connection boxes with switchable termination resistors are not permitted. The
termination resistor must have appropriate approval (in accordance with FISCO)
and is installed separately.

Addressing

Each Bus participant needs to have a unique bus address. Addressing depends on
whether the transition to the DP network is formed by a link or by a segment
coupler. Bus addresses can be in the range between 0 and 125.

The address of a Class 2 master is always 0. The address of a Class 1 master can
be in the range between 1 and n (where n < 4). The addresses of the connected
participants are then between n+1 and 125. If extensions to the network are known
in advance, it is also useful to assign addresses to the devices that are not yet
connected. This makes it possible at a later stage to connect devices by plug-and-
play.

The address setting can be made directly at the gas detector via the menu or the
DIP switch. It is also possible to make the settings centrally by means of a software
via a Class 2 master.

[i Addressing via a DIP switch overwrites changes made on the software
side.

If the address is set via a DIP switch, the address can be changed by a Class 2
master or via the menu on the gas detector. When the field device is restarted,
however, the address set on the DIP switch is used (e.g. following a power failure).

Dressing of field devices when a segment coupler is used

Segment couplers are not addressed since they are considered by the DP master
to be transparent. Field devices in the PROFIBUS® PAsegment are assigned a DP
address between 2 and 126.

Dressing of field devices when a link is used

Unlike segment couplers, links are recognized as participants by the DP master and
also addressed. Links receive DP addresses. The PA participants receive PA
addresses that may be assigned only once within their own link but can occur in
other link segments. The DP address of the link and the PA address of the field
devices must be specified at the DP Master.

Technical Manual = Digital Communication: PROFIBUS® PA
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4 Installation in the PROFIBUS® PA segment -
Polytron® 8000

The installation must be carried out in accordance with the specifications of the
FISCO model, the instructions for use and the included control drawings for the
respective gas detector. When a Drager Docking Station FB is used, the associated
instructions for use must be observed.

[i Only use suitable cable types (see 2.4.3 Cable type). Drager recommends cable
type A.

[i The legal EMC requirements are only met if the shielding is grounded at the
control unit at one end.

4.1 Opening the gas detector

1. Loosen the set screw (6).
2. Unscrew the lid (1) and take it off the gas detector.

3. Turn the handle (2) upward and pull out the PCB unit (3) containing the main
electronics.

Technical Manual = Digital Communication: PROFIBUS® PA 25
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Connecting the gas detector

Preconditions:

— Cable bushings are installed at the gas detector as described in the respective
instructions for use.

Insert the fieldbus cable and the power supply cable into the cable bushing.
Strip the cores of the cables.

Twist the shielding of the fieldbus cable.

If required, add ferrules and crimp them.

Ao b =

Signal lines for explosion protection type Ex d

The terminal of the PCB unit within the Ex d housing is assigned as follows.

VA —— .

pATAA D[ O = \-:" FB+/Data A
DATAB || [} (= -=e FB-/Data B
N.c. D00 P e

Shield | ] DE}—/

4-pin connector
Assignment Data-A Data-B N.C. Shield
Function Signal A Signal B Not Connected Cable shield

Technical Manual = Digital Communication: PROFIBUS® PA
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4.4 Signal lines for explosion protection type Ex e

The terminal of the PCB within the docking station for explosion protection type Ex
€ is assigned as follows (Fig. E2).

E Digital: Fieldbus FF / Profibus PA, Modbus RTU E2| Fieldbus FF / Profibus PA
+ O] 00
o HiHE
DDDDD SCR H IE‘ o[ns V”””’(ﬁ FB+/DataA
mmmmm + T + / Data
@ Sooool & EE_ 0|0 3= A\ FB-/Data B
- S i
&
PWR+
a2 e
E3| Modbus RTU
ﬂ Power
v ree EOE 0 Comas
- I — VDC (F:%M E Gl p = ——1-"°® Ground
PWR+E = | - ScR |0'0[
PWR- =
scrR J/p0
4-pin terminal X2
Assignment FB + FB - COM SCR
Function Signal A Signal B Not con- Cable shield

nected
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Rewiring of the PCB unit in the Ex d housing

The following information is only required if the Ex d housing has to be rewired (e.g.
when replacing the PCB unit in the Ex d housing).

Remote sensor

Data-A
Data-B
N.C.
Shield

PWR +
PWR -

Only the cable cores with ferrules are required for gas detectors with a PROFIBUS®
interface. The other cable cores are inoperative. To be able to distinguish between
the cable cores with the same color, they were marked with heat-shrink tubes. The
"Remote sensor" connector is not present in every version.

4-pin connector of the PCB unit in the Ex d housing

Assignment  Data-A Data-B N.C. Shield
Cables Blue with Blue without ~ Gray without Gray with mark-
marking marking marking ing

Checking grounding and shielding

[i The legal EMC requirements are only met if the shielding is grounded at the
control unit at one end.

i Polytron® 8000 meets FISCO specifications only with capacitive grounding.

1. Check if the shielding of the fieldbus cable is connected to pin 4 (Shield) at the
gas detector.

2. Check the grounding and shielding at the other end of the fieldbus cable.
— The segment coupler must be capacitively grounded.
— The bus shield must be grounded directly at the segment coupler unit.
— The bus cable or the connection box must be grounded directly.

Technical Manual = Digital Communication: PROFIBUS® PA
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Applying the termination

Use an RC element for termination.

Properties of the RC element:

Parameters Nom. Value Tolerance Unit
Termination resistor 100 +-2% Q
Termination capacitor 1-2 +/-20 % MF

1. Apply the termination depending on the location of the gas detector in the
PROFIBUS® PA segment.

Terminate the feed unit if the gas detector is located at the beginning of the

bus.

Terminate the connection box if the gas detector is located at the end of the bus.

Terminate the gas detector if the gas detector is located at the end of the bus
and termination at the connection box is not possi-

ble.

Connecting the power supply

+

- VDC

PWR+ [_FH-= -
PWR- | ==
scr 2|0

1. Connect the 2 cores of the power supply cable to the 2-pin connector.

2-pin connector

Pin 1 2
Assignment PWR+ PWR-
Function V+ V-

2. Insert the 2-pin connector into the power supply socket and tighten the

connector screws.

Digital Communication: PROFIBUS® PA
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Closing the instrument

1. Ensure the following connections are properly made:

a. Wiring screws are tightened to the correct torque.
All cable connectors are secured with screws.
The sensor connector is plugged.

The grounding cable coming from the enclosure is connected to the lug on
the PCB unit,

2. Place PCB unit back into the enclosure.

3. Screw the lid back on, until it is seated with correct torque, and tighten set-
screw.

aoo

=28LBIN

244 LB IN
25Nm E

Fig. 1 Closing the Ex d enclosure with correct torques
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Commissioning - Polytron® 8000

Commissioning - Polytron® 8000

Checking the installation

1. Check for correct connection of the cables (see 4.3 Signal lines for explosion
protection type Ex d)

2. Check the voltage at the gas detector.
The minimum operational voltage is 10-32 V.

Setting the address of the PROFIBUS®-PA interface on
the Polytron® 8000

There are 3 methods for setting the address of the gas detector:

— At the gas detector by means of the DIP switch

— At the gas detector by means of the menu

— At a Class 2 master with FDT and DTM

[i Addressing via a DIP switch overwrites changes made on the software
side.

If the address is set via a DIP switch, the address can be changed by a Class 2

master or via the menu on the gas detector. When the field device is restarted,
however, the address set on the DIP switch is used (e.g. following a power failure).

Setting the address of the PROFIBUS®-PA interface

Factory default set-  Selection
ting
Address of the gas detector 126 2...126

Address setting with DIP switch
DIP switch no. 8 activates or disables the address assignment via the DIP switch.

On Address assignment via the DIP switch is disabled.
Off Address assignment via the DIP switch is activated.

Digital Communication: PROFIBUS® PA 31
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Setting the address with the DIP switch
1. Open the gas detector (see 4.1 Opening the gas detector).
2. Set the address using the DIP switch.

z OOooOd

t712/3]4|56|7/8

a. Set DIP switch no. 8 to Off.
b. Set the address as defined in the table with DIP switches no. 1to 7.

Switch number 1 2 3 4 5 6 7
Value in "On" position 0 0 0 0 0 0 0
Value in "Off" position 1 2 4 8 16 32 64

3. Close the gas detector (see 4.8 Closing the instrument).

4. Open the menu of the gas detector.
a. In measuring mode, press and hold down @ for approx. 3 seconds.
b. Choose Kenn. eingeben.

c. Enter the calibration password.
The factory setting for the calibration password is _ _ _ 2.

5. Choose Einstellungen > Gerét > Gerét zuriicksetzen and confirm.
6. Choose Bestétigen and confirm with [OK].

[i| If the address assignment is selected using the DIP switch, the address set on
the DIP switch is used when restarting the field device.

32 Technical Manual ~ Digital Communication: PROFIBUS® PA
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Setting the address using the menu function
Disabling the DIP switch

1.

Open the gas detector (see 4.1 Opening the gas detector).

2. Set DIP switch no. 8 to On.

3.

P I

?1234‘5678

Close the gas detector (see 4.8 Closing the instrument).

Setting the address using the menu function

1.

Al

6.

Open the menu of the gas detector.
a. In measuring mode, press and hold down @ for approx. 3 seconds.
b. Choose Kennw. eingeben.

c. Enter the calibration password.
The factory setting for the calibration password is _ _ _ 2.

Einstellungen > Kommunikation > Profibus.
Profibus Adresse.

Using the arrow symbol, navigate down to Adresse.
Set the address using the arrow symbols.

OK.

[i! If the address assignment is selected using the DIP switch, the address set on
the DIP switch is used when restarting the field device.

Configuring the gas detector via DTM

Gas detectors can be configured using the DragerServicetool or a PC on which the
FDT frame application and DTM are installed.

Digital Communication: PROFIBUS® PA
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Preparing for configuration using FDT and DTM

1.

w

Procure the required software.
Software is available free of charge or linked at www.draeger.com. Required are:

— FDT frame application (e.g. PactWare)

— Communication DTM (e.g. ProfiTrace)

— Polytron® 8000 DTM

— Manufacturer specific GSD (not an installation file)

Save and unzip the software locally.

Install the software, following the respective installation wizard.

Using a PROFIBUS® interface (e.g. USB-PROFIBUS converter), connect the
PC to the fieldbus cable.

Establishing the connection to the fieldbus

To establish the connection to the fieldbus, the Profibus interface must be added to
the FDT frame application and the Communication DTM must be set up.

Preconditions:

1.

FDT frame application installed
Communication DTM installed
PROFIBUS® interface connected
Start the FDT frame application

Add the PROFIBUS® interface.
If PactWare is used:

a. Right-click on HOST PC (2) and choose Gerét hinzufiigen.
b. Highlight the driver for the connected PROFIBUS® interface.
c. Choose OK.

Enter the data from the data sheet for the segment coupler or link.
If PactWare is used:

a. Right-click on the connected PROFIBUS® interface (3).

b. Choose Parameter and enter the data for the segment coupler.
c. Choose OK.

= The connection to the fieldbus is established.

Establishing the connection to the gas detector

To establish the connection to the gas detector, the GSD must be assigned to the
Communication DTM and the device address must be selected in the Polytron
8000® DTM.

Preconditions:

FDT frame application opened
Manufacturer-specific GSD available
Communication DTM set up

Gas detector connected to the fieldbus
Polytron 8000° DTM installed

. Assign the GSD to the Communication DTM.

Technical Manual = Digital Communication: PROFIBUS® PA
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If ProfiTrace is used:
a. Open ProfiTrace.

® oo o

S

Choose Settings.

Choose Add/Copy GSD to Catalog.
Select GSD and confirm with OK.
Minimize ProfiTrace.

tart the FDT frame application.
Find the address of the field device.

If PactWare is used:

a.

® a0 0o

f.

Right-click on the connected PROFIBUS® interface (3).
Choose Weitere Funktionen.

Choose Live Liste... .

Choose Scan starten.

Identify the gas detector by the serial number and make a note of the device
address.

Choose Schlief3en.

Add the gas detector, observing the address settings.

If PactWare is used:

a.

S@ ™0 a0 T

IB

Right-click on the connected PROFIBUS® interface (3).
Choose Verbindung aufbauen.

Right-click on the connected PROFIBUS® interface (3).
Choose Weitere Funktionen.

Choose Gerateadresse bearbeiten.

In the drop-down menu, select the address of the gas detector.
Choose Ubernehmen.

Right-click on the connected PROFIBUS® interface (3).
Choose Geriét hinzufiigen.

Select the gas detector and double-click.

v The connection is established.
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If all settings are correct, the connection status (1) changes to
verbunden/connected

Datei  Bearbeiten  Ansicht

DSHE @

Geréte Tag

-5) HOSTPC

= 1§ PROCENTEC DP-V1 Master
%2 Polytron 8000

33—

4 ol

v

Projekt  Gerdtedaten

Extras  Fenster
2909853 8

|52 PROCENTEC DP-V1 Maste.. # Live List... | & Polytron 8000 # Parameter

Hilfe

Polytron 8000
Transmitter
Draeger Safety AG & Co. KGaA

Urdge

- Einstellungen
oM
i L. Alarm Status »
! Kursinf = Bitte beachten Sie, dass es nicht vorgesehen ist den Sensor zu tauschen, wahrend
L ormationer der DTMim Online-Modus ist. Um den derzetigen Sensor 2u tauschen, ist es
=} Ir_\formalron notwendig den DTM zuerst zu trennen.

.. Kalibrierung

£ Konfiguration
L. Passwarter
Alarme

EI Kemmunikatic
- Profibus PA
nsor

< m

ED

8 verbunden

£

Planungsingenieur

<NONAME>

[o]*]0]

Administrator
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Troubleshooting

Fault analysis

Troubleshooting

If communication with the gas detector cannot be established, check the following

items:

— Verify that the address of the field device is the same as the address specified in

the DTM.

— Check if the USB-PROFIBUS converter is correctly connected to the Class 2

master and to the fieldbus cable.

— Check if the values of the segment coupler are correctly entered into the

Communication DTM.

— Check the termination at both ends and, if applicable, at the transitions of the
fieldbus cable (segment coupler, connection box).

— \Verify that the manufacturer specific GSD is integrated.

[i In order to be able to establish a connection, all parameters in the gas detector
and in the Communication DTM must match.

Fault prior to commissioning

Question/fault

The PA segment fails when a new field
device is connected.

PA field device with address 2 does not
respond

Digital Communication: PROFIBUS® PA

Solution

Diagnostics: Measure the current con-
sumption of the field devices in non-
communication state.Remedy: Reduce
the load on the affected segment, e.g.
by removing field devices.

Diagnostics: Check if another field
device or a master has address 2.
When a link is used, no PA field device
can have address 2.

Remedy:

Assign a different address to the PA field
device.

37
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Fault during PLC project planning

Question/fault

The Siemens S5 control displays an
incorrect measured value.

The Siemens S7 control displays the
measured value 0 for all field devices.

The PLC displays a different value than
the display of the field device.

The PLC has no connection to the PA
segment

Technical Manual

Solution

The IEEE number format must be con-
verted to Siemens KG format. This
requires the use of a conversion mod-
ule, which can be obtained via Siemens.
(It only runs on 135 U and 155 U, and
noton 115U or 95 U.)

Use the SFC 14 function module.

It is for example used to consistently

load 5 bytes into the PLC. Without

SFC 14, the Siemens S7 can only read

4 bytes consistently.

PV-Scale and Out-Scale may be

adjusted incorrectly. Adjust the parame-

ters in the function block.

OUT_SCALE_Min. = PV-Min

OUT_SCALE_Max. = PV-Max.

— Check baud rates and bus parame-
ters. They can be found in the Data
Sheet for the segment coupler or the
link.

— Siemens: 45.45 kbit/s

— PAIink (Siemens): freely defin-
able

— Pepperl+Fuchs SK1: 93.75 kbit/s

— Pepperl+Fuchs SK2: freely defin-
able

— Ensure that the polarity of the DP line
(A and B) is not reversed.

— Check termination (DP bus).

Digital Communication: PROFIBUS® PA
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Fault analysis with an oscilloscope

Some FDT frame applications can analyze bus segments with an oscilloscope
function. Bus segment errors can be determined more precisely using the signal
shape on the oscilloscope image.

Oscilloscope image, correct signal shape

The following oscilloscope image shows the signal shape of a functioning bus
segment, i.e. typically rectangular.

43422

Fig.2  Oscilloscope image of a functioning bus segment
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Oscilloscope image, too many bus terminations

Having too many bus terminations causes excessive capacitive loading in the bus
segment. In the following oscilloscope image, excessive capacitive loading is
indicated by the rounded edges and peaks in signal.

Remedy: Ensure that the bus segment only has two bus terminations.

Fig. 3  Oscilloscope image of a bus segment with too many bus terminations

Technical Manual = Digital Communication: PROFIBUS® PA
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Oscilloscope image, not enough bus terminations

Not having enough bus terminations causes reflections in the bus signals. This
oscilloscope image shows peaks in signal. Peaks in the signals also indicate that
the voltage in the segment is too high. Not having enough bus terminations can
make the voltage high.

Remedy: Ensure that the bus segment has two bus terminations.

Data 0x10, 0x0C, 0x00, 0x49, 0x46, 0x52

Profibus 0»12 FDL Status

0 1 0 0
| Data 0x10, 0x0C, 0x00, 0x49, 0x46, 0x52
Profibus 0»12 FDL Status

100,0 ps/div
200,0 mV/div

Fig. 4 Oscilloscope image of a bus segment with not enough bus
terminations/where the voltage is too high

Digital Communication: PROFIBUS® PA 41
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Oscilloscope image, short circuit between cable shield and Data B wire

The following oscilloscope image shows the signal shape of a bus segment with a
short circuit between the cable shield and the Data B wire.

Remedy: Ensure that the cable shield has been correctly stripped and is connected
to the terminal.

56,05 ps/div
100,0 mV/div

AAAPAAAAAAAAAAANAAAAAAAAAAAAAN

56,05 ps/div
100,0 mV/div

Fig. 5 Oscilloscope image of a short circuit between the cable shield and Data B
wire
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Oscilloscope image, Data A and Data B wrong way round

The following oscilloscope image shows the signal shape of a bus segment where
Data A and Data B are the wrong way round.

Remedy: Ensure that the terminals are connected correctly.

56,05 ps/div
100,0 mV/div

56,05 ps/div

100,0 mV/div

Fig. 6 Oscilloscope image of a bus segment with the connections the wrong way
round
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Oscilloscope image, loose cable cores

The following oscilloscope image shows the signal shape of a bus segment with
loose cable cores.

Remedy: Ensure that the terminals are connected correctly.

224,2 ps/div
200,0 mV/div

A ——

Fig. 7 Oscilloscope image of a bus segment with loose cable cores

Oscilloscope image, separated cable cores

The following oscilloscope image shows the signal shape of a bus segment with
separated cable cores.

Remedy: Ensure that the terminals are connected correctly.

200,0 ps/div
' 50,0 mV/div

Fig. 8  Oscilloscope image of a bus segment with separated cable cores

Technical Manual = Digital Communication: PROFIBUS® PA
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Annex

7 Annex
71 Overview of registers and parameters of the function
blocks

The following pages provide an overview of the registers and parameters and a
description of their functions.

7.2 Appendix 1: List of parameters for Pontron® 8000
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