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Notice:

OMRON products are manufactured for use by a trained operator and only for the purposes described
in this manual.

The following conventions are used to classify and explain the precautions in this manual. Always
heed the information provided with them.

& DANGER Indicates information that, if not heeded, is likely to result in serious injury or loss of life.

&WARNING Indicates information that, if not heeded, could possibly result in serious injury or loss of
life.

&Caution Indicates information that, if not heeded, could possibly result in minor or relatively serious
injury, damage to the product or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The first letter of the word Unit is also capitalized
when it refers to an OMRON product, regardless of whether it appears in the proper name of the prod-
uct.

The abbreviation Ch appears in some displays and on some OMRON products. It often means word
and is abbreviated as Wd in the documentation.

The abbreviation PLC means Programmable Logic Controller.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1, 2, 3...Indicates various lists such as procedures, checklists etc.
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About this Manual

This manual describes the CX-Profibus Configurator for the CS1W-PRM21 and CJ1W-PRM21
PROFIBUS DP and PROFIBUS DP-V1 Master Units.

This manual describes CX-Profibus and the PROFIBUS Master and slave DTM supplied with it. how to
operate it. These software components are required to control and operate the CS1/CJ1W-PRM21
PROFIBUS DP and PROFIBUS DP-V1 Master units. or more information on the CS1/CJ1W-PRM21
Master unit, refer to the CS1/CJ1W-PRM21 PROFIBUS Master Units Operation Manual (W409-E2-[]).

Please read this manual carefully so that you understand the information provided before using CX-
Profibus and the PROFIBUS Master Units. Start with the precautions in the following section. They
describe the operating environment and application safety measures which must be observed prior to
and when using the PROFIBUS Master Unit.

The sections of this manual are as follows:
Section 1 introduces PROFIBUS and Cx-Profibus.

Section 2 describes Cx-Profibus and the DTMs in detail.
Section 3 describes the operational aspects of CX-Profibus.
Section 4 provides procedures for troubleshooting the PROFIBUS network and the Units.

The Appendices contain information supplementary to the information in the main body of the man-
ual. They are referred to in the various sections as required.

Manual Products Contents Cat. No.
CS-series SYSMAC CS-series Describes the installation and operation of | W339-E1-[]
Programmable Controllers CS1G/H-CPULIL-E the CS-series PLCs.
Operation Manual
CJ-series SYSMAC CJ-series Describes the installation and operation of | W393-E1-[]
Programmable controllers CJ1G-CcpPULIT] the CJ-series PLCs.
operation Manual
CS/CJ-series SYSMAC CS/CJ-series Describes the ladder diagram programming | W394-E1-[]
Programmable Controllers CS1G/H-CPULILI-E, CJ1G- |instructions supported by CS/CJ-series
Programming Manual cpPullld PLCs.
CS/CJ-series SYSMAC CS/CJ-series Describes the ladder diagram programming | W340-E1-[]
Programmable Controllers CS1G/H-CPULILI-E, CJ1G- |instructions supported by CS-series and
Instructions Reference Manual | CPULIC] CJ-series PLCs.
CX-Programmer SYSMAC WS02-CXPLI[J-E | Provides information on how to use the CX- | W414-E1-[]
Operation Manual CX-Programmer Programmer, programming software which
supports CS1/CJ1-series PLCs.
CX-Server CX-Server Provides information on how to use the CX-| W391-E2-[]
Run Time User Manual Server communication driver software
which supports CS1/CJ1-series PLCs.
CS1/CJ1W-PRM21 SYSMAC CS/CJ-series Provides information on how to install and | W409-E2-[]
Operation Manual CS1/CJ1W-PRM21 use the CS1/CJ1-PRM21 PROFIBUS Mas-
PROFIBUS DP Master Units |ter units.
Operation Manual
C200H-series PROFIBUS DP | C200HW-PRM21 PROFI- Describes the Installation and Operation of | W349-E2-[]
Master Units BUS DP Master Unit the C200HW-PRM21 PROFIBUS DP Mas-
Operation Manual ter Units.
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&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.



PRECAUTIONS

This section provides general precautions for using the PROFIBUS Master Units, Programmable Controllers and related
devices.

The information contained in this section is important for the safe and reliable operation of the PROFIBUS Master
Units. You must read this section and understand the information contained before attempting to set up or operate
a PROFIBUS Master Unit and PLC system.

1 Intended Audience . ........ ... xii
2 General Precautions . .......... .o e xii
3 Safety Precautions. . . ... ...t xii
4 Operating Environment Precautions . . ......... ... ... ... ... .. ..... xiii
5 Application Precautions .. ........ ... Xiv
6 Conformance to EC Directives . . ... ... vvt i Xvi
6-1 Applicable Directives . . .. ...t XVi
6-2 CONCEPLS .« v vttt e e e e XVvi
6-3 Conformance to EC Directives. . . ..., .. XVi

xi



Intended Audience

1

2

3

xii

Intended Audience

This manual is intended for the following personnel, who must also have a
knowledge of electrical systems (an electrical engineer or the equivalent).

* Personnel in charge of installing FA systems.
* Personnel in charge of designing FA systems.
* Personnel in charge of managing FA systems and facilities.

General Precautions

/\ WARNING

The user must operate the product according to the performance specifica-
tions described in the operation manuals.

Before using the product under conditions which are not described in the
manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment, amuse-
ment machines, safety equipment, and other systems, machines, and equip-
ment that may have a serious influence on lives and property if used
improperly, consult your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide
the systems, machines, and equipment with double safety mechanisms.

This manual provides information for programming and operating OMRON
PROFIBUS Master Units. Be sure to read this manual before attempting to
use the Unit and keep this manual close at hand for reference during opera-
tion.

It is extremely important that all PLC Units be used for their specified pur-
poses and under the specified conditions, especially in applications that can
directly or indirectly affect human life. You must consult your OMRON repre-
sentative before using a PLC System in the above-mentioned applications.

Safety Precautions

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

& Caution

Do not attempt to take any Unit apart while the power is being supplied. Doing
so may result in electric shock.

Never touch any of the terminals while power is being supplied. Doing so may
result in serious electrical shock or electrocution.

Do not attempt to disassemble, repair, or modify any Units. Any attempt to do
so may result in malfunction, fire, or electric shock.

Do not touch the Power Supply Unit while power is being supplied or immedi-
ately after power has been turned OFF. Doing so may result in electric shock.

Tighten the screws on the terminal block of the AC Power Supply Unit to the
torque specified in the operation manual. Loose screws may result in burning
or malfunction.



Operating Environment Precautions 4

/\ WARNING

/\ WARNING

The CPU Unit refreshes I/O even when the program is stopped (i.e., even in
PROGRAM mode). Confirm safety thoroughly in advance before changing the
status of any part of memory allocated to 1/O Units, Special /0O Units, or CPU
Bus Units. Any changes to the data allocated to any Unit may result in unex-
pected operation of the loads connected to the Unit. Any of the following oper-
ation may result in changes to memory status.

* Transferring I/O memory data to the CPU Unit from a Programming
Device.

* Changing present values in memory from a Programming Device.
* Force-setting/-resetting bits from a Programming Device.

* Transferring /O memory files from a Memory Card or EM file memory to
the CPU Unit.

* Transferring 1/O memory from a host computer or from another PC on a
network.

Execute online edits only after confirming that no adverse effects will be
caused by extending the cycle time. Otherwise, the input signals may not be
readable.

4 Operating Environment Precautions

& Caution

& Caution

Do not operate the Unit in the following places:

* Locations subject to direct sunlight.

* Locations subject to temperatures or humidities outside the range speci-
fied in the specifications.

* Locations subject to condensation as the result of severe changes in tem-
perature.

* Locations subject to corrosive or flammable gases.

* Locations subject to dust (especially iron dust) or salt.

e Locations subject to exposure to water, oil, or chemicals.
* Locations subject to shock or vibration.

Provide proper shielding when installing in the following locations:
* Locations subject to static electricity or other sources of noise.
* Locations subject to strong electromagnetic fields.
* Locations subject to possible exposure to radiation.
* Locations near to power supply lines.

The operating environment of the PLC system can have a large effect on the
longevity and reliability of the system. Unsuitable operating environments can
lead to malfunction, failure and other unforeseeable problems with the PLC
system. Ensure that the operating environment is within the specified condi-
tions at installation time and remains that way during the life of the system.
Follow all installation instructions and precautions provided in the operation
manuals.

xiii



Application Precautions 5

5 Application Precautions
Observe the following precautions when using the PROFIBUS Master Unit.

&WARNING Failure to abide by the following precautions could lead to serious or possibly
fatal injury. Always heed these precautions.

* Always connect to a class-3 ground (100 €2 or less) when installing the
Units.

&Caution Failure to abide by the following precautions could lead to faulty operation or
the PLC or the system or could damage the PLC or PLC Units. Always heed
these precautions.

¢ Install double safety mechanisms to ensure safety against incorrect sig-
nals that may be produced by broken signal lines or momentary power
interruptions.

When adding a new device to the network, make sure that the baud rate
is the same as other nodes.

When adding a new slave device to the network, make sure that the
PROFIBUS Master Unit is in the OFFLINE state, to prevent unexpected
results when starting up the slave device.

Use specified communications cables.

Do not extend connection distances beyond the ranges given in the spec-
ifications.

Always turn OFF the power supply to the personal computer, Slaves, and
Communications Units before attempting any of the following.

* Mounting or dismounting the PROFIBUS Master Unit, Power Supply
Units, 1/0 Units, CPU Units, or any other Units.

* Assembling a Unit.

» Setting DIP switches or rotary switches.
» Connecting or wiring the cables.

» Connecting or disconnecting connectors.

Be sure that the terminal blocks, connectors, Memory Units, expansion
cables, and other items with locking devices are properly locked into
place. Improper locking may result in malfunction.

Be sure that all the mounting screws, terminal screws, Unit mounting
screws, and cable connector screws are tightened to the torque specified
in the relevant manuals. Incorrect tightening torque may result in malfunc-
tion.

Leave the label attached to the Unit when wiring. Removing the label may
result in malfunction if foreign matter enters the Unit.

Remove the label after the completion of wiring to ensure proper heat dis-
sipation. Leaving the label attached may result in malfunction.

Always use the power supply voltage specified in this manual.

Double-check all the wiring and connection of terminal blocks and con-
nectors before mounting the Units.

* Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals.

Xiv



Application Precautions 5

* Observe the following precautions when wiring the communications
cable.

* Separate the communications cables from the power lines or high-ten-
sion lines.

* Do not bend the communications cables.

* Do not pull on the communications cables.

* Do not place heavy objects on top of the communications cables.
* Be sure to wire communications cable inside ducts.

* Use appropriate communications cables.

* Take appropriate measures to ensure that the specified power with the
rated voltage and frequency is supplied in places where the power supply
is unstable. An incorrect power supply may result in malfunction.

¢ Install external breakers and take other safety measures against short-cir-
cuits in external wiring. Insufficient safety measures against short-circuits
may result in burning.

* Double-check all the wiring and switch settings before turning ON the
power supply.

» Check the user program for proper execution before actually running it on
the Unit. Not checking the program may result in an unexpected opera-
tion.

» Confirm that no adverse effect will occur in the system before attempting
any of the following. Not doing so may result in an unexpected operation.

» Changing the operating mode of the PC.
* Force-setting/force-resetting any bit in memory.
» Changing the present value of any word or any set value in memory.

* After replacing Units, resume operation only after transferring to the new
CPU Unit and/or Special I/0 Units the contents of the DM Area, HR Area,
and other data required for resuming operation. Not doing so may result
in an unexpected operation.

* When transporting or storing the product, cover the PCBs with electrically
conductive materials to prevent LSls and ICs from being damaged by
static electricity, and also keep the product within the specified storage
temperature range.

* When transporting the Unit, use special packing boxes and protect it from
being exposed to excessive vibration or impacts during transportation.

* Do not attempt to disassemble, repair, or modify any Units.

* Do not attempt to remove the cover over the non-used connector hole on
the front of the CS1W-PRM21 Unit.

XV



Conformance to EC Directives 6

6
6-1

6-2

6-3
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Conformance to EC Directives

Applicable Directives

Concepts

Note

* EMC Directives
* Low voltage directive EN 61131-2:1994+A12:2000

EMC Directives

OMRON Units complying with EC Directives also conform to related EMC
standards making them easier to incorporate in other Units or machines. The
actual products have been checked for conformity to EMC standards. (See
the following note.) Whether the products conform to the standards in the sys-
tem used by the customer, however, must be checked by the customer.

EMC-related performance of OMRON Units complying with EC Directives will
vary depending on the configuration, wiring, and other conditions of the equip-
ment or control panel in which OMRON devices are installed. The customer
must, therefore, perform final checks to confirm that units and the overall sys-
tem conforms to EMC standards.

Applicable EMS (Electromagnetic Susceptibility) and EMI (Electromagnetic
Interference standards in the EMC (Electromagnetic Compatibility) standards
are as follows:

Unit EMS EMI
CS1W-PRM21 EN 61000-6-2:2001 EN 61000-6-2:2001
CJ1W-PRM21

Conformance to EC Directives

Units that meet EC directives also meet the common emission standard
(EN50081-2). The measures necessary to ensure that the standard is met will
vary with the overall configuration. You must therefore confirm that EC direc-
tives are met for the overall configuration, particularly any radiated emission
requirement (10 m).



SECTION 1
Features and Specifications

This section provides an introductory overview of PROFIBUS, its functions and how to setup and configure a network. It
also addresses the PROFIBUS Master Units and the configurator, their features and specifications.

1-1

1-2

1-3

Overview of PROFIBUS. . . ... ... . e 2
1-1-1  Introduction. ... ...... ...t 2
1-1-2  PROFIBUS Communication Protocol . ................... ... 2
1-1-3 Device TYPes. « oottt e e 4
1-1-4  Bus AccessProtocol .. ... ... .. . i 4
1-1-5 Diagnostic functions. . .. ..., 5
1-1-6  Protection Mechanisms. . . ..., 6
1-1-7  Network Operation Modes . . ....... ... ... ... 6
Setting up a PROFIBUS DP Network. . .......... ... ... . ... 7
1-2-1  Configuring the PROFIBUS Master. . ....................... 7
1-2-2  FDT/DTM Technology. . ... 7
1-2-3  GSDfile Technology . ........ ..ot .. 8
CX-Profibus Configurator. . . .. ... ...ttt 10
1-3-1  CX-Profibus Features . . ............. ... 10
1-3-2  Specifications . .. ..ottt e 13



Overview of PROFIBUS

Section 1-1

1-1  Overview of PROFIBUS

1-1-1  Introduction
Standard EN50170

TT

PROFIBUS FMS

PROFIBUS DP

PROFIBUS PA

Uniform Bus Access
Protocol

& Caution

PROFIBUS (PROcess FleldBUS) is an open fieldbus standard for a wide
range of applications in manufacturing, processing and building automation.
The Standard, EN 50170 (the Euronorm for field communications), to which
PROFIBUS adheres, guarantees vendor independence and transparency of
operation. It enables devices of various manufacturers to intercommunicate
without having to make any special interface adaptations.

The PROFIBUS family comprises three mutually compatible versions:
PROFIBUS FMS, PROFIBUS DP and PROFIBUS PA.

FMS means Fieldbus Message Specification. This version is the general-pur-
pose solution for high-level extensive and complex communication tasks.
Powerful services open up a wide range of applications and provide great
flexibility.

DP means Decentralized Periphery. PROFIBUS DP is optimized for high
speed and low-cost interfacing. It is specially designed for communication
between automation control systems and distributed 1/O at the device level.

PA means Process Automation. It permits sensors and actuators to be con-
nected to one common bus even in areas where intrinsically safe products are
required. It also permits data and power to be supplied over the bus using
2-wire technology according the international standard IEC 1158-2.

PROFIBUS DP and PROFIBUS FMS use the same transmission technology
and uniform bus access protocol. Consequently, both versions can be oper-
ated simultaneously on the same bus. FMS field devices, however, cannot be
controlled by DP masters and vice versa.

It is not possible to exchange one of these family members by another family
member. This will cause faulty operation.

The rest of this section describes the PROFIBUS DP Protocol architecture.

1-1-2 PROFIBUS Communication Protocol

OSI reference model

ISO-7498

In general, the PROFIBUS communication protocol is based on the Open
System Interconnection (OSI) reference model in accordance with the inter-
national standard ISO-7498 (see the following illustration). The model defines
7 layers of communication functions, three of which - layers 1, 2, and 7 - are
used in PROFIBUS.
e Layer 1, the Physical Layer of this model, defines the physical transmis-
sion characteristics.
e Layer 2, the Data Link Layer of this model, defines the bus access proto-
col. This protocol also includes data security and the handling of trans-
mission protocols and telegrams.

* Layer 7, the Application Layer of this model, defines the application func-
tions. This Layer is only applicable to PROFIBUS FMS.
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PROFIBUS DP

OSl Layer 1, 2 and User
Interface

OSl Layer 1: Transmission
Medium

RS-485 Technology

RS-485 Transmission
Speed

Cable length

DP-Profiles
DP-Extensions
User Interface Layer DP Basic Functions
(7) Application Layer
(6) Presentation Layer
(5) Session Layer NOT DEFINED
(4) Transport Layer
(3) Network Layer
(2) Data Link Layer Fieldbus Data Link (FDL)
(1) Physical Layer RS485 / Fibre Optics

In the rest of this manual, only PROFIBUS DP is considered.

PROFIBUS DP uses layers 1 and 2, and the user interface. Layers 3 to 7 are
not defined for PROFIBUS DP. The user interface Layer defines the interface
functions for specific application areas, i.e. the PROFIBUS DP basic functions
and communication profiles.This streamlined architecture ensures fast and
efficient data transmission. The application functions which are available to
the user, as well as the system and device behaviour of the various PROFI-
BUS DP device types, are specified in the user interface.

RS-485 transmission technology or fibre optics are available for transmission.
RS-485 transmission is the most frequently used transmission technology. Its
application area includes all areas in which high transmission speed and sim-
ple inexpensive installation are required. PROFIBUS modules are intercon-
nected by single twisted-pair shielded copper wires.

The RS-485 transmission technology is very easy to handle. Installation of the
twisted pair cable does not require expert knowledge. The bus structure per-
mits addition and removal of devices or step-by-step commissioning of the
system without influencing the other devices. Later expansions have no effect
on devices which are already in operation.

Transmission speeds between 9.6 kbit/s and 12 Mbit/s can be selected as
shown in the table below. One unique transmission speed must selected for
all devices on the bus when the system is commissioned.

Baud rate (kbit/s) Distance / segment (m)
9.6 1200
19.2 1200
45.45 1200
93.75 1200
187.5 1000
500 400
1500 200
3000 100
6000 100
12000 100

The maximum cable length values depend on the transmission speed. The
length can be increased by the use of repeaters. However, it is not recom-
mended to use more than three repeaters in series in a PROFIBUS network.
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1-1-3 Device Types

Master Devices

Class 1 Master (DPM1)

Class 2 Master (DPM2)

Slave Devices

Device Profile

PROFIBUS DP-V1

PROFIBUS distinguishes between master devices and slave devices.

Master devices determine the data communication on the bus. A Master can
send messages without an external request, as long as it holds the bus
access right (the token). Masters are also referred to as active devices in the
PROFIBUS standard.

There are two types of master devices:

A PROFIBUS DP Class 1 Master (DPM1) device is a central controller, which
exchanges information with the decentralized devices (i.e. DP slaves) within a
specified message cycle.

PROFIBUS DP class 2 Master (DPM2) devices are programmers, configura-
tion devices or operator panels. They are used during commissioning, for con-
figuration of the DP system, or for operation and monitoring purposes.

The CS1W-PRM21 and the CJ1W-PRM21 are both PROFIBUS DP Class 1
Master devices.

Slave devices are peripheral devices. Typical slave devices include input/out-
put devices, valves, drives, and measuring transmitters. They do not have bus
access rights and they can only acknowledge received messages or send
messages to the master when requested to do so. Slave devices are also
called passive devices

To enable the exchange of devices from different vendors, the user data has
to have the same format. The PROFIBUS DP protocol does not define the for-
mat of user data, it is only responsible for the transmission of this data. The
format of user data may be defined in so called profiles. Profiles can reduce
engineering costs since the meaning of application-related parameters is
specified precisely. Profiles have been defined for specific areas like drive
technology, encoders, and for sensors / actuators.

PROFIBUS DP-V1 is an extension to the PROFIBUS DP protocol standard. It
defines acyclic message services between a PROFIBUS DP-V1 Master and a
PROFIBUS DP-V1 slave device. These acyclic message services allow
exchange of extended parameter settings as well as extended diagnostics
and alarm information, during regular /O data exchange. PROFIBUS DP-V1
devices must at least support PROFIBUS DP.

PROFIBUS DP-V1 services are designated as MSACn services (Master-
Slave Acyclic, Class n), in which n designates the Master Class (i.e. 1 or 2).
The CS1W-PRM21 and the CJ1W-PRM21 both support PROFIBUS DP-V1
Class 1 Master functions as of Unit version 2.0.

1-1-4 Bus Access Protocol

OSlI Layer 2: Bus Access
Protocol

Medium Access Control

The PROFIBUS bus access protocol is implemented by OSI layer 2. This pro-
tocol also includes data security and the handling of the transmission proto-
cols and messages.

The Medium Access Control (MAC) specifies the procedures which determine
when a device is permitted to transmit data. A token passing procedure is
used to handle the bus access between master devices, and a polling proce-
dure is used to handle the communication between a master device and its
assigned slave device(s).
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Token Passing

Polling Procedure

Multi-peer Communication

Broadcast
Communication

Multicast Communication

The token passing procedure guarantees that the bus access right (the token)
is assigned to each master within a precisely defined time frame. The token
message, a special message for passing access rights from one master to the
next master, must be passed around the logical token ring - once to each
master - within a specified target rotation time. Each master executes this pro-
cedure automatically.

The polling or master-slave procedure permits the master, currently in pos-
session of the token, to access its assigned slaves. The figure below shows a
possible configuration The configuration shows three active devices (masters)
and six passive devices (slaves).

Token Passing

T > DPM1 > DPM2 > DPM1
Active stations
Master devices
Polling
PROFIBUS

Passwe stations
Slave deV1ces
H Jﬂ (\' o |4

The three masters form a logical token ring. When an active device receives
the token message, it can perform its master role for a certain period of time.
During this time it can communicate with all assigned slave devices in a mas-
ter-slave communication relationship, and a DPM2 master can take the initia-
tive to communicate with DPM1 master devices in a master-master
communication relationship.

In addition to logical peer-to-peer data transmission, PROFIBUS DP provides
multi-peer communication (broadcast and multicast).

In the case of broadcast communication a master device sends an unac-
knowledged message to all other devices (masters and slaves).

In the case of multicast communication a master device sends an un-acknowl-
edged message to a predetermined group of slave devices.

1-1-5 Diagnostic functions

Extensive Diagnostics

Device Related
Diagnostics

Module Related
Diagnostics

Channel Related
Diagnostics

Extensive diagnostic functions defined in PROFIBUS DP enable the fast loca-
tion of error at slave devices. Diagnostic messages are transmitted over the
bus and collected at the master. Three diagnostic message types are defined:

* Messages concerning the general operational status of the whole device,
e.g. over temperature, low voltage.

* Messages indicating that an error is present in a specific 1/0 range of a
device, e.g. an 8-bit output module.

* Messages indicating an error at a given input or output, e.g. short circuit
on Output 5.
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1-1-6 Protection Mechanisms

Monitoring Time

Monitoring at the Master

Monitoring at the Slave

PROFIBUS DP provides effective protection functions against parameteriza-
tion errors or failure of the transmission equipment. Time monitoring is pro-
vided both at the master and the slave devices. The monitoring interval is
specified when the system is configured.

The PROFIBUS Master monitors data transmission of the slaves with the
Data-Control-Timer. A separate control timer is used for each slave. This timer
expires if response data is not correctly transmitted by the slave within the
monitoring interval. The user is informed when this happens. If the automatic
error reaction (Auto-CLEAR) has been enabled, the PROFIBUS Master exits
its OPERATE state, switches the outputs of all assigned slaves to the fail-safe
status and changes to the CLEAR state.

Slave devices use a watchdog to detect failures of the master or the bus. If
data communication with the master does not occur within the set watchdog
time interval, a slave automatically switches its outputs to the fail-safe mode.

Also, access protection is provided for the inputs and outputs of the slaves
operating in multi-master systems. Only authorized masters can access their
slaves.

1-1-7 Network Operation Modes

OFFLINE

STOP

CLEAR

OPERATE

Auto-CLEAR

Fail-safe State

PROFIBUS DP distinguishes four different network operation modes:

* Communication with all PROFIBUS DP participants (masters and slaves)
is stopped. The Master ceases to access the PROFIBUS network.

* Communication between the master and its slaves is stopped. Only com-
munication between the master and other masters is still possible.

* The master tries to set parameters, check the configuration, and perform
data exchange with its associated slaves. Data exchange involves reading
the inputs of the PROFIBUS DP slaves and writing zeros to the outputs of
the slaves.

* The master exchanges data with its assigned slaves, inputs are read and
outputs are written. Also, the master cyclically sends its local status to all
its assigned PROFIBUS DP slaves (using a broadcast message).

The PROFIBUS Master Unit will always be in one of these four modes. Mode
transitions from one mode to another will be performed via intermediate
modes. For example, a mode transition from OFFLINE to OPERATE, will be

performed as OFFLINE —STOP —CLEAR —OPERATE.

If an error occurs during the data exchange phase of the master, the ‘Auto-
CLEAR’ function determines the subsequent actions. If this function has been
disabled, the master remains in the OPERATE mode. If the function has been
enabled, the master automatically changes the network to the CLEAR mode,
in which the outputs of the assigned PROFIBUS DP slaves are switched to
zero, i.e. the ‘fail-safe’ state. The master continues to read the inputs of the
slaves.
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1-2 Setting up a PROFIBUS DP Network
1-2-1 Configuring the PROFIBUS Master

Configuration Technology

In order to operate a PROFIBUS network, each master in the network needs
to be configured. This process of configuration involves

e setting up the network topology, i.e. assigning the slave devices with
which the master will be exchanging data,

* defining the parameterization data, which the master will send to each of
the slave devices, before process data exchange can commence

* defining the configuration data, i.e. defining the process data, which will
be exchanged,

e setting up the bus parameters, which define the baud rate and the bus
timing parameters.

* downloading the configuration setup to the master device.

The configuration process is usually facilitated by a special Computer based
program, often referred to as a configurator. The configurator requires special
configuration files, defining the configuration options for each device, which is
to participate in data exchange. The files must be provided by the manufac-
turer of the device.
Two types of configuration technology exist:

» Configuration technology based on FDT/DTM technology

» Configuration technology based on GSD-files

1-2-2 FDT/DTM Technology

FDT/DTM Technology
FDT/DTM Concept

FDT Container Application

Device DTM

The newer configuration tools are based on FDT/DTM technology.

The FDT/DTM concept specifies the interfaces between the engineering sys-
tems called Field Device Tools (FDT), and the device-specific software com-
ponents called Device Type Managers (DTM).

The FDT/DTM concept separates the device dependent functionality (which is
in the DTM) from the application. It provides separate interfaces for device
configuration, monitoring and maintenance solutions, which before largely
depended on the manufacturer of the application. Because of this concept,
FDT/DTM technology is not limited to PROFIBUS applications. In concept,
any type of network can be configured and accessed, provided the appropri-
ate DTMs are available.

A FDT container application facilitates configuration of network devices and
parameterizing and/or manipulating their operational modes. All device
dependent functionality is concentrated in the DTM.

FDT container applications can be stand-alone tools, or can be part of other
engineering tools such web browsers providing FDT interfaces.Since FDT
standardizes the interfaces, it allows devices from different manufacturers to
be integrated in any automation system, regardless of the fieldbus system.

CX-Profibus is an example of a FDT container application. It is described in
detail in the following sections.

DTMs are provided by the manufacturer of the device. A DTM is comparable
to a printer driver, which allows interactive configuration and diagnostics.
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DTM Properties

ActiveX User Interface

XML based Data Transfer

Communication DTM

CX-Profibus

The DTM provides not only the configuration, manipulation and monitoring
functions for a device including the user interface functions, it also provides
the connection technology to the device.

In general, a DTM is a Microsoft COM-component, which can be executed
from within a FDT container application. A DTM is not a stand-alone tool, it
requires a FDT container application to be executed. The DTM provides a
number of interface functions, through which it can be controlled and
accessed in order to transfer data to or from the DTM.

A DTM provides all the options for configuration and monitoring of a device,
which it can present to the user through its own user interface.

The user interface for a DTM is provided using ActiveX windows. Control of
these windows is done by the DTM, but the FDT container application can
request specific user input from the DTM, based on which the DTM will pro-
vide the necessary ActiveX windows. In general multi-language user interface
windows, including DTM specific Help files are supported by the DTM.

Data transfer to and from a DTM is provided using XML-documents. The
XML-documents are standardized for the communication between the FDT
container application and for communication between DTMs.

An additional specification covers the definition of XML-data formats for the
transfer of application specific data, such as PROFIBUS data.

In general, a device configuration DTM is accompanied by a communication
DTM. This specific DTM facilitates device specific communication, e.g. for
downloading a configuration to a PROFIBUS Master Unit and/or for retrieving
monitoring information from PROFIBUS Master Unit. It may incorporate the
specific communication protocol, or rely on other available drivers.

CX-Profibus is a FDT container application. Together with this container appli-
cation, OMRON provides four DTMs:

* A DTM to facilitate configuration and operation of the CS1/CJ1W-PRM21
PROFIBUS DP-V1 Master Units (As of Unit version 2.0)

* A DTM to facilitate configuration of the CS1/CJ1W-PRM21 PROFIBUS
DP Master Units (Unit version 1.0)

* A DTM to facilitate configuration of the C200HW-PRM21 PROFIBUS
Master Unit

* A DTM to facilitate integration of GSD file based devices into CX-Profibus
(see section 7-2-3 GSD file Technology for more information)

1-2-3 GSD file Technology

GSD file Technology

The older and most commonly used configuration technology is the based on
GSD files (General Slave Data file). A GSD file is a text file, containing the
characteristic features and configuration options of a device. The device data
base file of each device is loaded in the configurator and downloaded to the
master device.

GSD files are usually supplied with a Unit, or can be downloaded from the
Internet, either from the manufacturer's site, or from the GSD library of the
PROFIBUS International at http://www.profibus.com.
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GSD File Language

General Section

DP-master Section

DP-slave Section

DTM versus GSD File

The language used in the GSD file is indicated by the last letter of the file
extension, *.GS?:

Default = GSD
English = GSE
German = GSG
Italian = GSI

Portuguese = GSP
Spanish =GSS

The GSD files are prepared individually by the vendor for each type of device,
according to a fixed format. Some parameters are mandatory, some have a
default value and some are optional. The device data base file is divided into
three parts:

o General specifications

This section contains the vendor name, the device name, hardware- and soft-
ware release versions, device type and identification number, protocol specifi-
cation and supported baud rates.

o DP master-related specifications

This section contains all parameters which only apply to DP master devices
(e.g. maximum memory size for the master parameter set, maximum number
of entries in the list of active devices, or the maximum number of slaves the
master can handle).

¢ DP slave-related specifications

This section contains all specification related to slaves (e.g. minimum time
between two slave poll cycles, specification of the inputs and outputs, and
consistency of the I/O data).

For PROFIBUS DP-V1 devices this section also specifies what services for
PROFIBUS DP-V1 are supported.

When comparing the two configuration technologies, a GSD file only provides
information on the device characteristics and configuration options. It has no
GUI of its own, nor can it connect to the device itself. A GSD file always
requires a separate configurator program to interpret the data. In the FDT/
DTM concept all these device related functions are included in the DTM. The
DTM can be executed from any program, which provides FDT interfaces.

Sending PROFIBUS DP-V1 commands to a device from the configuration tool
is only possible using DTM technology. The GSD file does not provide this
means.
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1-3 CX-Profibus Configurator

1-3-1 CX-Profibus Features

CX-Profibus The PROFIBUS Master Unit requires a configuration before it can exchange I/
O data with the slave devices. For this purpose OMRON provides the CX-
Profibus Configuration program, which runs under Microsoft Windows™ NT
4.0, Windows™ 2000 or Windows™ XP

Together with CX-Profibus, OMRON provides four DTM COM Objects:
* A DTM to configure the CS1/CJ1W-PRM21 PROFIBUS DP-V1 Master
* A DTM to configure the CS1/CJ1W-PRM21 PROFIBUS DP Master
* A DTM to configure the C200HW-PRM21 PROFIBUS DP Master
* A DTM to allow the handling of classic GSD files in CX-Profibus
The following provides a quick overview of the functions.

CX-Profibus FDT CX-Profibus provides an FDT environment in which DTMs can be executed.
Container Application The main function of CX-Profibus is to facilitate the DTMs and the data
exchange between them. It provides:

e Network setup functions: A tree view shows the relations between the
DTMs, i.e. the relation between the Master and slave devices.

* Device Catalogue functions: A Device Catalogue containing the installed
DTMs is maintained, to which the user can add new DTMs or delete them.
Device DTMs can be added to the network from this Catalogue.

* Project maintenance functions: CX-Profibus provides the functions to cre-
ate, save and open project files. It facilitates user access control, which
limits of use to authorized personnel only, using password protection.

* Additional functions: CX-Profibus provides additional functions like print-
ing, error logging, FDT Communication logging and help files.

CS1/CJ1W-PRM21 DTM The two CS1/CJ1W-PRM21 DTMs provided to configure the CS1/CJ1W-
PRM21 PROFIBUS Master Units and the CS1/CJ1W-PRM21 PROFIBUS DP-
V1 Master Units both provide the same basic PROFIBUS DP functions. These
DTMs consist of three parts:

* The Settings DTM, which handles the configuration for the PROFIBUS
Master Unit. This includes the bus parameters settings, the 1/0O data map-
pings and Master specific settings. The Settings DTM provides its own
user interface.

* The Monitoring DTM, which handles the status monitoring and control
over the PROFIBUS Master Unit, when it is on-line and communicating
over the PROFIBUS network. It provides its own user interface to read out
Master status flags and Error log, as well as Slave status flags and the
Slave diagnostics messages received by the Unit. It also allows the user
to send Global-Control messages over the network and to change the
PROFIBUS Master Unit’'s mode on the PROFIBUS network.

e The communication DTM, which provides the interface between the two
DTMs mentioned above and CX-Server. CX-Server, provided with the
CX-Profibus package, is the driver for communication between the PC
and the PLC CPU.

10
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CS1/CJ1W-PRM21 In addition to the PROFIBUS DP functions, the CS1/CJ1W-PRM21 PROFI-
PROFIBUS DP-V1 DTM BUS DP-V1 DTM provides:

* A communication channel to the user to change a remote slave device
address. This channel has its own user interface.

e Communication channels to facilitate data transfer, PROFIBUS DP-V1
MSAC1 acyclic message transfer between a PROFIBUS DP-V1 slave
device DTM and the physical slave device.

C200HW-PRM21 DTM The C200HW-PRM21 DTM allows configuration of the C200HW-PRM21
PROFIBUS DP Master Unit. This predecessor of the CS1/CJ1W-PRM21 can
be used on existing C200H PLC CPU Systems as well as CS1 PLC Systems,
except for the CS1D.

The C200HW-PRM21 DTM consist of three parts:

* The Settings DTM, which handles the settings for the C200HW-PRM21
PROFIBUS DP Master Unit, including the bus parameters settings, and
the 1/0 data mappings.

* The Monitoring DTM, to handle the Unit’s status monitoring. The DTM’s
user interface displays the Master status and Slave status.

e The communication DTM, providing the interface between the two DTMs
mentioned above and the serial communication driver, to the C200HW-
PRM21 PROFIBUS DP Master Unit.

Note 1. This Operation Manual does not contain a detailed description of the
C200HW-PRM21 Unit, only a description of the DTM. For more details on
the C200HW-PRM21 refer to C200H-series PROFIBUS DP Master Units
Operation Manual (W349-E2-[]).

2. The C200HW-PRM21 Unit and DTM do not support PROFIBUS DP-V1.

Generic Slave DTM The Generic Slave DTM allows the handling of classic GSD files of up to GSD
revision 3 within CX-Profibus. Upon allocating a slave device, for which only a
GSD file is available to a Master Unit in the network, this DTM will be invoked.
This DTM consists of two parts:

* The Settings DTM will provide the user interface to display the device’s
information and the selectable values, as defined in the GSD. After mak-
ing the necessary configuration settings, and saving them, these will be
transferred to the Master DTM.

* The monitoring DTM will provide a diagnostics interface to the user, allow-

ing him to check the Slave’s status. This DTM obtains the necessary infor-
mation from the PROFIBUS Master Unit’s monitoring DTM.

Note The Generic Slave DTM provides parameter settings related to PROFIBUS
DP-V1. However, it does not support PROFIBUS DP-V1 communication.

Downloading the After setting up the configuration, it must be downloaded to the PROFIBUS
Configuration Master Unit. The type of serial connection to use for downloading, depends on
the Unit:

* CS1/CJ1W-PRM21: Connection to the Unit is achieved through the serial
port of the PLC CPU, using CX-Server. CX-Server also allows routing the
download through multiple systems, if supported by these systems. The
CS1/CJ1W-PRM21 does not support message routing.

* C200HW-PRM21: Connection to the C200HW-PRM21 is achieved
through a serial RS-232c Connection between one of the PC’s Serial
COM Ports and the dedicated configuration connector at the front of the

11
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Unit. For details, refer to the C200HW-PRM21 Manual: W349-E2-2. The
figure below shows the connection methods, for both types.

Serial connection to CS/CJ-series
PROFIBUS Master Unit

Serial connection to C200H-series
PROFIBUS DP Master Unit

CX-Profibus
Configurator

CX-Profibus
Configurator
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1-3-2 Specifications

Functional Specifications

Item

Specification

Operating environment

Model number

WS02-9094G

Hardware platform

* Personal computer: IBM PC/AT or compatible
* Processor: Pentium 500 MHz or higher

* Memory: 256 Mbytes

e Hard disk: A minimum of 256 Mbytes

e CD-ROM drive

* Graphics resolution: 800 x 600 pixels minimum
e Serial port: RS-232C

Operating System

* MS Windows NT4.0, SP6

e MS Windows 2000, SP2

e MS Windows XP

Note Internet Explorer 5.01 is also required.

Connection to CS1/CJ1W-PRM21

* Peripheral or RS-232C port of PC with PLC CPU. Serial communica-
tions mode: Peripheral bus, Host Link, Toolbus, supported by CX-
Server.

e Communication cable: Cable CS1W-CN226 to connect to the periph-
eral port on the CPU (Not included in package).

Connection to C200HW-PRM21

* RS-232C port of PC with Configuration port on the Unit.

CX-Profibus

General Project functions

File handling: CX-Profibus supports overall handling of project files as
well as network data.

* New: Start a new project.

* Open: Open an existing project file.

* Save (As): Save a project file.

e Export:  Export project data to HTML.

* Properties:Edit project property information.

User management: Functionality of CX-Profibus can be limited as
defined by several password protected access levels:

e Administrator

e Planning engineer

* Maintenance

* Operator

e Observer

Network setup functions

CX-Profibus provides network tree view, from which hierarchy between
Master and slave devices can clearly be distinguished.

The following network functions are available:
* Network DTMs (i.e. devices) can be added or deleted, using drag and
drop from the Device Catalogue.

* Network DTMs can be copied and moved from one location to
another in the network view.

e DTM names can be edited by the user.

* Any change to the parameters of a DTM is clearly marked in the tree
view, until the project is downloaded to the Master Unit.

Device Catalogue functions

The Device Catalogue maintains the installed device DTMs. After instal-
lation of a new DTM, the user must refresh the database. The Device
Catalogue provides the following functions:

* Update Device Catalogue.
e Add device DTMs to the network directly.

* Install a GSD file. This function allows copying of GSD files to a spe-
cific directory, after which they are available for the Generic Slave
DTM.

Support functions

CX-Profibus provides the following additional support functions:
* Context sensitive help functions.

e Error logging.

e Monitoring of FDT communication between DTMs.

e Multi-language support.

13
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Item

Specification

CS1/CJ1W-PRM21 DTM

Device setup

Device setup allows the user to:

¢ Select the PROFIBUS Master Unit’s unit number.

* Configure the communication link between the PC and the Unit. This
function invokes the user interface of CX-Server.

¢ Test the Units communication link and read out the Unit’s information.

Master setup

It allows enabling of Auto Addressing, to facilitate I/O data mapping, as
well as defining the Unit’s behaviour in case of
* a network malfunction.

* a PLC mode change between PROGRAM and RUN/MONITOR
mode.

Bus parameter setup

The bus parameter setup allows the selection of baud rate and calcula-
tion and editing of specific bus parameters.

Slave area setup

The Slave area setup allows the user to define the I/O Data mapping of
the I/0 Data from each of the slave devices on to the PLC memory
areas.

Monitoring functions

* Master status read out.
» Slave status and slave diagnostics read-out.
* Read out of the Unit’s error log.

Additional Master functions

¢ Set remote slave address.

¢ Provide communication channels for PROFIBUS DP-V1 MSACH1
messages.

Note These functions are implemented as of Unit version 2.0.

Support functions

* Context sensitive help functions.
e Multi-language support.

C200HW-PRM21 DTM

Bus parameter setup

The bus parameter setup allows the selection of baud rate and calcula-
tion and editing of specific bus parameters.

Address mapping setup

The address mapping setup shows an overview of the mapping of the I/
O data of each Slave on to the Unit's memory. The mapping can be
accomplished automatically, but the function also allows editing of indi-
vidual address mappings.

Monitoring functions

¢ Master status read out.
¢ Slave status read-out.

Support functions

* Context sensitive help functions.
e Multi-language support.

Generic Slave DTM

General functions

The Generic Slave DTM reads the contents of a specific GSD file
located in a special sub-directory, and displays the setup options to the
user. It supports

* GSD file revisions 1 and 2 (PROFIBUS DP functionality).

* GSD file revisions 3 (PROFIBUS DP-V1 functionality).

I/0 configuration setup

The I/0 configuration setup function allows:

e Selection of device address.
* Enable/disable watchdog.
¢ Qverview of available I/O modules.

¢ Selection of /0 modules, including Addition, Insertion and Removal of
multiple modules.

Parameter setup

The Parameter setup function:

* Setting of common as well as module dependent parameters.
* Setting of PROFIBUS DP Extension parameters.

* Setting of PROFIBUS DP-V1 dependent parameters.

Group setting

The Group setup function allows definition of the group to which the
associated slave device will belong.

Monitoring functions

The Monitoring functions provides a display of

» Standard Slave diagnostics flags.
e Extended diagnostics messages.

Support functions

* Context sensitive help functions.
e Multi-language support.

[
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SECTION 2
Configuration Software

This section contains the procedures for installing the configuration software. It also presents an overview of the
Configuration software and discusses the main aspects of defining a PROFIBUS configuration. A more detailed description
of the use of the Configuration software can be found in SECT/ION 3 Operation.
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2-1 Installation Requirements

2-2 CX-Profibus

CX-Profibus Configuration software is required to configure the PROFIBUS
Master before operating the network. Without a valid configuration the
PROFIBUS Master Unit will not be able to achieve data communication with
the slave devices on the network.

The following are the minimum requirements for a PC to install the CX-Profi-
bus configurator software:

e PC Pentium Il or higher, 500 MHz minimum

* Operating System: Windows 2000 SP2 / Windows NT 4.0, SP6 /
Windows XP

* RAM: 256 MB minimum

* Hard disk space: 256 MB minimum

* Graphics resolution: 1024 x 768 pixels minimum

e Serial port: RS-232C; COM1 to COM4 supported

e CD-ROM drive

e Communication cable: Cable CS1W-CN226 to connect to the peripheral
port on the CPU (Not included with CX-Profibus)

2-2-1 Starting CX-Profibus

Starting CX-Profibus

Login Window

Default Password

& Caution

Generating the Device
Catalogue
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Select Program, OMRON, and CX-Profibus, from the Start Menu if the
default program folder name is used.

At startup, the CX-Profibus splash screen will appear, on top of which a login
window as shown below will be displayed.

CX-Profibus Login =
User: IAdministrator j

Password: |

Help | QK I Cancel |

The Login window provides the selection of the access level as well as the
entry of the password belonging to the access level selected.

The default password at the first start up of CX-Profibus is “password” and is
applicable to all access levels. Type in “password” (without the quotes) at the
password entry line and select OK.

If access limitation to CX-Profibus is required by the application, the password
should be changed as soon as possible. Changing passwords is only possible
on the Administrator level. Refer to Changing the Passwords for an explana-
tion on how to change passwords.

After entering the correct password, CX-Profibus will start up and open. The
first time CX-Profibus is started, the Device Catalogue will still be empty.
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Therefore, the following window will be displayed on top of the CX-Profibus
application window.

Question - CX-Profibus =]

A ? ) ‘Would you like to update the Device Catalogue?

Select Yes to generate the Device Catalogue for the first time. This action may
take several minutes depending on the number of installed DTMs.

After updating the Device Catalogue, it will open in the CX-Profibus applica-
tion window.

2-2-2 CX-Profibus Main Window

Tool Bar

The main application window of CX-Profibus will open with a New Project.
After the first start up, the Device Catalogue will be opened automatically. If
not, the Device Catalogue may be opened from the menu.

The figure below shows the opened CX-Profibus application window with a
Project already containing a network, and the Device Catalogue window
opened.

Network view Device Catalogue

=M Unnamed(*) - CX-Profibus =101 x|

Eile Edit W¥igw Device Tools Window Help

mEEIE

=i MyNetork e Device Catalogue o =] S
= # 1 . CIWAPRM2T PROFIBUS | = =l
‘g_ 2-CITw-PRTZ21® Device Types Device W | Wers. | Date | Wendar [
g 3 CPMIAPRTZT Wendars = pkmzn Rev.. 200.. BECKHOFF IMDUSTRIEE...
& 4. camiPRTZI Groups =
& 5 - CA00HW-PRT21 e C200HWAF. 1.0 200..  OMRON Corporation
B et Protocols B CwPR. WO 200, OMRON Corporation
e = CIW-PRT.. ¥1.0 | 200.. OMRON Corporation
et 2 CPM1APR_. W10 200 OMRON Corparation
= COMIPR.. V1.0 | 200.. OMRON Corporation
fE CSTW-PR.. %0.. 200.. OMRON Corporation
2 FIS0PART W10 | 200..  OMRAON Corporation
2 PRTI-COM W11 199, OMRON Corporation
Help Update Install GSD Files ... Add Mevice I
.
] il
Error Log I
A
User: |Adm\nistratnr Y
Error Log and FDT Monitoring view DTM view Status Bar

The main components in this window are
* The Network view.
* The DTM / Catalogue view.
* The Error Log view.
* The FDT Monitoring view (not shown in the figure above).
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Network view

DTM / Device Catalogue
Window

Error Log view

FDT Monitoring view

Main Menu
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¢ The Main menu.
¢ The Tool Bar and the Status Bar.

The Network view displays the structure of the PROFIBUS network in a tree
view format. The tree has at least three levels:

* The Project Level.
* The master level.
¢ The slave level.

The highest level of the tree is the project. The next level is the PROFIBUS
Master level. On this level one or more PROFIBUS Master devices can be
allocated. The third level contains the slave DTMs.

The PROFIBUS network must be assembled in the Network view, i.e. the var-
ious DTMs are added to the network via this window. From the Network view
the individual DTM User Interfaces can be opened, and accessed.

CX-Profibus supports context menu in the Network view, which are made vis-
ible when selecting a device DTM and right clicking the mouse. The contents
of the menu may depend on the functionality supported by the DTM.

The DTM / Device Catalogue window will hold the Device Catalogue as well
as every opened DTM User Interface. The window is an MDI type window, or
Multiple Document Interface. One or more user interface windows can be
opened, re-sized and moved inside this window.

The Error Log view at the bottom of the CX-Profibus application window dis-
plays the error messages reported by DTMs to CX-Profibus. A Time stamp, a
Date stamp and the DTM name are added to the message.

The contents of the window can be cleared, or copied to the clipboard, to
allow pasting it into another document.

The Error Log view is opened by default, when starting CX-Profibus.

The FDT Monitoring view at the bottom of the CX-Profibus application window
displays the FDT-DTM communication function calls between CX-Profibus
and the DTMs. A Time stamp, a Date stamp, the type of information and the
DTM name are added to the message.

The sequence of messages can be used to troubleshoot problems that may
occur when using third party DTMs in CX-Profibus.

The contents of the window can be cleared, or copied to the clipboard, to
allow pasting it into another document.

The FDT Monitoring view is not opened by default, when starting CX-Profibus.
It can be opened through the View - FDT Monitoring menu option.

The main menu of CX-Profibus, provides all the necessary functionality to
handle a complete project. The table below lists the main menu and their sub
menu items.
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Menu Command Short Key Description
File New CTRL-N |Creates a new Project.
Open CTRL-O |Opens an existing Project.
Save CTRL-S |Saves the displayed Project to a file.
Save As... The Save as command is the same as Save, but the Filename Specifi-
cation Window is always displayed.
Export Project to HTML Exports Project data in HTML format and launches the browser.
Project Properties... Opens an edit window to add or edit Project information.
Recently used File List Lists the recently used Project files.
Exit Exits CX-Profibus.
Edit Cut CTRL-X |Cuts devices and pastes them to the clipboard.
Copy CTRL-C |Copies devices to the clipboard.
Paste CTRL-V |Copies devices from the clipboard to the cursor position.
View Network view Hides or un-hides the Network view.
Device Catalogue Opens or closes the Device Catalogue.
Tool Bar Hides or un-hides the Tool Bar.
Status Bar Hides or un-hides the Status Bar.
Error Logging Hides or un-hides the Error Logging window.
FDT Monitoring Hides or un-hides the FDT Monitoring view.
Device Add Device... Opens up the Device Catalog Add window, from which devices can be
added to the selected network tree.
Upload Parameters Uploads the parameters from a device to its associated DTM.
Download Parameters Downloads the parameters from DTM to its associated device.
Export to HTML Exports the properties and parameters of the selected DTM, or the net-
work to a HTML file and opens the default browser.
Properties Displays the properties of the selected DTM, or the network.
Tools User Management... Displays the user management (i.e password management) window.
Window | Cascade - Cascades all open DTM User Interfaces.
Tile Horizontally Tiles all open DTM User Interfaces horizontally.
Tile Vertically Tiles all open DTM User Interfaces vertically.
Close All Closes all open DTM User Interfaces.
Help Contents Opens the Help dialog and lists the Help file contents.
Index Opens the Help dialog and lists the Help Index.
About CX-Profibus... Opens the About dialog window for CX-Profibus.
Tool Bar The tool bar provides quick access buttons to the user for frequently used

menu commands. The table below lists the toolbar buttons.

Description Equivalent menu command
Creates a new project. File-New
Opens an existing project file. File-Open
Saves the displayed project to a file. File-Save

Connects the configurator to the selected devices.

Device-Go Online

A =1

Downloads the parameters to the device.

Device-Download Parameters
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Icon Description Equivalent menu command
@ Uploads the parameters from the device. Device-Upload Parameters
[ Opens the Device Catalogue. View-Device Catalogue
Status Bar The status bar displays the current user role, i.e. the login level.

In case the Error Log view has been closed, the status bar will additionally

display a €% symbol to indicate that new errors are available in the Error Log
view. Double-clicking the symbol will open the Error Log view.

2-2-3 Device Catalogue
Device Catalogue Main The Device Catalogue is one of the main components in CX-Profibus. Its
Components main functions are

* to maintain a list of installed DTM and GSD files.

* to provide convenient sorting and categorizing of the list.

* to allow updating the list, after installation of new DTMs or GSD files.

e to provide detailed information on selected DTMs

The main layout of the Device Catalogue is shown below.

Device name File date
DTM categories Version number Vendor name
I Device Catalogue l =] ]
+ Device Types Wergion ) Wendaor ) =
* Wendnrs .0 7 o nstrument
* Groups EABB IMDPO1 Wad 2000-07-24 Dreutschmann Sutomation Gmb
+ Protacals P ABE-ACPEOO-MPES.. B 19980812 ABB-DRIVES
I ABE-PSR & 2000-07-24  ABB-DRIVES
I C200HW-PRTZ1 V1.0 2000-0420  OMROM Corparation
...:E... CB_AB32-DPS Wersion 1.001 1992-07-0 Hilzcher GrbH
& CIF104P-DFS Version 1.000 2002-06-04  Hilscher GrbH
L CIF30-DFS / CIFT0..  Version 2.011 2000-0309  Hilscher GrbH
= CIFS0-DFS Yersion 1.000 2000-0309  Hilscher GrbH
2 CIFE0-DFS Wersion 1.000 2000-0303 | Hilscher GrbH
I CIFR0-DFS Wersion 1.000 2002-06-04  Hilscher GmbH
=2 CIFPS1-DPS Wersion 1.010 2000-0303  Hilzcher GmbH
B 1w PRM21 PRO.. 362 20031031 OMROM Comporation
D CHw-PRT21 V1.0 2002-0625  OMROM Corparation b
2 COM-CDPS Wersion 1.000 2002-06-04  Hilscher GrbH
2 COMDPS Wersion 2.010 2000-0309  Hilscher GrbH
uﬂ Compact Slave Con...  32.0 2000-07-24 Asea Brown Boveri
I CPM1A-PRT2 V1.0 20020312 OMROM Corparation
= COMTPRT21 V1o 2000-0420 OMROM Corparation
P 51w PRM21 PRO... 362 200310-31  OMROM Corparation =
< | ;l_‘
Help Update Inztall G5O Files ...
yose | pmarg | |,
Update Device Catalogue J
Install a new GSD file
Add selected device to the network —
Invoking the Device The Device Catalogue window is opened by either selecting the icon in
Catalogue the CX-Profibus toolbar or by selecting the View - Device Catalogue menu
option. Both options have toggle function: selecting one of them again will
close the Device Catalogue.
DTM view Layout The left view allows selection of specific groups of DTMs to be displayed. The

right view lists the DTMs, which are installed on the PC and which are avail-
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able for setting up a network. A selection of DTMs is made by selecting a spe-
cific group in the left view.

Note The list makes no distinction between normal DTMs and GSD files which
have been loaded through the Generic Slave Device DTM.

DTM List Window The list items in the right view are described in the following table.
Column Description
Device The Device column contains the names of the DTMs, as provided by

the DTM or the GSD file. If the device is defined by a GSD file, the
Generic Slave Device DTM reads out the GSD file entry “Model
Name”. The string provided by this variable is the name displayed in
the list.

Version The version number defines the revision number of the device. If the
device is defined by a GSD file, the Generic Slave Device DTM reads
out the GSD file entry “Revision”. The string provided by this variable is
the version number displayed in the list.

Date For DTMs, Date is the date associated with the revision. For GSD file
based slaves, the date listed in this column is the date the GSD file
was last modified.

Vendor The Vendor name is provided by the DTM or the GSD files.

DTM Group Selection The left view allows selection of specific groups of device DTMs with common
Window attributes, e.g. Vendor name, Protocol type etc. If a group is selected, all

device DTMs which belong to that group will be listed in the right view. The
table below lists the possible groups that can be selected.

List item

Description

Device
Types

Sub groups, which can be selected are:

e Communication DTMs, e.g. PROFIBUS Master devices
* Gateways, e.g. to another network type

e Modular devices

e Other devices, e.g. slave devices

Vendors

Sub groups, which can be selected are all available vendors. This
information is provided by each DTM. It allows the user to select a
group of devices from one vendor.

Groups

Sub groups are the device types, e.qg. digital I/0, analog I/O etc.

Protocols

Sub groups which can be selected are all the communication protocols
found in the Device Catalogue.

Note 1. The sub groups will be displayed by clicking on the + sign next to each
main group
2. Selecting the main group displays all devices in the group.

Addition_al DTM In order to obtain more information of a specific DTM, right-click the DTM in
Information the list, and from the pop-up menu, select DTM Information. This opens a
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window with additional DTM information. The figure below provides an exam-
ple for the CJ1W-PRM21 PROFIBUS Master DTM.

CJ1W-PRM2Z1 PROFIBUS Master DTM Information ﬂ

Name |DJ‘IW’-F'F|M21 PROFIBUS Master

Wendor |DMF|DN Corporation

Wersion 362

Date | 2003-10-31

|

2-2-4 Updating the Device Catalogue

Updating the Device
Catalogue

Installing GSD Files

Note

If a new DTM has been installed, it will not automatically be included in the
Device Catalogue. In order to add newly installed DTMs to the list, the Device
Catalogue must be updated by selecting the Update button at the bottom of
the window.

Updating the Device Catalogue may take some time, depending on the
amount of DTMs installed. A dialogue window with a progress bar will be
shown during the update process. After updating the Device Catalogue, it will
be stored on hard disk. The next time CX-Profibus is started the updated list
will be used.

The Device Catalogue also allows the installation, i.e. copying of new GSD
files into the GSD directory for the Generic Slave Device DTM. Selecting the
Install GSD Files... button displays the standard Windows File selection win-
dow. After selecting the GSD file, and selecting the Open button in the File
selection window, the GSD file will be copied to the GSD file directory under
CX-Profibus.

After copying the GSD file, a warning window will be displayed, indicating that
the Device Catalogue needs to be updated. This can be accomplished by
selecting the Yes button in the warning window.

1. Updating the Device Catalog after copying GSD file can only be done if
there is a new project opened, i.e. with no DTMs allocated to the network.
This is to prevent corruption of an existing network in case a GSD file is
removed or replaced.

2. The Install GSD Files... option allows installation of more than one file at
the same time.

2-2-5 Adding Devices to the Network
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Setting up a network in CX-Profibus involves adding and configuring single
device DTMs. The device DTMs as listed in the Device Catalogue can be
added to the network in three ways:

* Using the context menu
A context menu will pop up when selecting the CS1/CJ1W-PRM21
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PROFIBUS Master DTM and right clicking the mouse. By selecting the
menu option Add Device, a simplified Device Catalogue is displayed,
allowing only a selection of DTMs which can be added to the PROFIBUS
Master DTM.

* Using the Drag & Drop function
A Device DTM listed in the standard Device Catalogue window can be
dragged and dropped from the Device Catalogue to a desired position in
the Network view.

* Using the Add Device button
A device DTM selected in the Device Catalogue can be added to a
selected Master DTM in the Network view by clicking the Add Device but-
ton in the Device Catalogue window.

2-2-6 Saving and Opening Projects

Note

A project, containing various DTMs can be saved and opened to and from
hard disk. Saving a project file is accomplished by selecting the File - Save or
File - Save As... menu option. This will display the standard Windows File
selection window, allowing the user to enter a file name.

The Project File is saved with the extension *.CPR.

Saving the data is initiated from CX-Profibus, but every DTM must support the
save function as well. The settings of each DTM are added to the Project file
by the DTM itself.

A Project file can be opened using the File - Open menu option. This will
open the standard Windows File selection window, after which the Project file
can be selected and opened.

When opening a Project file, the network tree view is constructed. However,
for performance reasons, the DTMs are not directly instantiated. The advan-
tage is that the tree view is constructed fast, but opening a DTM from the tree
view may take longer, depending on the performance of the PC used.

A Project File can also be opened from Windows Explorer. Double-clicking a
file with the extension *.CPR will invoke CX-Profibus and open the selected
file.

2-2-7 Exporting to HTML

Exporting Project to HTML

CX-Profibus provides automatic generation of project documentation upon
command of the user. The documentation is generated in HTML format, and
can cover either single DTMs or the whole project. After generation of the
HTML document, it will automatically launch the default Internet browser, to
display the result.

Exporting the project information to HTML can be achieved in two ways.

» Select the main menu File - Export Project as HTML option.
A window will pop up displaying the progress of the export process.

e select Export to HTML option from the context menu
First select the project level in the Network view, then right click the
mouse to display the context menu. A window will pop up displaying the
progress of the export process.
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After exporting the information, the default browser is launched, showing the
result of the export process. Links are available to open the information pages
for the individual DTMs.

The extent of the information made available depends on the individual
DTMs. This can range from device type and version information up to all set-
tings and selections made for the device.

Exporting DTM Exporting single DTM information to HTML is achieved by the following
Information to HTML sequence.

1,2,3... 1. Select the DTM in the Network view.
2. Right click the mouse to bring up the context menu.
3. Select the Export to HTML option from the context menu.

A window will pop up displaying the progress of the export process. When fin-
ished, CX-Profibus will launch the default browser to display the result. In this
case however, no links will be available to other DTMs in the network.

2-2-8 Error Logging and FDT Monitoring

CX-Profibus provides two logging windows at the bottom of the application
window. Both windows are used for displaying events.

Error Log view The Error Log view displays error messages reported by the DTMs and by the
CX-Profibus FDT container application. All messages include the Time and
Date of occurrence, as well as the DTM Name, as shown in the Network view.

Purpose of the Error Log The purpose of the Error Log view is error reporting as well as troubleshoot-
ing. The contents of the window can be copied to the clipboard, to allow it to
be pasted into another document or into an E-mail. The errors themselves as
well as the sequence of errors may hold additional clues in case of problems.

Error Log Format The format used in the Error Log view is
Time: <Time> Date: <Date> - <DTM name> <message>
The message displayed, originates from the DTM in which the error occurred.

The figure below shows an example of an error message sequence. This
example sequence is generated after attempting to change a slave address to
that of another slave already assigned to the same Master Unit.

. Eror Log |

Time: 23:05 Date: 04-Maow-03 1 - CIW-PRMZ1 PROFIBUS Master Slaves should have unique addresses.
Time: 23:05 Date: 04-Mow-03 1 - CIW-PRM21 PROFIBUS Master Slave address overlap detected. Mew address assigned: 2

User: |Administrator 4

By right-clicking the mouse cursor in the Error Log view, a context menu is
displayed. This context menu provides the options listed below.
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Error Log view Context Menu

Menu item

Description Equivalent menu command

Clear all entries

Clears the entire Error Log view.

Copy to clipboard Copies the entire contents of the Error Log view to the clipboard.

Hide Hides the Error Log view.

View - Error Logging

FDT Monitoring view

Note

The FDT Monitoring view displays the communication between the FDT Con-
tainer application (i.e. CX-Profibus) and any of the DTMs. The communication
is listed as a sequence of function calls from the CX-Profibus to a DTM and
vice versa.

The FDT Monitoring view is hidden by default. After starting CX-Profibus, the
window will be displayed, by selecting the View - FDT Monitoring option from
the main menu.

The purpose of the FDT Monitoring view is troubleshooting in case problems
occur with third party DTMs. The contents of the window can be copied to the
clipboard, to allow it to be pasted into another document or into an E-mail.
The messages themselves as well as the sequence of messages may hold
additional clues in case of problems.

The format used in the FDT Monitoring view is
Time: <Time> Date: <Date> - <Information Type> <message>

The message may include the name of the DTM involved in the communica-
tion.

The figure below shows an example of an FDT Monitoring message
sequence. This example sequence is generated when opening a CJ1W-
PRM21 PROFIBUS Master Unit DTM.

EnorLog FDT Monitor |

1 |

Time: 23:09 Date: 04-Mow-03 FDT Information - a [CI1wW-PRM21 PROFIBUS Master] Call IDtmédctivesControl. Init function. ;I

Time: 23:09 Date: 04-Mow-03 FDT Information - = [C11W-PRM 21 PROFIBLUS Master] IDtmE vents. OnFunctionChanged call received.

Time: 23:09 Date: 04-Mow-03 FDT Information - = [C11W-PRM21 PROFIBUS Master] Call [Dim. GetFunctions function.

Time: 23:09 Date: 04-Mow-03 Information - £ [CITW-PRM21 PROFIBUS Master] ... DT function [ID = 1] execution finished.

Time: 23:09 Date: 04-Movw-03 Information - &j DTM Prosy for ConfDTMCOM. ConfDTMCOM - [CITW-PRIM21 PROFIBUS Master] disposed. Alj
3

User: |Administrator 4

By right-clicking the mouse cursor in the FDT Monitoring view, a context
menu is displayed. This context menu provides the options listed below.

FDT Monitoring view Context Menu

Menu item

Description

Equivalent menu command

Clear all entries

Clears the entire FDT Monitoring view.

Copy to clipboard

Copies the entire contents of the FDT Monitoring view to the clip-

board.

Hide

Hides the FDT Monitoring view.

View - FDT Monitoring
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2-2-9 Access Control and User Management

The FDT Standard defines four access levels and two attributes for FDT Con-
tainer applications, which can be used to restrict access to the program or
certain features thereof for unauthorized personnel. The actual use of the

restrictions also depends on the application.

CX-Profibus implements the four levels as well as one of the attributes. These

levels are listed below.
* Observer
e Operator
* Maintenance
* Planning Engineer
e Administrator
The access rights per level are defined in the table below.

Function Observer Operator Maintenance Planning Administrator
Engineer
New file Allowed Allowed Allowed Allowed Allowed
Open file Allowed Allowed Allowed Allowed Allowed
) Save File Not allowed Not allowed Not Allowed Allowed Allowed
% " Save As... Not allowed Not allowed Allowed Allowed Allowed
% § Properties View only View only Edit Edit Edit
T s Export to HTML Allowed Allowed Allowed Allowed Allowed
g Open Allowed Allowed Allowed Allowed Allowed
3 (_53: Add GSD files Not allowed Not allowed Not allowed Allowed Allowed
g S Update Not allowed Not allowed Not allowed Allowed Allowed
Open Allowed Allowed Allowed Allowed Allowed
Master settings View only View only Edit Edit Edit
E Communication View only View only Edit Edit Edit
0 settings
% Go online Allowed Allowed Allowed Allowed Allowed
g Monitoring Allowed Allowed Allowed Allowed Allowed
%) Change state and | Not allowed Not allowed Allowed Allowed Allowed
ol send commands
"o" Export to HTML Allowed Allowed Allowed Allowed Allowed
E Properties View only View only Edit Edit Edit
s Open Allowed Allowed Allowed Allowed Allowed
© '5 Device settings View only View only Edit Edit Edit
% % Go online Allowed Allowed Allowed Allowed Allowed
S »m Monitoring Allowed Allowed Allowed Allowed Allowed
Add DTMs Not allowed Not allowed Not allowed Allowed Allowed
x Delete DTMs Not allowed Not allowed Not allowed Allowed Allowed
f% Properties View only View only Edit Edit Edit
z Export to HTML Allowed Allowed Allowed Allowed Allowed
E Change password | Not allowed Not allowed Not allowed Not allowed Allowed
g
5 8
=F
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User Management

Changing Access Rights

Changing the Passwords

To change access rights or to change the passwords for the various access
levels, first login into the Administrator level. This allows you to select the
Tools - User Management option from the main menu in CX-Profibus. Other
access levels do not have access to this menu option. The selection opens
the User Accounts window, as shown below.

user Accounts x|

vV Observer Change pazsword ...

|+ Operator Change pazsword ...

vV Maintenance

V¥ Planning Engineer Change password ...

Change pazsword ... |

Administrator Change passward ...

Help |

()8 I Cancel |

By selecting the check box next to a level, the Administrator can grant access
rights to CX-Profibus, i.e. the checked levels can start and access CX-Profi-
bus. If a check box is not selected, the corresponding level can not be used to
start CX-Profibus, and it will not appear in the drop down list in the login win-
dow.

For example, in the window below the Observer and Maintenance levels are
unchecked.

user Accounts x|

™ Observer Change pazsword ...

|+ Operator Change pazsword ...

[" Mainte