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About this manual

Overview

This manual describes the System 200V IM modules that are available
from VIPA. In addition to the product summary it contains detailed
descriptions of the different modules. You are provided with information on
the connection and the utilization of the System 200V IM modules. Every
chapter is concluded with the technical data of the respective module.

Chapter 1: Basics

This introduction presents the VIPA System 200V as a centralized as well
as decentralized automation system.

The chapter also contains general information about the System 200V, i.e.
dimensions, installation and operating conditions.

Chapter 2: Assembly and installation guidelines

This chapter provides all the information required for the installation and
the hook-up of a controller using the components of the System 200V.

Chapter 3: Profibus-DP

This chapter contains a description of Profibus applications for the System
200V. The text describes the configuration of the VIPA Profibus master and
slave modules as well as a number of different communication examples.

Chapter 4: Interbus

This chapter contains all the information that is required to provide a
connection between the System 200V peripherals and Interbus. It contains
descriptions of the construction, commissioning and the configuration of
the Interbus coupler.

Chapter 5: CAN bus CANopen

This chapter deals with the VIPA CANopen slave and related CAN bus
applications. The structure of the program and the configuration of CAN
slaves is explained by means of examples.

Chapter 6: DeviceNet

This chapter contains a description of the VIPA DeviceNet coupler. A
description of the module is followed by an example of the configuration of
the DeviceNet coupler and the configuration of the System 200V modules
in the DeviceNet manager of Allen - Bradley. The chapter is concluded with
an overview of diagnostic messages and Profibus interfacing options.

Subject to change to cater for technical progress.
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Chapter 7: SERCOS

Content of this chapter is the description of the SERCOS coupler from
VIPA. Another part of this chapter is the project engineering of the
SERCOS coupler and the parameterization of the System 200V modules.

Chapter 8: Ethernet coupler

Content of this chapter is the description of the Ethernet coupler
IM 253NET from VIPA. It contains all information for installation and
commissioning of the Ethernet coupler.

Chapter 9: Bus expansion modules IM 260 - IM 261

In this chapter follows the description of the bus expansion module IM 260
and IM 261 that is used to split a single System 200V row over up to 4
rows.

Subject to change to cater for technical progress..
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User considerations

Objective and
contents

Target audience

Structure of the

manual

Guide to the
document

Availability

Icons
Headings

This manual describes the modules that are suitable for use in the System
200V. It contains a description of the construction, project implementation
and the technical data.

The manual is targeted at users who have a background in automation
technology.

The manual consists of chapters. Every chapter provides a self-contained
description of a specific topic.

The following guides are available in the manual:

» an overall table of contents at the beginning of the manual
» an overview of the topics for every chapter

* anindex at the end of the manual.

The manual is available in:
» printed form, on paper
* in electronic form as PDF-file (Adobe Acrobat Reader)

Important passages in the text are highlighted by following icons and
headings:

Danger!
Immediate or likely danger.
Personal injury is possible.

Attention!
Damages to property is likely if these warnings are not heeded.

Note!
Supplementary information and useful tips.

HBO7E - IM - Rev. 12/33 1
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Safety information

Applications The System 200V is constructed and produced for:

conforming with .
specifications .

all VIPA System 200V components
communication and process control
general control and automation applications
industrial applications

operation within the environmental conditions specified in the technical
data

installation into a cubicle

Danger!
This device is not certified for applications in

in explosive environments (EX-zone)

Documentation The manual must be available to all personnel in the

project design department
installation department
commissioning

operation

The following conditions must be met before using or commissioning
the components described in this manual:

Modification to the process control system should only be carried out
when the system has been disconnected from power!

Installation and modifications only by properly trained personnel

The national rules and regulations of the respective country must be
satisfied (installation, safety, EMC ...)

Disposal National rules and regulations apply to the disposal of the unit!

HB97E - IM - Rev. 12/33
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Chapter 1 Basics

Overview The focus of this chapter is on the introduction of the VIPA System 200V.
Various options of configuring central and decentral systems are presented
in a summary.

The chapter also contains the general specifications of the System 200V,
i.e. dimensions, installation and environmental conditions.

Below follows a description of:

Introduction of the System 200V

General information, i.e. installation, operational safety and
environmental conditions

Content Topic Page
Chapter 1 BaSICS ittt 1-1

Safety information for USers...........cooooiiiiiiiiicc e, 1-2

L@ = = 1-3

COMPONENTS ... e e e e e 1-4

General description System 200V ..o 1-5
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Safety information for Users

Handling of
electrostatically
sensitive modules

Shipping of
electrostatically
sensitive modules

Measurements
and alterations on
electrostatically
sensitive modules

VIPA modules make use of highly integrated components in MOS-
technology. These components are extremely sensitive to over-voltages
that can occur during electrostatic discharges.

The following symbol is attached to modules that can be destroyed by
electrostatic discharges:

The symbol is located on the module, the module rack or on packing
material and it indicates the presence of electrostatic sensitive equipment.

It is possible that electrostatic sensitive equipment is destroyed by energies
and voltages that are far less than the human threshold of perception.
These voltages can occur where persons do not discharge themselves
before handling electrostatically sensitive modules and they can damage
components thereby, causing the module to become inoperable or
unusable. Modules that have been damaged by electrostatic discharges
may fail after a temperature change, mechanical shock or changes in the
electrical load.

Only the consequent implementation of protection devices and meticulous
attention to the applicable rules and regulations for handling the respective
equipment can prevent failures of electrostatically sensitive modules.

Modules have to be shipped in the original packing material.

When you are conducting measurements on electrostatically sensitive
modules you should take the following precautions:

» Floating instruments must be discharged before use.
* Instruments must be grounded.

Modifying electrostatically sensitive modules you should only use soldering
irons with grounded tips.

Attention!

Personnel and instruments should be grounded when working on
electrostatically sensitive modules.

1-2
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Overview

The System 200V The System 200V is a modular automation system for centralized and

decentralized applications requiring low to medium performance
specifications. The modules are installed directly on a 35mm DIN rail. Bus
connectors inserted into the DIN rail provide the interconnecting bus.

The following figure illustrates the capabilities of the System 200V:

System 200V
| |
decentral central
\ ‘ |
DP 200V PC 200V PLC 200V
| | |
Profibus CANopen SERCOS PC-CPU PLC-CPU PLC-CPU
Interbus DeVICeNet Ethernet for STEP®5 from Siemens for STEP®7 from Siemens
Periphery
Dig. IN / Dig. OUT / Anal. IN / Anal. OUT / FM / CP / CM

HBO7E - IM - Rev. 12/33
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Components

Centralized
system

Decentralized
system

Peripheral
modules

Integration over
GSD File

The System 200V series consists of a number of PLC-CPUs. These are
programmed in STEP"5 or STEP"7 from Siemens.

CPUs with integrated Ethernet interfaces or additional serial interfaces
simplify the integration of the PLC into an existing network or the
connection of additional peripheral equipment.

The application program is saved in Flash or an additional plug-in memory
module.

The PC based CPU 288 can be used to implement operating/monitoring
tasks, control applications or other file processing applications.

The modules are programmed in C++ or Pascal.

The PC 288-CPU provides an active interface to the backplane bus and
can therefore be employed as central controller for all peripheral and
function modules of the VIPA System 200V.

With the appropriate expansion interface the System 200V can support up
to 4 rows.

In combination with a Profibus DP master and slave the PLC-CPUs or the
PC-CPU form the basis for a Profibus-DP network in accordance with DIN
19245-3. The DP network can be configured with WinNCS VIPA
configuration tool res. Siemens SIMATIC Manager.

Other fieldbus systems may be connected by means of slaves for Interbus,
CANopen, DeviceNet, SERCOS and Ethernet.

A large number of peripheral modules are available from VIPA, for example
digital as well as analog inputs/outputs, counter functions, displacement
sensors, positioners and serial communication modules.

These peripheral modules can be used in centralized as well as
decentralized mode.

The functionality of all VIPA system components are available via different
GSD-files.

For the Profibus interface is software standardized, we are able to
guarantee the full functionality by including a GSD-file using the Siemens
SIMATIC Manager.

For every system family there is an own GSD-file. Actual GSD files can be
found at ftp.vipa.de/support.

1-4
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General description System 200V

Structure/
dimensions

Installation

Reliability

Environmental
conditions

Standard 35mm DIN rail

Peripheral modules with recessed labelling

Dimensions of the basic enclosure:

1tier width: (HXWxD) in mm: 76x25.4x74 in inches: 3x1x3
2tier width: (HxXWxD) in mm: 76x50.8x74 in inches: 3x2x3

Please note that you can only install header modules, like the CPU, the PC
and couplers into plug-in location 1 or 1 and 2 (for double width modules).

[11 Header modules, like

PC, CPU, bus coup-
lers (double width)

[2] Header module

(single width)
[3] Peripheral module
[4] Guide rails
Note

=
N5, &
9o
2
H

¢
o)

A maximum of 32 modules can
be connected at the back
plane bus. Take attention that

 [O0f -
Eese

o
S
B

_ ,<,.<\om

here the maximum sum cur-
rent of 3.5A is not exeeded.
Please install modules with a

high  current  consumption
directly beside the header

module.

Wiring by means of spring pressure connections (CageClamps) at the
front-facing connector, core cross-section 0.08...2.5mm? or 1.5 mm?
(18pole plug)

Complete isolation of the wiring when modules are exchanged
Every module is isolated from the backplane bus

ESD/Burst acc. IEC 61000-4-2 / IEC 61000-4-4 (to level 3)
Shock resistance acc. IEC 60068-2-6 / IEC 60068-2-27 (1G/12G)

Operating temperature: 0 ... +60°C

Storage temperature: -25 ... +70°C

Relative humidity: 5 ... 95% without condensation
Ventilation by means of a fan is not required

HBO7E - IM - Rev. 12/33
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Chapter 2 Assembly and installation guidelines

Overview This chapter contains the information required to assemble and wire a
controller consisting of Systems 200V components.

Below follows a description of:

» a general summary of the components

» steps required for the assembly and for wiring

» EMC guidelines for assembling the System 200V

Content Topic Page
Chapter 2  Assembly and installation guidelines............cccccceeeennn.. 2-1

OVEIVIBW ... e 2-2

ASSEMDIY ..o 2-5

LAY T TSP 2-8

Assembly diMENSIONS..........coviiiiiiiiiiiiiiiiiieee e 2-10

Installation guIdelines ...........cooiiiiiiiiii e 2-12
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Overview

General The modules are installed on a carrier rail. A bus connector provides inter-
connections between the modules. This bus connector links the modules
via the backplane bus of the modules and it is placed into the profile rail
that carries the modules.

Profile rail You may use the following standard 35mm profile rail to mount the System

200V modules:

— —

Bus connector System 200V modules communicate via a backplane bus connector. The
backplane bus connector is isolated and available from VIPA in of 1-, 2-, 4-
or 8tier width.

The following figure shows a 1tier connector and a 4tier connector bus:

The bus connector is isolated and has to be inserted into the profile rail
until it clips in its place and the bus connections protrude from the rail.

2-2 HB97E - IM - Rev. 12/33
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Profile rail The following figure shows the installation of a 4tier width bus connector in
installation a profile rail and the plug-in locations for the modules.

The different plug-in locations are defined by guide rails.

[11 Header module,
like PC, CPU,
bus coupler, if
double width

[2] Header module
(single width)

[3] Peripheral module

[4] Guide rails

000000000
dgoocgoooag

Note

A maximum of 32 modules
can be connected at the

IM 253 CAN SM 221 SM 221 SM 221 SM 221
[| DI8xDC24V | DI8DC24V || DI8xDC24V [| DI 8xDC24V back p|ane bus.
O e | TE (el Wo (el 1@ [Ce T Take attention that here the
HO0g 2] 100 @ 2 0)0 & 21010 @ 12 maximum sum current of
A (W 31|\ & 31|\ & 3|1\ & 3 .
T2|le | |a)d2(e |l |4)[T2|Ce ] |a|[T2|(e ] |+ 3.5A is not exceeded.
[.3|( @ 5|[1.3|( @ s(|].3|( @ 5| 1.3 @ 5
L.4|( @ 6| 14|\ @ e[| ]-4|( @ 6| 4|\ @ 6
15|( @ 75| @ 75| @ 75| @ 7
L6/ @ 8|6/ @ 8|/ -6|(( @ 8|[]-6|(\ @ 8
71 @ o|[-7|(\ @ o |- 7|\ @ o|[-7|(\ @ 9

ool [Ke | o2 (e[ o= (& ] o= |(& [ o
g ID01RT, B = 22
VIPA 253-1CAQ0||VIPA 221-1BF00||VIPA 221-1BF00]|VIPA 221-1BF00||VIPA 221-1BF00

SM 221 SM 221 SM 221 SM 221
DI 8xDC24V DI 8xDC24V DI 8xDC24V n DI 8xDC24V
Q A e T8 Tl E Re 5 el
v wlEolCa |l |2lE ol ] |2/[HofCe | |2f[Hol(& | |2
M ! R 3|1 g 3|1 @ 3|1 @ 3
M 2|( @ | A () 4||H-2|( @ 42| @ 4
R 13| @ 53| @ s5(]-3|( @ s((-3|( @ 5
M e 6| 14|\ @ 6| |4|( @ 64|\ & 6
5 (a2 ol ez | |E sl el [7H-slCe ] |7|| =5/ Ae |l 7|5l e | |7
o| (=2 s NG 6l @ || |s||-6|0 @ || |s||H-6|A @ || |s|[06|(@ | |8
.7 .7 .7 .7
L B EFF @\:ON H & 9 @ ‘ 9|l @ 9l @ 9
i oo D ICe D [Coll oD [Coll o0 (el o
e — e 2 2 2
VIPA 288-2BL10 VIPA 221-1BF00||VIPA 221-1BF00||VIPA 221-1BF00||VIPA 221-1BF00

Assembly regarding  « Use bus connectors as long as possible.

g(];gﬂgert]iton e Sort the modules with a high current consumption right beside the
P header module. At ftp.vipa.de/manuals/system200v a list of current
consumption of every System 200V module can be found.
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Assembly horizontal
respectively vertical

You may install the System 200V as well horizontal as vertical. Please
regard the allowed environment temperatures:

» horizontal structure: from 0O to 60°
« vertical structure: from 0 to 40°

The horizontal structure always starts at the left side with a header module
(CPU, bus coupler, PC), then you plug-in the peripheral modules beside to
the right. You may plug-in maximum 32 peripheral modules.

e Header module

1/O Periphery _>

CPU 21 SM 221 SM 221 SM 221 SM 221
DI 8xDC24V H DI 8xDC24V H DI 8xDC24V H DI 8xDC24V
O Me [0 Re A & 1[I & 1
ol @ o110l @ 2ol @ 2llIl].0|( @ 2
(\V |G 2] |slH )G 5|11 |s
PW L2l @ 48 2| @ 4 2| @ 4[| .2|( @ 4
SF 3| @ s/ 3| @ (7 5)|(].3|(( @ 5
FC 4l @ 6|4\ @ 6ll|]-4|( @ 6fl-4|( @ 6
mC L1.5|( @ 7115/ & 70115 @ 7|]-5|( @ 7
C16|( @ 86| & 8|/ 6| @ 8||-6|( @ 8
7| @ 9|71\ @ ollIl]-7|( @ 9|lll]-7|( @ 9
?fv’fEID 1= [ 10| L] @ 10][|L! [ 10| @ 10
AT o 3 3
VIPA 216-2BA01 ||VIPA 221-1BF00||VIPA 221-1BF00||VIPA 221-1BF00||VIPA 221-1BF00

The vertical structure is turned for 90° against the clock.

-~ N O <+ 0O~ oo 2

D ||| | || || ||
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Assembly

Please follow these rules during the assembly!
» Turn off the power supply before you insert or remove any modules!

« Make sure that a clearance of at least 60mm exists above and 80mm
below the middle of the bus rail.

80 mm

60 mm

AMTNHHny

» Every row must be completed from left to right and it has to start with a
header module (PC, CPU, and bus coupler).

[11 Header module,
like PC, CPU, bus
coupler, if double
width

[2] Header module
(single width)

[3] Peripheral module

[4] Guide rails

2|
0o0oogooog

* Modules are to install adjacent to each other. Gaps are not permitted
between the modules since this would interrupt the backplane bus.

* A module is only installed properly and connected electrically when it
has clicked into place with an audible click.

* Plug-in locations after the last module may remain unoccupied.

Note!

A maximum of 32 modules can be connected at the back plane bus. Take
attention that here the maximum sum current of 3.5A is not exceeded.
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Assembly The following sequence represents the assembly procedure as viewed
procedure from the side.
z » Install the profile rail. Make sure that a clearance of at least 60mm exists

above and 80mm below the middle of the bus rail.

- ﬂ -
2> U
» Press the bus connector into the rail until it clips securely into place and
the bus-connectors protrude from the profile rail. This provides the basis
Z for the installation of your modules.

» Start at the outer left location with the installation of your header module
7 like CPU, PC or bus coupler and install the peripheral modules to the
l right of this.

[11 Header module
like PC, CPU, bus
coupler

[2] Header module
when this is a
double width or a
peripheral module

[3] Peripheral module

[4] Guide rails

|
dgdoogdooaa

z * Insert the module that you are installing into the profile rail at an angle of
% 45 degrees from the top and rotate the module into place until it clicks
7 into the profile rail with an audible click. The proper connection to the

backplane bus can only be guaranteed when the module has properly
clicked into place.

Attention!
| % Power must be turned off before modules are

installed or removed!
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Removal The following sequence shows the steps required for the removal of
procedure modules in a side view.

» The enclosure of the module has a spring-loaded clip at the bottom by
which the module can be removed from the rail.

e |nsert a screwdriver into the slot as shown.

-
* The clip is unlocked by pressing the screwdriver in an upward direction.
1
! Z,
7z » Withdraw the module with a slight rotation to the top.

Attention!

Power must be turned off before modules are
installed or removed!

T Please remember that the backplane bus is
interrupted at the point where the module was
[[ removed!
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Wiring

Outline

Most peripheral modules are equipped with a 10pole or an 18pole
connector. This connector provides the electrical interface for the signaling
and supply lines of the modules.

The modules carry spring-clip connectors for the interconnections and
wiring.

The spring-clip connector technology simplifies the wiring requirements for
signaling and power cables.

In contrast to screw terminal connections, spring-clip wiring is vibration
proof. The assignment of the terminals is contained in the description of the
respective modules.

You may connect conductors with a diameter from 0.08mm? up to 2.5mm?
(max. 1.5mm? for 18pole connectors).

The following figure shows a module with a 10pole connector.

Pin no.
Round aperture
for wires
Rectangular opening

for screwdriver

SM 221
Dl BxDCo4y

Pin no.

Note!
The spring-clip is destroyed if you insert the screwdriver into the opening
for the hook-up wire!

Make sure that you only insert the screwdriver into the square hole of the
connector!

2-8
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Wiring procedure

| ; * Install the connector on the module until it locks with an audible click.
For this purpose you press the two clips together as shown.

The connector is now in a permanent position and can easily be wired.

9
¢
©
0
0
0
0
0
0

—

The following section shows the wiring procedure from above.

* Insert a screwdriver at an angel into the square opening as shown.

* Press and hold the screwdriver in the opposite direction to open the
contact spring.

» Insert the stripped end of the hook-up wire into the round opening. You
can use wires with a diameter of 0.08mm? to 2.5mm? (1.5mm? for
18pole connectors).

* When you remove the screwdriver, the wire is clipped securely.

Wire the power supply connections first
followed by the signal cables (inputs and outputs).
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Assembly dimensions

Overview

Dimensions
Basic enclosure

Installation
dimensions

Installed and
wired dimensions

In- / Output
modules

Here follow all the important dimensions of the System 200V.

1tier width (HXWxD) in mm: 76 x 25.4 x 74
2tier width (HXWxD) in mm: 76 x 50.8 x 74

80 mm

60 mm

85 mm

74mm —

NN

AN\

76 mm

88 mm

ca. 110 mm

N \\\\\\\\\\\%

2-10
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Function modules 89 mm

8smm 00

11 mm |

I

NN

76 mm

A\ \\\\\\\\\\\k

CPUs here with ———— 9imm
EasyConn from 85 mm
VIPA

11 mm |

NN

HI_III_
—
YINR

125 mm
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Installation guidelines

General

What is EMC?

Possible sources
for disturbances

The installation guidelines contain information on the proper assembly of
System 200V. Here we describe possible ways of interference that may
disturb the controlling system and how you have to approach shielding and
screening issues to ensure the electromagnetic compatibility (EMC).

The term "electromagnetic compatibility" (EMC) refers to the ability of an
electrical device to operate properly in an electromagnetic environment
without interference from the environment or without the device causing
illegal interference to the environment.

All System 200V components were developed for applications in harsh
industrial environments and they comply with EMC requirements to a large
degree. In spite of this you should implement an EMC strategy before
installing any components which should include any possible source of
interference.

Electromagnetic interference can enter your system in many different ways:
* Fields
* |/O signal lines
* Bus system
» Power supply
* Protective conductor

Interference is coupled into your system in different ways, depending in the
propagation medium (conducted or not) and the distance to the source of
the interference.

We differentiate between:

» galvanic coupling

» capacitive coupling

* inductive coupling

» radiated power coupling

2-12
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The most In many cases, adherence to a set of very elementary rules is sufficient to
important rules for ensure EMC. For this reason we wish to advise you to heed the following
ensuring EMC rules when you are installing your controllers.

* During the installation of your components you have to ensure that any
inactive metal components are grounded via a proper large-surface
earth.

- Install a central connection between the chassis ground and the
earthing/protection system.
- Interconnect any inactive metal components via low-impedance
conductors with a large cross-sectional area.
- Avoid aluminum components. Aluminum oxidizes easily and is
therefore not suitable for grounding purposes.
» Ensure that wiring is routed properly during installation.
- Divide the cabling into different types of cable. (Heavy current,
power supply, signal and data lines).
- Install heavy current lines and signal or data lines in separate
channeling or cabling trusses.
- Install signaling and data lines as close as possible to any metallic
ground surfaces (e.g. frames, metal rails, sheet metal).
» Ensure that the screening of lines is grounded properly.
- Data lines must be screened.
- Analog lines must be screened. Where low-amplitude signals are

transferred, it may be advisable to connect the screen on one side
of the cable only.

- Attach the screening of cables to the ground rail by means of large
surface connectors located as close as possible to the point of
entry. Clamp cables mechanically by means of cable clamps.

- Ensure that the ground rail has a low-impedance connection to the
cabinet/cubicle.
- Use only metallic or metallized covers for the plugs of screened
data lines.
* In critical cases you should implement special EMC measures.
- Connect snubber networks to all inductive loads that are con-
trolled by System 200V modules.
- Use incandescent lamps for illumination purposes inside cabinets
or cubicles, do not use fluorescent lamps.
» Create a single reference potential and ensure that all electrical equip-
ment is grounded wherever possible.
- Ensure that earthing measures are implemented effectively. The con-
trollers are earthed to provide protection and for functional reasons.

- Provide a star-shaped connection between the plant, cabinets/cubi-
cles of the System 200V and the earthing/protection system. In this
way you avoid ground loops.

- Where potential differences exist you must install sufficiently large
equipotential bonding conductors between the different parts of the
plant.
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Screening of
cables

The screening of cables reduces the influence of electrical, magnetic or
electromagnetic fields; we talk of attenuation.

The earthing rail that is connected conductively to the cabinet diverts
interfering currents from screen conductors to ground. It is essential that
the connection to the protective conductor is of low-impedance as the
interfering currents could otherwise become a source of trouble in them-
selves.

The following should be noted when cables are screened:
» Use cables with braided screens wherever possible.
» The coverage of the screen should exceed 80%.

» Screens should always be grounded at both ends of cables. High
frequency interference can only be suppressed by grounding cables on
both ends.

Grounding at one end may become necessary under exceptional cir-
cumstances. However, this only provides attenuation to low frequency
interference. One-sided earthing may be of advantage where:

- itis not possible to install equipotential bonding conductors.

- analog signals (in the mV or pA range) are transferred.

- foil-type shields (static shields) are used.

» Always use metallic or metallized covers for the plugs on data lines for
serial links. Connect the screen of the data line to the cover. Do not
connect the screen to PIN 1 of the plug!

* |In a stationary environment it is recommended that the insulation is
stripped from the screened cable interruption-free and to attach the
screen to the screening/protective ground rail.

» Connect screening braids by means of metallic cable clamps. These
clamps need a good electrical and large surface contact with the screen.

» Attach the screen of a cable to the grounding rail directly where the
cable enters the cabinet/cubicle. Continue the screen right up to the
System 200V module but do not connect the screen to ground at this
point!

Please heed the following when you assemble the system!

Where potential differences exist between earthing connections it is pos-
sible that an equalizing current could be established where the screen of a
cable is connected at both ends.

Remedy: install equipotential bonding conductors

2-14
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Chapter 3 Profibus DP

Overview This chapter contains a description of Profibus applications of the Sys-
tem 200V. A short introduction and presentation of the system is followed
by the project design and configuration of the Profibus master and slave
modules that are available from VIPA. The chapter concludes with a
number of communication examples and the technical data.

The following text describes:
» System overview of the Profibus modules from VIPA
» The principles of Profibus DP with DP-V0 / DP-V1

» Structure and project engineering of the Profibus masters IM 208DP and
Profibus slaves IM 253DP

» Sample projects and technical data

Content Topic Page
Chapter 3 ProfibuUs DP .....oooviiiiiie e 3-1
SYSIEM OVEIVIEW ....eeiiiiiieeece e 3-2
BaASICS ittt 3-5
IM 208DP - Master - StruCtUre.............evveeiiiiiiiiiiiiiiieeeeeeeeeeee e 3-13
IM 208DP - Master - Deployment at CPU 21X ......ccoooiiiiieiiiiiiiiiee. 3-17
IM 208DP - Master - Project engineering ............ccccoevevvviiciiiieeeeeeee, 3-18
IM 208DP - Master - Slave operating mode.............ccccuvveeeeeiiiiiiinnnnn. 3-28
IM 208DP - Master - Overall reset.............uueiieiiiiiiiiiiiiiiiiiiieeeeiaaeeeee, 3-32
IM 208DP - Master - Firmware update ... 3-33
IM 253-1DPx0 - DP-VO slave - Structure............ccccccevvviiiiieeeeieeennnen, 3-35
IM 253-2DP20 - DP-VO0 slave with DO 24xDC 24V - Structure............ 3-38
IM 253-2DP50 - DP-VO0 slave (redundant) - Structure ....................... 3-42
IM 253-xDPx0 - DP-VO slave - Block diagram ...........cccccccviiiiinnnnnnnnn. 3-45
IM 253-xDPx0 - DP-VO0 Slave - Project engineering .........cc.ccceeeeeeee. 3-46
IM 253-xDPx0 - DP-VO0 slave - Parameters ...........cccoeviiiiiicciiieneeee. 3-48
IM 253-xDPx0 - DP-VO slave - Diagnostic functions.......................... 3-49
IM 253-xDPx1 - DP-V1 slave - Structure ..........ccccccvvvvvviiiieieeeeeeeeeee, 3-56
IM 253-xDPx1 - DP-V1 slave - Block diagram ............cccccccceeeeeeeeeennn. 3-60
IM 253-xDPx1 - DP-V1 slave - Project engineering ..........ccccccvvveeeenn. 3-61
IM 253-xDPx1 - DP-V1 slave - Parameters ..........cccccccviiiiiiiiinnnnnnnn. 3-63
IM 253-xDPx1 - DP-V1 slave - Diagnostic functions................cccuueeee.. 3-68
IM 253-xDPx1 - DP-V1 slave - Firmware update............cccceeeeeeeieeeenn. 3-76
IM 253-xDPx1 - DP-V1 slave - [&M data ...........coevveveviiiiiiiiieeeieee, 3-77
Installation guIidelines ...........coooiiiiiiiii e 3-79
COMMISSIONING ...cieiiiiiiii et e e e e e e e e 3-89
Using the diagnostic LEDS ..........ccooiiiiiiiiiiiiiiei e 3-90
Sample projects for Profibus communication ..............ccccccoiinnnnnnnnnns 3-91
Technical data...........oooooiii 3-99
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System overview

System 200V Most System 200V Profibus modules from VIPA are available with RS485
Profibus DP as well as a FO connector. The following groups of Profibus modules are
modules available at present:

e Profibus DP master
* Profibus DP slave with DP-V0 / DP-V1
* Profibus DP slave combination modules

* CPU 21xDP - CPU 21x for S7 from Siemens with integrated Profibus DP

slave (refer to manual HB97_CPU)

» CPU 24xDP - CPU 24x for S5 from Siemens with integrated Profibus DP

slave (refer to manual HB99)

Profibus DP * Profibus DP master, class 1
master + Project design using WinNCS from VIPA or Siemens SIMATIC Manager
» Project-related data is saved in the internal Flash-ROM or stored on a
MMC.
IM IM208DPO_ | 4
; :R —I RN g
5 EEH 5
§ A
N e[ ||
N Over ] || 7
¢ 4
7 4
x|2 y X|2 7
\:;I;’A 208-1DPO1 \3/I£’A 208-1DP11
Order data Type Order number | Description Page
DP master IM 208DP | VIPA 208-1DPO01 | Profibus DP master with RS485 | 3-13

IM 208DPO | VIPA 208-1DP11

Profibus DP master with FO
connector
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Profibus » Version with RS485 interface or fiber optic connectors
DP slaves « Version with DP-V1 interface
* Online diagnostic protocol
IM 253DP | 4 IM 253DP | 4 IM 253DP | 4
9| Il J 64 Jd|
== ) H == ) 2 )
@@ ? H @@ % ow% AR || 4
[E=jgEs) = B H 9]
ADR. L ADR. ER 1
PW @ /% ;PW @ ? RD 1 é ?
ER 9 [ [ER 9 DE 3
RD (o9 5 ;; [ |RD ?D i ~o ;,
e E)] HHN
@ X1 ﬁlﬁ @ X1 glﬁ @ X1 ﬁlﬁ
pc +||[] [J 1| pc +|[] [0 1|2 pc +||[_ ][] 1|
2. oo 27 oo 27 *-l=Zo az
\E}ISA 253-1DPOO0| \;HA’A 253-1DP01 \ﬂlz’A 253-1DP31
Order data Type Order number | Description Page
IM 253DP | VIPA 253-1DPQO0 | Profibus DP-VO slave 3-35
IM 253DP | VIPA 253-1DPO01 | Profibus DP-VO/V1 slave 3-56
IM 253DP | VIPA 253-1DP31 | Profibus DP-VO/V1 slave - ECO | 3-56
Profibus-
DP slaves
with FO connector
IM 253 DPO [ 4 IM 253 DPO
A (5o J Adr.
PW @@ % ]
[E=ES] N
ER IN ;
RD ®: é ERD ®: i;:
DE ouT Z ;DE ouT %‘
G : | 7
f4 m 4
DC24V W . DC24V ﬂ’
HColh 6 ool 5
we UL O 5 I D2
\;IE’A 253-1DP10| \3/I|43A 253-1DP11
Order data Type Order number |Description Page
IM 253DPO | VIPA 253-1DP10 | Profibus DP-VO0 slave 3-35
with FO connector
IM 253DPO | VIPA 253-1DP11 | Profibus DP-VO0/V1 slave 3-56
with FO connector
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Profibus DP slave
(combi modules)

f IM 253 DP |DO 24xDC24V | 4
J
ER PW
RD ER |0 o
BA 2 o f
soll |
== ool || 4
ADR. @@ o ° 7
e ° olll i ﬁ
+3%1VD 1 ° 5 g‘
v (o I I
VIPA 253-2DP20
Order data Type Order number Description Page
IM 253DP VIPA 253-2DP20 | Profibus DP-VO slave 3-38
DO 24xDC 24V with 24 DO
Profibus DPR
slave
(redundant)
IM 253 DPR 7
== 3
[o[o]} ||
Ea]i=s] %
5%
¢
g
zd
7
VIPA 253-2DP50
Order data Type Order number Description Page

IM 253DPR VIPA 253-2DP50 | Profibus DP-VO slave 3-42
2 channel redundant
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Basics

General

Profibus
DP-VO

Profibus
DP-V1

Profibus is an international standard applicable to an open fieldbus for
building, manufacturing and process automation. Profibus defines the
technical and functional characteristics of a serial fieldbus system that can
be used to create a low (sensor-/actuator level) or medium (process level)
performance network of programmable logic controllers.

Together with other fieldbus systems, Profibus has been standardized in
IEC 61158 since 1999. |EC 61158 bears the title "Digital data com-
munication for measurement and control - Fieldbus for use in industrial
control systems".

Profibus comprises an assortment of compatible versions. The following
details refer to Profibus DP.

Profibus DP-VO (Decentralized Peripherals) provides the basic functionality
of DP, including cycle data exchange as well as station diagnostic, module
diagnostic and channel-specific diagnostic.

Profibus DP is a special protocol intended mainly for automation tasks in a
manufacturing environment. DP is very fast, offers Plug'n'Play facilities and
provides a cost-effective alternative to parallel cabling between PLC and
remote 1/0. Profibus DP was designed for high-speed cyclical data commu-
nication between bus master and slave systems.

The original version, designed DP-VO, has been expanded to include
version DP-V1, offering acyclic data exchange between master and slave.

DP-V1 contains enhancements geared towards process automation, in
particular acyclic data communication for parameter assignment, operation,
visualization and alarm handling of intelligent field devices, parallel to cycle
user data communication. This permits online access to station using
engineering tools. In addition, DP-V1 defines alarms. Examples for
different types of alarms are status alarm, update alarm and a manu-
facturer-specific alarm.

Please note in operating the DP V1 functionality that your DP master
supports DP-V1 as well. For this you find details in the documentation to
your DP master.
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Master and slaves

Master class 1
MSAC_C1

Master class 2
MSAC C2

Profibus distinguishes between active stations (master) and passive
stations (slave).

Master devices

Master devices control the data traffic at the bus. It is also possible to
operate with multiple masters on a Profibus. This is referred to as multi-
master operation. The protocol on the bus establishes a logical token ring
between intelligent devices connected to the bus. Only the master that has
the token, can communicate with its slaves.

A master (IM 208DP or IM 208DPO) is able to issue unsolicited messages
if it is in possession of the access key (token). The Profibus protocol also
refers to masters as active participants.

Slave devices

A Profibus slave acquires data from peripheral equipment, sensors,
actuators and transducers. The VIPA Profibus couplers (IM 253DP, IM
253DPO and the CPU 24xDP, CPU 21xDP) are modular slave devices that
transfer data between the System 200V periphery and the high-level
master.

In accordance with the Profibus standards these devices have no
bus-access rights. They are only allowed to acknowledge messages or
return messages to a master when this has issued a request. Slaves are
also referred to as passive participants.

The master of the class 1 is a central control that exchanges cyclically
information with the decentral stations (slaves) in a defined message cycle.
Typical MSAC_C1 devices are controls (PLC) or PCs. MSAC_C1 devices
gain active bus access which allows them to read the measuring values
(inputs) of the field devices and to write the set points (outputs) of the
actuators at a fixed time.

MSAC_C2 are employed for service and diagnostic. Here connected
devices may be configured, measuring values and parameters are
evaluated and device states can be requested. MSAC_C2 devices don’t
need to be connected to the bus system permanently. These also have
active bus access.

Typical MSAC_C2 devices are engineering, project engineering or operator
devices.

3-6
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Communication

Master with
master

Master-slave
procedure

Data consistency

The bus transfer protocol provides two alternatives for the access to the
bus:

Master communication is also referred to as token-passing procedure. The
token-passing procedure guarantees the accessibility of the bus. The
permission to access the bus is transferred between individual devices in
the form of a "token". The token is a special message that is transferred via
the bus.

When a master is in possession of the token it has the permission to
access the bus and it can communicate with any active or passive device.
The token retention time is defined when the system is configured. Once
the token retention time has expired, the token is passed to the following
master which now has permission to access the bus and may therefore
communicate with any other device.

Data communication between a master and the slaves assigned to it, is
conducted automatically in a predefined and repetitive cycle by the master.
You assign a slave to a specific master when you define the project. You
can also define which DP slaves are included and which are excluded from
the cyclic exchange of data.

Data communication between master and slave can be divided into a
parameterization, a configuration and a data transfer phase. Before a DP
slave is included in the data transfer phase the master checks whether the
defined configuration corresponds with the actual configuration. This check
is performed during the definition and configuration phase. The verification
includes the device type, format and length information as well as the
number of inputs and outputs. In this way a reliable protection from
configuration errors is achieved.

The master handles the transfer of application related data independently
and automatically. You can, however, also send new configuration settings
to a bus coupler.

When the status of the master is DE "Data Exchange" it transmits a new
series of output data to the slave and the reply from the slave contains the
latest input data.

Consistent data is the term used for data that belongs together by virtue of
its contents. This is the high and the low byte of an analog value (word
consistency) as well as the control and status byte along with the
respective parameter word for access to the registers.

The data consistency as applicable to the interaction between the periphery
and the controller is only guaranteed for 1Byte. This means that input and
output of the bits of a byte occurs together. This byte consistency suffices
when digital signals are being processed.

Where the data length exceeds a byte, for example in analog values, the
data consistency must be extended. VIPA Profibus DP master guarantees
(from Firmware version V3.00) that the consistency will cater for the
required length.
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Restrictions

Diagnostic

Function
cyclic data
communication
(DP-V0)

» Max. 125 DP slaves at one DP master - max. 32 slaves/segment
* Max. 16 DPO slaves at one DPO master at 1.5MBaud

* You can only install or remove peripheral modules when you have
turned the power off!

« The max. distance for RS485 cables between two stations is 1200m
(depending on the baud rate).

» The max. distance for FO cables between two stations is 300m (at HCS-
FO) and 50m (at POF-FO).

* The maximum baud rate is 12MBaud.
» The Profibus address of operational modules must never be changed.

Profibus DP provides an extensive set of diagnostic functions for fast error
localization. Diagnostic messages are transferred via the bus and collected
by the master.

As a further function, the device-specific diagnostic of the DP-V1 have
been enhanced and divided into the categories alarms and status
messages.

DP-VO provides the basic functionality of DP, including cycle data
exchange as well as station diagnostic, module diagnostic and channel-
specific diagnostic.

Data is transferred cyclically between the DP master and the DP slave by
means of transmit and receive buffers.

DP-Master

Input @ [U] Output

(Prolbus-DP e e} .,

DP-Slave with I/0-Modules

Communication V-Bus 1/0 Modules
Processor

E@%

——( DPoycle Yy

Pll: process image of the inputs
PIQ: process image of the outputs
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V-bus cycle

DP cycle

V-bus cycle
DP cycle

A V-bus cycle (V-Bus = VIPA backplane bus) saves all the input data from
the modules in the PIl and all the output data from the PIQ in the output
modules. When the data has been saved the PIl is transferred into the
"buffer send” and the contents of the "buffer receive” is transferred into
PlQ.

During a Profibus cycle the master addresses all its slaves according to the
sequence defined in the data exchange. The data exchange reads and
writes data from/into the memory areas assigned to the Profibus.

The contents of the Profibus input area is entered into the "buffer receive”
and the data in the "buffer send” is transferred into the Profibus output
area.

The exchange of data between DP master and DP slave is completed
cyclically and it is independent from the V-bus cycle.

To ensure that the data transfer is synchronized the V-bus cycle time
should always be less than or equal to the DP cycle time.

The parameter min_slave_interval = 3ms is located in the GSD-file
(VIPA_0550.gsd).
In an average system it is guaranteed that the Profibus data on the V-bus

is updated after a max. time of 3ms. You can therefore exchange data with
the slave at intervals of 3ms.

Note!
Starting with release version 6, the RUN-LED of a DP-VO slave
extinguishes as soon as the V-Bus cycle lasts longer than the DP cycle.

This function is de-activated at the employment of a DP-V1 slave as
DP-VO0.
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Function
Acyclic data
communication
(DP-V1)

The key feature of version DP-V1 is the extended function for acyclic data
communication. This forms the requirement for parameterization and
calibration of the field devices over the bus during runtime and for the
introduction of confirmed alarm messages.

Transmission of acyclic data is executed parallel to cycle data
communication, but with lower priority.

Token
DPM 1 - > DPM 2
Master Class 1 < Master Class 2
ﬁ
/
/
/
/ .
7 ~_
/
/
/
/
v >
DP-Slave 1 DP-Slave 2 DP-Slave 3

Cycle: ‘ Slave 1 ‘ ‘ Slave 2 ‘ ‘ Slave 3 ‘ —

\ ‘ |
Cyclic Access Acyclic Access
of DPM 1 of DPM 2

The DPM 1 (Master Class 1) has the token and is able to send messages
to or retrieve them from slave 1, then slave 2, etc. in a fixed sequence until
it reaches the last slave of the current list (MSO channel); it then passes on
the token to the DPM 2 (Master Class 2). This master can then use the
remaining available time ("gap") of the programmed cycle to set up an
acyclic connection to any slave (e.g. slave 3) to exchange records (MS2
channel); at the end of the current cycle time it returns the token to the
DPM1.

The acyclic exchange of records can last for several scan cycles on their
"gaps"; at the end, the DPM 2 uses the gap to clear the connection.
Similarly as well as the DPM 2, the DPM 1 can also execute acyclic data
exchange with slaves (MS1 channel).

3-10
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Services Additional available services are shown in following table.
Acyclic data More detailed information to the services and the DP-V0/1 communication -
communication principles is to find in the Profibus norm IEC 61158.

DPM 1 (MSAC-C1) | Services for Acyclic data communication between the
DPM 1 and Slaves

Read The master reads a data block from the slave.
Write The master writes a data block to the slave.
Alarm An alarm is transmitted from the slave to the

master, which explicitly acknowledges receipt.
The slave can only send a new alarm mes-
sage after it has received this acknowledge-
ment; this prevents any alarms being over-
written.

Alarm_Acknowledge | The master acknowledges receipt of an alarm
to the slave.

Status A status message is transmitted from the
slave to the master. There is no acknowledg-
ment.

Data transmission is connection-oriented over a MS1 connection.
This is set up by the DPM 1 and is closely linked to the connection for
cyclic data communication. It can be used by the master that has
parameterized and configured the respective slave.

DPM 2 (MSAC-C2) Services for Acyclic data communication between the
DPM 2 and Slaves
Initiate Abort Setup and termination of a connection for

acyclic data communication between the
DPM 2 and the Slave

Read The master reads a data block from the slave.
Write The master writes a data block to the slave.
Data_Transport The master can write application-specific data

(specified in profiles) acyclically to the slave
and if required, read data from the slave in the
same cycle.

Data transmission is connection-oriented over a MS2 connection.
This is set up before the start of the acyclic data communication by
the DPM 2 using the Initiate service. The connection is then available
for Read, Write and Data_Transport services. The connection is
terminated correspondingly. A slave can maintain several active MS2
connections simultaneously. A limitation is given by the resources
available in the Slave.
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Data transfer
medium

Electrical system
based on RS485

Optical system
using fiber optic
data links

Addressing

Profibus employs screened twisted pair cable on the basis of the RS485
interfaces or a duplex fiber optic link (FO). The data transfer rate of both
systems is limited to a max. of 12MBaud.

For details please refer to the "Assembly and installation guidelines".

The RS485 interface uses differential voltages. For this reason this kind of
interface is less susceptible to interference than a plain voltage or current
based interface. The network may be configured as linear or as tree
structure. Your VIPA Profibus coupler carries a 9pin socket. This socket is
used to connect the Profibus coupler to the Profibus network as a slave.

Due to the bus structure of RS485, any station may be connected or
disconnected without interruptions and a system can be commissioned in
different stages. Extensions to the system do not affect stations that have
already been commissioned. Any failures of stations or new devices are
detected automatically.

The fiber optic system employs pulses of monochromatic light. The optical
waveguide is not susceptible to external electrical interference. Fiber optic
systems have a linear structure. Each device requires two lines, a transmit
and a receive line. It is not necessary to provide a terminator at the last
device.

Due to the linear structure of the FO data link, it is not possible to install or
remove stations without interruption to data communication.

Every device on the Profibus is identified by an address. This address must
be an unique number in the bus system between 1 and 126. The address
of the VIPA Profibus coupler is set by the addressing switch located on the
front of the module.

You assign the address to the VIPA Profibus master during the
configuration phase.

3-12
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IM 208DP - Master - Structure

Properties

Front view
IM 208DP

Front view IM
208DPO

Class 1 Profibus DP master
125 DP slaves (16 at DPO) connectable to one DP master

Inserts the data areas of the slaves located on the V-bus into the
addressing area of the CPU

Project engineering by means of VIPAs WinNCS or Siemens SIMATIC
Manager or ComProfibus

Diagnostic facilities

|
JE
N
S
O
Q'U

—3

= r.u\
|
w

<
(¢}

[11  Operating mode switch
RUN/STOP

[2] LED status indicators

[3] Slot for memory card

[4] RS485 interface

<

Q T
\ ©

<
(@]
0000
00000
-U|
SN

O

X|[2
3|4

VIPA 208-1DP01

IM 208 DPO
~—R [11  Operating mode switch
BB AT RUN/STOP
M [2] LED status indicators
— MMe [3] Slot for memory card
[4] FO interface
IF
DE :@
M @_— 4
ng
3[4
VIPA 208-1DP11
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Components

LEDs

RS485 interface
(at IM 208DP)

FOL interface
(at IM 208DPO)

The module carries a number of LEDs that are available for diagnostic
purposes on the bus and for displaying the local status. The following table
explains the different colors of the diagnostic LEDs.

Label | Color |Description
R green |If Ris the only LED that is on, then the master status is
RUN. The slaves are being accessed and the outputs
are 0 ("Clear" state).
If both R+DE are on the status of the Master is
"operate". It is communicating with the slaves.
Blinks 3 times: Transfer from MMC to Flash-ROM
without error.
E red |On at slave failure (ERROR).
Blinks 3 times: Transfer from MMC to Flash-ROM
without error.
IF red |Initialization error for bad parameterization
DE green | DE (Data exchange) indicates Profibus communication
activity. At the DP master with the order no. 208-1DP01
this LED is yellow.
MC | yellow |Blinks at reading the parameters from MMC. Is on at
wrong parameterization.

The VIPA Profibus master is connected to your Profibus network via the
9pin socket. The following figure shows the assignment of the individual

pins:

Pin

Assignment

© 00 NO OB WDN -

shield

n.c.

RxD/TxD-P (Line B)
RTS

M5V

PS5V

n.c.

RxD/TxD-N (Line A)
n.c.

The IM 208DPO is connected to Profibus by a FOL (fiber optic link)
interface. The layout of this interface is shown below:

:@ Connect to receive line (from slave)

© |(c>  Connect to send line (to slave)

3-14
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Power supply

Operating mode
selector

MMC as external
storage medium

The Profibus master receives power via the backplane bus.

The operating mode selector is used to select the operating modes STOP
(ST), RUN (RN) and MEMORY (MR).

The master will change to RUN mode if the operating mode selector is set
to RN and parameters are acceptable.

When the operating mode switch is set to ST, the master will change to
STOP mode. In this mode all communication is terminated, the outputs of
the allocated slaves will be set to 0 and the master issues an alarm to the
controlling system.

This chapter contains under "Operating modes” a detailed explanation of
the change between RUN and STOP mode.

In position MR you may activate:

» the data transfer from MMC into Flash-ROM
» a serial mode for deploying the VIPA Green Cable
e OQverall reset of the DP master

More details to theses possibilities can be found below.

The VIPA MMC (memory card) is employed as an external storage
medium. The MMC is available from VIPA with the order no.: VIPA 953-
OKXO00. You can get a external MMC reading device from VIPA (Order no:
VIPA 950-0ADO00) for your PC. Hereby you can read and write MMC by
using your PC.

You initiate the transfer of project data from the MMC into the master by
setting the operating mode selector into position MR. For details, please
refer to the section on "Transferring a project" below.
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Operating modes

Power ON

The DP master is powered on. The master will change automatically to
RUN mode when the operating mode lever is in position RUN and the
parameters are valid.

STOP

In STOP mode the outputs of the allocated slaves will be set to 0 if the
parameters are valid. Although no communication will take place, the
master will remain active on the bus using current bus parameters and
occupying the allocated bus address. To release the address the Profibus
plug must be removed from the DP master.

STOP - RUN

In the RN position the master will re-boot. Here an existing hardware
configuration is not deleted.

At a STOP - RUN transition the communication link to the slaves is
established. At this time only the R-LED is on. Once communication has
been established DP master changes to RUN mode. The DP master
interface shows this status by means of the LEDs R and DE.

With incorrect parameters the DP master remains in STOP state and
shows an error in parameterization by means of the IF-LED. The DP
master will then be active on the bus with the following default bus
parameters:

Default bus parameters: Address: 2, Communication rate: 1.5MBaud.

Note!

With DP master firmware versions older than V 5.0.0 with a STOP-RUN
transition of the DP master a just existing hardware configuration is deleted
and a probably in the flash ROM stored project is used.

To retransmit the hardware configuration a power cycle of the CPU is
necessary.

RUN

In RUN mode the R- and DE-LEDs are on. In this condition data transfer
can take place. If an error occurs, e.g. slave failure, the DP master will
indicate the event by means of the E-LED and it will issue an alarm to the
system on the next higher level.

RUN - STOP

The master is placed in STOP mode. It terminates communication and all
outputs are set to 0. An alarm is issued to the system on the next higher
level.
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IM 208DP - Master - Deployment at CPU 21x

Communication

Alarm processing

Preconditions

Via the IM 208 master modules you may connect up to 125 Profibus DP
slaves (up to 16 at DPO) to one System 200V CPU.

The master communicates with the slaves and transfers the data areas via
the backplane bus into the address area of the CPU. There may occur a
maximum of 1024Byte input and 1024Byte output data.

With firmware versions < V3.0.0 there are only 256Byte available for input
and output data.

With every boot procedure of the CPU, this fetches the 1/0 mapping data
from all masters.

The alarm processing is activated, i.e. a IM 208 error message may
initialize the following alarms, causing the CPU to call the according OBs:

e Process alarm: OB40
» Diagnostic alarm: 0oB82
» Slave failure: OB86

As soon as the BASP signal (i.e. "Befehlsausgabesperre” = command
output lock) comes from the CPU, the IM 208 sets the outputs of the
connected periphery to zero.

Note!

After a slave failure, the process image of the inputs is in the same state
than before the failure.

At deployment of the IM 208 Profibus DP master, please make sure that
this has a firmware version V3.0.0 or higher; otherwise it is not deployable
with a CPU 21x with firmware version V3.0.0 or higher.

The according firmware version is to find on the label at the backside of the
module.

Having questions to the firmware update, please call the VIPA support
(support@vipa.de).

More detailed descriptions to the inclusion into your CPU are to find in the
documentation of your CPU.
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IM 208DP - Master - Project engineering

General

Th

ere are the following possibilities for project engineering:

Project engineering of the 1. DP master in the System
(CPU 21xDPM, IM 208)

Project engineering in the hardware configurator from Siemens and
transfer via the system data into the CPU. At CPU start-up the DP
master is configured by the CPU.

Project engineering of further DP master in the system (only IM 208)

Project engineering in the hardware configurator from Siemens and
export as wid-file. The file is transferred by MMC respectively SIP-Tool
and Green Cable to the DP master. With a overall reset sequence the
project is transferred to the Flash ROM of the DP master.

Project engineering with WinNCS respectively ComProfibus

Project engineering with VIPA WinNCS respectively ComProfibus from
Siemens and export as 2bf-file. The file is transferred by MMC
respectively SIP-Tool and Green Cable to the DP master. With a overall
reset sequence the project is transferred to the Flash ROM of the DP

master.

Green Cable

CPU DP-Master

(= MPI Adapter --: only IM 208DP
> MPI —
DP-Master

Hardware Configurator ‘

)
Green Cable
[ | ®t-
Py ON
ower V_Bus RAM

to 1st

DP-Master
. ] System data N ™
s }— o] -

MMC
2bf file wid file

Required
firmware versions

(MMC

DP master and CPU should have a firmware version V3.0.0 or higher,
otherwise the DP master may not be deployed at the CPU 21x.

Th

e according firmware version is to find on the label at the backside of

each module.

Firmware version

DP master |CPU Properties

Vv3.0.0 V3.0.0 |1024Byte in- and output data

V3.04 V3.0.0 | Project engineering via wld-file

V3.0.6 V3.3.0 |Project engineering as HW configuration via MPI
V3.06 |- Overall reset of the DP master

3-18
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Project engi- In the hardware configurator from Siemens your PLC system is projected
neering of the 1. together with the DP master. This "hardware configuration" is to be

DP master in the

transferred via MPI into the CPU. At PowerON, the configuration data is

transferred to the DP master.

system

Create a new project System 300 and add a profile rail from the
hardware catalog.

Insert the CPU 315-2DP. This may be found with Profibus master in
the hardware catalog at:

Simatic300>CPU-300>CPU315-2DP (6ES7 315-2AF03-0AB0 V1.2)

Assign a Profibus address 2 or higher to your master.

Click at DP, select the operating mode "DP master" at Object
properties and confirm your entry with OK.

With a right-click on "DP", a context menu opens. Choose "Insert
master system". Create a new Profibus subnet via NEW.

The following picture shows the new master system

21w Config - [STMATIC 300{1) (Configuration) -- test] 181 x|

) Sation Edb freeit PLC Yew Options Window Help _181%|
Dlc|e® (%] 8| fele] bl B 28wl
j Find: i
Brolle:  [Standard -
e o PROFIBUS(1} DP mastes system [1) BB AT —
3 A FROFIBUS-PA
4 2§ SIMATIC300
5 #53 o7
6 -0 CP-300
7 =1E3 CPU-300
= (0 cRU Tz
FHII CPURZIFM
0 @3 crunx
1 ={1 CcPUM3
= {1 cPURE
%[ CPUT2DP
_ILI =] CPURI2FF
4 | ’ 701 cPUTS
(1 CPU 314 IFM
- | m e = (1] CPU F14C2 0P
%21 OPU 3402 PP
Skt MHodule | Orcder ruaber Fimmare | MPladtress | laddress | O .addess | Comment | =0 CPUFS
11 =10 CPUHIS2DP
2 ]E CPU 315.2 DP BES7 315-2AF03-0ABD 2 z [ 657 N5 28F000480
sl 2 o g e=s7mszeForeBn |
(B 6257 115 28F020480
= (1 BEST N524F030480
@ vio
(8 vi1
(]
EES7 315-24FE204B0
=) BEST 115-24FB3-0AB0
EES7 115246100480
1 =] CPU HIF20P
=11 cPU TG
(11 CPUME20P 3
Il
rnection [0
[master ce DP slave]: mukiier configuration |
Press F1 ko get Help. — fma

Note!

At DP master firmware older than V 5.0.0 the operating mode switch of the
DP master should be in RN position. Otherwise, a STOP-RUN switch
causes the master to reboot and the project is deleted.
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To be compatible to the Siemens SIMATIC Manager, the System
200V CPU has to be included explicitly.

For this, you add a System "VIPA_CPU21x" to the subnet. This
system is to find in the hardware catalog at:

PROFIBUS DP > Additional field devices > 10 >
VIPA_System_200V > VIPA_CPU21x.

Assign the Profibus address 1 to this slave.

Set the according CPU 21x from VIPA at slot 0 by choosing it in the

hardware catalog at VIPA_CPU21x.
Slot 0 is mandatory!

For including the modules connected to the VIPA-Bus, you drag and
drop the according System 200V modules from the hardware
catalog at VIPA_CPU21x to the slots following the CPU. Start with
slot 1. The same is to do for the DP master (place holder).

For projecting DP slaves connected to the DP master select the
VIPA_DP200V_2 system. Select the according Profibus system in
the hardware catalog and drag it to the DP master subnet.

Assign an address > 2 to the slave.

Set the according modules at slot 0 by choosing it in the hardware
catalog at VIPA_DP200V_2.

CPU 21x central vipa_21x.gsd vipa0550.gsd

DP-Slaves decentral ...

PROFIBUS[1]. DP-Mastersystem 1]

1
2 315-2DP (2AF03-0AB0)
it

2EL ot PB- ﬁ[W]I\PA_EI E[S]I\PA_D PB-
ry Ad .:1 CPU21x DF 200% Ad .:3 . 125
] |~

Adr.:2
Slot Module Slot Module
0 21X-XXXX 0
. central
1 . periphery
. central .
. periphery 31
. with DP-Master
32

Click on %l (save and translate).

How the project is transferred via MPI to the CPU is shown at the following
pages at "Transfer variants"
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Project If there are further more IM 208 DP master in one system, for each a
engineering of project is to be projected. This project may be transferred to the
further DP master  corresponding DP master either by MMC or by Green Cable. The Project is
in the system permanently stored in the Flash ROM of the DP master by means of an

overall reset sequence.

1. | Create a new project System 300 for the corresponding DP master
and add a profile rail from the hardware catalog.

2. |Insert the CPU 315-2DP. This may be found with Profibus master in
the hardware catalog at:

Simatic300>CPU-300>CPU315-2DP (6ES7 315-2AF03-0AB0 V1.2)
3. |Assign a Profibus address 2 or higher to your master.

4. |Click at DP, select the operating mode "DP master" at Object
properties and confirm your entry with OK.

5. | With a right-click on "DP", a context menu opens. Choose "Insert
master system". Create a new Profibus subnet via NEW.

6. | To configure DP salves, which are connected to the DP master,
select the VIPA_DP200V_2 system. Select the according Profibus
system in the hardware catalog and drag it to the DP master
subnet.
Assign an address > 2 to the slave.
Set the according modules at slot 0 by choosing it in the hardware
catalog at VIPA_DP200V_2.

CPU 21x central DP slaves decentral ...

== (0] LIR

1 PROFIBUS[1]: DP-Mastersystemn (1)
2 JE 315-2DP (2AF03-0AB0)

LA

g e ooy | PB-
oB. ﬂﬂﬂﬂ Addr.:3 ... 125
Adr.:2 vipa0550.gsd

Slot Module

central

: periphery
31

Click on %l (save and translate).
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Export dpm.wid

Export your project to a MMC by creating a wld-file. The MMC is then
plugged in the according DP master. The Project is permanently stored in
the Flash ROM of the DP master by means of an overall reset sequence.

After the transfer, you may release the MMC again. This allows you to
configure several masters at the same backplane bus with one MMC.

8. | Create with File > Memory Card File > New ... a new wld-file. This
need to have the file name dpm.wld to be recognized from the
Profibus master.

- This file is additionally shown to the configuration window.

9. | Go into your project into the directory modules and copy the
directory % System data" into the created dpm.wld-file.

ESIMATIE Manager - im208wld
File Edt Insert PLC ‘Yiew Options ‘Windowr Help

0 2 o (O e T O Y =

IE:irnZ[lswld -- d\Siemens' Step 7\ STpro', im208wld
-2 im208wid |15 System data =081

=l SIMATIC 30001)
c-[@ cruTszoP

= (=1] S7-Programmi1)
(] Quelien

L. 23 Bausteine COPY

to
dpm.wid

EDPM.wId == D:\Siemens' Step7 STtmp BE E

2 DPt.wic Esmem data

Fress F1 to get Help. v

If an already existing "System data" directory shall be overwritten,
you first have to delete that.

How the dpm.wld-file is transferred to the corresponding DP master is
shown at the following pages at "Transfer variants".
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Configuration The Profibus master may be easily configured by means of the VIPA
with WinNCS WiInNCS configuration tool. You may export your project as 2bf-file on a
MMC res. transfer it via SIP-Tool into the DP master (only at IM 208DP

respectively

ComProfibus possible).

The WInNCS configuration procedure is outlined below. For more detailed
information see the manual HB91 for WinNCS.

1. | Start WinNCS and create a new project file for the "Profibus” function by clicking on File >
create/open.

P FLIZ_II_F 1
If you have not yet done so, use to insert a Profibus function group into the
network window and click [Accept] in the parameter box.

3.
Use to insert a Profibus host/master into the network window and specify the
Profibus address of your master in the parameter window.

Insert a Profibus slave into the network window by means of . Enter the Profibus
address, the family "I/0" and the station type "VIPA_DP200V_2" into the parameter window
and click [Accept].

5.

Use _m to define the configuration of every peripheral module that is connected to the
corresponding slave via the backplane bus.

You can select automatic addressing for the periphery by clicking [Auto] and display
allocated addresses by means of [MAP].

Please take care that the automatic address allocation does not cause conflicts with
the local periphery!

For intelligent modules like the CP 240 the configurable parameters will be displayed.

6. | When you have configured all the slaves with the respective periphery, the bus parameters
for Profibus must be calculated.

Select the Profibus function group in the network window. In the parameter window click on
the "Bus parameter" tab. Select the required baud rate and click [calculate]. The bus
parameters will be calculated - [Accept] these values.

The bus parameters must be re-calculated with every change to the set of modules!

7. |Activate the master level in the network window and export your project into the file
dpm.2bf.

8. | Transfer the dpm.2bf-file into your IM208 master (see "transferring a project ") .

Note!

For the IM 208 DP master is configured like the IM 308-C from Siemens,
you may configure the VIPA module also as IM 308-C under
"ComProfibus" from Siemens and export it as 2bf-file.
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Transfer variants

Transfer via MPI
into the CPU

There are the following possibilities to transfer the wid- respectively 2bf-file
into the DP master:

» Transfer via MPI into the CPU (only for the 1* DP master at system)
e Transfer via MMC
» Transfer via Green Cable and SIP-Tool

Starting with firmware V 3.0.6 of the DP master and V 3.3.0 of the CPU,
your project may be transferred via MPI into the CPU with the following
approach.

At Power ON the DP master project is transferred to the 1°' DP master (IM
208DP or CPU 21xDPM) in the system by the CPU.

1. | Connect your PG res. your PC via MPI with your CPU.
For a serial point-to-point transfer from your PC, you may also use
the Green Cable from VIPA.

The Green Cable has the order no. VIPA 950-0KB00 and may only
be deployed at compatible modules from VIPA. Please regard the
instructions to the Green Cable further down!!

At deployment of the Green Cable from VIPA, the MPI interface has
to be configured (PC Adapter MPI, 38400Baud).

2. | Switch your DP master to RUN.

3. | Switch on the power supply of the CPU.

4. |Transfer your project into the CPU with PLC > Load to module in
the hardware configurator from Siemens.

At Power ON the CPU always transferres the Profibus project to the
1% DP master.

For additional saving of your project on a MMC, you plug a MMC in
the CPU slot and transfer the project via PLC > Copy RAM to ROM.
During write operation, the "MC"-LED at the CPU is blinking. Due to
the system, the successful write operation is announced too soon.
Please wait until the LED extinguishes.

Note!

At DP master firmware older than V 5.0.0 the operating mode lever of the
DP master should be in RN position. Otherwise, a STOP-RUN switch
causes the master to reboot and the project is deleted.
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Transfer via MMC 1. | Transfer the wid- respectively the 2bf-file to the MMC by means of a
MMC reading device.

2. |Plug-in the MMC memory module into your IM 208DP master
3. | Turn on the power supply for the System 200V.
4. | Hold the operating mode lever of the Profibus master in position MR

. P until the blinking MC-LED switches to permanent on.
5. |Release the operating mode lever and tip it once more to MR. -
IM 208 DP ‘ The data is transferred from the MMC into the internal Flash-ROM.
/ &N ' During data transfer all LEDs extinguish.

T At successful data transfer, the green R-LED blinks 3 times.
At error, the red E-LED blinks 3 times.

Tip
RN RN RN RN RN RN/ Y
ST 3Sec. st ST ST ST ST B
MR M MR MR MR MR\ L] 1
N
R R
E E

R
R R - lR- 3x R
D — s N s
p e E E - JlE-3x
ﬂ [ | N
¢ -
IF |IF IF IF IF IF
DE [ |DE DE DE DE DE
N e -
- Jive [Zmc mMC mMC MC MC
7 N
Transfer
OK Error

6. | Now you may release the MMC again.

7. | Switch the master from STOP to RUN. - The IM 208DP master
now starts with the new project in the internal Flash-ROM.

The RUN-LED (R) and DE are on.

Note!

The project inside the PLC for the 1% Master takes priority over the project
downloaded to Flash-ROM of the Master.

If the MMC contains a wld- and a 2bf-file, the wid-file has the priority.
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Transfer via Green
Cable and VIPA
SIP-Tool

The method shown below can only be used at the IM 208DP with RS485-
interface. The SIP-Tool is a transfer tool. It is supplied together with
WiInNCS from VIPA. It allows you to deploy the Green Cable from VIPA to
transfer your project as wld- respectively 2bf-file into the master serial via
the Profibus interface. The transferred project is stored in the internal
Flash-ROM of the DP master.

The Green Cable is a programming and download cable for VIPA CPUs
MP?l jack and VIPA fieldbus masters. The Green Cable from VIPA is
available under the order no. VIPA 950-0KBO0O.

The Green Cable allows you to:

 transfer projects serial
Avoiding high hardware needs (MPI transducer, etc.) you may realize a
serial point-to-point connection via the Green Cable and the MP?| jack.
This allows you to connect components to your VIPA-CPU that are able
to communicate serial via a MPI adapter like e.g. a visualization system.

» execute firmware updates of the CPUs and fieldbus masters
Via the Green Cable and an upload application you may update the
firmware of all recent VIPA CPUs with MP?| jack and certain fieldbus
masters (see Note).

Important notes for the deployment of the Green Cable

Nonobservance of the following notes may cause damages on system
components.

For damages caused by nonobservance of the following notes and at
improper deployment, VIPA does not take liability!

Note to the application area

The Green Cable may exclusively deployed directly at the concerning jacks
of the VIPA components (in between plugs are not permitted). E.g. a MPI
cable has to be disconnected if you want to connect a Green Cable.

At this time, the following components support Green Cable:

VIPA CPUs with MP?| jack and fieldbus masters from VIPA.

Note to the lengthening

The lengthening of the Green Cable with another Green Cable res. The
combination with further MPI cables is not permitted and causes damages
of the connected components!

The Green Cable may only be lengthened with a 1:1 cable (all 9 Pins are
connected 1:1).
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Continued tran

via Green Cable
and VIPA SIP-Tool

N =]
A

sfer

If you like to project the IM 208 Profibus DP master with the SIP-Tool, this
is only possible with DP master firmware V 4.0.0 and higher and with SIP-
Tool Version V 1.0.6 and higher.

Either a wid- ore a 2bf-file may be transferred to the DP master by the SIP-
Tool. As described before the system data exported by the Siemens
SIMATIC manager are stored in the wid-file.

The project may be exported as 2bf-file by VIPA WIinNCS respectively by
ComProfibus from Siemens.

System 200V

Sufilll

0
L]
IM 208 DP

System 200V DP-|
N
N

Znx

SIP

E System 200V
o]

Green Cable

Master

R@ == Power On #

SIP-Tool:

(o SO
IM 20.8 DP
| |
Green Cable
[Connect] =mmp [Download] *.2bf
System 200V
-

IM 208 DP

@ System 200V DP-Master:

RN
Power On = '%

Disconnect the Profibus plug from the DP master.

Connect the "Green Cable" to the serial interface of
your PC and to the Profibus interface of the IM
208DP master.

Place and hold the operating mode lever of your
master module in position MR and turn on the
power supply. Release the lever again. — Now your
Profibus master may receive data serial via the
Profibus interface.

Turn on your PC and start the SIP tool that is
supplied with WinNCS. Select the appropriate COM
port and establish a connection by means of
[Connect]. When the connection has been
established, the SIP tool will display OK in the
status line located at the top, otherwise an ERR
message will be displayed.

Click [Download], select your dpm.2bf- res.
dpm.wld-file and transfer this file into the DP master

Terminate the connection and the SIP tool when the
data has been transferred.

Disconnect the "Green Cable" from the master.

Turn off the power supply of your master.

Connect the master to the Profibus network and
turn the power supply on again.

Change the operating mode of the master to RUN
(RN). —» Your IM 208DP Profibus master is now
connected to the network with the updated
configuration. The configuration data is saved in the
internal Flash-ROM.

HBO7E - IM - Rev. 12/33
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IM 208DP - Master - Slave operating mode

Overview

Starting with CPU firmware 3.72 there is the possibility to use the IM
208DP as DP slave. The Siemens GSD file for the CPU S7-315-2DP is
needed for connection to a DP master system.

For hardware technical reasons this functionality is not available for the IM
208DPO master with FO.

For deployment of the IM 208DP as DP slave 3 hardware configurations
are needed, which were described in the following:
Slave system
CPU IM208DP
HO O H

® —>  Master system

1. Hardware configuration System 200V

Project engineering Siemens CPU 315-2DP with virtual Profibus slave
(address 1) for System 200V. The DP slave contains CPU 21x, I/O
periphery and IM 208DP (set parameter Transfer project to IM 208 to
"No"). Project is to be transferred to the CPU 21x.

2. Hardware configuration IM 208DP

Project engineering IM 208DP as Siemens CPU 315-2DP with Slave-
Operation of the DP part. Use Properties to set Profibus address and
I/O area and transfer the project to IM 208DP.

3. Hardware configuration superordinate master system

Project engineering of the superordinate master system. Connection of
the IM 208DP (slave) as Siemens CPU S7-315-2DP. Here the
installation of the Siemens GSD is necessary. Use Properties to set
Profibus address (identical to hardware configuration IM 208DP) and 1/O
areas as "modules". The project is to be transferred to the CPU of the
master system.
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Hardware
configuration
System 200V

Hardware
configuration
System 100V

» Start the Siemens SIMATIC manager.

* Install for CPU 21x project engineering the GSD VIPA_21x.GSD.

 Install for linking the DP master the GSD VIPA04D5.GSD.

* Create a new project System 300 and add a profile rail from the
hardware catalog.

» Insert the CPU 315-2DP. Hardware catalog:
Simatic300>CPU-300>CPU315-2DP (6ES7 315-2AF03-0AB0 V1.2)

» Create a new Profibus sub net and assign a Profibus address 2 or
higher to your master.

* Add a System "VIPA_CPU21x" to the subnet. This can be found in the
hardware catalog at PROFIBUS DP > Additional field devices > 10 >
VIPA_System_200V > VIPA_CPU21x.

» Assign the Profibus address 1 to this slave.

e Set the according CPU 21x from VIPA at slot 0 by choosing it in the
hardware catalog at VIPA_CPU21x. Slot 0 is mandatory!

* For including the modules connected to the VIPA-Bus, you drag and
drop the according System 200V modules from the hardware catalog at
VIPA_CPU21x to the slot following the CPU. Start with slot 1. The same
is to do for the DP master (substitute).

o Set at the IM 208DP properties the parameter Transmit project to IM

208 to "No". So the CPU can not overwrite the recent local stored DP
slave project in the IM 208DP.

» Transfer the project to the CPU.

The employment of the IM208 DP as DP slave in a System100V can
exclusively be made by the system expansion. Details for the assembly can
be found in HB100 at "expansion an terminal modules". Here the hardware
configuration takes place in the same way as with the System200V by
means of the following GSD files for the System100V:

* VIPA_11x.GSD for project engineering of CPU 11x
» Siemens GSD for linking at DP master

Here also set the parameter Transmit project to IM 208 to "No". Transfer
your project to the CPU 11x.

Continue with the hardware configuration of the IM 208DP and the
superordinate master system shown as follows.
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Hardware-
configuration
IM 208DP

Hardware-
configuration
superordinate
master system

» Create a new project System 300 and add a profile rail from the
hardware catalog.

* Insert the CPU 315-2DP. Hardware catalog:
Simatic300 > CPU-300 > CPU315-2DP (6ES7 315-2AF03-0AB0 V1.2)
» Open the Properties of the DP part.
» Choose at Operating mode "DP slave".
» Set at general a Profibus DP slave address.

» The data transfer areas are set at configuration. Please note only the
"MS" mode is supported.

» Transfer as shown at "Transfer variants" above the system data to your
IM 208DP - not to the CPU! - and set the IM 208DP to RUN.

Note!

The parameters "Input" respectively "Output" at configuration always take
place from CPU sight.

"Input" refers to the input part and "Output" to the output part of the CPU.

The Siemens GSD is necessary for project engineering at a superordinate
master system.

» Start your configuration program with a new project and configure the
superordinate Profibus master system.

* Add a DP slave of the station type "S7-315-2DP". This is to be found in
the hardware catalog at:

Profibus DP > Additional field devices > PLC > SIMATIC > S7-315-2DP

» Assign the Profibus address to the DP slave that you've parameterized
at the slave.

» For the Profibus communication, create the same 1/O range that you've
parameterized at the slave in form of "modules". Please regard that a
slave output area relates to a master input area and vice versa. Also the
IO areas must be constantly configured without gaps.

» Save your project and transfer it into the CPU of your master system.

Note!

If your DP master system is a System 200V module from VIPA, you may
parameterize the directly plugged-in modules by including a "DP200V"
slave system.

To enable the VIPA CPU to recognize the project as central system, you
have to assign the Profibus address 1 to your slave system!

Please take care at deployment of the IM 208 Profibus DP master that
this has a firmware version V 3.0 or higher; otherwise this may not be
used at a CPU 21x with a firmware version V 3.0 or higher. The
firmware versions are on a label at the backside of the modules.
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Summar Hardware configuration System 200V (VIPA_21x.GSD required
y _
S0OUR
Operating mode T
2 s1] CPU 315-2 DP.
DP master x3 [l op
General > Properties 4
Profibus address: 2...125 2
(which is still unused) 7 — .
8 e e General > Profibus
10 []{]{]ﬂﬂj @ Profibus address: 1

?

1 00 oy Properties IM 208DP
Transfer project |- and IM 208DP Transfer project
to CPU 21x : to IM 208: No

Hardware configuration IM 208DP (slave)

Operating mode

DP slave
Addresses
E(OUR . ) . )
1 - Diagnostics: Address for Diagnostics data
2 R CPU 315-2 DP > i
o o General > Properties

4 Profibus address: 2...125
5 Configuration > [NEW]

? Mode: MS
8

9

1

1

Lokal: Slave: Set I/O address area

|
=
o)

Transfer project
to IM 208DP

Hardware configuration superordinate master system (Siemens GSD required)

Profibus address:

General > Properties like hardware

Profibus address: 2...125

EJ(O)URl
1
Operating mode 2 hﬂ CPU 315-2 DP
DP master _> Z“” i op
Addresses 5
Diagnostics: g
Address for 8 General > Properties
Diagnostics data ?
1

NS

? configuration IM 208DP
0 Output (Byte)
L I
Transfer project g
to master :
system I

Attention!

The length specification of the I/O area of the DP slave must be identical to
the bytes configured at the project engineering of the DP master.
Otherwise no Profibus communication can take place and a slave loss is
replied by the master.
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IM 208DP - Master - Overall reset

General Starting with the firmware version V 3.0.6 of the DP masters, you have the
possibility to request an overall reset at the DP master.

An overall reset clears all data in the Flash-ROM.

Execute an overall

reset 1. | Turn on the power supply of the System 200V.

2. Push the operating mode lever of the master module in position
MR. Hold it for app. 9s.

- first, the MC-LED blinks 3 times. For 3s the blinking switches
into permanent on. Then, the IF-LED blinks 3 times and
switches to permanent on.

3. Release the lever and tip it within 3s once more in pos. MR.

- The content of the Flash-ROM is deleted. The operation has
been executed properly when the green R-LED blinks 3 times
and the IF-LED is permanent on.

RN 9 max. 3s
MR ‘ ‘
RN RN . RN
ST ST@ lTlp ST
MR MR MR
\\
R R R
E E

IF IF
DE DE

/

-Jmee 3x @Evc 3s

N

=
|
|
=
/TN
w
X
=
=
=
CIIT I I I
=

Clear

OK

As soon as you switch the master to RUN, this boots and starts with
its default parameters at the bus.

Default parameter: Address: 2, Transfer rate: 1.5MBaud

Project If there is a valid profibus project in the CPU, this is automatically
engineering via transfered via backplane bus into the RAM of the 1% master after Power
CPU after power- ON - independet from position of operating mode lever.

on to first master
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IM 208DP - Master - Firmware update

Overview

Seek
firmware version

Load firmware and
transfer it to MMC
as firmware.bin

Starting with CPU firmware version 3.3.3 a MMC inside your CPU can be
used to update the firmware of CPU an DP master. The latest 2 firmware
versions are to find in the service area at www.vipa.de and at the ftp server
at ftp.vipa.de.

For designation the master firmware has the following name convention:

dpmxx.bin xx specifies the slot number the DP master is plugged in (Slot: 00 ... 31)

Attention!

When installing a new firmware you have to be extremely careful. Under
certain circumstances you may destroy the DP master, for example if the
voltage supply is interrupted during transfer or if the firmware file is
defective.

In this case, please call the VIPA-Hotline!

A label on the rear of the module indicates the firmware version.

Go to www.vipa.de.
» Click on Service > Download > Firmware Updates.
Click on "Firmware for Profibus Master System 200V".

» Select the according IM 208 order no. and download the firmware to
your PC.

* Rename the file to "dpmxx.bin" (xx specifies the slot number the DP
master is plugged in, starting with 00) and transfer this file onto a MMC.

Note!
The server always stores the latest two firmware versions.
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Preconditions for
ftp access

Transfer firmware
from MMC into DP
master

For the display of ftp sites in your web browser you may have to execute
the following adjustments:

Internet Explorer

ftp access only with version 5.5 or higher

Options > Internet options, Register "Advanced" in the area "Browsing":
- activate: "Enable folder view for ftp sites"
- activate: "Use passive ftp ..."

Netscape

ftp- access only with version 6.0 or higher

No further adjustments are required

If you still have problems with the ftp access, please ask your system
operator.

» Get the RUN-STOP lever of your CPU in position STOP.
» Turn off the voltage supply.

e Plug the MMC with the firmware into the CPU. Please take care of the
correct plug-in direction of the MMC.

* Turn on the voltage supply.

» After a short boot-up time, the alternate blinking of the LEDs SF and FC
shows that the firmware file has been found on the MMC.

* You start the transfer of the firmware as soon as you tip the RUN/STOP
lever downwards to MRES within 10s. The CPU shows the transfer via a
LED blink line.

» During the update process, the LEDs SF, FC and MMC are alternately
blinking. This may last several minutes.

* The update is successful finished when all CPU-LEDs are on. If they are
blinking fast, an error occurred.

» After Power OFF - ON the Master starts with new firmware.

Note!
Details to the firmwareupdate can be found at ftp.vipa.de at support.
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IM 253-1DPx0 - DP-VO slave - Structure

Properties * Profibus (DP-V0)

» Profibus DP slave for max. 32 peripheral modules (max. 16 analog
modules)

* Max. 152Byte input data and 152Byte output data

* Internal diagnostic protocol

» Integrated DC 24V power supply for the peripheral modules (3.5A max.)
» Supports all Profibus data transfer rates

Front view IM 253DP [1] LED status indicators
253-1DP00 E= [2] Connector for DC 24V
ool — 3 power supply
EH H [3] Address selector

ADR- [4] RS485 interface
PW @

ER

RD

—_

DE

Q000
O000O0

<3X1

2 — =l
-0 2
)3(4‘»2

4
VIPA 253-1DP00

Front view IM 253 DPO [1] LED status indicators
i == [2] Address selector
253-1DP10 Clew @@ — 2 [3] FO interface
] Eales [4] Connector for DC 24V power
O supply
| |[ER IN
1 — (&=
:RD
] — 3
:DE ouT
] >
; DC24V
e+ L)) 4
- O ))2
i
VIPA 253-1DP10
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Components

LEDs

The Profibus slave modules carry a number of LEDs that are available for
diagnostic purposes on the bus and for displaying the local status. The
following table explains the different colors of the diagnostic LEDs.

Label

Color

Description

PW

ER

RD

DE

green

red

green

green

Indicates that the supply voltage is available on the backplane
bus. (Power).

Turned on and off again when a restart occurs and is permanently
on when an internal error has occurred.

Blinks when an initialization error has occurred.

Alternates with RD when the master configuration is bad
(configuration error).

Blinks in time with RD when the configuration is bad.

Is turned on when the status is "Data exchange" and the V-bus
cycle is faster than the Profibus cycle.

Is turned off when the status is "Data exchange" and the V-bus
cycle is slower than the Profibus cycle.

Blinks when self-test is positive (READY) and the initialization has
been completed successfully.

Alternates with ER when the configuration received from the
master is bad (configuration error).

Blinks in time with ER when the configuration is bad
DE (Data exchange) indicates Profibus communication activity.

RS485 interface

A 9pin socket is provided for the RS485 interface between your Profibus
slave and the Profibus.

The following diagram shows the pin assignment for this interface:

Pin

Assignment

© 00 NO OB WDN -

shield

n.c.

RxD/TxD-P (Line B)
RTS

M5V

PS5V

n.c.

RxD/TxD-N (Line A)
n.c.
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FO interface

Send IN
Receive

Send ouT
Receive

Address selector

01

Power supply

These connectors are provided for the optical waveguide between your
Profibus coupler and the Profibus.

The diagram on the left shows the layout of the interface.

This address selector is used to configure the Profibus address for the DP
slave. Addresses may range from 1 to 99. Addresses must be unique on
the bus.

The slave address must have been selected before the bus coupler is
turned on.

When the address is set to 00 during operation, a once-off image of the
diagnostic data is saved to Flash-ROM. Please take care to reset the

correct Profibus address, so at the next Power ON the right Profibus
address is used!

Every Profibus slave has an internal power supply. This power supply
requires DC 24V. In addition to the electronics on the bus coupler, the
supply voltage is also used to power any modules connected to the
backplane bus. Please note that the maximum current that the integrated
power supply can deliver to the backplane bus is 3.5A.

The power supply is protected against reverse polarity.
Profibus and backplane bus are galvanically isolated from each other.

Attention!

Please ensure that the polarity is correct when connecting the power
supply!
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IM 253-2DP20 - DP-VO slave with DO 24xDC 24V - Structure

General This module consists of a Profibus slave with an integrated 24port output
unit. The 24 output channels are controlled directly via the Profibus. The
output channels are capable of a maximum load current of 1A each. The
total output current must never exceed 4A. The outputs are dc-coupled.

Properties The following properties distinguish the Profibus output module IM 253DP,
DO 24xDC 24V:

» Profibus slave

* 24 digital outputs

» dc-coupled

» Nominal output voltage DC 24V, max. 1A per channel

» Total output current max. 4A

» LED for error indication at overload, over temperature or short circuit

» Suitable for the control of small motors, lamps, magnetic switches and
contactors that are controlled via Profibus.

Front view
IM 253DP,
DO 24xDC 24V

IM 253 DP | DO 24xDC24V [1] LEDs status indicator Profibus
[2] Profibus socket
1 (oL —° [3] Address selector
_— " A [4] Connector for DC 24V power supply
ER |[[O o . . .
o9 [5] LEDs status indicator output unit
0 o [6] 25pin socket for digital output
0 oll+—s
3— =)= ° 4
ADR. @@ 0 °
Ea)iEs) 59
DC24V o4
4—] L —toj
A [0 2
VIPA 253-2DP20
Attention!

In stand-alone operation, the two sections of the module must be joined by
means of the 1tier bus connector that is supplied with the modules!
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Components The components of the Profibus section are identical with the components
of the Profibus slave modules that were described above.

LEDs Profibus The Profibus section carries a number of LEDs that can also be used for
diagnostic purposes on the bus.

Label

Color

Description

PW

ER

RD

DE

yellow

red

green

yellow

Indicates that the supply voltage is available
(Power).

Turned on and off again when a restart occurs.

Is turned on when an internal error has occurred.
Blinks when an initialization error has occurred.
Alternates with RD when the master configuration
is bad (configuration error).

Blinks in time with RD when the configuration is
bad.

Is turned on when the status is "Data exchange"
and the V-bus cycle is faster than the Profibus
cycle.

Is turned off when the status is "Data exchange"
and the V-bus cycle is slower than the Profibus
cycle.

Blinks when self-test is positive (READY) and the
initialization has been completed successfully.
Alternates with ER when the configuration
received from the master is bad (configuration
error).

Blinks in time with ER when the configuration is
bad

DE (Data exchange) indicates Profibus
communication activity.

LEDs digital The digital output section is provided with 2 LEDs with the following

output section function:

Designation

Color

Explanation

PW

ER

yellow

red

Indicates that power is available from the Profibus
section (Power).

Is turned on at short circuit, overload or over
temperature
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Profibus RS485 A 9pin RS485 interface is used to connect your Profibus slave to your
interface Profibus.

The following diagram shows the pin assignment for this interface:

Pin Assignment
/\ 1 shield
O Os 2 n.c.
Os O+ 3 RxD/TxD-P (Line B)
s 4 RTS
O 5, 5 M5V
Os O 6 P5V
~— 7 n.c.
8 RxD/TxD-N (Line A)
9 n.c.
Output unit The DC 24V power supply to the output section is provided internally by the
circuit and block power supply of the slave section.
diagram
X.0 -
%3 1 .0 Output unit
25
> O 12 o +24V |
0240 X.1
O 230 K 2 [ ] Optocoupler | D
10 L
()22
On° = V-Bus | | /2 [ ]
O 20O s X+2.7
Or 24 D , il |
O 19@ Minternal 1 M
()18 e 25 M
Os
(O17
Oa
()16
Os
()15
O2
()14
\&
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Address selector

0

1

[+ [

Power supply

Configuration of
the outputs

This address selector is used to configure the address for the bus coupler.
Addresses may range from 1 to 99. Addresses must be unique on the bus.

The slave address must have been selected before the bus coupler is
turned on.

When the address is set to 00 during operation, a once-off image of the
diagnostic data is saved to Flash-ROM. Please take care to reset the
correct Profibus address, so at the next Power ON the right Profibus
address is used!

Every Profibus slave coupler has an internal power supply. This power
supply requires DC 24V. In addition to the electronics on the bus coupler,
the supply voltage is also used to power any modules connected to the
backplane bus. Please note that the maximum current that the integrated
power supply can deliver to the backplane bus is 3.5A.

The power supply is protected against reverse polarity and over current.

Profibus and backplane bus are galvanically isolated from each other.

Attention!

If PW is not on when the unit is connected to power, the internal fuse has
blown!

Configure the slave like shown below; the project engineering is for all
System 200V Profibus slaves identical.

To include the 24 outputs, you should additionally plan the module
VIPA 253-2DP20 for the first slot. Seen from the hardware side, the
module is directly beside the slave.
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IM 253-2DP50 - DP-VO0 slave (redundant) - Structure

Redundant system

Requirements for
the deployment

In principal, the IM 253DPR consists of 2 Profibus DP slave connections.
The two Profibus slaves are controlling the operating modes of each other.
Both slaves have the same address at the Profibus and are communicating
with a redundant DP master.

Both slaves are reading the peripheral inputs. Only one slave at a time has
access to the peripheral outputs. The other slave is passive and in stand-
by. As soon as the active slave is failing, the passive slave accesses the
peripheral outputs.

1.Master ' 2.Master 1.Slave  2.Slave
CPU IM 208 IM 253 DPR

BIRE v b B o

#
f

1.Slave 2.Slave
IM 253 DPR

me W o

Next DPR-Slave

Please regard to use a redundant DP master for the redundant deployment
of the slave module. Every master unit needs the same parameterization
and bus configuration.

Properties * 2 redundant channels
IM 253DPR » DPR slave for max. 32 peripheral modules (max. 16 analog modules)
* Max. 152Byte input data and 152Byte output data
* Internal diagnostic protocol with a time stamp
* Integrated DC 24V power supply for the peripheral modules (max. 3.5A )
» Supports all Profibus data transfer rates
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Front view
253-2DP50

Components

LEDs

[1] LED Status DP2

M 253 PR SR [2] RSA485 interface DP2
@@ T3 [3] Address selector
E2jEa [4] LED Status DP1

[5] RSA485 interface DP1

supply

0000
00000 O
N

VIPA 253-2DP50

The redundant slave includes one LED row for every slave unit that are
available for diagnostic purposes The following table explains the different
colors of the diagnostic LEDs.

Description

Label | Color
PW green
ER red
RD green
DE green

Indicates that the supply voltage is available on the backplane bus.
(Power).

Turned on and off again when a restart occurs.
Is turned on when an internal error has occurred.
Blinks when an initialization error has occurred.

Alternates with RD when the master configuration is bad (configuration
error).

Blinks in time with RD when the configuration is bad.
Blinks at positive self test(READY) and successful initialization.
DE (Data exchange) indicates Profibus communication activity.

LEDs at redundant
operation

During redundant operation the active slave shows its activity via the green
RD-LED, at the passive slave the RD-LED is off. At both slaves the PW-
and the DE-LED are on.

IM 253 DPR

PW

(@]
RD On ER ER
active s [Hro| (oo ||| D | [Cro
osll|P
09 2

Slave DE DE

[6] Connector for DC 24V power

EE RD DE Description
E on on active slave (write and read)
off on passive backup slave (read)
C
RD Off
= passive
o< Slave
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RS485 interface

Address selector

Via two 9pin RS485 sockets you include the 2 channels into Profibus. Die
The following diagram shows the pin assignment for this interface:

)
5

Assignment

shield

n.c.

RxD/TxD-P (Line B)
RTS

M5V

P5V

n.c.

RxD/TxD-N (Line A)
n.c.

© 00 NO O WN -

01

Power supply

This address selector is used to configure the Profibus address for both
DP slaves. Addresses may range from 1 to 99. Addresses must be unique
on the bus.

The slave address must have been selected before the bus coupler is
turned on.

When the address is set to 00 during operation, a once-off image of the
diagnostic data is saved to Flash-ROM. Please take care to reset the

correct Profibus address, so at the next Power ON the right Profibus
address is used!

Every Profibus slave has an internal power supply. This power supply
requires DC 24V. In addition to the electronics on the bus coupler, the
supply voltage is also used to power any modules connected to the
backplane bus. Please note that the maximum current that the integrated
power supply can deliver to the backplane bus is 3.5A.

The power supply is protected against reverse polarity.
Profibus and backplane bus are galvanically isolated from each other.

Attention!

Please ensure that the polarity is correct when connecting the power
supply!
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IM 253-xDPx0 - DP-VO0 slave - Block diagram

The following block diagram shows the hardware construction of the bus
couplers in principal and the internal communication:

galvanic isolation
(by means of opto couplers and

DC/DC converter)
RS485
Profibus-DP
Data
Exchange
Profibus
Clock Controller
[72]
-]
o
Reset EPROM 2
[}
Error =
c
Q
o
o
O
=
Ready
Microcontroller
Clock
j Voltage Reset
@ monitoring
Address
selector
System 200V
interface
Power
Power supply
DC 24V / 5V
24V +5V - System 200V
(terminals) "l backplane bus

HBO7E - IM - Rev. 12/33 3-45



Chapter 3 Profibus DP Manual VIPA System 200V

IM 253-xDPx0 - DP-VO Slave - Project engineering

General

GSD file

Deployment
IM 253DP,
DO 24xDC 24V

Deployment at a
IM 208DP master
from VIPA

Parameterization
in aredundant
system

The module is configured by means of your Profibus master configuration
tool. During the configuration you will assign the Profibus slave modules to
your master module.

The direct allocation is defined by means of the Profibus address that you
have to set at the slave module.

The Slaves are projected via gsd-file at the hardware configuration.

Each Profibus module is delivered with a floppy disk by VIPA. The floppy
disc contains all GSD- and type files of the Profibus modules from VIPA as
Cx000023_Vxxx.ZIP file. The assignment of the GSD-file to your slave is
shown in the "Readme.txt" file of Cx000023_Vxxx.ZIP.

Please install the required files from your floppy disc into your configuration
tool. Details on the installation of the GSD and/or type files are available
from the manual supplied with your configuration tool.

The VIPA WiInNCS configuration tool already contains all GSD-files for the
VIPA components!

You may also download the GSD-file via the ftp-server
ftp: //ftp.vipa.de/support/profibus_gsd_files.

After the installation of the GSD-file you will find this entry e.g. in the
hardware catalog from Siemens at:

Profibus DP>Additional field devices>l/O>VIPA System_200V>
VIPA 253-1DP00

At deployment of Profibus DP slave modules like the VIPA 253-2DP20,
choose "253-2DP20" as module type.

The slot 1 is mandatory, because the module is, seen from the hardware
side, directly beside the slave.

The project engineering of the IM 253DP slave at the DP master from VIPA
is to be find in the description to the DP master in this chapter.

The slave section that achieves firstly the DataExchange state (due to the
system, this is always the most left one), is automatically the active slave
and has the parameterization access at the peripheral modules.

For assigning new parameters to your remote 1/O you should notice that

you need an active master-slave-system. Before the transfer of new
parameters is possible, both slaves must be in WAITPARAM state.
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Start-up behavior

IM 253DP slave

After Power ON, the DP slave executes a self test. It controls its internal
functions and the communication via the backplane bus. After the error free
start-up, the bus coupler switches into the state "ready". In this state, the
DP slave gets its parameters from the DP master and, at valid parameters,
switches into the state "DataExchange" DE (DE is permanently on).

At communication errors at the backplane bus, the Profibus slave switches
into STOP and boots again after app. 2 seconds. As soon as the test has
been completed positive, the RD-LED blinks.

E Power On }

ER-LED on
PW-LED on

Initialization

DP slave sets
outputs to "0" and
takes the defined
Profibus address

ER-LED off
RD-LED blinks
\

DP slave receives
project data from DP
master

y ER-LED and
RD-LED blinking —
simultaneously

Para-
meterization
error?

Project data conform
with real build-up?

o ER-LED and
RD-LED on C°”(‘;'§rg:3t'°“ RD-LED blinking —
DE-LED on : alternately

Release in-/outputs

e

Data exchange }

Y
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IM 253-xDPx0 - DP-VO slave - Parameters

Outline

Parameters

At deployment of DP slaves presented in this manual there are 4
parameters for configuration that are individually used for every slave.

The following parameters are available:

Slot number

For reasons of compatibility to VIPA slaves with revision level 4 or lower, you
may here select the start number of the slot numeration. With
DP slaves rev. level 5 and higher, this parameter is ignored.

The following values are possible:
0: slot number O (default)
1: slot number 1

Sync Mode

The SYNC-Mode synchronizes the V-Bus cycle (VIPA backplane bus com-
munication) and the DP cycle (Profibus DP communication).

This guarantees that there is one Profibus transmission per V-Bus cycle.
The following values are possible:

Sync Mode off: DP and V-Bus cycle are asynchronous (default)

Sync Mode on: DP and V-Bus cycle are synchronous

Diagnostic

Via this parameter you influence the diagnostic function of the slaves. The
following values are possible:

activated: activates the diagnostic function of the slaves (default)
deactivated: deactivates the diagnostic function of the slaves

Redundancy diagnostic

Via this parameter you may influence the redundant diagnostic function of the
slaves and it is only accepted with redundant slaves.

The following values are possible:
activated: activates the red. diagnostic function of the slaves (default)
deactivated: deactivates the redundant diagnostic function of the slaves
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IM 253-xDPx0 - DP-VO0 slave - Diagnostic functions

Overview

Internal diagnostic
system messages

Saving diaghostic
data manually

Diagnostic
message in case
of a power failure

Diagnostic
addition at
IM 253DPR

Profibus DP provides an extensive set of diagnostic functions for quick
error localization. Diagnostic messages are transferred via the bus and
collected by the master.

The most recent 100 diagnostic messages along with a time stamp are
stored in RAM res. saved to the Flash of every VIPA Profibus slave. These
can be analyzed by means of software.

Please call the VIPA hotline for this purpose.

The system also stores diagnostic messages like the status "Ready" or
"DataExchange". These are not send to the master.

The contents of the diagnostic RAM is saved by the Profibus slave in a
Flash-ROM, every time the status changes between "Ready" and
"DataExchange". At restart it deposits the data back to the RAM.

You can manually save the diagnostic data in Flash-ROM by changing the
address switch to 00 during "DataExchange" for a short while.

If a power failure or a voltage drop is detected, a time stamp is saved in the
EEPROM. If there is still enough voltage left, the diagnostic data is
transferred to the master.

At the next startup the time stamp in the EEPROM is used to generate an
undervoltage/power-off diagnostic message and saved to the diagnostic
RAM.

At deployment of a redundant slave, the diagnostic telegram is extended
with an 8Byte sized redundant state. This diagnostic addition is not inter-
nally stored. By additionally configuring the state module "State byte
IM253-2DP50" as last "module" (most slot number), you are able to include
2Byte of the redundant state into the peripheral area.

This virtual state "module" is available from GSD version 1.30 on.

HBO7E - IM - Rev. 12/33
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Structure of the
DP-V0 diagnostic
data via Profibus

The length of the diagnostic messages that are generated by the Profibus
slave is 23Byte. This is also referred to as the device related diagnostic
ata.

When the Profibus slave sends a diagnostic message to the master, a
6Byte standard diagnostic block and 1Byte header is prepended to the
23Byte diagnostic data:

Byte 0 ... Byte 5 Standard diagnostic data precedes message to master
Byte 6 Header device related diagnostic only for Profibus transfers
Byte 7 ... 29 Device related diagnostic data Diagnostic data that is saved
internally
Byte x... Redundancy state of a redundant|is only added at transfer via Profibus
Byte x+8 DP slave and usage of the redundant slave
Standard Diagnostic data that is being transferred to the master consist of the

diagnostic data

standard diagnostic data for slaves and a header byte that are prepended
to the device related diagnostic bytes. The Profibus standards contain
more detailed information on the structure of standard diagnostic data.
These standards are available from the Profibus User Organization. The
structure of the standard diagnostic data for slaves is as follows:

Byte |Bit7...Bit0

0 Bit 0: permanently O

Bit 1: slave not ready for data exchange

Bit 2: configuration data mismatch

Bit 3: slave has external diagnostic data

Bit 4: slave does not support the requested function
Bit 5: permanently 0

Bit 6: bad configuration

Bit 7: permanently O

1 Bit O: slave requires re-configuration
Bit 1: statistical diagnostic

Bit 2: permanently 1

Bit 3: Watchdog active

Bit 4: Freeze-command was received
Bit 5: Sync-command was received
Bit 6: reserved

Bit 7: permanently 0

2 Bit O ... Bit 6: reserved
Bit 7: diagnostic data overflow

3 Master address after configuration
FFh: slave was not configured

4 Ident number high byte

5 Ident number low byte
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Header for
device related
diagnostic

Device related
diagnostic

This byte is only prepended to the device related diagnostic data when this
is being transferred via Profibus.

Byte |Bit7...Bit0
6 Bit 0 ... Bit 5: Length device related diagnostic data incl. Byte 6
Bit 6 ... Bit 7: permanently 0
Byte |Bit7...Bit0
7 ... 29 |Device related diagnostic data that can be stored internally by

the slave for analysis

Structure of the
device related

diagnostic data
in the DP slave

As of revision level 6, all diagnostic data that is generated by the Profibus
slave is stored in a ring-buffer along with the time stamp. The ring-buffer
always contains the most recent 100 diagnostic messages.

You can analyze these messages by means of the "Slave Info Tool".

Since the standard diagnostic data (Byte 0 ... Byte 5) and the header
(Byte 6) are not stored, the data in Byte 0 ... Byte 23 corresponds to
Byte 7 ... Byte 30 that is transferred via Profibus.

The structure of the device related diagnostic data is as follows:

Byte

Bit7...Bit0

0

Message

OAh: DP parameter error

14h: DP configuration error length

15h: DP configuration error entry

1Eh: undervoltage/power failure

28h: V-bus parameterization error

29h: V-bus initialization error

2Ah: V-bus bus error

2Bh: V-bus delayed acknowledgment
32h: diagnostic alarm System 200

33h: process alarm System 200

3Ch: new DP address was defined

3Dh: slave status is ready (only internally)
3Eh: slave status is DataExchange (only internally)

Module no. or slot no.
1 ... 32: module no. slot no.
0: module no. slot no. not available

Additional information for message in Byte 0

HBO7E - IM - Rev. 12/33
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Overview of The following section contains all the messages that the diagnostic data
diagnostic can consist of. The struqture of_Byte 2 Byte 23 depends on the message
messages (Byt_e 0). When the diagnostic data is transferred to the master via
Profibus, Byte 7 of the master corresponds to Byte 0 of the slave. The
specified length represents the "length of the diagnostic data" during the
Profibus data transfer.
OAh DP parameter error Length: 8
The parameter telegram is too short or too long
Byte |Bit7...Bit0
0 OAh: DP parameter error
1 Module no. or slot no.
1 ... 32: module no. or slot no.
0: module no. or slot no. not available
2 Length user parameter data
3 Mode
0: standard mode
1: 400-mode
4 Number of digital modules (slave)
5 Number of analog modules (slave)
6 Number of analog modules (master)
14h DP configuration error - length Length: 6
Depending on the mode, the length of the configuration message is
compared to the length of the default configuration (modules detected on
the V-Bus).
Byte |Bit7...Bit0
0 14h: DP configuration error - length
1 Module no. or slot no.
1 ... 32: module no. or slot no.
0: module no. or slot no. not available
2 Configuration data quantity (master)
4 Configuration data quantity (slave)
3 Mode
0: Standard mode
1: 400-mode
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15h

1Eh

28h

29h

2Ah

DP configurations error - entry Length: 6

Depending on the mode and when the length of the configuration message
matches the length of the default configuration the different entries in the
configuration message are compared to the default configuration.

Byte |Bit7 ... BitO

0 15h: DP configuration error - entry

1 Module no. or slot no.
1 ... 32: module no. or slot no.
0: module no. or slot no. not available

2 Configuration byte master (module identifier)
4 Configuration byte slave (module identifier)
3 Mode
0: Standard mode
1: 400-mode
Undervoltage/power failure Length: 2

A time stamp is saved immediately to the EEPROM when a power failure
or a voltage drop is detected. If there is still enough voltage, the diagnostic
data is transferred to the master.

At the next restart, the time stamp in the EEPROM is used to generate an
undervoltage/power-off diagnostic message that is saved in the diagnostic
RAM.

Byte |Bit7 ... BitO

0 1Eh: Undervoltage/power failure

V-bus configuration error Length: 3
The configuration for the specified slot failed.

Byte [Bit7...Bit0

0 28h: V-bus configuration error

1 Module no. or slot no.
1 ... 32: module no. or slot no.
0: module no. or slot no. not available

V-bus initialization error Length: 2
General backplane bus error

Byte [Bit7...Bit0

0 29h: V-bus initialization error

V-bus bus error Length: 2
Hardware error or module failure

Byte |Bit7 ... BitO

0 2Ah: V-bus error
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2Bh

32h

33h

3Ch

3Dh

3Eh

V-bus delayed acknowledgment Length: 2
Reading or writing from/to digital modules failed

Byte |Bit7 ... BitO

0 2Bh: V-bus delayed acknowledgment

System 200V diagnostic alarm Length: 16

Byte |Bit7 ... BitO

0 32h: System 200V diagnostic alarm

1 Module no. or slot no.
1 ... 32: module no. or slot no.
0: module no. or slot no. not available

2 ... 14 | Data diagnostic alarm

System 200V process alarm Length: 16

Byte |Bit7 ... Bit0

0 33h: System 200V process alarm

1 Module no. or slot no.
1 ... 32: module no. or slot no.
0: module no. or slot no. not available

2 ... 14 |Process alarm data

New DP address assigned Length: 2

When the slave has received the service with "Set Slave Address" it sends
the respective diagnostic message and re-boots. The slave will then
become available on the bus under the new address.

Byte [Bit7...Bit0

0 3Ch: new DP address has been assigned

Slave status is READY Length: none (internal only)

The READY status of the slave is only used internally and is not
transmitted via the Profibus.

Byte |Bit7 ... BitO

0 3Dh: slave status is READY

Slave status is DataExchange Length: none (only internal)

The DataExchange status of the slave is only used internally and is not
transmitted via the Profibus.

Byte [Bit7...Bit0

0 3Eh: slave status is DataExchange
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Redundancy state
at deployment of
IM 253DPR

Include the
redundancy state
into the
peripheral area

(De)activate
diagnostic

At deployment of a redundant slave, the diagnostic message is expanded
for 8Byte data with the redundancy state. This diagnostic addition is not
stored in the internal diagnostic buffer. The redundancy state has the
following structure:

Redundancy state

Byte |Description

X 108h: length of redundancy state permanent at 8
X+1 | 80h: type of redundancy state
X+2 | 00h: reserved, permanent 00h
X+3 | 00h: reserved, permanent 00h
X+4 | 00h: reserved, permanent 00h
X+5 | Red_State slave that communicates with the respective master)
Bit O = slave is backup slave
Bit 1 = slave is primary slave
Bit 2 = reserved
Bit 3 = reserved
Bit 4 = slave is in DataExchange
Bit 5 = reserved
Bit 6 = reserved
Bit 7 = reserved
X+6 | Red_State of second slave
X+7 | 00h: reserved, permanent 00h

As from GSD version 1.30 from VIPA, the virtual module "State byte
IM253-2DP50" is available in the hardware catalog. When using this
module during the project engineering. You may define an address range
of 2Byte where the Red_State byte of both slaves shall be stored.

Please regard that you have to configure this module always at the last
slot, otherwise the slave will throw a parameterization error.

Via the parameterization window of the slaves, you may influence the
diagnostic functions by activating res. deactivating diagnostic or the
redundancy state.
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IM 253-xDPx1 - DP-V1 slave - Structure

Properties
253-1DP01
253-1DP11

Use as
DP-V1 slave

Restrictions
253-1DP31 - ECO

Front view
253-1DP01

Profibus (DP-VO, DP-V1)

Profibus DP slave for max. 32 peripheral modules (max. 16 analog
modules)

Max. 244Byte input data and 244Byte output data

Internal diagnostic protocol

Integrated DC 24V power supply for the peripheral modules (3.5A max.)
Supports all Profibus data transfer rates

1 MSAC_C1 connection (Read, Write) with 244Byte data
(4 Byte DP-V1-Header + 240Byte user data)

3 MSAC_C2 connections (Initiale, Read, Write, DataTransport,
Initiate Abort) with each 244Byte data
(4 Byte DP-V1-Header + 240 Byte user data)

The IM 253-1DP31 - ECO is functionally identical to the IM 253-1DP01 and
has the following restrictions:

Profibus DP slave for max. 8 periphery modules
Integrated DC 24V power supply for the peripheral modules (0.8A max.)
The Profibus address can be adjusted by DIP switch

_ IM 253DP [11 LED status indicators
- =i= [2] Address selector
] @@ It (Coding switch)
] ElEs [8] Connector for DC 24V power
| ADR supply
“Pw ® [4] RS 485 interface
LER =
' [rRD |0 ? 4
L @] -
|_IpE o §
@ X1
pcH+| ]|
24V _ 01k

;(4‘»2

4
VIPA 253-1DP01
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Front view
253-1DP11

Front view
253-1DP31 - ECO

IM 253 DPO
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ER
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=l=
o (9]0
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IM 253DP
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4
VIPA 253-1DP31

ADR. —

[1]
[2]

[3]
[4]

[1]
[2]

[3]
[4]

LED status indicators
Address selector

(Coding switch)

FO interface

Connector for DC 24V power

supply

LED status indicators
Connector for DC 24V power
supply

Address selector

(DIP switch)

RS485 interface
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Components

LEDs

The Profibus slave modules carry a number of LEDs that are available for
diagnostic purposes on the bus and for displaying the local status. The
following table explains the different colors of the diagnostic LEDs.

Label

Color

Description

PW

ER

RD

DE

green

red

green

green

Indicates that the supply voltage is available on the backplane
bus. (Power).

Turned on and off again when a restart occurs and is permanently
on when an internal error has occurred.

Blinks when an initialization error has occurred.

Alternates with RD when the master configuration is bad
(configuration error).

Blinks in time with RD when the configuration is bad.

Is turned on when the status is "Data exchange" and the V-bus
cycle is faster than the Profibus cycle.

Is turned off when the status is "Data exchange" and the V-bus
cycle is slower than the Profibus cycle.

Blinks when self-test is positive (READY) and the initialization has
been completed successfully.

Alternates with ER when the configuration received from the
master is bad (configuration error).

Blinks in time with ER when the configuration is bad
DE (Data exchange) indicates Profibus communication activity.

RS485 interface

A 9pin socket is provided for the RS485 interface between your Profibus
slave and the Profibus.

The following diagram shows the pin assignment for this interface:

Pin

Assignment

© 00 NO OB WDN -

n.c.

n.c.

RxD/TxD-P (Line B)
RTS

M5V

PS5V

n.c.

RxD/TxD-N (Line A)
n.c.
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FO interface

Send IN
Receive

Send ouT
Receive

Address selector

Address selector
IM 253-1DP31 - ECO

64
32
16
8

4
2
1

AHAAAHEA

N
o

Power supply

These connectors are provided for the optical waveguide between your
Profibus coupler and the Profibus.

The diagram on the left shows the layout of the interface.

This address selector is used to configure the Profibus address for the DP
slave. Addresses may range from 1 to 99. Addresses must be unique on
the bus.

The slave address must have been selected before the bus coupler is
turned on.

When the address is set to 00 during operation, a once-off image of the
diagnostic data is saved to Flash-ROM. Please take care to reset the
correct Profibus address, so at the next PowerOn the right Profibus
address is used!

Contrary to the coding switched described above at the IM 253-1DP31 -
ECO the Profibus address is configured by means of a DIL switch.
Addresses may range from 1 to 125. Addresses must be unique on the
bus.

The slave address must have been configured before the bus coupler is
turned on.

When the address is set to 00 during operation, a once-off image of the
diagnostic data is saved to Flash-ROM. Please take care to reset the
correct Profibus address, so at the next PowerON the right Profibus
address is used!

Every Profibus slave has an internal power supply. This power supply
requires DC 24V. In addition to the electronics on the bus coupler, the
supply voltage is also used to power any modules connected to the
backplane bus. Please note that the maximum current that the integrated
power supply can deliver to the backplane bus is 3.5A. The back plane
current of the IM 253-1DP31 - ECO s limited to 0.8A.

The power supply is protected against reverse polarity.

Profibus and backplane bus are isolated from each other.

Attention!

Please ensure that the polarity is correct when connecting the power
supply!

HBO7E - IM - Rev. 12/33 3-59



Chapter 3 Profibus DP Manual VIPA System 200V

IM 253-xDPx1 - DP-V1 slave - Block diagram

The following block diagram shows the hardware construction of the bus
couplers in principal and the internal communication:

galvanic isolation
(by means of opto couplers and

DC/DC converter)
RS485
Profibus-DP
Data
Exchange
Profibus
Clock Controller
[72]
-]
o
Reset EPROM 2
[}
Error =
c
Q
o
o
O
=
Ready
Microcontroller
Clock
j Voltage Reset
@ monitoring
Address
selector
System 200V
interface
Power
Power supply
DC 24V / 5V
24V +5V - System 200V
(terminals) "l backplane bus
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IM 253-xDPx1 - DP-V1 slave - Project engineering

General

GSD- file

Deployment at a
IM 208DP master
from VIPA

The module is configured by means of your Profibus master configuration
tool. During the configuration you will assign the Profibus slave modules to
your master module.

The direct allocation is defined by means of the Profibus address that you
have to set at the slave module.

The Slaves are projected via gsd-file at the hardware configuration.

Each Profibus module is delivered with a floppy disk by vipa. The floppy
disc contains all GSD- and type files of the Profibus modules from VIPA as
Cx000023_Vxxx.ZIP file. The assignment of the GSD-file to your slave is
shown in the "Readme.txt" file of Cx000023_Vxxx.ZIP.

Please install the required files from your floppy disc into your configuration
tool. Details on the installation of the GSD and/or type files are available
from the manual supplied with your configuration tool.

You may also download the GSD-file via the ftp-server
ftp: //ftp.vipa.de/support/profibus_gsd_files.

After the installation of the GSD-file you will find e.g. the DP-V1 slave in the
hardware catalog from Siemens at:

Profibus DP>Additional field devices>lI/O>VIPA_System_200V>
VIPA 253-1DP01

Note!

Please use the appropriate GSD for DP-VO0 for Profibus DP master which
do not support DP-V1.

The project engineering of the IM 253 DP slave at the DP master from
VIPA is to be find in the description to the DP master in this chapter.
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Start-up behavior

IM 253DP slave

After Power ON, the DP slave executes a self test. It controls its internal
functions and the communication via the backplane bus. After the error free
start-up, the bus coupler switches into the state "ready". In this state, the
DP slave gets its parameters from the DP master and, at valid parameters,
switches into the state "DataExchange" DE (DE is permanently on).

At communication errors at the backplane bus, the Profibus slave switches
into STOP and boots again after app. 2 seconds. As soon as the test has
been completed positive, the RD-LED blinks.

E Power On }

ER-LED on
PW-LED on

Initialization

DP slave sets
outputs to "0" and
takes the defined
Profibus address

ER-LED off
RD-LED blinks
JUS__J

DP slave receives
project data from DP
master

y ER-LED and
RD-LED blinking —
simultaneously

Para-
meterization
error?

Project data conform
with real build-up?

o ER-LED and
RD-LED on C°”(‘;'§rg:3t'°“ RD-LED blinking —
DE-LED on : alternately

Release in-/outputs

==

Data exchange }

Y
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IM 253-xDPx1 - DP-V1 slave - Parameters

Outline At deployment of DP slaves presented in this manual there are parameters
for configuration that are individually used for every slave.

Parameters At usage of the corresponding GSD for DP-VO operation you have the
DP-VO following parameter data:

Byte

Bit7...Bit0

Default

0

Bit 1 ... 0: O (fix)

Bit 2: 0 = WD-Timebase 10ms
1 = WD-Timebase 1ms

Bit 4 ... 3: 0 (fix)

Bit 5: 0 = Publisher-Mode not available
1 = Publisher-Mode available

Bit 7 ... 6: 0 (fix)

00h

00h (fix)

00h

08h (fix)

08h

0Ah (fix)

0Ah

81h (fix)

81h

00h (fix)

00h

00h (fix)

00h

N[O~ [(WIN|=

Bit 0: 0 = Enhanced diagnostic enable
1 = Enhanced diagnostic disable
Bit 1: 0 = Module status enable
1 = Module status disable
Bit 2: 0 = Channel-specific diagnostic enable
1 = Channel-specific diagnostic disable
Bit 3: 0 (fix)
Bit 4: 0 = VO: Manufacturer alarm not available
1 = VO: Manufacturer alarm available
Bit 5: 0 = VO: Diagnostic alarm not available
1 = VO: Diagnostic alarm available
Bit 6: 0 = VO: Process alarm not available
1 = VO: Process alarm available
Bit 7: 0 (fix)

70h

Bit 6 ... 0: O (fix)
Bit 7: 0 = Data format Motorola
1 = Data format Intel (only at analog modules)

00h

00h (fix)

00h
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DP-V1
UserPrmData

Data format
Motorola/Intel

At usage of a GSD for DP-V1 operation you have the following parameter
data:

Byte [Bit7..Bit0 Default

0 Bit 1 ... 0: O (fix) 80h

Bit 2: 0 = WD-Timebase 10ms
1 = WD-Timebase 1ms

Bit 4 ... 3: 0 (fix)

Bit 5: 0 = Publisher-Mode not available
1 = Publisher-Mode available

Bit 6: 0 = Fail-Safe-Mode not available
1 = Fail-Safe-Mode available

Bit 7: 0 = DP-V1 mode disable
1 = DP-V1 mode enable

1 Bit 3 ... 0: O (fix) 00h
Bit 4: 0 = V1: Manufacturer alarm not available
1 = V1: Manufacturer alarm* available
Bit 5: 0 = V1: Diagnostic alarm not available
1 = V1: Diagnostic alarm available
Bit 6: 0 = V1: Process alarm not available
1 = V1: Process alarm available

Bit 7: 0 (fix)
2 08h (fix) 08h
3 0Ah (fix) 0Ah
4 81h (fix) 81h
5 00h (fix) 00h
6 00h (fix) 00h
7 Bit 0: 0 = Identifier related diagnostic enable 00h
1 = Identifier related diagnostic disable
Bit 1: 0 = Module status enable
1 = Module status disable
Bit 2: 0 = Channel-specific diagnostic enable
1 = Channel-specific diagnostic disable
Bit 7 ... 3: 0 (fix)
8 Bit 6 ... 0: O (fix) 00h

Bit 7: 0 = Data format Motorola
1 = Data format Intel (only at analog modules)

9 ... 12 | 00h (fix) 00h

*) The IM 253-1DP31 does not support manufacturer alarm.

This parameter is exclusively evaluated with deployment of analog modules
and refers to how a value is stored in the CPU address range.

In the Motorola format (default) the bytes were stored in descending
significance i.e. the 1* byte contains the high byte and 2™ byte the low
byte.

In the Intel format the value is switched and it is worked with ascending
significance i.e. the 1% byte contains the low byte and 2" byte the high
byte.
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Addressing with
Slot and Index

Read res. write
access via SFB 52
res. 53

When addressing data, Profibus assumes that the physical structure of the
slaves is modular or it can be structured internally in logical functional units,
so-called modules. This model is also used in the basic DP functions for
cyclic data communication where each module has a constant number of
input-/output bytes that are transmitted in a fixed position in the user data
telegram. The addressing procedure is based on identifiers, which
characterize a module type as input, output or a combination of both. All
identifiers combined produce the configuration of the slave, which is also
checked by the DPM1 when the system starts up.

The acyclic data communication is also based on this model. All data
blocks enabled for read/write access are also regarded as assigned to the
modules and can be addressed using slot number and index.

The Slot-Number addresses the module and the index addresses the data
blocks assigned to a module. The Slot_ Number = 0 addresses the data of
the PROFIBUS coupler, the Slot Number > 0 addresses the data of the
Function modules.

IM 253 DP SM 222 SM 222 SM 221 SM 231
DO 8xDC24V DO 16xDC24V| DI 8xDC24V Al 4x12Bit
Index Index Index Index Index
C®D 0-255 0-255 0-255 0-255 0-255
Module 1 Module 2 Module 3 Module 4
i
VIPA 253-1DP01
] | ] | |
| | | | |
0 1 2 3 4 Slot_Number
from left to right
During
data

transmission

. 1Byte Output 2Byte Output

Request: — ‘ (Module 1) ‘ (Module 2) ‘
1Byte Input 4Byte Input

Response:* (Module 3) (Module 4)

Each data block can be up to 244bytes. In the case of modular devices, the
slot number is assigned to the modules. Compact devices are regarded as
a unit of virtual modules. These can also be addressed whit Slot_ Number
and index.

Through the length specification in the read/write request, it is also
possible to read/write parts of a data block.

Starting with the firmware version 1.3.0 your CPU has the SFB 52 res. 53
integrated for DP-V1 read res. write accesses. Here you may access the
according component of your system by declaring the ID (Slot number as
address) and index.

More detailed information is given in the description of SFB 52/53.
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Data transmission

Data from
DP-V1 slave

Structure stored
diagnostic entry

Data of the
function modules

Per default, one class-1 master and one class-2 master connection with
244Byte data (4Byte DP-V1 header plus 240Byte user data) are supported.
The class-1 master connection is established together with the cyclic
connection and is activated via the parameterization. The class-2 master
connection can be used by a C2 master that then communicates with the
slave only acyclical and provides an own connection establishment.

At access to the DP-V1 coupler via Slot_ Number = 0 you have access to
the following elements via Index:

Index | Access | Description
AOh R Device name (VIPA 253-1DP01)
A1h R Hardware Version (V1.00)
A2h R Software Version (V1.00)
A3h R Serial number from the device
(e.c. 000347 = 30h, 30h, 30h, 33h, 34h, 37h)
Adh R Device configuration (see module configuration and
module type)
DOh R Number of stored diagnostic
w Deletes diagnostic entries
R Diagnostic entries
D1h w Stores diagnostic entries permanently in the FLASH
memory
R I&M functions
FFh W

R = Read; W = Write

With every D1h call a stored diagnostic entry with max. 26Byte is displayed
starting with the newest one.

Basically every stored diagnostic entry has the following structure:

Label Type Description
Length Word Length of the diagnostic data
Time stamp | Double word | Internal time stamp
Diagnostic Byte Diagnostic entry (alarm) that is stored
(max. 20Byte) internal
Index | Access | Description
00h R Diagnostic — record set 0
W Module parameter
01h R Via "Index" you may access the according diagnostic of
a module by presetting a record set number.
Example:
Index=01h - Access to diagnostic record set 01
F1h R Module parameter
F2h R Read module process image

R = Read; W = Write
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Module Via the index A3h, the module configuration of the modules at the
configuration backplane bus can be monitored.

Module type Identification No. of Digital No. of Digital

(hex) Input-Byte Input-Byte

DI 8 9FC1h 1 -

DI 8 - Alarm 1FC1h 1 -

DI 16 9FC2h 2 -

DI16/1C 08CO0h 6 6

DI 32 9FC3h 4 -

DO 8 AFC8h - 1

DO 16 AFDOh - 2

DO 32 AFD8h - 4

DIO 8 BFC9h 1 1

DIO 16 BFD2h 2 2

Al2 15C3h 4 -

Al4 15C4h 8 -

Al4 - fast 11C4h 8 -

Al8 15C5h 16 -

AO2 25D8h - 4

AO4 25E0h - 8

AO8 25E8h - 16

Al2 / AO2 45DBh 4 4

Al4 / AO2 45DCh 8 4

SM 238 45DCh 8 4

38C4h 16 16

CP 240 1CC1h 16 16

FM 250 B5F4h 10 10

FM 250-SSI B5DBh 4 4

FM 253, FM 254 18CBh 16 16
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IM 253-xDPx1 - DP-V1 slave - Diagnostic functions

Overview

Internal diagnostic
system messages

Manual storage of
diagnostic data

Diagnostic
messages at
voltage failure

Profibus DP provides an extensive set of diagnostic functions for quick
error localization. Diagnostic messages are transferred via the bus and
collected by the master.

At the DP-V1 the device related diagnostic has been improved as further
function and is subdivided into the categories alarms and status messages.

Additionally in the DP-V1 slave from VIPA the last 100 alarm messages are
stored in a RAM res. in the flash with a time stamp and may be evaluated
with a software.

For this, please call the VIPA hotline!

The system also stores diagnostic messages like the states "Ready" res.
"DataExchange" that are not passed on to the master.

With every status change between "Ready" and "DataExchange" the
Profibus slave stores the diagnostic-RAM content in a Flash-ROM and
writes it back to the RAM at every reboot.

With the short setting of 00 at the address lever you may save the
diagnostic data in the Flash-ROM during "DataExchange".

At voltage failure res. decreasing voltage a time stamp is stored in the
EEPROM. If enough voltage is still left, a diagnostic output to the master
occurs.

At the next reboot an undervoltage/shut-down diagnostic message is
generated from the time stamp of the EEPROMs and is stored in the
Diagnostic-RAM.
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Structure of the
DP-V1 diagnostic
data via Profibus

The diagnostic messages that are created by the Profibus slave have,
depending on the parameterization, a length of 58Byte.

As soon as the Profibus slave sends a diagnostic to the master, the max.
of 58Byte diagnostic data are prepended by 6Byte norm diagnostic data:

Byte 0 ... Byte §

Norm diagnostic data

Byte 6 ... 10 Identifier related diagnostic *
X ... x+11 Module state*
7..13 [[x ... x+2) | Channel related diagnostic*
X...x+19 Alarm* Internal stored diagnostic

) Can be enabled or disabled via parameterization

Diagnostic data
IM 253-1DP31 - ECO

Due to the restrictions there are the following diagnostic data for the
IM 253-1DP31 - ECO:

Byte 0 ... Byte 5

Normdiagnose-Daten

Byte 6 ...7 Kennungsbezogene Diagnose*
X...X+5 Modulstatus™
10...13 [{x ... x+2) | Kanalbezogene Diagnose*
X...x+19 Alarm* Internal stored diagnostic

) Can be enabled or disabled via parameterization

Norm diagnostic
data

At the transfer of a diagnostic to the master the slave norm diagnostic data
are prepended to the diagnostic bytes. More detailed information to the
structure of the slave norm diagnostic data is to find in the norm papers of
the Profibus User Organization.

The slave norm diagnostic data have the following structure:

Byte |Bit7...Bit0

0 Bit O: Bit is always at 0
Bit 1: DP slave is not yet ready to exchange data
Bit 2: Configuration data does not correspond
actual configuration
Bit 3: External diagnostic available
Bit 4: Request function is not supported by the DP slave
Bit 5: Bit is always at 0
Bit 6: Wrong parameterization
Bit 7: Bit is always at 0

1 Bit 0: New parameters have to be assigned to the DP slave
Bit 1: Statistic Diagnostic

Bit 2: Bit is always at 1

Bit 3: Response monitoring has been enabled

Bit 4: DP slave has received "FREEZE" control command
Bit 5: DP slave has received "SYNC" control command

Bit 6: reserved

Bit 7: Bit is always at 0

2 Bit O ... Bit 6: reserved
Bit 7: Diagnostic data overflow

3 Master address after Parameterizing
FFh: Slave has not been parameterized by DP master

Ident number High Byte

[0

Ident number Low Byte
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Enhanced
diagnostic

Via the Enhanced diagnostic, which can be activated by parameterization,
you gain information at which slot number (module) an error has occurred.
More detailed information about the error is available via the Module state
and the channel specific diagnostic.

Note!

Note that the length of the enhanced diagnostic of the IM 253-1DP31 -
ECO is limited to 2.

Enhanced diagnostic

Byte

Bit 7 .

.. Bit0

X

Bit 5 ... 0: 000101 (fix) Length of the Enhanced diagnostic*
Bit 7 ... 6: 01 (fix) Code for Enhanced diagnostic

X+1

The bit is set if one of the following occurs:

- a module is removed

- an unconfigured module is inserted
- an inserted module cannot be accessed
- a module reports a diagnostic interrupt

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Entry for module on slot 1
Entry for module on slot 2
Entry for module on slot 3
Entry for module on slot 4
Entry for module on slot 5
Entry for module on slot 6
Entry for module on slot 7
Entry for module on slot 8

X+2

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Entry for module on slot 9

Entry for module on slot 10
Entry for module on slot 11
Entry for module on slot 12
Entry for module on slot 13
Entry for module on slot 14
Entry for module on slot 15
Entry for module on slot 16

X+3

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Entry for module on slot 17
Entry for module on slot 18
Entry for module on slot 19
Entry for module on slot 20
Entry for module on slot 21
Entry for module on slot 22
Entry for module on slot 23
Entry for module on slot 24

X+4

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Entry for module on slot 25
Entry for module on slot 26
Entry for module on slot 27
Entry for module on slot 28
Entry for module on slot 29
Entry for module on slot 30
Entry for module on slot 31
Entry for module on slot 32

*) Bit 5 ... 0: 000010 at 253-1DP31 - ECO

3-70

HB97E - IM - Rev. 12/33



Manual VIPA System 200V

Chapter 3 Profibus DP

Module state Via the Module state, which can be activated by parameterization, you
gain information about the error that occurred at a module.

Note!

Note that the length of the Module state of the IM 253-1DP31 - ECO is
limited to 6.

Module state

Byte

Bit7...Bit0

X

Bit 5 ... 0: 001100 (fix) Length of the Module status®
Bit 7 ... 6: 00 (fix) Code for Module status

X+1

82h (fix) Status type Module status

X+2

00h (fix)

X+3

00h (fix)

X+4

Follow bits indicates the status of the modules from slot 1 ... 32
00: Module ok - valid Data
01: Module error - invalid Data (Module defective)
10: Incorrect module - invalid Data
11: No Module - invalid Data
Bit 1, 0: Module status module slot 1
Bit 3, 2: Module status module slot 2
Bit 5, 4: Module status module slot 3
Bit 7, 6: Module status module slot 4

X+5

Bit 1, 0: Module status module slot 5
Bit 3, 2: Module status module slot 6
Bit 5, 4: Module status module slot 7
Bit 7, 6: Module status module slot 8

X+6

Bit 1, 0: Module status module slot 9

Bit 3, 2: Module status module slot 10
Bit 5, 4: Module status module slot 11
Bit 7, 6: Module status module slot 12

X+7

Bit 1, 0: Module status module slot 13
Bit 3, 2: Module status module slot 14
Bit 5, 4: Module status module slot 15
Bit 7, 6: Module status module slot 16

X+8

Bit 1, 0: Module status module slot 17
Bit 3, 2: Module status module slot 18
Bit 5, 4: Module status module slot 19
Bit 7, 6: Module status module slot 20

X+9

Bit 1, 0: Module status module slot 21
Bit 3, 2: Module status module slot 22
Bit 5, 4: Module status module slot 23
Bit 7, 6: Module status module slot 24

X+10

Bit 1, 0: Module status module slot 25
Bit 3, 2: Module status module slot 26
Bit 5, 4: Module status module slot 27
Bit 7, 6: Module status module slot 28

X+11

Bit 1, 0: Module status module slot 29
Bit 3, 2: Module status module slot 30
Bit 5, 4: Module status module slot 31
Bit 7, 6: Module status module slot 32

*) Bit 5 ... 0: 000110 at 253-1DP31 - ECO
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Channel specific
Diagnostic

With the channel specific diagnostic you gain detailed information about
the channel error within a module. For the usage of the channel specific
diagnostic you have to release the diagnostic alarm for every module via
the parameterization. The channel specific diagnostic can be activated via
the parameterization and has the following structure:

Channel-specific diagnostic

Byte |Bit7...Bit0

X Bit 5 ... 0: ID number of the module that delivers the channel-
specific diagnostic (000001 ... 011111)*
z.B.: Slot1hasIDno.0
Slot 32 has ID no. 31
Bit 7, 6: 10 (fix) Code for channel-specific diagnostic

X+1 Bit 5 ... 0: Number of the channel or the channel group that
delivers the diagnostic (00000 .... 11111)

Bit 7 ... 6: 01=Input Module
10=Output Module
11=In-/Output Module

X+2 |Bit4 ... 0: Error messages to Profibus standard
00001: Short circuit
00010: Undervoltage (Supply voltage)
00011: Overvoltage (Supply voltage)
00100: Output Module is overloaded
00101: Temperature rise output Module
00110: Open circuit sensors or actors
00111: Upper limit violation
01000: Lower limit violation
01001: Error - Load voltage at the output
- Sensor supply
- Hardware error in the Module
Error messages - manufacturer-specific
10000: Parameter assignment error
10001: Sensor or load voltage missing
10010: Fuse defect
10100: Ground fault
10101: Reference channel error
10110: Process interrupt lost
11001: Safety-related shutdown
11010: External fault
11010: Indefinable error - not specified
Bit 7 ... 5: Channel type
001: Bit
010: 2 Bit
011: 4 Bit
100: Byte
101: Word
110: 2 Words

*) Bit 5 ... 0: 000001...001000 (slot 1...8) at 253-1DP31 - ECO

The maximum number of channel specific diagnostic is limited by the total
length of 58Byte for diagnostic. By de-activating of other diagnostic ranges
you may release these areas for further channel specific diagnostic. For
each channel always 3 Byte are used.
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Interrupts

Contents

Alarm status

The interrupts section of the slave diagnostic provides information on the
type of interrupt and the cause that triggered the input. The interrupt
section has a maximum of 20bytes. A maximum of one interrupt can be
used per slave diagnostic. The interrupt component is always the last part
of the diagnostic frame.

The contents of the interrupt information depend on the type of interrupt:

* In the case of diagnostic interrupts, the diagnostic data record 1 is send
as interrupt information (as of Byte x+4)

* In the case of process interrupts, the additional information is 4bytes
long. These data is module specific and is described at the concerning
module.

If there is a diagnostic event for channel (/channel group) 0 of a module,
there may be a module error as well as a channel error. The entry is made
in this case even if you have not enabled the diagnostic for channel
(/channel group) 0 of a module.

The interrupt section is structured as follows:

Alarm status Byte x ... x+3

Byte |Bit7 ... Bit0

X Bit5 ... 0: 010100: Length of the interrupt section incl. Byte x
Bit 6 ... 7: Code for Module-Related diagnostic

X+1 Bit 0 ... 6: Type of interrupt
0000001: Diagnostic interrupt
0000010: Process interrupt
Bit 7: Code for interrupt

X+2 Bit 7 ... 0: Slot of the module that is producing interrupt 1 ... 32

X+3 Bit 1, 0:  00: Process interrupt
01: Diagnostic interrupt incoming
10: Diagnostic interrupt ouigoing
11: reserved
Bit 2: 0 (fix)
Bit 7 ... 3: Interrupt sequence number 1...32
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Alarm status at diagnostic alarm Bytes x+4 to x+7
(corresponds CPU diagnostic record set 0)

Byte

Bit 7 .

.. Bit0

x+4

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Module malfunction, i.e. a problem has been detected
Internal error in the module

External error - module no longer addressable
Channel error in the module

Load power supply is missing

Front connector is missing

Module is not parameterized

Parameter assignment error

X+5

Bit 0.

Bit 4:
Bit &:
Bit 6:
Bit 7:

.. 3: Module class
1111: Digital module
0101: Analog module
1000: FM
1100: CP
Channel information available
User information available
always "0"
always "0"

X+6

Bit O:
Bit 1:
Bit 2:

Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Memory or coding key analog module is missing
Communication error

Operating mode

0: RUN

1: STOP

Cycle time monitoring addressed

Module power supply failure

Empty battery

Complete backup failure

always "0"

xX+7

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:

reserved
reserved
reserved
reserved
reserved
reserved
Process interrupt lost
reserved

Continued ...
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... Continue

Alarm status at diagnostic alarm Bytes x+8 to x+19
(corresponds CPU diagnostic record set 1)

Byte |Bit7...Bit0

x+8 | 70h: Module with digital inputs

71h: Module with analog inputs

72h: Module with digital outputs

73h: Module with analog outputs

74h: Module with analog in-/-outputs
76h: Counter

x+9 Lenght of the channel-specific diagnostic
x+10 [ Number of channels per module

x+12 | Diagnostic event on the channel/channel group 0
Assignment see module description

x+13 | Diagnostic event on the channel/channel group 1
Assignment see module description

x+19 | Diagnostic event on the channel/channel group 7
Assignment see module description

Alarm status at process alarm Bytes x+4 to x+7

More detailed information to the diagnostic data is to find in the concerning
module descriptions.
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IM 253-xDPx1 - DP-V1 slave - Firmware update

Overview

Approach

Supply firmware file
header.upd

Load project into
hardware
configurator

The firmware update for the DP-V1 slave VIPA 253-1DPO01 is at this time
only available with Siemens CPUs. For this your firmware is online
transferred from the hardware configurator to the CPU which passes the
firmware on to the according DP slave via the connected DP master using
Profibus.

Note!

The DP slaves IM 253-1DP31 - ECO and IM 253-1DP11 don't support a
firmware update!

* Make firmware file available
» Load project into the hardware configurator
» Transfer firmware

The most recent firmware for the DP-V1 Profibus slaves is to find at
ftp.vipa.de/support/firmware/System%20200V/DP_Slave/IM253-1DP01
as package Px000019_Vxxx.zip with xxx=version.

Extract and copy the file header.upd into your work directory.

» Open the hardware configurator with the configured DP slave.

» Click on the DP slave and choose PLC > Update Firmware. This menu
option is only available when the highlighted DP slave supports the
function "Update firmware ".

- the dialog window "Update firmware " appears.

» Choose your work directory via the button "Search" where the file
header.upd is stored. Choose header.upd. — You will see information
for which modules and from which firmware version on the chosen file is
convenient.

» Activate the control field "Activate firmware after loading" because only
then the new firmware is copied to the Flash and click then on [Execute].
- it is proofed if the chosen file is valid and at positive result the file is
transferred to the DP slave.

Note!

During runtime the firmware update at the DP slave is executed after app.
3s. Please regard that the DP slave executes a reboot which may cause
the DP master to remain in STOP res. may influence your user application.
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IM 253-xDPx1 -

Overview

DP-V1 slave - I&M data

Identification and maintenance data (I&M) are stored information in a
module which support you at:

» check of the system configuration
» discover of hardware changes
* remove errors in a system

Identification data (I data) are information of the module e.g. order number,
serial number, which can be found printed at the module.

| data are manufacturer information and can only be read.

Maintenance data (M data) are information like location and date of
installation. M data were produced and stored during project engineering

By means of I&M data the modules can online be identified. Starting with
Profibus firmware V110 the data are available at the Profibus slaves.

Note!
Only one DP master may access at one time the |&M data.

Structure The data structure of the 1&M data corresponds to the specifications of
Profibus guideline - order no. 3.502, version 1.1 from May 2003.
I&M data ‘Access ‘ Preset ‘ Explanation
Identification data 0: IM_INDEX: 65000
MANUFACTURER_ID read (2Byte) 22B hex Name of the manufacturer
(555 dez) (555 dez = VIPA GmbH)
ORDER_ID read (20Byte) depends on the Order number of the module
module VIPA 253-1DP01/31
SERIAL_NUMBER read (16Byte) depends on the Serial number of the module for clear
module identification.
HARDWARE_REVISION read (2Byte) depends on the Hardware revision of the module
module which is incremented on changes at
the firmware.

continued ...
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... continue

SOFTWARE_REVISION

read (4Byte)

Firmware version
Vxyz

Firmware version of the module.

An increase of the firmware version
also increases the hardware revision

REVISION_COUNTER read (2Byte) 0000 hex reserved

PROFILE_ID read (2Byte) F600 hex Generic Device

PROFILE_SPECIFIC_TYPE |read (2Byte) 0003 hex at I/O modules

IM_VERSION read (2Byte) 0101 hex Information about the version of the
I&M data. (0101 hex = Version 1.1)

IM_SUPPORTED read (2Byte) 001F hex Information about available I&M-Data

(IM_INDEX: 650000 ...65004)

Maintenance data 1: IM_INDEX: 65001

TAG_FUNCTION read / write _ Clear module ID inside the system
(32Byte)

TAG_LOCATION read / write _ Location of installation of the module
(22Byte)

Maintenance data 2: IM_INDEX: 65002

INSTALLATION_DATE read / write _ Date and if applicable time of
(16Byte) installation of the module

RESERVED read / write _ reserved
(38Byte)

Maintenance data 3: IM_INDEX: 65003

DESCRIPTOR read / write _ Commentary to the module
(54Byte)

Maintenance data 4: IM_INDEX: 65004

SIGNATURE read / write _ Commentary to the module
(54Byte)
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Installation guidelines

Profibus in
general

Fiber optic system

Electrical system

The VIPA Profibus DP network must have a linear structure.

Profibus DP consists of minimum one segment with at least one master
and one slave.

A master is always used in conjunction with a CPU.

Profibus supports a max. of 126 participants.

A max. of 32 devices are permitted per segment.

The maximum length of a segment depends on the transfer rate :

9.6 ... 187.5kBaud - 1000m
500kBaud - 400m
1.5MBaud - 200m
3 ... 12MBaud - 100m

The network may have a maximum of 10 segments. Segments are
connected by means of repeaters. Every repeater is also seen as
participant on the network.

All devices communicate at the same baud rate, slaves adapt auto-
matically to the baud rate.

Only one fiber optic master may be used on one line.

Multiple masters may be deployed with a single CPU as long as they are
located on the same backplane bus (please take care not to exceed the
max. current consumption).

The maximum length of a FO link between two slaves may not exceed
300m with HCS-FO and 50m with POF-FO, independent from the baud
rate.

The number of bus participants depends on the baud rate:

< 1.5MBaud > 17 participants incl. master
3MBaud - 15 participants incl. master
6MBaud - 7 participants incl. master
12MBaud - 4 participants incl. master

The bus does not require termination.

Note!

You should place covers on the unused sockets on any fiber optic device
(e.g. the jack for the following participant at the bus end) to prevent being
blinded by the light or to stop interference from external light sources. You
can use the supplied rubber stoppers for this purpose. Insert the rubber
stoppers into the unused openings on the FO interface.

The bus must be terminated at both ends.
Masters and slaves may be installed in any combination.

HBO7E - IM - Rev. 12/33
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Combined system

Installation and

integration with

Profibus

Profibus using

RS485

Bus connection

Master

* Any FO master may only be installed on an electrical system by means
of an Optical Link Plug, i.e. slaves must not be located between a
master and the OLP.

* Only one converter (OLP) is permitted between any two masters.

» Assemble your Profibus system using the required modules.

» Adjust the address of the bus coupler to an address that is not yet in use
on your system.

» Transfer the supplied GSD-file into your system and configure the
system as required.

» Transfer the configuration into your master.
» Connect the Profibus cable to the coupler and turn the power supply on.

Profibus employs a screened twisted pair cable based on RS485 interface
specifications as the data communication medium. The Profibus line must
be terminated with ripple resistor.

The following picture illustrates the terminating resistors of the respective
start and end station.

RXD/TXD-P(B) 3

Slave Slave
6 - - 6
P5V— - -, / \ / \ ¢ - PV
- , I T
(- | \ 1 ! by
1330 ' b330
Lo I / (-
I [ L
‘ ! 3 RxD/TxD-P(B) 3 ! ! 3 RxD/TxD-P(B)

|
]
RxD/TXD-N(A) 8 1~ ‘ 8 RxD/TxD-N(A) 8 1~ |8 RxD/TXD-N(A)
° ! M
P ! P
} 1330 f 330} |
| |
5| -- X ‘ L s
M5V - @ -~ | [ | ] L-¢ - M5V
! ! ! ]
| (I
\ \
\ // \ // .
Shield 1 \/ 1 Shield \/ 1 Shield

Termination with
"EasyConn"

fooo
A\ ooo

i pt:0 :I..D

oo

U

The bus connector is provided with a switch that is used to activate a
terminating resistor.

ST

[ n:l

|[Lieoai Attention!

fO0Oo

B\ooo|| | The terminating resistor is only effective, if the connector
B 08 5 is installed at a slave and the slave is connected to a

o power supply.

Note!

A complete description of installation and deployment of
the terminating resistors is delivered with the connector.
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"EasyConn" Bus In systems with more than two stations all partners are wired in parallel.
connector For that purpose, the bus cable must be feed-through uninterrupted.
Via the order number VIPA 972-0DP10 you may order the bus connector
"EasyConn". This is a bus connector with switchable terminating resistor
and integrated bus diagnostic.

0° 45° 90°

=

—r 1

>
>
>
1
oA e)
| —

B B B C
0° 45° 90°
A 64 61 66
B 34 53 40
C 15.8 15.8 15.8
all in mm

Note!

To connect this plug, please use the standard Profibus cable type A with
solid wire core according to EN50170.

Under the order no. 905-6AA00 VIPA offers the "EasyStrip" de-isolating
tool, that makes the connection of the EasyConn much easier.

Assembly * Loosen the screw.
 Lift contact-cover.
* Insert both wires into the ducts provided
(watch for the correct line color as below!)
* Please take care not to cause a short
circuit between screen and data lines!
» Close the contact cover.
» Tighten screw
(max. tightening torque 4Nm).
Please note: The green line must be connected to A, the red line to B!
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Profibus with
FO link

Advantages of FO
over copper
cables

FO cable
FO connector

The fiber optic cable/optical waveguide (FO) transfers signals by means of
electromagnetic waves at optical frequencies. Total reflection will occur at
the point where the coating of the fiber optic cable meets the core since the
refractive index of this material is lower than that of the core. This total
reflection prevents the ray of light escaping from the fiber optic conductor
and it will therefore travel to the end of the fiber optic cable.

The FO cable is provided with a protective coating.
The following diagram shows the Structure of a fiber optic cable:

3 [11 Fiber coating
[2] Protective cover
2 a N 4 < 4 q\ [3] Fiber core
‘ I 4 [4] Ray of light

The fiber optic system employs pulses of monochromatic light at a
wavelength of 650nm. If the fiber optic cable is installed in accordance with
the manufacturers guidelines, it is not susceptible to external electrical
interference. Fiber optic systems have a linear structure. Each device
requires two lines, a transmit and a receive line (dual core). It is not
necessary to provide a terminator at the last device.

The Profibus FO network supports a maximum of 126 devices (including
the master). The maximum distance between two devices is limited to 50m.

» wide bandwidth

* low attenuation

* no cross talk between cores

* immunity to external electrical interference
* no potential difference

» lightning protection

* may be installed in explosive environments
» low weight and higher flexibility

» corrosion resistant

» safety from eavesdropping attempts

VIPA recommends to use FO connector and cable supplied by Hewlett
Packard (HP):

HP order no.: FO cable

HFBR-RUS500, HFBR-RUD500, HFBR-EUS500, HFBR-EUDS500
HP order no.: FO connector

With crimp-type assembly: HFBR-4506 (grey), HFBR-4506B (black)
Without crimp-type assembly: HFBR-4531

For more see following page.
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Fiber optic cabling
under Profibus

The VIPA fiber optic Profibus coupler employs dual core plastic fiber optic
cable as the communication medium. Please keep the following points in
mind when you connect your Profibus FO coupler: predecessor and
successor must always be connected by means of a dual core FO cable.

The VIPA bus coupler carries 4 FO connectors. The communication direc-
tion is defined by the color of the connector (dark: receive line, light: send
line).

When the bus has been turned on, you recognize the receive line by the
light, while the darker line is the send line.

The connectors Hewlett Packard (HP) are available in two different
versions:

FO connector with crimp-type assembly
FO connector without crimp-type assembly

FO connector with crimp-type assembly HP order no.: HFBR-4506 (gray)

HFBR-4506B (black)

Connection for predecessor Advantages: polarity protection.

reception

transmission

Connection for successor

transmission

reception

—

|

Pressring

—]

Crimp

pressring here

|

—

1

s

with crimping tool

@%ﬁ%

7 You can only install the connector so
that the side of the connector shown
here faces to the right.

Disadvantages: special tool required

You require a special crimping tool from
Hewlett Packard (HP order no.: HFBR-
4597) for the installation of the press
ring required for strain relief.

Connector installation

You install the connector by first
pushing the press-ring onto the dual
core FO cable. Separate the two cores

1 for a distance of app. 5cm. Use a
/HW S stripper to remove the protection cover
for app. 7mm.
E Insert the two cores into the plug so
‘ s that the ends of the fiber optic cable

protrude at the front. Keep an eye on
the polarity of the cores (s.a.).

Push the press-ring onto the plug and
crimp the ring by means of the crimp
tool. The description of how to trim and
polish of the ends of the FO cores is
Cut protruding fiber using a identical to the 2nd connector type

knife to leave app. 1.5 mm.

Polish the ends to a flat Shown beIOW-

surface using the HP polishing

1,5 mm
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FO connector without crimp-type assembly

Connection for predecessor
reception []]:' —

transmission

Connection for successor

I

transmission

reception

I
I

AN
%ﬁ

FO cable

1,5 mm
Cut protruding fiber using a
|| L knife to leave app. 1.5 mm.

Polish the ends to a flat

[
surface using the HP polishing

Cutting and polishing the ends of the FO cable

Polishing
~—— tool
S Abrasive

N oy paper

HP order no.: HFBR-4531
Advantages: no special tool required.

This shell of this type of plug is
provided with an integrated strain relief.

The fiber optic cable is clamped
securely when you clip the two sections
of the shell together.

This system can be used to prepare
simplex and duplex plugs. You can
assemble a simplex plug by clipping the
two sections of a shell together and a
duplex plug by clipping two plugs
together.

Disadvantages: no protection against
polarity reversal.

These plugs can be inserted in two
positions. Please check the polarity
when you have turned on the power.
The light emitting fiber is the fiber for
reception.

Assembling a plug:

2 complete plugs are required to as-
semble a duplex plug. Separate the two
cores for a distance of app. 5cm. Use a
stripper to remove the protection cover
so that app. 7mm of the fiber is visible.

Insert the two cores into the plug so
that the ends of the fiber optic cable
protrude at the front. Keep an eye on
the polarity of the cores (s.a.).

Cut protruding fiber using a knife so
that app. 1.5mm are still visible. Polish
the ends to a flat surface using the HP
polishing set (HP order no.:HFBR-
4593).

Insert the plug into the polishing tool
and polish the fiber to achieve a plane
surface as shown in the figure. The
instructions that are included with the
set contain a detailed description of the
required procedure.
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Example for a
Profibus network

One CPU and The CPU should have a short cycle time to ensure that the data from slave
multiple master no. 5 (on the right) is always up to date. This type of structure is only
connections suitable when the data from slaves on the slow trunk (on the left) is not

critical. You should therefore not connect modules that are able to issue

alarms.

CPU with
short cycle time CPU

IM 208

B!

1.2,

3,4

IM 208

B!

slow due to the large number of
interfaces, i.e. transferred data is
not always up to date

subject to fast updates.
For short CPU cycle times the data
of IM-interface no. 5 is always up to date.

IM 253

D Input/output periphery

IM 253

D Input/output periphery

H Input/output periphery

D Input/output periphery

D Input/output periphery

HBO7E - IM - Rev. 12/33
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Multi master Multiple master connections on a single bus in conjunction with a number
system of slaves:
CPU IM 208 CPU IM 208
13 2,4
!
IM 253 IM 253
D Input/output periphery D Input/output periphery
! 1 | 4
IM 253 IM 253
D Input/output periphery D Input/output periphery
of 215

Expansion options
CPU IM 208 - master only by means of glectrlcal clonnectlonsl
- slaves by means of electrical or optical connections

5

D Input/output periphery

Expansion options
- master only by means of electrical connections
- slaves by means of electrical or optical connections
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Optical Profibus

CPU | IM208
1.2,
3,4
IM 253

HH Input/output periphery

IM 253

HH Input/output periphery

IM 253

HH Input/output periphery

HH Input/output periphery

Expansion options Links to other masters via optical
- slaves optical or electrical links (by means of an optical
- slaves electric link plug) are NOT permitted!
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Combination of
optical and
electrical Profibus

CPU

IM 208

I

2,4

@ >

®)

Bus connector RS 485
This bus connector is provided to allow
connection of an optical (via OLP) or electrical

device to the Profibus

line.

OLP Optical Link Plug

The OLP provides the

interface between

the optical and the electrical

Profibus network.

The converter is bi-directiona.

\"ﬁﬁss

Input/output

periphery

Lﬂﬂ

Input/output

periphery

This connection must only
be used for electrical or optical

connections

to slaves!

In a combined fiber optical Profibus system only one converter (OLP) may
be installed between any two masters!

IM 253

Input/output periphery

IM 253

D Input/output periphery

- master - only electrical

Expandable by:
- slaves - electrical

IM 253

Input/output periphery

3-88

HB97E - IM - Rev. 12/33



Manual VIPA System 200V Chapter 3 Profibus DP

Commissioning

Overview

Installation

Addressing

Configuration in
the master system

Transferring your
project

Connecting a
system by means
of Profibus

» Assemble your Profibus system.

» Configure your master system.

» Transfer the configuration into your master.

» Connect the master and slave modules with the Profibus.
* Turn the power supply on.

Assemble your Profibus system using the wanted modules.

Every Profibus slave coupler has an internal power supply. This power
supply requires an external DC 24V power supply. In addition to the
circuitry of the bus coupler, the voltage supply is also used to power any
modules connected to the backplane bus.

Profibus and backplane bus are galvanically isolated from each other.

Adjust the address of every Profibus slave module as required.

Configure your Profibus master in your master system. You can use the
WinNCS of VIPA for this purpose.

A number of different transfer methods are employed due to the fact that a
number of different hardware versions of the VIPA Profibus master
modules are existing. These transfer methods are described in the master
configuration guide for the respective hardware version.

In a system with more than one station all stations are wired in parallel. For
this reason the bus cable must be feed-through uninterrupted.

You should always keep an eye on the correct polarity!

Note!

To prevent reflections and associated communication problems the bus
cable has always to be terminated with its ripple resistor!
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Using the diagnostic LEDs

The following example shows the reaction of the LEDs for different types of
network interruption.

Master . .
Interruption at position A

The Profibus has been interrupted.

Interruption at position B
Communication via the backplane
bus has been interrupted.

L]
I

AR

. LED Position of
O slave 1 interruption

] LED A B
A @ RD blinks | off
Slave 1 ER off on
DE off off

3 T

hw LED Position of

slave 2 interruption

LED A B
RD blinks |on
Slave 2 ER off off
DE off on
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Sample projects for Profibus communication

Example 1

Problem The following example describes a communication between a master and a
slave system.

The master system consists of a CPU 21x (here CPU 214-1BA02) and a
DP master IM 208DP. This system communicates via Profibus with a
IM 253DP and an output module.

Via this system, counter values should be exchanged via Profibus and
monitored at the output module. The counter values have to be created in
the CPU.

Problem in detail The CPU has to count from FFh to O0Oh and transfer the counter value
cyclically into the output area of the Profibus master. The master sends this
value to the DP slave. The received value shall be monitored at the output
module (at address 0).

CPU Master Slave DO
CPU 214|IM208DP IM253DF DO 8
C cl
Addr.:2 Addr.:i/
Counter:
FFh ... 00h C
Project data CPU 214 and IM 208DP (Master)
Counter value: MB 0 (FFh ... 00h)
Profibus address: 2

IM 253DP and DO (Slave)
Profibus address: 3
Output area: Address 0, length: 1Byte
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Engineering To be compatible with the Siemens SIMATIC Manager, you have to
IM 208DP execute the following steps for the System 200V:

» Start the Hardware configurator from Siemens

 Install the GSD-file vipa_21x.gsd

* Project a CPU 315-2DP with DP master (master address 2)
» Add a Profibus slave "VIPA_CPU21x" with address 1.

* Include the CPU 214-1BA02 at slot 0.

* Include the DP master 208-1DPO01 at slot 1.

To connect your IM 253DP, you have to execute the following steps after
including the GSD-file vipa0550.gsd:

* Add the Profibus slave "VIPA_DP200V_2" with address 3.
You will find the DP slave in the hardware catalog from Siemens at:
Profibus DP>Additional field devices>I/O>VIPA System_200V

* Include the digital output module 222-1BF00 at slot 0.
» Assign the output address 0.

= (0] UR ; .
— =

; vipa_21x.gsd vipa0550.gsd

2 CELG15-2 DB PROFIBUS[1]): DP-M astersystem (1]

X DF

g 1 i

4 @l vIPA_Cl @FVIPAD

5 S CPUZAR < DF 200%

3 s

; SO0 AIN000

]

|

10

1
Slot E DPID Order Mumber / Designation | Adress | O Adresse | Comm...
] 804 2221BF00 DO8:DC24 ] -
1
2
&
4

lat DRID Order Mumber / Designation | | &dress B B
] 214-1BAD2 CPU 214 -~
1] 208-10P07 Ik4208 DP
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User application

in the CPU

Transfer and
execute project

For the user application in the CPU, we use the OB35. The OB35 is a time
OB, where the call cycle is defined in the CPU properties.

OB 35 (Time-OB)

L MB 0 counter from FFh to 0Oh

L 1

-1

T MB 0 remenber new counter val ue

T AB 0 transfer new counter value to output byte O
via Profibus

BE

The call cycle of the OB35 may be defined in the "properties" of your CPU
315-2DP at prompter alarm. Type for example 100ms.

Now the programming is complete. Transfer your project into the CPU and
execute the program.

Connect your PU res. PC with your CPU via MPI.
If your PU doesn't support MPI, you may use the VIPA "Green Cable" to
establish a point-to-point connection.

The "Green Cable" has the order number VIPA 950-0KB0O0 and may
only be used with VIPA CPUs of the Systems 100V, 200V, 300V and
500V. For the employment, the following settings are required:

- Choose the interface parameterization ,PC Adapter (MPI) in your
project engineering tool at Options > Configure PU/PC interface. If
needed, you have to add this first.

- Click on [Properties] and set the wanted COM port and the baud rate
38400 at "Local interface".

Configure the MPl-interface of your PC.

Via PLC > Load to module you transfer your project into the CPU.

If you want to save your project on MMC additionally, plug-in a MMC and

transfer your user application via PLC > Copy RAM to ROM.

During the write process the "MC"-LED at the CPU is blinking. Due to
the system, the completion of the write operation arrives too soon. It is
only completed when the LED has been extinguished.

As soon as CPU and DP master are in RUN, the counter values are
transferred via Profibus and monitored at the output module of the DP
slave.

HBO7E - IM - Rev. 12/33
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Example 2

Problem

Problem in detail

Project data

This example shows a communication between a CPU 21x (here CPU 214-
1BA02) with IM 208 DP master and a CPU 21xDP (here CPU 214-2BP02).

Via this system, counter values should be exchanged via Profibus and
monitored at the output module of the respective partner.

The CPU 214 has to count from FFh to 00h and transfer the counter value
cyclically into the output area of the Profibus master. The master sends this
value to the DP slave of the CPU 214DP.

The received value shall be stored in the input periphery area of the CPU
and monitored via the backplane bus at the output module (at address 0).

Vice versa, the CPU 214DP has to count from 00h to FFh, store the value
in the output area of the CPU slave and transfer it to the master via
Profibus.

This value is monitored at the output module of the CPU 214 (address 0).

Master Slave
|
CPU 214|1M208DPF DO 8 CPU 214DP DO 8

i I

E f\ddr.:3§

i

Addr.:2

\I/ NIARI/

o C2 an" 7
ciP

CPU 214 and DP master
Counter value: MB 0 (FFh ... 00h)
Profibus address: 2
Input area: Address 10 Length: 2 Byte
Output area: Address 20 Length: 2 Byte
CPU 214DP
Counter value: MB 0 (00h...FFh)
Input area: Address 30 Length: 2 Byte
Output area: Address 40 Length: 2 Byte
Parameter data: ~ Address 800 Length: 24 Byte (fix)
Diagnostic data: Address 900 Length: 6 Byte (fix)
Status data: Address 1020 Length: 2 Byte (fix)

Profibus address: 3
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Engineering To be compatible with the STEP®7 projecting tool from Siemens, you have
CPU 214 of the to execute the following steps for CPU 214 and DP master:
DP master .

Start the Hardware configurator from Siemens

Install the GSD-file vipa_21x.gsd

Project a CPU 315-2DP with DP master (master address 2)
Add a Profibus slave "VIPA_CPU21x" with address 1.
Include a CPU 214-1BAO02 at slot 0 of the slave system

Include the DP master 208-1DP01 (place holder) at slot 1 and include
the output module 222-1BF00 at slot 2.

Give the output module 222-1BF00 at slot 0.

Profibus link-up of To connect your real CPU 214DP, you have to execute the following steps
the CPU 214DP after including the GSD-file vipa04d5.gsd:

1

CPU 315-2 DP
oF

]

Add the Profibus slave "VIPA_CPU2xxDP" (address 3)

Include the "2 Byte Output" element at slot 0 and choose the output
address 20.

Include the "2 Byte Input" element at slot 1 and choose the input
address 10.

Save your project.

—=|=|w|oo|~|om o= w

==

vipa_21x.gsd vipaOdd5.gsd
FROFIBUS(1): DP-Mastersystem (1]
VIRl B AVIPA L

AGPUZExDR

B

v

i

U

i

Slat DF 1D Order Mumber / Designation g | | Adiess O Adresze | Co..
1] 1EDE 2 Byte Dutput 20..21 -
1 16DE 2 Bute Input 10,11
2
3
1

Slat DR ID Order Mumber / Designation | &dress 0 Adresse | Comm...

1] 1] 214-1BAD2 CPU 214 -

1 ] 208-1DPO1 Ib4208 DP

2 G0A 222-1BF00 DOSxDC24Y 0

3

1
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User application in
the CPU 214

Transfer project and
execute

The user application in the CPU 21x has 2 tasks to execute, shared
between two OBs:

» Test the communication via control byte.
Load the input byte from Profibus and monitor the value at the output
module.

OB 1 (cyclic call)
L B#16#FF

T B 20 control byte for slave CPU

L B#16#FE | oad control value OxFE

L IB 10 control byte from sl ave

<>| CPU correct?

BEC no -> End
Data transfer via Profibus

L IB 11 | oad i nput byte 11 (output data
of the CPU214DP) and

T B o0 transfer to output byte O

BE

» Read counter value from MB 0, decrement it, store in MB 0 and transfer
it to the CPU 21xDP via Profibus.

OB 35 (Time-OB)

L MB O counter from OxFF to 0x00
L 1

-1

T MB O

T B 21 Transfer to output byte 21

(i nput data of the CPU214DP)
BE

Transfer your project with the hardware configuration into the CPU and
execute the program. The hardware configuration of CPU 214 and DP
master is now finished.

The following pages describe the project engineering of the CPU 214DP.
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Engineering
CPU 214DP

= (0] LR
7

B~

To be compatible with the Siemens SIMATIC Manager, you have to
execute the following steps for the CPU 214DP:

» Start the Hardware configurator from Siemens
* Install the GSD-file vipa_21x.gsd
* Project a CPU 315-2DP with DP master (master address 2)
» Add a Profibus slave "VIPA_CPU21x" with address 1.
* Include the CPU 214-2BP02 at slot 0
» Select the following parameters for the CPU 214DP:

- Input Add.: 30

- Input Length: 2

- Output Add.: 40

- Output Length: 2

- Prm. Add.: 800

- Diag. Add.: 900

- Stat. Add.: 1020

- Profibus DP Add.: 3

* Include the output module 222-1BF00 at slot 1 and give them the output
address 0.

» Safe your project.

vipa_21x.gsd

PROFIBUS[): DP-Mastersystern (1]

CPU 315-2 DP
OF

= |z |w|oo|~|o|o ||

==

@l vIPa_Cl

A0 hess /1D Paametr Assigrmont |
Farameters | Value
=] £25) Station parameters |
=15 Device-specific parameters E
Ekdps ch 1t input adr.
(Z] dps ch 1: input len. z
[Z] dps ch 1: output adr. 40
[£] dps ch 1: output len. E
(Z] dps ch 1: prm. adr. 500
(£] dps ch 1: diag. adr. Q00
[Z] dps ch 1: stat, adr, 1020
[£] dps ch 1: PROFIBUS DP address 3
Slat DPID Order Nuréesignatinn | Adress 0 Adresze | C
0 0 214-2BP02 CPU 214-DP -
1 D& 222-1BFO0 DOBDC24Y 1]
2
3
4
=
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User application Like shown above, the user application has 2 tasks, shared between two
in the CPU 214DP OBs:

* Load the input byte from the Profibus slave and monitor the value at the
output module.

OB 1 (cyclic call)

L Pl W 1020 | oad status data and store it
T MA 100 in the bit nmenory word

AN M 100.5 conmi ssi oni ng by DP naster
BEC successful ? no -> End

A M 101.4 recei ve data valid?

BEC no -> End

L B#16#FF | oad control value and conmpare with
L PIB 30 control byte (1% input byte)
<>|

BEC recei ve data not valid

L B#16#FE control byte for Master-CPU
T PQB 40

Data transfer via Profibus

L PIB 31 | oad periphery byte 31 (input

data from Profi bus slave) and
T IB O transfer into output byte O
BE

« Read counter value from MB 0, increment it, store it in MB 0 and
transfer it via Profibus to CPU 214.

OB 35 (Time-OB)

L MB 0 counter from 0x00 to OxFF
L 1

+

T MB O

T PQB 41 Transfer counter value to

peri phery byte 41 (CQutput data
of the Profibus slave)
BE

Transfer project and  Transfer your project with the hardware configuration into the CPU (see
execute Example 1) and execute the program.
As soon as the CPUs and DP master are in RUN, the counter values are
transferred via Profibus and monitored at the according output module.
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Technical data

Profibus DP
master

IM 208DP

Electrical data

VIPA 208-1DP01

Power supply

Current consumption
Power loss

Isolation

Status indicators
Connections/interfaces

via backplane bus
max. 450mA

2W

> AC 500V

via LEDs on the front

9pin D-type socket Profibus connector

Profibus interface

Connection
Network topology

Medium

Data transfer rate
Total length

Max. no. of stations

9pin D-type socket

Linear bus, active bus terminator at both ends, tap lines are
permitted.

Screened twisted pair cable, under certain conditions
unscreened lines are permitted.

9.6kBaud to 12MBaud

100m without repeaters for 12MBaud,

1000m with repeaters

32 stations in any segment without repeaters. Extendible to
126 stations when using repeaters.

Combination with peripheral
modules

max. no of slaves
max. no. of input bytes
max. no. of output bytes

125
256 (1024 since V3.0.0)
256 (1024 since V3.0.0)

Dimensions and weight

Dimensions (WxHxD) in mm
Weight

25.4x76x78
110g
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IM 208DPO

Electrical data

VIPA 208-1DP11

Power supply

via backplane bus

Current consumption max. 450mA
Power loss 2W
Isolation > AC 500V

Status indicator
Connections/interfaces

via LEDs on the front
2pin socket for fiber optic cable  Profibus interface

Profibus interface

Connection 2pin socket for fiber optic cable

Network topology Linear structure with dual FO cable, no bus terminator
required

Medium dual-core fiber optic cable

Data transfer rate 12MBaud

Total length at POF-FO: max. 50m between stations

Max. no. of stations

at HCS-FO: max. 300m between stations
17 stations incl. Master

Combination with peripheral modules

max. no of slaves
max. no. of input bytes
max. no. of output bytes

16
256 (1024 since v3.0.0)
256 (1024 since v3.0.0)

Dimensions and weight

Dimensions (WxHxD) in mm

Weight

25.4x76x78
110g

Max. number of

The maximum number of DPO participants depends on the baud rate. The

stations table shows the max. number incl. master:
Baud rate max. no. of participants
< 1.5MBaud 17
3MBaud 15
6MBaud 7
12MBaud 4
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Profibus DP

slave

IM 253DP

Electrical data VIPA 253-1DP00 | VIPA 253-1DP01 | VIPA 253-1DP31 -
(DP-V0) (DP-VO/V1) ECO (DP-VO/V1)

Power supply DC 24V (20.4 ... 28.8V) ext. power supply at front

Current consumption max. 1A max. 0.3A

Output current backplane bus max. 3.5A max. 0.8A

Isolation = AC 500V

Status indicator
Connections/interfaces

via LEDs on the front

9pin D-type socket Profibus connector

Profibus interface

Connection
Network topology

Medium

Data transfer rate
Total length

Max. no. of stations

9pin D-type socket

Linear bus, active bus terminator at both ends, tap lines are
permitted.

Screened twisted pair cable, under certain conditions
unscreened lines are permitted.

9.6kBaud to 12MBaud

100m without repeater for 12MBaud;

1000m with repeater

32 stations in any segment without repeater. Extendible to

Diagnostic functions

126 stations when using repeaters.
|

Standard diagnostic

The last 100 results are stored in Flash-ROM.

Extended diagnostic - possible
Data

Input data max. 152Byte max. 244Byte
Output data max. 152Byte max. 244Byte

Combination with peripheral
modules

max. no of modules*
max. digital I/Os
max. analog 1/Os

32 8
32 8
16 8

Dimensions and weight

Dimensions (WxHxD) in mm
xWeight

25,4xX76X78
80g

J depends on the power consumption

HBO7E - IM - Rev. 12/33
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IM 253DPO

Electrical data

VIPA 253-1DP10 VIPA 253-1DP11
(DP-V0) (DP-VO/V1)

Power supply
Current consumption
(in no-load operation)

Current consumption (rated value) | 1A max.
Output current backplane bus max. 3.5A
Power loss 2.5W
Isolation > AC 500V

Status indicator
Connections/interfaces

DC 24V (20.4 ... 28.8V), ext. power supply at front
50mA

via LEDs on the front

4pole FO socket Profibus connection

Profibus interface

Connection 4pole socket for fiber optic cable

Network topology Linear structure with dual FO cable, no bus termination
required

Medium dual-core fiber optic cable

Data transfer rate 12MBaud

Total length at POF-FO: max. 50m between stations

Max. no. of stations

at HCS-FO: max. 300m between stations
17 stations incl. master (see below)

Diagnostic functions

Standard diagnostic

The last 100 results are stored in Flash-ROM.

Extended diagnostic no possible
Data

Input data max. 152Byte max. 244Byte
Output data max. 152Byte max. 244Byte

Combination with peripheral
modules

max. no of modules

32 (depending on current consumption)

max. digital 1/0s 32

max. analog 1/0Os 16
Dimensions and weight

Dimensions (WxHxD) in mm 25.4x76x78
Weight 80g

Max. number of

The maximum number of DPO participants depends on the baud rate. The

stations table shows the max. number incl. master:
Baud rate max. no. of participants
< 1.5MBaud 17
3MBaud 15
6MBaud 7
12MBaud 4
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Profibus DP

slave

(redundant)

IM 253DPR

(DP-VO0)

Electrical data VIPA 253-2DP50

Power supply DC 24V (20.4 ... 28.8V), ext. power supply at front

Current consumption 50mA

(in no-load operation)

Current consumption (rated value) 1A max.

Output current backplane bus max. 3.5A

Power loss 2.5W

Isolation > AC 500V

Status indicator via LEDs on the front

Connections/interfaces 9pin D-type socket (2x) Profibus connector

2 channels DP1/DP2

Profibus interface

Connection 9pin D-type socket (2x)

Network topology Linear bus, active bus terminator at both ends, tap lines
are permitted.

Medium Screened twisted pair cable, under certain conditions
unscreened lines are permitted.

Data transfer rate 9.6kBaud to 12MBaud (automatic adjustment)

Total length 100m without repeater for 12MBaud;
1000m with repeater

Max. no. of stations 32 stations in any segment without repeater. Extendible
to 126 stations when using repeaters.

Diagnostic functions

Standard diagnostic The last 100 results are stored in Flash-ROM.

Extended diagnostic -

Combination with peripheral modules

max. no of modules 32 (depending on current consumption)

max. digital I/Os 32

max. analog 1/Os 16

Dimensions and weight

Dimensions (WxHxD) in mm 50.8x76x78

Weight 120g
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Profibus DP
slave
(combination
module)

IM 253DP
DO 24xDC 24V
DP-VO

Electrical data

VIPA 253-2DP20

Power supply
Current consumption

Output current backplane bus max. 3.5A

Isolation = AC 500V

Status indicator via LEDs on the front

Connections/interfaces 9pin D-type socket Profibus connector

DC 24V (20.4 ... 28.8V), ext. power supply at front
max. 5A

Profibus interface

Connection
Network topology
Medium

Data transfer rate
Total length

Max. no of stations

9pin D-type socket

Linear bus, active bus terminator at both ends.

Screened twisted pair cable, under certain conditions
unscreened lines are permitted.

9.6kBaud to 12MBaud (automatic adjustment)

100m without repeaters for 12MBaud;

1000m with repeaters

32 stations in any segment without repeaters. Extendible to
126 stations when using repeaters.

Diagnostic functions

Standard diagnostic
Extended diagnostic

The last 100 results are stored in Flash-ROM.

Combination with peripheral
modules

max. no of modules

31 (depending on current consumption)

max. digital I/Os 31
max. analog 1/Os 16
Output unit

Number of outputs 24

Nominal load voltage
Output current per channel
Status indicator

DC 24V (20.4...28.8V) supplied internally via Profibus coupler
1A (sum current max. 4A)
Power (PW) fuse OK, Error (ER) short circuit, overload

Programming data

Output data

4Byte (3Byte are used)

Dimensions and weight

Dimensions (WxHxD) in mm
Weight

50.8x76x78
150g
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Chapter 4 Interbus

Overview This chapter contains all the information that you require to connect your
System 200V periphery to Interbus.

A description of the Interbus basics is followed by details of the Interbus
coupler, its installation and commissioning.

The chapter is concluded by the technical data.

Below follows a description of:

System overview and Interbus basics

Hardware structure, deployment and commissioning of the Interbus
coupler

Technical data
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System overview

You can use the VIPA Interbus slave to connect up to 16 input and 16
output modules of the System 200V to your Interbus.

At present one Interbus slave module is available from VIPA.

p—ry

IM 253 IBS

soons Al

e R o eSS

¢
2 al gd
O- |o 7
5I IzA 253-11B00
Order data Order number Description
VIPA 253-11B00 Interbus Slave
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Basics

General

Interbus for
sensor and
actuator level

Interbus as shift
register

ID register

Interbus master

Interbus is a pure master/slave system that has very few protocol
overheads. For this reason it is well suited for applications on the
sensor/actuator level. Interbus was developed by PHOENIX CONTACT,
Digital Equipment and the Technical University of Lemgo during the 80s.
The first system components became available in 1988. To this day the
communication protocol has remained virtually unchanged. It is therefore
means that it is entirely possible to connect devices of the first generation
to the most recent master interfaces (generation 4).

The widespread use of Interbus for sensor/actuator level applications may
be ascribed to the relatively simple interfacing requirements that are
supported by protocol driver chips. These reduce the number of external
components required for direct input or output interfacing to a minimum.

Interbus devices are subject to the DIN standard 19258 that defines levels
1 and 2 of the protocol amongst others.

The Interbus system is designed as a ring-type network with a central
master-slave access procedure. It has the structure of a distributed shift
register. The different registers of the devices connected to the ring are a
portion of this shift register. The master shifts the data through this shift
register. The ring structure of the network permits simultaneous
transmission and reception of data. Data may be sent in both directions on
the ring, which uses a single cable.

Every Interbus module has an ID register (identification register). This
register contains information on the type of module, the number of input
and output registers as well as status and error flags.

The Interbus coupler can be used to control the peripheral modules of the
System 200V via Interbus. In this case the bus coupler replaces the CPU.
The Interbus master reads and writes data from/to inputs and outputs
respectively. The master is the link to other systems. Every master can
control a maximum of 4096 input/output points. These may be located on
the local bus or they may be distributed amongst secondary structures
connected by means of bus couplers.

It is possible to connect remote ring systems to the main ring to provide a
structured system. These remote ring systems are connected by means of
bus terminal modules. You can also use these bus terminal modules for
long distance communications.
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Restrictions on
the data capacity

Operating modes

Communication
medium

The hardware overhead for Interbus devices increases in proportion with
the width of the data. It is for this reason that the maximum data width was
limited to 20Byte input data and 20Byte output data.

Secondary Interbus segments (peripheral busses) can be connected or
disconnected by means of the respective bus coupler. For this reason the
bus can remain operational even if a fault occurs on a peripheral bus
connection. The faulty segment can be disconnected from the bus.

Interbus has two modes of operation:

* |ID cycle
An ID cycle is issued when the Interbus system is being initialized and
also upon request. During the ID cycle the bus master reads the
ID register of every module connected to the bus to generate the
process image.

» Data cycle

The actual transfer of data occurs during the data cycle. During the data
cycle the input data from the registers of all devices is transferred to the
master and the output data is transferred from the master to the
devices. This is a full duplex data transfer.

Although Interbus appears to have a simple linear structure (a single line
linking the master with every module), it has the structure of a ring that
includes the outbound line and the return line in a single cable. The last
device on the ring closes the loop. On most devices this is an automatic
function that occurs when no further line segments are connected.

The physical level of Interbus is based upon the RS422 standard. The
signals are connected by means of twisted pair lines. The outbound signal
as well as the return signal of Interbus is re-routed via the same cable and
every connected station. Communications between 2 devices require a
5core cable due to the ring-based structure and the common logic ground.
At a data communications rate of 500kBaud two adjacent stations on the
ring may be located at a distance of no more than 400m. The integral
repeater function of every device on the bus allows a total distance of up to
13km. The maximum number of devices on the bus is limited to 512.

4-4
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Process data

transfer

IBS Slave

Interbus is based upon a ring structure that operates as a cyclic shift
register. Every Interbus module inserts a shift register into the ring. The
number of 1/0 points supported by the module determines the length of this
shift register. A ring-based shift register is formed due to the fact that all
the devices are connected in series and that the output of the last shift
register is returned to the bus master. The length and the structure of this
shift register depend on the physical construction of the entire Interbus
system.

Interbus operates by means of a master-slave access method where the
master also provides the link to any high-level control system. The ring-
structure includes all connected devices actively in a closed communication
loop.

In comparison to client-server protocols where data is only exchanged
when a client receives a properly addressed command, Interbus
communications is cyclic in nature and data is exchanged at constant inter-
vals. Every data cycle addresses all devices on the bus.

IBS Master

IBS Param

b [ ]

Data Array
out

==

IBS Slave

Start of
Scan Scan

Loop Back | ProcesS

IBS Slave

Protocol Overhead
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Transfer of control
and inspection
information

Communication
principle

Process data words also contain control and inspection information. This
information is only transferred once at the beginning or at the end of the
peripheral data of any data cycle. This is why this system is also referred to
as a cumulative frame procedure.

The communication principle is independent of the type of data being
transferred:

Process data that must be transferred to the periphery is stored in the
output buffer of the master in the same sequence as the output stations
are connected to the bus. The transfer occurs when the master shifts the
"loop-back word" through the ring. Following the loop-back word, all the
output data is placed on the bus. This means that the data is shifted
through the shift register. The information from the process is returned as
input data to the input buffer of the master at the same time as the output
data is being sent.

The output data is located at the correct position in the shift registers of the
different stations when the entire cumulative frame telegram has been sent
and read back again. At this point, the master issues a special control
command to the devices on the bus to indicate the end of the data transfer
cycle.

When the data check sequence has been processed, output data for the
process is transferred from the shift registers. This is stored in the devices
connected to the bus and transferred to the respective periphery. At the
same time, new information is read from the periphery into the shift
registers of the input devices in preparation for the next input cycle. This
procedure is repeated on a cyclic basis. This means that the input and
output buffers of the master are also updated cyclically. Interbus data
communications is therefore full duplex in nature; i.e. both input data and
output data are transferred during a single data cycle.

The shift register structure eliminates the need for addresses for every

device as is common in other fieldbus systems. The address is defined by
the location of the device in the ring.
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IM 253IBS - Interbus coupler - Structure

Structure

Components

LEDs

IM 253 1BS [1] LED status indicators
o [2] Power supply connector for
PW the external 24V supply
ER||s © 3 [3] Interbus plug
BAl D@ inbound interface
oS [4] Interbus socket
NG outbound interface
0Ty
w1
L+
— 4
|2
- 1o
;(4‘72‘
VIPA 253-11B00

The module has a number of LEDs are available for diagnostic purposes
on the bus. The following table explains the purpose and the color of the
different LEDs.

Label |Color |Description

PW green |Power LED
Indicates that the supply voltage is available.

ER red Error
Application error.

BA green |Bus active
The BA LED (bus active) indicates an active Interbus
data transfer.

RC green |Remote bus Check
The RC LED (remote bus Check) indicates that the
connection to the previous Interbus device is OK (on) or
that it has been interrupted (off).

RD red Remote bus disabled
The RD LED (remote bus Disabled) indicates that the
outbound remote bus has been disabled.

HBO7E - IM - Rev. 12/33
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Jacks and plugs

Power supply

The interfaces for the inbound and the outbound bus lines are located on
the front of the module. These consist of 9pin D-type connectors.

The following diagram shows the pin assignment for this interface:

Inbound bus line (9pin D-type plug)

Assignment
DO

DI

GND1

GND "

n.c.

/DO

Dl

+5V" (90 mA)
reserved

“ power for the fiber optic converter.
This voltage is not isolated galvanically!

Outbound bus line (9pin D-type socket)

)
S

Assignment

DO

DI

GND
reserved

+ 5V (90 mA)
/DO

/DI

reserved

OCOoONOOOAPRWN-=-

RBST

The Interbus coupler has an internal power supply. This power supply
requires an external voltage of DC 24V. In addition to the internal circuitry
of the bus coupler, the supply voltage is also used to power any devices
connected to the backplane bus. Please note that the maximum current
that the integrated power supply can deliver to the backplane bus is 3.5A.

The power supply is protected against reverse polarity.
Interbus and the backplane bus are isolated from each other.

Note!
Please pay attention to the polarity of the power supply!

4-8
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Block diagram The following block diagram shows the hardware structure of the bus
coupler:

galvanic isolation
(by means of optocouplers
and DC/DC converters)

RS422 RS422
Inbound Outbound
Interbus line Interbus line
Diagnostic
LEDs
RESET > Interbus
protocol chip
Clock >
serial data
communications a EPROM
Qo
g
s> Expansion registers °
I=
3 RAM
o
=<
4> §
RESET
> Microcontroller
Voltage
monitor
System 200V
interface circuitry
Power
Power supply
24\ | 5V
24V v R System 200V
(terminals) backplane bus
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Connection to Interbus

Interbus wiring
requirements

Interbus coupler n: Interbus coupler n+1:
Outbound interface Inbound interface
/’\
DO 1 S 1 DO
. — ®
/DO 6 j \ 6 /DO
! Py
COM 3 . 3 COM
- > 4
L
L
DI 2 | | 2 DI
' . L
‘ |
/DI 7 \ | 7 /DI
—
shield \ shield
————————————— [ e .
+5V 5 8 +5V
4
RBST 9 9 n/c
Isolation Due to the fact that Interbus remote bus segments can be distributed over

large areas, it is necessary that individual segments are isolated galvani-
cally to prevent problems that could be caused by potential differences.
However, according to the recommendations of the Interbus club, it is
sufficient to provide galvanic isolation between inbound remote bus
interfaces and the remainder of the circuitry. For this reason the outbound
remote bus interface is at the same potential as the rest of the circuitry and
the backplane bus.

Use metallic covers for plugs and apply the screen of the cable to the plug
case.

Note!

Please ensure that the link between pins 5 and 9 is installed on the plug for
"subsequent modules” as any subsequent slaves would not be detected if
the link was not present!
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Deployment with Interbus

Process image

The bus coupler determines the configuration of the installed modules after

power on and enters the respective data into the internal process image.
This process image is sent to the master. From the process images the
master generates a process data list for all couplers connected to the bus.

The following two figures show the process data allocation list.

The bus coupler uses the following set of rules to generate the internal

process image:

* Digital signals are bit orientated, i.e. each channel is associated with
one bit in the process image.

» Separate areas exist for input and output data.

* In the input and output areas non-digital modules are always placed

before digital modules.

* The sequence of these allocations depends on the plug-in location
starting from the bus coupler.

» Where the data width differs between inputs and outputs the larger of
the two determines the data width used by the Interbus coupler. This is

always rounded up to a complete word (max. 20Byte).

The following figures are intended to show the allocation of the process
data within the Interbus master.

Purely digital periphery

>
> > > 3 >
> A 3 A ! N
) < N N N
@ N O Q 1)
e O O (@) =) a
@ a 2 2 9 & X
e E o o ) e o
—
s = o) - o) ) Qo
= [a] [a)] [a] [a)] [a] (@]
Master:
process data allocation A 7 § A A
inputs:
DI 8 (1 byte) input byte 0
DI 16 input byte 1
(2 bytes) input byte 2 4—‘
DIO 8 (1 byte) input byte 3 -
[ input byte 4
[ -
Process data width L input byte 5
is identical for input byte 6
inputs and outputs: N ;gflslhggg E;T
outputs:5 bytes IBS coaplor

¢ Master:

Inputs also 5 bytes

process data allocation

outputs:
DO 8 (1 byte) output byte 0
rounded up to the
nearest word DO 8 (1 byte) output byte 1
DO 16 output byte 2
(2 bytes)
Process data width: output byte 3
6 bytes DIO 8 (1 byte) output byte 4
L output byte 5
output byte 6 Output data area
. for subsequent
IBS coupler
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Combination of digital / analog periphery

> >
> = S _ N
@ N N = Fa 2 O
o O O 0 S S A a
Q N < - (=) <
g a X ~ 0 %Y [Te} ©
54 © X <t N ~
= © o 3 ® o = o
= =) o < @) < i a
Master: A A A A A
process data allocation
inputs:
—
Al4 i
(8 bytes) | :
L input byte 7
— input byte 8 ¢ —
SSlinput | input byte 9
(4 bytes) input byte 10
L input byte 11
DI 8 (1bytes)|  input byte 12 —
DIO 8 (1 bytes) input byte 13 ¢
P data width ;
isri(Z!Ze:tiscalaferl < input byte 14
inputs and outputs: input byte 15
outputs: 16 bytes input byte 16
Input area for
: subsequent
IBS-coupler
inputs also 16 bytes Master:
process data allocation
outputs:
S T
AO 4 i
(8 bytes) |
L output byte 7
- output byte 8
SSl-output output byte 9
(4 bytes) output byte 10
L output byte 11
DO 8 (1 byte) output byte 12
DIO 8 (1 byte) output byte 13
DO 16 output byte 14
(2 bytes) output byte 15 4
output byte 16
Output area for
subsequent
IBS coupler
Cyclic process A process image is employed to exchange input and output data. Commu-
data nication with digital inputs and outputs is provided by separate data buffers
communications which store the input and output conditions of the modules.
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ID code and
ID length

Structure of the
Interbus
ID code

During the ID cycle that is executed when the Interbus system is being
initialized the different modules connected to the bus identify themselves
with their individual functionality and the word length. When the Interbus
coupler is turned on, it determines its Interbus length during the
initialization phase of the bus modules and generates the respective
ID code. Depending on the configuration the Interbus coupler replies with a
message identifying it as an analog or a digital remote bus device with
variable word length.

The Interbus ID code consists of 2Byte. The MSB (Byte 2) describes the
length of the data words that will be transferred. Where the width of the
input and output data differs, the larger value is used for the Interbus data
width. The remaining 3Bit are reserved.

When the module is identified by means of the ID code, the master can
only be informed of the data width by means of a word. It is for this reason
that the data width is always an even number.

The LSB (Byte 1) describes the type of bus module, i.e. the type of signal
and other performance criteria like remote bus, peripheral bus module,
PCP, ENCOM or DRIVECOM. Bit 1 and 2 determine the direction of the
data.

Byte |Bit7 ... Bit0

1 Bit 1 ... Bit 0: Direction of data transfer:
00: not used
01: output
10: input
11: input/output
Bit 3 ... Bit 2: terminal type
Bit 7 ... Bit 4: terminal class
The type and class are determined by the Interbus-Club

2 Bit 4 ... Bit 0: Data width 0 to 10 words (binary)
Bit 7 ... Bit 5: reserved
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Data consistency

Restrictions

Consistent data is the term used for data that belongs together by virtue of
its contents. This is the high and the low byte of an analog value (word
consistency) as well as the control and status byte along with the
respective parameter word for access to the registers.

The data consistency for a station is guaranteed by the Interbus data com-
munication protocol. Synchronous scanning guarantees the consistency of
the entire process image. Inconsistencies can arise due to asynchronous
accesses to the data areas of the Interbus master from the control CPU.
You can find information on secure access methods to the master interface
in the respective manuals.

The basic data consistency is only guaranteed for 1Byte. This means that
the bits belonging to a single byte were read or written as a single unit. This
byte-related consistency suffices when digital signals are being processed.
However, when the data length exceeds a byte, for instance for analog
values, then the data consistency must be expanded. You must ensure that
you transfer consistent data properly from the Interbus master into your
PLC.

For further information please refer to the manual for your Interbus master.

You may combine a maximum of 16 input and 16 output modules with an
Interbus coupler. The maximum data width for the input and output data is
10 words.

The configuration of the bus coupler or peripheral modules via the Interbus
PCP protocol is not supported.

When the bus coupler is being initialized addresses are assigned to the
System 200V peripheral module that are used by the bus coupler to
communicate with the module under normal operating conditions. It is not
possible to remove or insert any module while the system is active. This is
due to the fact that addresses are only assigned after a POWER-ON or a
RESET and since the data width of Interbus modules must not change
while the system is operational.

In accordance with RS422 standards any remote bus segment (= distance
between any two stations) may be at distances up to 400m. The maximum
total extent of the system is 12.8km.

Note!

Before the change is implemented, the respective bus coupler must be
powered off. Please ensure that you change the initialization in the master
in accordance with the changes to the periphery!
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Commissioning

Assembly and
integration with
Interbus

Initialization phase

» Assemble your Interbus coupler using the required modules.

» Configure the Interbus coupler by means of the configuration tool that
was supplied with the master.

» Connect the Interbus cable to the coupler and turn the power on.

During the power-on self-test the bus coupler checks the functionality of its
components and communications via the backplane bus. The self-test is
active while the PW LED is on. When the test has been completed
successfully the RC and BA LEDs are on.

Now the peripheral structure is read in. First the number of modules
connected to the bus is determined. Then the modules are identified by
means of their type identifier. When the peripheral structure has been
registered the location identifiers for the modules are generated. This is
then transferred to the modules via the backplane bus. This procedure
prepares an internal configuration list that is not externally accessible.
These location identifiers provide the basis for directly addressed
communications. When an error is recognized, the status of the bus
coupler is set to STOP. Once the bus coupler has been initialized properly
its status is set to READY.

When an error has been removed, the bus coupler can only be returned to
normal operation by switching it off and on.

Power
ON

Self test

Read data
about periphery,
generate list on

structure

-
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Diagnostic LEDs The following example shows the reaction of the LEDs to different types of
in an example network interruption.
Master
Interruption at position A

The bus was interrupted between the master and slave1.

Interruption at position B

ﬂﬂ The bus was interrupted between slave1 and slave2
Interruption at position C
ﬁ Communications via the backplane bus was interrupted.

— L]

Slave 1 [ Interruption at
A @ Slave 1 position
LED A B C
ER off |[off |on
C @ BA off |off |[on
RC off |on on
RD on on off
B @ Slave 2 | Interruption at
Slave 2 position
LED A B C
ER off |off |[off
BA off |off |[on
RC off |off |[on
RD on on |off
Slave 3 Slave 3 Inte_rfuption at
position
LED A B C
ER off |off |[off
BA off |off |[on
RC off |[off |on
RD on on on
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Configuration of As mentioned before, Interbus generates a data area containing both input

the master and output bytes. The assignment of the modules connected to the bus
coupler and the bits and bytes of the process image is provided by the bus
coupler.

The Interbus master exchanges a contiguous input and output data block
with every Interbus coupler. The data modules of the PLC or the
configuration software allocate the bytes contained in this data block to the
addresses of the process image.

Master-Software Configuration | Manufacturer
software

PLC-interfaces version <4 SYS SWT Phoenix Contact

PLC-interfaces version <4 IBM CMD Phoenix Contact

PC-interfaces version <3 SYS SWT Phoenix Contact

general SYS SWT Phoenix Contact
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Technical data

Interbus coupler
IM 253IBS

Electrical data

VIPA 253-1I1B00

Power supply

Current consumption
(in no-load operation)

Current consumption (rated value)
Output current backplane bus
Power loss

Isolation

Status indicators

Connections / interfaces

Interbus interface

DC 24V (20.4 ... 28.8) via front from ext. power supply
50mA

800mA

max. 3.5A

2W

> AC 500V , according to DIN 19258
via LEDs located on the front

9pin D-type (plug) inbound
remote bus

9pin D-type (socket) outbound
remote bus

max. digital I/O
max. analog I/O

Connection remote bus, 9pin D-type as per DIN 19258
Network topology Ring with an integrated return line
Medium Screened twisted pair cable

Data transfer rate 500kBit/s

Total length 12.8km

Distance between two stations 400m

digital inputs/outputs max.160 input bits and 160 output bits
max. no. of stations 256

Combination with peripheral modules

max. no. of modules 16

16 (process data width 20 1/ 20 O)
4 (process data width 101/ 10 O)
no configuration possible

Dimensions and weight

Dimensions (WxHxD) in mm
Weight

25.4x76x78
80g

4-18
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Chapter 5

Overview

Content

CANopen

This chapter contains the description of the VIPA CANopen master/slave.
The introduction to the system is followed by the description of the
modules.

Another section of this chapter concerns the project engineering for
"experts" and an explanation of the telegram structure and the function
codes of CANopen.

The description of the Emergency Object and NMT as well as the technical
data conclude the chapter.

Below follows a description of:

» CAN-Bus basics

» The VIPA CANopen master/slaves

» The baudrate and module-ID settings

» Deployment of the CANopen slave on the CAN-Bus with a message
description

» Description of the CAN specific objects
* Technical data

Topic Page
Chapter 5 CANOPEN ... e 5-1
SYSIEM OVEIVIEW ....eeiiiiiii e 5-2
BaASICS ittt 5-4
IM 208CAN - CANopen master - Structure............coovvvieeeeiiiieeeeeeeee, 5-6
IM 208CAN - CANopen master - Project engineering............cc.cccooue.. 5-8
IM 208CAN - CANopen master - Firmware update..................ccoeeees 5-15
IM 208CAN - CANopen master - Mode ............uvvveeiviiiiiiiiiiiiiiiiaeeeeenn. 5-16
IM 208CAN - CANopen master - Process image.........ccccceeeveeeeeeeeenene. 5-17
IM 208CAN - CANopen master - MeSSages ........cccoouvuiiieeeeeiiniineeenn. 5-19
IM 208CAN - CANopen master - Object directory .........ccccoeeeeeevnniennns 5-24
IM 253CAN - CANopen slave - Structure ..........ccccceveeeeviiiiiiiieeeeeeeeen. 5-38
IM 253CAN, DO 24xDC 24V - Structure............ceeeeeeeeeeiiiiiiiiiieeeeaaenn. 5-43
IM 253CAN - CANopen slave - Fast introduction............ccccccvvvveeeenn. 5-47
IM 253CAN - CANopen slave - Baudrate and module-ID ................... 5-51
IM 253CAN - CANopen slave - Message structure............c..coccuvueeeen. 5-52
IM 253CAN - CANopen slave - PDO ..........cccceeeiiiiiiiiecee e, 5-54
IM 253CAN - CANopen slave - SDO .........uuuviiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeenn 5-58
IM 253CAN - CANopen slave - Object directory..........ccccceeeeeeiieeneennn. 5-60
IM 253CAN - CANopen slave - Emergency Object.............ccccoonee. 5-101
IM 253CAN - CANopen slave - NMT - network management........... 5-102
Technical data.........ooooiii e 5-104
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System overview

CANopen- The following CANopen master is available from VIPA:
Master
IM 208CAN E

IM 208 CAN

conen 4l

2T
@ LECRON-) @
CEEE-X
—
zZ>0
N e oseAches

gy
X|2 %
\iII?’A 208-1CA00
Order data Type Order number | Description Page
IM 208CAN | VIPA 208-1CA00 | CAN-Bus CANopen master 5-6
1MBaud, up to 125 slaves

CANopen slave IM  Currently the following CANopen bus couplers are available from VIPA:

253CAN
“IM253CAN | 4 “IM253CAN | 4
] SR y H 5 \
0 el 1A
. =5 = o
SO (N H g
= Aol =
— 29 4 — e? | C 4
Do 23)15]| 4 S N
i
© X1 Vﬁ O xi g‘ﬁ
gfv+E|D1§ oc +[J 0 15
473' L1012 i‘“z/. 012
\;IE’A 253-1CA01 \;H"A 253-1CA30|
Order data Type Order number | Description Page
IM 253CAN | VIPA 253-1CA01 | CAN-Bus CANopen slave 5-38
IM 253CAN | VIPA 253-1CA30 | CAN-Bus CANopen slave - ECO |5-38
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CANopen slave
(Combi modules)

IM 253 CAN | DO 24xDC24V | 4
@ J
ER 02|/ A PW
RD gg N er ° o
BA o9
El= § o ;
ADR. @@ oQ /
ESES ° 2 " !
oc |7 DX11 ) 9‘
zgﬁz_ S0l o) |7
VIPA 253-2CA20
Order data Type Order number | Description Page
IM 253CAN VIPA 253-1CA20 | CAN-Bus CANopen slave with 5-43
DO 24xDC 24V
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Basics

General

CANopen

CANopen (Control Area Network) is an international standard for open
fieldbus systems intended for building, manufacturing and process
automation applications that was originally designed for automotive
applications.

Due to its extensive error detection facilities, the CAN-Bus system is
regarded as the most secure bus system. It has a residual error probability
of less than 4.7x10™"". Bad messages are flagged and retransmitted
automatically.

In contrast to Profibus and Interbus, CAN defines under the CAL-level-7-
protocol (CAL=CAN application layer) defines various level-7 user profiles
for the CAN-Bus. One standard user profile defined by the CIA (CAN in
Automation) e.V. is CANopen.

CANopen is a user profile for industrial real-time systems, which is
currently supported by a large number of manufacturers. CANopen was
published under the heading of DS-301 by the CAN in Automation
association (CIA). The communication specifications DS-301 define
standards for CAN devices. These specifications mean that the equipment
supplied by different manufacturers is interchangeable. The compatibility of
the equipment is further enhanced by the equipment specification DS-401
that defines standards for the technical data and process data of the
equipment. DS-401 contains the standards for digital and analog
input/output modules.

CANopen comprises a communication profile that defines the objects that
must be used for the transfer of certain data as well as the device profiles
that specify the type of data that must be transferred by means of other
objects.

The CANopen communication profile is based upon an object directory that
is similar to the profile used by Profibus. The communication profile DS-301
defines two standard objects as well as a number of special objects:

» Process data objects (PDO)
PDOs are used for real-time data transfers

» Service data objects (SDO)
SDOs provide access to the object directory for read and write
operations

5-4

HB97E - IM - Rev. 12/33



Manual VIPA System 200V Chapter 5 CANopen

Communication
medium

Bus access
method

CAN is based on a linear bus topology. You can use router nodes to
construct a network. The number of devices per network is only limited by
the performance of the bus driver modules.

The maximum distance covered by the network is determined by the
runtimes of the signals. This means that a data rate of 1Mbaud limits the
network to 40m and 80kBaud limits the network to 1000m.

The CAN-Bus communication medium employs a screened three-core
cable (optionally a five-core).

The CAN-Bus operates by means of differential voltages. For this reason it
is less sensitive to external interference than a pure voltage or current
based interface. The network must be configured as a serial bus, which is

terminated by a 120Q terminating resistor.

Your VIPA CAN-Bus coupler contains a 9pin socket. You must use this
socket to connect the CAN-Bus coupler as a slave directly to your CAN-
Bus network.

All devices on the network use the same baudrate.

Due to the bus structure of the network it is possible to connect or
disconnect any station without interruption to the system. It is therefore also
possible to commission a system in various stages. Extensions to the
system do not affect the operational stations. Defective stations or new
stations are recognized automatically.

Bus access methods are commonly divided into controlled (deterministic)
and uncontrolled (random) bus access systems.

CAN employs a Carrier-Sense Multiple Access (CSMA) method, i.e. all
stations have the same right to access the bus as long as the bus is not in
use (random bus access).

Data communications is message related and not station related. Every
message contains a unique identifier, which also defines the priority of the
message. At any instance only one station can occupy the bus for a
message.

CAN-Bus access control is performed by means of a collision-free, bit-
based arbitration algorithm. Collision-free means that the final winner of the
arbitration process does not have to repeat his message. The station with
the highest priority is selected automatically when more than one station
accesses the bus simultaneously. Any station that is has information to
send will delay the transmission if it detects that the bus is occupied.
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IM 208CAN - CANopen master - Structure

Properties » 125 CAN slaves can be connected to one CANopen master
* Project engineering under WinCoCT from VIPA
» Diagnosis ability
* 40 Transmit PDOs
* 40 Receive PDOs
* PDO-Linking
* PDO-Mapping
* 1SDO as Server, 127 SDO as Client
» Emergency Object
* NMT Object
* Node Guarding, Heartbeat
* In-/output range Ox6xxx each max. 64Bytes
* In-/output range OxAxxx each max. 320Bytes

Structure IM 208 CAN [1]  LED status indicators
IM 208CAN 1 —OrN [2] CAN-Bus socket

ER

Vo

[DRONYRLY
[OROEYRORO)

zZ>0

©

X]2
3|4

VIPA 208-1CA00
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Components

LEDs

CAN-interface

Power supply

The CANopen master module is equipped with LEDs for diagnostic
purposes. The following table shows how the diagnostic LEDs are used
along with the respective colors.

Name | Color |Description

RN | green [ON: CPU is in RUN

OFF: CPU is in STOP

ER red | ON: During initialization and at slave failure

OFF: All slaves are in the state "operational"

BA | yellow | BA (Bus active) shows communication via CAN bus.
ON: state "operational"

Blinks with 1Hz: shows state "pre-operational".

IF red |ON: ,Initialisierungsfehler” (i.e. initialization error) at
wrong parameterization.

OFF: Initialization is OK.

Note!

If all LEDs are blinking with 1Hz, the CAN master awaits valid parameters
from the CPU. If the CAN master is not supplied with parameters by the
CPU his LEDs get off after 5s.

The VIPA CAN-Bus master is connected to the CAN-Bus system by means
of a 9pin plug.
The following diagram shows the pin assignment for the interface.:

Master Slave

LY
S5

Assignment

Shield

reserved
CAN low CAN high [I] — CAN high
120Q ! ! 1209@
| 2

CAN Ground CAN low ‘

reserved
Screen CAN Ground - // CAN Ground
Ground 24V
CAN high
reserved

CAN low

Shield Do not connect

© 00 NO O~ WN =

+DC 24V

Note!

The end of the bus cable must be terminated with a 120Q terminating
resistor to prevent reflections and the associated communication errors!

The CANopen master receives the voltage supply via the backplane bus.
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IM 208CAN - CANopen master - Project engineering

The project engineering of the CANopen master happens in WinCoCT
(Windows CANopen Configuration Tool) from VIPA. You export your
project from WinCoCT as wld-file. This wld-file can then be imported into
the hardware configurator from Siemens.

Fast introduction For the deployment of System 200V modules and the CAN master, you
have to include the System 200V modules into the hardware catalog via the
GSD-file from VIPA. For the project engineering in the hardware
configurator you have to execute the following steps:

o Start WinCoCT and project the CANopen network.

» Create a master group with r_l and insert a CANopen master via EI

» Activate the master function via "Device Access" and "Device is NMT
Master".

» Activate in the register "CANopen Manager" Device is NMT Master and
confirm your entry.

» Set parameters like diagnosis behavior and CPU address ranges with
"Set PLC Parameters".

» Create a slave group with r_l and add your CANopen slaves via il

* Add modules to your slaves via "Modules" and parameterize them if
needed.

» Set your process data connections in the matrix via "Connections" and
proof your entries if needed in the process image of the master.

» Save the project and export it as wid-file.

» Switch to the SIMATIC manager from Siemens and copy the data block
from the CAN-wld-file into the block directory.

» Project the Profibus-DP master system in the hardware configurator with
the following Siemens-CPU: CPU 315-2DP (6ES7 315-2AF03-0AB0)

« The DP master receives an address >1.

» Add the System 200V DP slave system from the hardware catalog to the
master system.

» The System 200V DP slave system always requires the address 1.

» Save all and transfer the PLC project together with the wld-file via MPI
into the CPU.

In the following you'll find a description of this steps.

Note!

Starting with the firmware version 3.5.0, please use the hardware catalog
CPU 6ES7-315-2AF03 V1.2 from Siemens for the project engineering of
the VIPA standard CPUs of the Systems 100V, 200V, 300V and 500V!
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Precondition for
the project
engineering

Include GSD-file

Note

The hardware configurator is a part of the Siemens SIMATIC Manager. It
serves the project engineering. The modules that can be parameterized
with are monitored in the hardware catalog.

For the deployment of the System 200V modules, the inclusion of the
System 200V modules into the hardware catalog is necessary. This
happens via a GSD-file from VIPA.

Note!

For the project engineering a thorough knowledge of the Siemens
SIMATIC manager and the hardware configurator from Siemens is
required!

Copy the delivered VIPA GSD-file VIPA 21x.gsd into your GSD-
directory... \siemens\step7\s7data\gsd

+ Start the hardware configurator from Siemens
» Close all projects

» Choose Options > Install new GSD-file

» Select VIPA_21x.GSD

Now the modules of the System 200V from VIPA are integrated in the
hardware catalog and can be projected.

To be compatible to the Siemens SIMATIC Manager, the System 200V CPUs from VIPA
have to be projected as

CPU 315-2DP (6ES7 315-2AF03-0ABO)!

To be able to directly address the modules, you have to include them in the hardware
configurator from Siemens in form of a virtual Profibus system. By including the GSD-
file from VIPA, you are able to access the complete function range of the modules.

The concrete project engineering happens in the CANopen configuration tool
WinCoCT. You may export your project as wld-file and transfer it as DB into your PLC

program.
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WinCoCT WinCoCT (Windows CANopen Configuration Tool) is a configuration tool
developed from VIPA to allow the comfortable project engineering of
CANopen networks.

WinCoCT monitors the CANopen network topology in a graphical user
interface. Here you may place, parameterize and group field devices and
controls and engineer connections.
The selection of the devices happens via a list that can be extended for
your needs with an EDS-file (Electronic Data Sheet) at any time.
A right click onto a device opens a context menu consisting partly of static
and partly of dynamic components.
For the configuration of the process data exchange, all process data are
monitored in a matrix with the device inputs as rows and the device outputs
as columns. Mark a cross point to create the wanted connection.
The telegram collection and optimization is executed by WinCoCT.
J project_vep - CANopen Configuration tool [_ O] x]
|| Eie Edt View Tools Help |
D@ ]2 & ks 2|
Group: {Master
| 1o 1
gl
Master
Group: Slaves 1
| CIEZ | I3 | 104
Slave
Group: Slaves 2
aos
Group: Slaves 3
ﬁm35acfﬁ
006
-Devices IConnecﬁons I
=
Total: Errors: 0 Warnings: 0 —
‘ 4':'\ Parse EDS\OCF / ;I
Feady l_’m’— A
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Set project
parameters

Parameter
CAN master

PLC Type

Slot number

CANopen

DeviceProfileNumber

Behavior at
PLC-STOP

Via Tools > Project options you may preset CAN specific parameters like
baud rate, selection of the master etc.

More detailed information is to find in the WinCoCT manual.

WinCoCT allows you to preset VIPA specific parameters for the CAN
master by doing a right click onto the master and call the following dialog
window with Set PLC-Parameters:

J PLC Parameters |
FLC Type | =
Slat number I—D Ihput addr. G000 I—D
CAMopen DeviceProfileMumber Im Input blocks I_U
Behavior at FLC-STOR |$witch substitute value j Dutput addr. 5000 I—D
Behavior at zlave breakdown Iswitch zubspitube value 0 j Dutput blocks I—D
Diagnostic Inputaddr 4000 [ 0
Diagnostic W Error control - W [nput blocks I—EI
CAMopen state W Emergency telegram W COutput addr. A000 I_EI
Slave failuredrecovery W Output block s I—D
ITI Cancel

Reserved for later extensions

Plug-in location no. at the bus
0: For the addressing of the CAN master integrated in the CPU
1 ... 32: For the addressing of CAN master at the standard bus

Fix at 0x195

Here you can define the reaction of the output channels if the CPU
switches to STOP. The following values are available:

Switch substitute value 0: Sets all outputs to 0
Keep last value: Keeps the recent state of the outputs.
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Behavior at Slave
breakdown

Diagnostic

Address range in
the CPU

Activate CANopen
slave in the
CANopen Manager

Here you set the reaction for the slave input data in case of a slave failure.
Switch substitute value 0: The data is set to 0.
Keep the last value: The recent date remain unchanged.

This area allows you to define the diagnostic reaction of the CAN master.
Diagnostic: Activates the diagnostic function
CANopen state: When activated, the CAN master sends its state

"preoperational" or "operational" to the CPU. You may request the state via
SFC 13.

Slave failure/recovery: When activated, the OB 86 is called in the CPU in
case of slave failure and reboot.

Error control: If this option is selected, the NMT master sends all Guarding
errors as diagnosis to the CPU, that calls the OB 82.

Emergency Telegram: At activation, the NMT master sends all Emergency
telegrams as diagnosis to the CPU, that calls the OB 82.

The following fields allow you to preset the address ranges in the CPU for
the CANopen master in- and output ranges. Each block consists of 4Byte.
Input addr. 6000, Input blocks

Pl basic address in the CPU that are occupied from 0x6000 CAN input
data. For input blocks max. 16 (64Byte) can be entered.

Output addr. 6000, Output blocks

PO basic address in the CPU that are occupied from 0x6000 CAN output
data. For output blocks max. 16 (64Byte) can be entered.

Input addr. AOQO, Input blocks

Pl basic address in the CPU that are occupied from 0xA000 CAN input
network variables. For input blocks max. 80 (320Byte) can be entered.
Output addr. A00O, Output blocks

PO basic address in the CPU that are occupied from 0xA0O00 CAN output
network variables. For output blocks max. 80 (320Byte) can be entered.

To enable the master to access a CANopen slave, you have to register it at
the according master via WinCoCT. Right click onto your CAN master,
choose "Device access" and switch to the register "CANopen Manager".

Via [Change] you can register every single slave res. via [Global] all slaves
at your master and preset the error behavior.

Please don't forget to apply the settings into your project engineering
by clicking on [Apply to slaves].

5-12
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Steps of the
project
engineering

Preconditions

CAN master project
engineering in
WinCoCT

The following text describes the approach of the project engineering with
an abstract sample:

The project engineering is divided into three parts:

» CAN master project engineering in WinCoCT and export as wid-file
» Import CAN master project engineering

» Project engineering of the modules

For the project engineering of a CANopen system, the most recent EDS-
file has to be transferred into the EDS-directory of WinCoCT.

For the deployment of the System 200V modules, you have to include the
System 200V modules with the GSD-file VIPA_21x.gsd from VIPA into the
hardware catalog.

» Copy the required EDS-files into the EDS-directory and start WinCoCT.

» Create a master group via r_l and insert a CANopen master via il
(VIPA_208_1CAO00.eds).

» Create a slave group with r_l and add your CANopen slaves via il

* Right click on the according slave and add the needed modules via
,Modules*.

» Parameterize the modules with [Parameter] res. via the according object
directory.

» Right click on the master and open the dialog "Device Access".
» Activate Device is NMT Master in the register "CANopen Manager" and

register the according slaves at the master. Don’t forget to apply your
settings into your project engineering with [Apply to slaves]!

J project.vcp - CANopen Configuration tool [_ O] <]
H File Edit Wiew Took Help |

DlE| x|=(2] 8 Fle] 2]

Group: Master

Group: Slaves 1

[tz | IEE ] ba
ilmlsasc;\ﬁ: 1554 F0 183ECGH
ooz 004

Slave

Group: Slaves 2

Group: Slaves 3
[1eX=)

[
L1111
i

006

| Devices Connections
=
ITotal: Errors: 0 Warnings: 0O peT |
=
Parse EDS\DCF
Fieady ’—’m,_ 7
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* Right click onto the master and open the VIPA specific dialog "Set PLC
Parameters". Here you may adjust the diagnosis behavior and the
address ranges that the master occupies in the CPU.

Under "Slot number" type the slot no., where your CAN master is
plugged. At export, WinCoCT creates the according DB no. + 2000.

JLLTTT

» Change to the register "Connections" in the main window. Here the

File Edt View Toolks Help . . .

SEMPECEEEE process ds?ta are shown in a matrix as inputs (1% column) and as

IRREREE outputs (17 row).
To monitor the process data of a device with a "+" click on the according
PR device.

T SRR « For helping you, you may only define a connection when the appearing

oo oot cross has green color. Select the according cell with the mouse pointer

Fooe e in row and column in the matrix and click on it. —» The cell is marked

AT v with a "lI". You can control the connection by changing into "Devices",

TR (50 005 03 click on the master and monitor the process image of the master via

e "Device Access".

o0 ol + Save your project.

[ B000,000C - Digl_In12 i . ) . .
et ] 2 Via File > Export your CANopen project is exported into a wid-file. The
Dl [ comecions name is the combination of project name + node address + ID

Total: Errors: O Warnings: O i‘ MaSter/S|ave

I . . . . .
[T o i / Now your CANopen project engineering under WinCoCT is ready.
Ready A
Import into PLC o Start the SIMATIC manager from Siemens with your PLC project and
program and open the wid-file via File > Memory Card File > open.
:;Zr;?;?r to CAN » Copy the DB 2xxx into your block directory.

» Start the hardware configurator from Siemens with a new project and
insert a profile rail from the hardware catalog.

* Place the following Siemens CPU onto plug-in location 2:
CPU 315-2DP (6ES7 315-2AF03-0AB0). For the project engineering of
the VIPA standard CPUs of the Systems 100V, 200V, 300V and 500V
please use starting with the firmware version 3.5.0 the CPU 6ES7-315-
2AF03 V1.2 from Siemens from the hardware catalog!

» If for example your CAN master module is directly placed beside the
CPU, you project your CAN master on plug-in location 4.

+ Starting with plug-in location 5, you include your System 200V modules
on the standard bus in the plugged sequence.

» Parameterize your CPU res. the modules when needed. The parameter
window is opened when you double click on the according module.

» Save your project and transfer it to your CPU.

After the transfer the CPU recognizes the DB for the CAN master and
passes the contents of the DB on to the according CAN master at STOP-
RUN change.
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IM 208CAN - CANopen master - Firmware update

Overview

Seek
firmware version

Load firmware and
transfer it to MMC
as canxx.bin

Starting with CPU firmware version 3.4.8 a MMC inside your CPU can be
used to update the firmware of CPU an CAN master. The latest 2 firmware
versions are to find in the service area at www.vipa.de and at the ftp server
under ftp.vipa.de. For more details see manual HB97-CPU.

For designation the master firmware has the following name convention:

canxx.bin xx specifies the slot number the CAN master is plugged in (Slot: 01 ... 32)

Attention!

When installing a new firmware you have to be extremely careful. Under
certain circumstances you may destroy the CAN-Master, for example if the
voltage supply is interrupted during transfer or if the firmware file is
defective.

In this case, please call the VIPA-Hotline!

A label on the rear of the module indicates the firmware version.

Go to www.vipa.de.
» Click on Service > Download > Firmware Updates.
» Click on "Firmware for CAN Master System 200V".

» Select the according IM 208 order no. and download the firmware to
your PC.

* Rename the file to "canxx.bin" (xx specifies the slot number the DP
master is plugged in, starting with 01) and transfer this file onto a MMC.

Note!
The server always stores the latest two firmware versions.
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IM 208CAN - CANopen master - Mode

Power On

DB2xxx from
PLC?

DB2xxx OK? n

*

Wi

Typ = Master? n

configure master

IF-LED off
configure slaves

%

LED BA on
Master mode:
operational

Slaves: operational

all Slaves
operational?

Data exchange

time_out >
10s?

IF-LED on

IF-LED on
ERR-LED on

configure Slave

ERR-LED off
IF-LED off

BA-LED blinks (1Hz)
Slave:
pre-operational

wait to Master
communication

ERR-LED on
configure slave

Configuration
OK?

!

Slave: operational

q

STOP - RUN (automatically)

After POWER ON and at valid project data in
the CPU, the master switches automatically into
RUN. The master has no operating mode lever.
After POWER ON, the project data is
automatically send from the CPU to the CAN
master. This establishes a communication to
the CAN slaves.

At active communication and valid bus
parameters, the CAN master switches into the
state "operational". The LEDs RUN and BA are
on.

At invalid parameters, the CAN master remains
in STOP and shows the parameterization error
via the IF-LED.

RUN
In RUN, the RUN- and BA-LEDs are on. Now
data can be exchanged.

In case of an error, like e.g. slave failure, the
ERR-LED at the CAN master is on and an
alarm is send to the CPU.
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IM 208CAN - CANopen master - Process image

The process image is build of the following parts:
» Process image for input data (PI) for RPDOs
* Process image for output data (PO) for TPDOs

Every part consists of 64Byte "Digital-Data"- and 320Byte "Network
Variables".

Input data For input data, the following objects are available:
» 8 Bit digital input (Object 0x6000)
» 16 Bit digital input (Object 0x6100)
» 32 Bit digital input (Object 0x6120)
» 8 Bit input network variables (Object 0xA040)
» 16 Bit input network variables (Object 0xA100)
» 32 Bit input network variables (Object 0xA200)
» 64 Bit input network variables (Object 0xA440)

Like to see in the following illustration, the objects of the digital input data
use the same memory area of the CPU.

For example, an access to Index 0x6000 with Subindex 2 corresponds an
access to Index 0x6100 with Subindex 1. Both objects occupy the same
memory cell in the CPU.

Please regard that the input network variables also use the same memory

area.
Mapping CMS* . CPU
. DW w . B . Offset +
: 0 o
+ 0 —»
: 1 1
- 0o —»
: 2 2
: 1
TPDO : 3 3
: 4 4
CAN ouT PDO1 | \ [T 2 DI
PDOZ | \ \ R 5 5
PDO3 | [ [ | : 6 6
: 3
: 7 7
8 8
4
9 9

*) CMS = CANopen master/slave
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Output-data For the digital output data, the assignment is similar.
For output data, the following objects are available:
» 8 Bit digital output (Object 0x6200)
» 16 Bit digital output (Object 0x6300)
» 32 Bit digital output (Object 0x6320)
» 8 Bit output network variables (Object 0xA400)
» 16 Bit output network variables (Object 0xA580)
» 32 Bit output network variables (Object 0xA680)
» 64 Bit output network variables (Object 0xA8CO0)

Like to see in the following illustration, the objects of the digital output data
use the same memory area of the CPU.

For example, an access to Index 0x6200 with Subindex 2 corresponds an
access to Index 0x6300 with Subindex 1. Both objects occupy the same
memory cell in the CPU.

Please regard that the output network variables also use the same memory

area.
Mapping CMS* . CPU
. DW W B © Offset +
. 0 o
: 0 —»
: 1 1
0 —»
: 2 2
: 1
RPDO 5 3 3
: 4 4
CAN PDOT | | L 2 s s DO
PDOZ | I I ] : 1
PDO3 | [ [ | : 6 6
: 3
7 7
8 8
4
9 9

*) CMS = CANopen master/slave
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IM 208CAN - CANopen master - Messages

Identifier All CANopen messages have the following structure according to
CIA DS-301:

Identifier
Byte |Bit7...Bit0

1 Bit 3 ... Bit 0: most significant 4 bits of the module-ID
Bit 7 ... Bit 4: CANopen function code
2 Bit 3 ... Bit 0: data length code (DLC)
Bit 4: RTR-Bit: 0: no data (request code)

1: data available

Bit 7 ... Bit 5: Least significant 3 bits of the module-ID

Data Data
Byte |Bit7 .. BitO

3...10 |Data

An additional division of the 2Byte identifier into function portion and a
module-ID gives the difference between this and a level 2 message. The
function determines the type of message (object) and the module-ID
addresses the receiver.

CANopen devices exchange data in the form of objects. The CANopen
communication profile defines two different object types as well as a
number of special objects.

The VIPA CAN master supports the following objects:
* 40 Transmit PDOs (PDO Linking, PDO Mapping)

* 40 Receive PDOs (PDO Linking, PDO Mapping)

» 2 Standard SDOs (1 Server, 127 Clients)

* 1 Emergency Obiject

* 1 Network management Object NMT

* Node Guarding

* Heartbeat

Note!

The exact structure and data content of all objects is described in the CIA-
Profiles DS-301, DS-302, DS-401 and DS-405.
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Structure of the
device model

PDO

A CANopen device can be structured as follows:

Communication Application

Status machine }= Status machine
Object directory
Index | Sub\nd.‘ Value Application
entry 1 Object
entry 2
— Ve | Application
_entry 3 Object
f f
Application
: Object
PDO Application
Object

entry n

CAN bus system
Process (I/0s)

Application

SYNC Object

Communication

Serves the communication data objects and the concerning functionality for
data transfer via the CANopen network.

Application

The application data objects contain e.g. in- and output data. In case of an
error, an application status machine switches the outputs in a secure state.

The object directory is organized as 2 dimension table. The data is addres-
sed via index and sub-index.

Object directory

This object directory contains all data objects (application data +
parameters) that are accessible and that influence the behavior of
communication, application and status machines.

In many fieldbus systems the whole process image is transferred - mostly
more or less cyclically. CANopen is not limited to this communication
principle, for CAN supports more possibilities through multi master bus
access coordination.

CANopen divides the process data into segments of max. 8Byte. These
segments are called process data objects (PDOs). Every PDO represents
one CAN telegram and is identified and prioritized via its specific CAN
identifier.

For the exchange of process data, the VIPA CAN-Master supports 80
PDOs. Every PDO consists of a maximum of 8 data bytes. The transfer of
PDOs is not verified by means of acknowledgments since the CAN protocol
guarantees the transfer.

There are 40 Tx transmit PDOs for input data and 40 Rx receive PDOs for
output data. The PDOs are named seen from the CAN-Master:

Receive PDOs (RxPDOs) are received by the CAN-Master and contain
input data.

Transmit PDOs (TxPDOs) are send by the CAN-Master and contain output
data.

The assignment of the PDOs to input or output data occurs via WinCoCT
automatically

5-20
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SDO

SFC 219 CAN_TLGR
SDO request to CAN
master

For access to the object directory, the Service-Data-Object (SDO) is used.
The SDO allows you a read or write access to the object directory. In the
CAL-Layer-7-Protocol you find the specification of the Multiplexed-Domain-
Transfer-Protocol that is used by the SDOs. This protocol allows you to
transfer data with any length. At need, the messages are divided into
several CAN messages with identical identifier (segmentation). A SDO is
transferred acknowledged, i.e. every reception of a message is
acknowledged.

Note!

A more detailed description of the SDO telegrams is to find in the CiA norm
DS-301.

In the following only the error messages are described that may occur at a
wrong parameter communication.

Every CPU has the SFC 219 integrated. This allows you to start a SDO
read or write access from your PLC program to the CAN master.

You address your master via the plug-in location and the destination slave
via its CAN address. The process data is defined by index and subindex.
Via SDO every access transfers max. one data word process data. The
SFC 219 contains the following parameters:

Parameter Declaration |[Type Description
REQUEST IN BOOL

SLOT_MASTER IN BYTE

NODEID IN BYTE

TRANSFERTYP IN BYTE

INDEX IN DWORD

SUBINDEX IN DWORD
CANOPENERROR |OUT DWORD

RETVAL ouT WORD

BUSY ouT BOOL

DATABUFFER IN OUT ANY

REQUEST Control parameter: 1: Start the order

SLOT_MASTER

NODELD

TRANSFER TYPE

INDEX

SUBINDEX

0: VIPA 21x-2CM01
1...32: VIPA 208-1CA0Q0, depending on plug-in location no.

Address of the CANopen node (1...127)

40h, 60h: Read SDO 61h: Write SDO (undefined length)
23h: Write SDO (1 DWORD)
2Bh: Write SDO (1 WORD)

2Fh: Write SDO ( 1 BYTE)

CANopen Index

CANopen Subindex

HBO7E - IM - Rev. 12/33
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CANOPENERROR  If no error occurs CANOPENERROR returns value O.
In case of error the CANOPENERROR contains one of the following error
messages which are generated in the CAN master:

Code Description

0x05030000 Toggle bit not alternated

0x05040000 SDO protocol timed out

0x05040001 Client/server command specifier not valid or unknown

0x05040002 Invalid block size (block mode only)

0x05040003 Invalid sequence number (block mode only)

0x05040004 CRC error (block mode only)

0x05040005 Out of memory

0x06010000 Unsupported access to an object

0x06010001 Attempt to read a write only object

0x06010002 Attempt to write a read only object

0x06020000 Object does not exist in the object dictionary

0x06040041 Object cannot be mapped to the PDO

0x06040042 The number and length of the objects to be mapped would exceed PDO length

0x06040043 General parameter incompatibility reason

0x06040047 General internal incompatibility in the device

0x06060000 Access failed due to an hardware error

0x06070010 Data type does not match, length of service parameter does not match

0x06070012 Data type does not match, length of service parameter too high

0x06070013 Data type does not match, length of service parameter too low

0x06090011 Sub-index does not exist

0x06090030 Value range of parameter exceeded (only for write access)

0x06090031 Value of parameter written too high

0x06090032 Value of parameter written too low

0x06090036 Maximum value is less than minimum value

0x08000000 general error

0x08000020 Data cannot be transferred or stored to the application

0x08000021 Data cannot be transferred or stored to the application because of local control

0x08000022 Data cannot be transferred or stored to the application because of the present
device state

0x08000023 Object dictionary dynamic generation fails or no object dictionary is present
(e.g. object dictionary is generated from file and generation fails because of an
file error)
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RETVAL When the function has been executed successfully, the return value
contains the valid length of the respond data: 1: BYTE, 2: WORD, 4:
DWORD.
If an error occurs during function processing, the return value contains an
error code.
Value Description
FO021h Invalid slave address (Call parameter equal 0 or above 127)
F022h Invalid Transfer type (Value unequal 60h, 61h)
F023h Invalid data length (data buffer to small, at SDO read access it should be at
least 4Byte, at SDO write access 1Byte, 2Byte or 4Byte).
F024h The SFC is not supported
F025h Write buffer in the CANopen master full, service can not be processed at this
time.
F026h Read buffer in the CANopen master full, service can not be processed at this
time.
FO27h The SDO read or write access returned wrong answer, see CANopen Error
Codes.
F028h SDO-Timeout (no CANopen participant with this Node-Id has been found).
BUSY Busy = 1: The read/write job is not yet completed.
DATABUFFER SFC data communication area.

Read SDO: Destination area for the SDO data that were read.
Write SDO: Source area for the SDO data that were write.

Note

Unless a SDO demand was processed error free, RETVAL contains the
length of the valid response data in 1, 2 or 4 byte and the CANOPENERROR
the value 0.
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IM 208CAN - CANopen master - Object directory

Structure The CANopen object directory contains all relevant CANopen objects for
the bus coupler. Every entry in the object directory is marked by a 16Bit
index.

If an object exists of several components (e.g. object type Array or
Record), the components are marked via an 8Bit sub-index.

The object name describes its function. The data type attribute specifies
the data type of the entry.

The access attribute defines, if the entry may only be read, only be written
or read and written.

The object directory is divided into the following 3 parts:

Communication This area contains the description of all relevant parameters for the
specific profile area communication.
(0x1000 — OX1FFF) S .
0x1000 — 0x1011 General communication specific parameters
(e.g. device name)
0x1400 — 0x1427 Communication parameters (e.g. identifier) of the

receive PDOs
0x1600 — 0x1627 Mapping parameters of the receive PDOs

The mapping parameters contain the cross-
references to the application objects that are
mapped into the PDOs and the data width of the
depending object.
0x1800 — 0x1827 Communication and mapping parameters of the
0x1A00 — Ox1A27 transmit PDOs

Manufacturer specific ~ Here you find the manufacturer specific entries. The CAN master from

profile area VIPA has no manufacturer specific entries.
(0x2000 — OX5FFF)

Standardized device This area contains the objects for the device profile acc. DS-401.
profile area

(0x6000 — OX9FFF)

Note!

For the CiA norms are exclusively available in English, we adapted the
object tables. Some entries are described below the according tables.
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Object directory
overview

Index Content of Object

1000h Device type

1001h Error register

1005h COB-ID SYNC

1006h Communication Cycle Period
1007h Synchronous Window Length
1008h Manufacturer Hardware Version
1009h Hardware Version

100Ah Software Version

100Ch Guard Time

100Dh Life Time Factor

1016h Consumer Heartbeat Time
1017h Producer Heartbeat Time
1018h Identity Object

1400h to 1427h
1600h to 1627h
1800h to 1827h
1A00h to 1A27h
1F22h

1F25h

1F80h

1F81h

1F82h

1F83h

6000h

6100h

6120h

6200h

6300h

6320h

A040h

A100h

A200h

A4400h

A4CO0Oh

A580h

AG80h

A8COh

Receive PDO Communication Parameter
Receive PDO Mapping Parameter
Transmit PDO Communication Parameter
Transmit PDO Mapping Parameter
Concise DCF

Post Configuration

NMT StartUp

Slave Assignment

Request NMT

Request Guarding

Digital-Input-8-Bit Array (see DS 401)
Digital-Input-16-Bit Array (see DS 401)
Digital-Input-32Bit Array (see DS 401)
Digital-Output-8-Bit Array (see DS 401)
Digital-Output-16-Bit Array (see DS 401)
Digital-Output-32-Bit Array (see DS 401)
Dynamic Unsigned8 Input

Dynamic Unsigned16 Input

Dynamic Unsigned32 Input

Dynamic Unsigned64 Input

Dynamic Unsigned8 Output

Dynamic Unsigned16 Output

Dynamic Unsigned32 Output

Dynamic Unsigned64 Output

HBO7E - IM - Rev. 12/33
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Device Type
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1000 |0 Device Unsigned32 |ro N 0x00050191 | Statement of device type
Type

The 32Bit value is divided into two 16Bit fields:

MSB LSB
Additional information Device profile number
0000 0000 0000 wxyz (bit) 405dec=0x0195

The "additional information" contains data related to the signal types of the
I/O device:

z=1 - digital inputs
y=1 - digital outputs
x=1 - analog inputs
w=1 - analog outputs

Error register

Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
Index
0x1001 |0 Error Unsigned8 ro Y 0x00 Error register
Register
Bit 7 Bit 0
ManSpec |reserved |reserved |Comm. |[reserved |reserved [reserved |Generic

ManSpec.: Manufacturer specific error, specified in object 0x1003.
Comm.:  Communication error (overrun CAN)

Generic: A not more precisely specified error occurred (flag is set at
every error message)

SYNC identifier

Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
Index
0x1005 |0 COB-Id sync | Unsigned32 |ro N 0x80000080 [ Identifier of the SYNC
message message

The lower 11Bit of the 32Bit value contain the identifier (0x80=128dez),
while the MSBiIt indicates whether the device receives the SYNC telegram
(1) or not (0).

Attention: In contrast to the PDO identifiers, the MSB being set indicates
that this identifier is relevant for the node.
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SYNC interval

Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1006 |0 Communi- Unsigned32 |rw N 0x00000000 | Maximum length of the
cation SYNC interval in ps.
cycle period

If a value other than zero is entered here, the master goes into error state if
no SYNC telegram is received within the set time during synchronous PDO

operation.
Synchronous
Window Length
Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
index
0x1007 |0 Synchronous | Unsigned32 |rw N 0x00000000 [ Contains the length of time
window window for synchronous
length PDOs in ps.
Device name
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1008 |0 Manufacturer | Visible string | ro N Device name of the bus
device name coupler

VIPA Master / Slave 208-1CA00

Since the returned value is longer than 4Byte, the segmented SDO
protocol is used for transmission.

Hardware version

Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
index
0x1009 (0 Manufacturer | Visible string | ro N 1.00 Hardware version number of
Hardware bus coupler
version

Since the returned value is longer than 4Byte, the segmented SDO
protocol is used for transmission.
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Software version

Index |Sub- |Name Type Attr. | Map. |Default value |Meaning
index
0x100A |0 Manufacturer | Visible string | ro N 1.xx Software version number
Software CANopen software
version
Since the returned value is longer than 4Byte, the segmented SDO
protocol is used for transmission.
Guard time
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x100C |0 Guard time | Unsigned16 |rw N 0x0000 Interval between two guard
[ms] telegrams. Is set by the NMT
master or configuration tool.
Life time factor
Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
index
0x100D |0 Life time Unsigned8 |rw N 0x00 Life time factor x guard time
factor = life time (watchdog for life
guarding)
If a guarding telegram is not received within the life time, the node enters
the error state. If the life time factor and/or guard time =0, the node does
not carry out any life guarding, but can itself be monitored by the master
(node guarding).
Consumer
Heartbeat Time
Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
index
0x1016 |0 Consumer Unsigned8 |[ro N 0x05 Number of entries
heartbeat
time
1...127 Unsigned32 |rw N 0x00000000 [ Consumer heartbeat time

Structure of the "Consumer Heartbeat Time" entry::

Bits 31-24 23-16 15-0
Value Reserved Node-ID Heartbeat time
Encoded as Unsigned8 Unsigned8 Unsigned16

As soon as you try to configure a consumer heartbeat time unequal zero
for the same node-ID, the node interrupts the SDO download and throws
the error code 0604 0043hex.
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Producer
Heartbeat Time
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1017 (0O Producer Unsigned16 |rw N 0x0000 Defines the cycle time of
heartbeat heartbeat in ms
time
Identity Object
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1018 |0 Identity Unsigned8 ro N 0x04 Contains general
Object Information about the device
(number of entries)
1 Vendor ID Unsigned32 |ro N OXAFFEAFFE | Vendor ID
2 Product Unsigned32 |ro N 0x2081CA00 | Product Code
Code
3 Revision Unsigned32 |ro N Revision Number
Number
4 Serial Unsigned32 |ro N Serial Number
Number
Communication
parameter RxPDO
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1400 |0 Number of Unsigned8 |ro N 0x02 Communication parameter
Elements for the first receive PDOs,
0x1427 Sublnfjex 0: number of
following parameters
1 COB-ID Unsigned32 |rw N 0xC0000200 |COB-ID RxPDO1
+ NODE_ID
2 Transmis- Unsigned8 |rw N OxFF Transmission type of the
sion type PDO

Sub-index 1 (COB-ID): The lower 11Bit of the 32Bit value (Bits 0-10)
contain the CAN identifier, the MSBit (Bit 31) shows if the PDO is active (0)
or not (1), Bit 30 shows if a RTR access to this PDO is permitted (0) or not

(1).

The sub-index 2 contains the transmission type.
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Mapping RxPDO

Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1600 |0 Number of Unsigned8 | rw N 0x01 Mapping parameter of the
Elements first receive PDO; subindex
0: number of mapped
0x1627 objects
1 1st mapped | Unsigned32 |rw N 0x62000108 | (2 byte index,
object 1 byte subindex,
1 byte bit-width)
2 2nd mapped | Unsigned32 |rw N 0x62000208 | (2 byte index,
object 1 byte subindex,
1 byte bit-width)
8 8th mapped | Unsigned32 |rw N 0x62000808 | (2 byte index,
1 byte subindex,
1 byte bit-width)

The reception PDOs get a default mapping automatically from the master
depending on the connected modules.

Communication
parameter TxPDO1

Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1800 |0 Number of Unsigned8 |ro N 0x05 Communication parameter
Elements of the first transmit PDO,
subindex 0: number of
0x1827 following parameters
1 COB-ID Unsigned32 |rw N 0x80000180 + [ COB-ID TxPDO1
NODE_ID
2 Transmission | Unsigned8 |rw N OxFF Transmission type of the
type PDO
3 Inhibit time Unsigned16 |rw N 0x0000 Repetition delay
[value x 100 us]
5 Event time Unsigned16 |rw N 0x0000 Event timer [value x 1 ms]
Sub-index 1 (COB-ID): The lower 11Bit of the 32Bit value (Bits 0-10)
contain the CAN identifier, the MSBit (Bit 31) shows if the PDO is active (0)
or not (1), Bit 30 shows if a RTR access to this PDO is permitted (0) or not
(1). The sub-index 2 contains the transmission type, sub-index 3 the
repetition delay time between two equal PDOs. If an event timer exists with
a value unequal 0, the PDO is transmitted when the timer exceeds.
If a inhibit timer exists, the event is delayed for this time.
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Mapping TxPDO1

Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x1AQ00 |0 Number of Unsigned8 rw N depending on | Mapping parameter of the
Elements the first transmit PDO;
components | subindex 0: number of
0x1A27 fitted mapped objects
1 1st mapped | Unsigned32 |rw N 0x60000108 | (2 byte index,
object 1 byte subindex,
1 byte bit-width)
2 2nd mapped | Unsigned32 |rw N 0x60000208 | (2 byte index,
object 1 byte subindex,
1 byte bit-width)
8 8th mapped |Unsigned32 [ |N | 0x60000808 | (2 byte index,
object 1 byte subindex,
1 byte bit-width)
The send PDOs get a default mapping automatically from the coupler
depending on the connected modules.
Concise DCF
Index |Sub- |[Name Type Attr. | Map. |Default value |Meaning
index
0x1F22 | Array | Concise DCF | Domain rw N
This object is required for the Configuration Manager. The Concise-DCF is
the short form of the DCF (Device Configuration File).
Post
Configuration
Index |Sub- |Name Type Attr. [Map. |Default value | Meaning
index
0x1F25 | Array | ConfigureSlave | Unsigned32 | rw N 0x00000000

Via this entry, the Configuration Manager can be forced to transfer a stored
configuration into the net.

The configuration can be initiated for a defined node at any time via the
index Ox1F25.

Subindex 0 has the value 128.

Subindex x (with x = 1..127): Starts the reconfiguration for nodes with the
node ID x.

Subindex 128: reconfiguration of all nodes.

For example: If you want to initiate the configuration for node 2 and there
are configuration data for this node available, you have to write the value
0x666E6F63 (ASCII = "conf") to the object 1F25h Subindex 2.
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NMT Start-up

Index |Sub- |Name Type Attr. | Map. |Default value |Meaning
index
0x1F80 | 0x00 | NMTStartup Unsigned32 [rw N 0x00000000

Slave Assignment

Define the device as NMT master.

Bit Meaning
Bit 0 0 : Device is NOT the NMT Master. All other bits have to be
ignored. The objects of the Network List have to be ignored.
1 : Device is the NMT Master.
Bit 1 0 : Start only explicitly assigned slaves.
1 : After boot-up perform the service NMT Start Remote Node
All Nodes
Bit 2..31 | Reserved by CiA, always 0

Index |Sub- |Name Type Attr. [Map. |Default value |Meaning
index
0x1F81 | 0x00 | SlaveAssignment |[Unsigned32 |rw N 0x00000000

Enter the nodes that are controlled by the master. For every assigned node

you need one entry.

Subindex 0 has the value 127. Every other Subindex corresponds with the

Node-ID of the node.

Byte Bit Description

Byte0 |BitO 0: Node with this ID is not a slave
1: Node with this ID is a slave. After configuration
(with Configuration Manager) the Node will be set to
state Operational.

Bit 1 0: On Error Control Event or other detection of a
booting slave inform the application.

1: On Error Control Event or other detection of a
booting slave inform the application and automatically
start Error Control service.

Bit 2 0: On Error Control Event or other detection of a
booting slave do NOT automatically configure and
start the slave.

1: On Error Control Event or other detection of a
booting slave do start the process Start Boot Slave.

Bit 3..7 |Reserved by CiA, always 0

Byte 1 8 Bit Value for the RetryFactor
Byte 2,3 16 Bit Value for the GuardTime
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Request NMT

Index |Sub- |Name Type Attr. | Map. |Default value |Meaning
Index
0x1F82 | 0x00 | RequestNMT Unsigned32 [rw N 0x00000000

If a totally automatic start of the stack is not wanted, the functionalities:
» Status change

+ Start of the guarding

» Configuration via CMT

can be also executed at request for every node. The request always
happens via objects in the object directory.

The switch of the communication state of all nodes in the network
(including the local slaves) happens via the entry 1F82h in the local object
directory:

Subindex 0 has the value 128.
Subindex x (with x=1..127): Initiates the NMT service for nodes with Node ID x.

Subindex 128: Initiates NMT service for all nodes.

At write access, the wanted state is given as value.

State Value
Prepared 4
Operational 5
ResetNode 6
ResetCommunication 7
PreOperational 127
Request Guarding
Index |Sub- |Name Type Attr. | Map. |Default value |Meaning

index

0x1F83 | 0x00 |RequestGuarding | Unsigned32 |[rw N 0x00000000

Subindex 0 has the value 128.
Subindex x (with x=1..127): Initiates guarding for the slave with Node ID x.

Value | Write Access Read Access
1 | Start Guarding Slave actually is guarded
0 |Stop Guarding Slave actually is not guarded

Subindex 128: Request Start/Stop Guarding for all nodes.
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8bit Digital inputs

Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x6000 | 0x00 | 8bit digital Unsigned8 ro N 0x01 Number of available digital
input block 8bit input blocks
0x01 | 1stinput Unsigned8 ro Y 1st digital input block
block
0x40 |64thinput |Unsigned8 |ro  |Y 64th digital input block
block
16bit Digital inputs
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
Index
0x6100 | 0Ox00 | 16bit digital | Unsigned8 ro N depending on [ Number of available digital
input block the fitted 16bit input blocks
components
0x01 | 1stinput Unsigned16 |ro N 1st digital input block
block
0x20 |32nd input Unsigned16 |ro N 32nd digital input block
block
32bit Digital inputs
Index [Sub- |Name Type Attr. | Map. |Default value |Meaning
index
0x6120 | 0x00 |32bit digital |Unsigned8 |ro N depending on | Number of available digital
input block the compo- 32bit input blocks
nents fitted
0x01 | 1stinput Unsigned32 |ro N 1st digital input block
block
0x10 | 16th input Unsigned32 |ro N 16th digital input block
block
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8bit Digital
outputs
Index [Sub- |Name Type Attr. | Map. |Default value |Meaning
index
0x6200 | 0x00 | 8bit digital Unsigned8 |ro N 0x01 Number of available digital
output block 8bit output blocks
0x01 | 1st output Unsigned8 rw Y 1st digital output block
block
0x40 | 64th output | Unsigned8 rw Y 64th digital output block
block
16bit Digital
outputs
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0x6300 | 0x00 |16bit digital | Unsigned8 ro N Depending on | Number of available digital
input block the compo- 16bit output blocks
nents fitted
0x01 |1st  output|Unsigned16 |rw N 1st digital output block
block
0x20 |32nd output|Unsigned16 |rw N 32nd digital output block
block
32bit Digital
outputs
Index |Sub- |Name Type Attr. | Map. |Default value |Meaning
index
0x6320 | 0x00 | 32bit digital | Unsigned8 ro N Depending on | Number of available digital
input block the compo- 32bit output blocks
nents fitted
0x01 | 1st output Unsigned32 |rw N 1st digital output block
block
0x10 | 16th output |Unsigned32 |rw N 16th digital output block
block
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8bit Network input variables

Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
index
0xA040 | 0x00 | 8bit digital Unsigned8 |ro N 0x01 Number of available digital
input block 8bit input blocks
0x01 | 1stinput Unsigned8 ro Y 1st digital input block
block
0x140 |320th input | Unsigned8 |ro  |Y 320th digital input block
block
16bit Network input variables
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0xA100 | Ox00 | 16bit digital | Unsigned8 ro N depending on [ Number of available digital
input block the fitted 16bit input blocks
components
0x01 | 1stinput Unsigned16 |ro N 1st digital input block
block
0xAOQ |160th input |Unsigned16 |ro N 160th digital input block
block
32bit Network input variables
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0xA200 | 0x00 | 32bit digital | Unsigned8 ro N depending on [ Number of available digital
input block the compo- 32bit input blocks
nents fitted
0x01 | 1stinput Unsigned32 |ro N 1st digital input block
block
0x50 | 80th input Unsigned32 |ro N 80th digital input block
block
64bit Network input variables
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0xA440 | 0x00 [64bit digital | Unsigned8 ro N depending on [ Number of available digital
input block the compo- 64bit input blocks
nents fitted
0x01 | 1stinput Unsigned32 |ro N 1st digital input block
block
0x28 | 40th input Unsigned32 |ro N 40th digital input block
block
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8bit Network output variables

Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
index
0xA400 | 0x00 | 8bit digital Unsigned8 |ro N 0x01 Number of available digital
output block 8bit output blocks
0x01 | 1st output Unsigned8 rw Y 1st digital output block
block
6;<14O ééOth output .L'J.nsigned8 rw Y ééOth digital output block
block
16bit Network output variables
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
0xA580 | 0x00 |16bit digital | Unsigned8 ro N Depending on | Number of available digital
input block the compo- 16bit output blocks
nents fitted
0x01 |1st  output|Unsigned16 |rw N 1st digital output block
block
O0xAO0 |160th output|Unsigned16 |rw N 160th digital output block
block
32bit Network output variables
Index |Sub- |Name Type Attr.  [Map. |Default value |Meaning
index
0xA680 | 0x00 [32bit digital |Unsigned8 |ro N Depending on | Number of available digital
input block the compo- 32bit output blocks
nents fitted
0x01 | 1st output Unsigned32 |rw N 1st digital output block
block
0x50 | 80th output | Unsigned32 |rw N 80th digital output block
block
64bit Network output variables
Index |Sub- |Name Type Attr. [ Map. |Default value |Meaning
index
OxA8CO | 0x00 [64bit digital | Unsigned8 |ro N Depending on | Number of available digital
input block the compo- 64bit output blocks
nents fitted
0x01 | 1st output Unsigned32 |rw N 1st digital output block
block
0x50 | 40th output | Unsigned32 |rw N 40th digital output block

block
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IM 253CAN - CANopen slave - Structure

Properties * 10 Rxand 10 Tx PDOs
« 2SDOs
» Support of all baudrates
» PDO linking
» PDO mapping

Restrictions The IM 253-1CA30 - ECO is functionally identical to the IM 253-1CA01 and
253-1CA30 - ECO has the following restrictions:

» CANopen slave for max. 8 peripheral modules
» Integrated DC 24V power supply for the peripheral modules 0.8A max.
» The CAN-Bus address can be adjusted by DIP switch.

Front IM253CAN [11 LED status indicators
253-1CA01 ] SS [2] CAN-Bus socket
— @@ — 3 [3] Address or baudrate
— EajES selector (Coding switch)
1 | | ADR [4] Connector for an external
L Pw ©) 24V supply
=
] ol c
::E Zg A— 2
L] gz N
@ X1
oc +||[_] L)1 4
24V
IR
45'%
VIPA 253-1CA01
Front IM253CAN [1] LED status indicators
253-1CA30 - ECO H o [2] Connector for an external
e 24V supply
Clpw 4| AR 3 [3] Address or baudrate
ER 1 selector (DIP switch)
T e o [4] CAN-Bus socket
| |BA @
L ollc
o Eral— 4
s N
@ X1
2 — ==
x2 -] )2
VIPA 253-1CA30
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Components
LEDs The module is equipped with four LEDs for diagnostic purposes. The
following table shows how the diagnostic LEDs are used along with the
respective colors.
Name Color |Description
PW green |Indicates that the supply voltage is available.
ER red |[Blinks at overflow of the error counters (e.g. there is no further CAN
station at the bus or wrong CAN transfer rate)
On when an error was detected in the backplane bus communications.
RD green |Blinks at 1Hz when the self-test was positive and initialization was OK.
Is turned on when data is being communicated via the V-Bus.
BA yellow | Off the self-test was positive and the initialization was OK.
Blinks at 1Hz when the status is "Pre-operational".
Is turned on when the status is "Operational".
Blinks at 10Hz when the status is "Prepared".

Status indicator as
a combination of
LEDs

Various combinations of the LEDs indicate the different operating states:

PW on
ER on
RD on
BA on

PW on

ER blinks 1Hz
RD blinks 1Hz
BA blinks 1Hz

PW on

ER blinks 10Hz
RD blinks 10Hz
BA blinks 10Hz

PW on
ER off
RD blinks 1Hz
BA off

CEE XXEE XXEE [EEE

Error during RAM or EEPROM initialization

Baudrate setting activated

Error in the CAN baudrate setting

Module-ID setting activated
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9pin D-type socket The VIPA CAN-Bus coupler is connected to the CAN-Bus system by
means of a 9pin socket.

The following diagram shows the pin assignment for the interface.

Pin | Assignment
)1 1 |n.c.
o° -, 2 |CAN low
)7 3 | CAN ground
5s &3 4 |n.c.
£)4 5 |n.c.
& 6 |[n
@ 5 .C.
— 7 | CAN high
8 |[n.c.
9 |n.c.
CAN-Bus wiring The CAN-Bus communication medium bus is a screened three-core cable.
Master Slave
Shield
, SN 7
CAN high . - CAN high
12 L
Oni} 5 | 120Q ﬁ] 5
| CAN low
\\ l, 3
CAN Ground — CAN Ground
CAN Ground 1 Do not connect
Line termination All stations on systems having more than two stations are wired in parallel.

This means that the bus cable must be looped from station to station
without interruptions.

Note!

The end of the bus cable must be terminated with a 120Q terminating
resistor to prevent reflections and the associated communication errors!
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Address selector The address selector is used to specify the module-ID as well as the CAN
for Baudrate and baudrate. Each module ID must be unique on the bus.
module-ID For details please refer to "IM 253CAN - CANopen slave - Baudrate and
module-" in this chapter.
=] =]
01

Address selector Contrary to the coding switch described above the IM 253-1CA30 - ECO is
IM 253-1CA30 - ECO  equipped by a DIL switch for addressing.

2 Wo»
T =2 NP OODN D

AHAHAHAN

-
o

Power supply The CAN-bus coupler is equipped with an internal power supply. This
power supply requires DC 24V. In addition to the internal circuitry of the
bus coupler the supply voltage is also used to power any modules
connected to the backplane bus. Please note that the maximum current
that the integrated power supply can deliver to the backplane bus is 3.5A.
The back plane current of the IM 253-1CA30 - ECO is limited to 0.8A.

The power supply is protected against reverse polarity.

CAN-Bus and backplane bus are isolated from each other.

Attention!

Please ensure that the polarity is correct when connecting the power
supply!
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Block diagram The following block diagram shows the hardware structure of the bus
coupler and the internal communication:

galvanic isolation
(by means of optocouplers and
DC/DC converter)

CAN Transceiver

<
p—

CANopen-Bus

Data
Exchange
Clock CAN-Bus
Controller
(72]
>
2
Reset EPROM Q2
e}
Error *E
o
o
o
O
=
BA
Microcontroller
Clock

monitoring

@ Voltage Reset

Address
selector
System 200V
interface circuitry
Power
Power supply
24V [ 5V
24V +5V _ System 200V
(terminals) " backplane bus

5-42 HB97E - IM - Rev. 12/33



Manual VIPA System 200V Chapter 5 CANopen

IM 253CAN, DO 24xDC 24V - Structure

Properties » CANopen slave with 24 digital outputs on-board
* Project engineering via standard tools (e.g. SyCon from Hilscher)
* 1RxPDO
« 2SDOs
» Support of all baudrates
» PDO linking
» PDO mapping: fix
Structure IM 253 CAN | DO 24xDC24V
®
PW c (oL ] [1] LED status indicators
T—+ kR a2 A W / [2] CAN-Bus socket
27 T ro gg N er IO O [3] Address or baudrate
A So selector
©) o9 [4] Connector for an external
o ol +—s 24V supply
3———| 3 g 0 [5] LEDs status indicator
ADR. |1 9] 9 X output_unlt N
ES)ES o5 [6] 25pin jack for digital output
DC A O\O
O o)
%’ CI0]12
VIPA 253-2CA20
Components
LEDs The module is equipped with four LEDs for diagnostic purposes. The
following table shows how the diagnostic LEDs are used along with the
respective colors.
Name |Color |Description
PW green |Indicates that the supply voltage is available.
ER red Blinks at overflow of the error counters (e.g. there is no further CAN station
at the bus or wrong CAN transfer rate).
On when an error was detected in the backplane bus communications.
RD green |Blinks at 1Hz when the self-test was positive and initialization was OK.
Is turned on when data is being communicated via the V-Bus.
BA yellow | Off the self-test was positive and the initialization was OK.
Blinks at 1Hz when the status is "Pre-operational".
Is turned on when the status is "Operational".
Blinks at 10Hz when the status is "Prepared".
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Status indicator as
a combination of
LEDs

Various combinations of the LEDs indicate the different operating states:

CNIE XXEE XXEE [JEEE

PW on
ER on
RD on
BA on

PW on

ER blinks 1Hz
RD blinks 1Hz
BA blinks 1Hz

PW on

ER blinks 10Hz
RD blinks 10Hz
BA blinks 10Hz

PW on
ER off
RD blinks 1Hz
BA off

Error during RAM or EEPROM initialization

Baudrate setting activated

Error in the CAN baudrate setting

Module-ID setting activated

LEDs digital The digital output unit provides 2 LEDs with the following function:
output unit
Label Color [Description
PW green | Signalizes applying voltage via Profibus unit
(Power).
ER red On at short circuit, overload and overheat
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9pin D-type socket The VIPA CAN-Bus coupler is connected to the CAN-Bus system by

means of a 9pin socket.
The following diagram shows the pin assignment for the interface.

/ Pin | Assignment
1 1 [nec.
&s 5 2 | CAN low
&7 3 |CAN ground
DK 4 |n.c.
&8 5 |n.c.
5o &4 6 |n.c.
5 7 | CAN high
\ 8 |n.c.
9 |n.c.

Output unit:
Connection and
schematic
diagram

))
«

+24V

Output unit

Opto coupler

The DC 24V voltage supply of the output section happens via the power
supply of the slave unit.

V-Bus

V=

GND
internal

GND
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Address selector
for baudrate and
module-ID

01

Power supply

CAN-Bus wiring

Line termination

The address selector is used to specify the module-ID as well as the CAN
baudrate.

For details please refer to the section under the heading "Adjusting
baudrate and module-ID" in this chapter.

The CAN-bus coupler is equipped with an internal power supply. This
power supply requires an external supply of DC 24V. In addition to the
internal circuitry of the bus coupler the supply voltage is also used to power
any devices connected to the backplane bus. Please note that the
maximum current available for the backplane bus from the internal power
supply is limited to 3.5A.

The power supply is protected against reverse polarity.
CAN-Bus and backplane bus are isolated from each other.

The CAN-Bus communication medium bus is a screened three-core cable.

Master Slave
Shield
_ 7
CAN high / S CAN high
1209@ b
| 2 \ 120Q ﬁ] 5
[ j CAN low
o 3
CAN Ground ! : CAN Ground
\\‘ //
CAN Ground 1 Do not connect

All stations on systems having more than two stations are wired in parallel.
This means that the bus cable must be looped from station to station
without interruptions.

Note!

The end of the bus cable must be terminated with a 120Q terminating
resistor to prevent reflections and the associated communication errors!
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IM 253CAN - CANopen slave - Fast introduction

Outline

Adjusting
baudrate and
module-ID

CAN identifier

This section is for experienced CANopen user that are already common
with CAN. It will be shortly outlined, which messages are necessary for the
deployment of the System 200V under CAN in the start configuration.

Note!

Please regard that this manual prints the hexadecimal numbers in the type
for developers "0x".

e.g.: OXx15AE = 15AEh

Via the address selector you have to adjust a common baudrate at the bus
couplers as well as different node-IDs.

After starting your power supply, you program the baudrate and the
module-ID via 00 at the address selector within 10s.

For details please refer to the section under the heading "IM 253CAN -
CANopen slave - Baudrate and module-" in this chapter.

The CAN identifier for the in-/output data of the System 200V are
generated from the node addresses (1...99):

other digital or
analog inputs

0x380 + Node address

0x480 + Node address
0x680 + Node address
0x1CO0 + Node address
0x2CO0 + Node address
0x3CO0 + Node address
0x4CO0 + Node address
0x6C0 + Node address

other digital or analog
outputs

Kind of data Default CAN identifier Kind of data Default CAN identifier
digital inputs 0x180 + Node address |digital outputs 0x200 + Node address
1... 64Bit 1 ... 64Bit
analog inputs 0x280 + Node address |analog outputs 0x300 + Node address
1...4 words 1..4

Words/Channels

0x400 + Node address

0x500 + Node address
0x780 + Node address
0x240 + Node address
0x340 + Node address
0x440 + Node address
0x540 + Node address
0x7CO0 + Node address

HBO7E - IM - Rev. 12/33
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Digital in-/outputs

Analog in-/outputs

Node Guarding

The CAN messages with digital input data are represented as follows:
Identifier Ox180+Node address + up to 8Byte user data

Identifier 11Bit [DIO 8Bit |[DI1 8Bit [DI2 8Bit | ... |DI'7 8Bit

The CAN messages with digital output data are represented as follows:
Identifier 0Ox200+Node address + up to 8Byte user data

Identifier 11Bit |[DO 0 8Bit |[DO 1 8Bit |DO 3 88it| ... |DO7 Bit

The CAN messages with analog input data are represented as follows::
Identifier 0Ox280+Node address + up to 4Words user data

Identifier 11Bit |[AlI0 1Word [Al1 1Word [Al2 1Word |Al 3 1Word

The CAN messages with analog output data are represented as follows:
Identifier 0Ox300+Node address + up to 4Words user data
Identifier 11Bit [AI0 1Word |AI1 1Word |Al2 1Word |AI 3 1Word |

For the System 200V works per default in event-controlled mode (no cyclic
DataExchange), a node failure is not always immediately detected.
Remedy is the control of the nodes per cyclic state request (Node
Guarding).

You request cyclically a state telegram via Remote-Transmit-Request
(RTR): the telegram only consists of a 11Bit identifier:

Identifier 0Ox700+Node address
| Identifier 11Bit

The System 200V node answers with a telegram that contains one state
byte:

Identifier 0Ox700+Node address + State byte
Identifier 11Bit | Status 8Bit

Bit 0 ... 6: Node state
0x7F:Pre-Operational
0x05: Operational
0x04: Stopped res. Prepared
Bit 7: Toggle-Bit, toggles after every send

To enable the bus coupler to recognize a network master failure (watchdog
function), you still have to set the Guard-Time (Object 0x100C) and the
Life-Time-Factor (Object 0x100D) to valueszO0.

(reaction time at failure: Guard-Time x Life Time Factor).
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Heartbeat

Emergency Object

Besides the Node Guarding, the System 200V CANopen coupler also
supports the Heartbeat Mode.

If there is a value set in the index 0x1017 (Heartbeat Producer Time), the
device state (Operational, Pre-Operational, ...) is transferred when the
Heartbeat-Timer run out by using the COB identifier (0x700+Module-Id):

Identifier 0Ox700+Node address + State byte
Identifier 11Bit |Status 8Bit

The Heartbeat Mode starts automatically as soon as there is a value in
index 0x1017 higher 0.

To send internal device failures to other participants at the CAN-Bus with a
high priority, the VIPA CAN-Bus coupler supports the Emergency Object.

To activate the emergency telegram, you need the COB-Identifier that is
fixed after boot-up in the object directory of the variable 0x1014in
hexadecimal view: 0x80 + Module-ID.

The emergency telegram has always a length of 8Byte. It consists of:

Identifier 0x80 + Node address + 8Byte user data
Identifier 11Bit |[ECO [ECL |Ereg [Inf0 [Infl [Inf2 [Inf3 [Inf4 |

Error | Meaning Info O Info 1 Info 2 Info 3 Info4

Code

0x0000 | Reset Emergency 0x00 0x00 0x00 0x00 0x00

0x1000 | Module Configuration has 0x06 0x00 0x00 0x00 0x00
changed and Index 0x1010 is
equal to 'save'

0x1000 | Module Configuration has 0x05 0x00 0x00 0x00 0x00
changed

0x1000 | Error during initialization of 0x01 0x00 0x00 0x00 0x00
backplane modules

0x1000 | Error during module 0x02 Module 0x00 0x00 0x00
configuration check Number

0x1000 | Error during read/write module | 0x03 Module 0x00 0x00 0x00

Number
0x1000 | Module parameterization error | 0x30 Module 0x00 0x00 0x00
Number

0x1000 | Diagnostic alarm from an 0x40 + diagnostic diagnostic diagnostic diagnostic

analog module Module byte 1 byte 2 byte 3 byte 4
Number

0x1000 | Process alarm from an 0x80 + diagnostic diagnostic diagnostic diagnostic

analog module Module byte 1 byte 2 byte 3 byte 4
Number
continued ...
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... continue Emergency object

Error | Meaning Info O Info 1 Info 2 Info 3 Info4

Code

0x1000 | PDO Control OxFF 0x10 PDO LowByte HighByte
Number Timer Value | Timer Value

0x5000 | Module

0x6300 | SDO PDO-Mapping LowByte HighByte No. Of Map | 0x00 0x00
Maplndex Maplndex Entries

0x8100 | Heartbeat Consumer Node ID LowByte HighByte 0x00 0x00
Timer Value | Timer Value

0x8100 | SDO Block Transfer OxF1 LowByte HighByte Sublndex 0x00
Index Index

0x8130 | Node Guarding Error LowByte HighByte LifeTime 0x00 0x00

GuardTime GuardTime
0x8210 | PDO not processed due to|PDO Number | Wrong PDO length | 0x00 0x00
length error length

0x8220 | PDO length exceeded PDO Number | Wrong PDO length | 0x00 0x00

length
Note!

The now described telegrams enable you to start and stop the System
200V, read inputs, write outputs and control the modules.

In the following, the functions are described in detail.
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IM 253CAN - CANopen slave - Baudrate and module-ID

Outline

Specifying the
baudrate by
means of the
address selector

niE=ain
A = |

64
32
16

FAHAHARE

—_
o

Module-1D
selection

Baudrate selection
by an SDO-write
operation

You have the option to specify the baudrate and the module-ID by setting
the address selector to 00 within a period of 10s after you have turned the
power on.

The selected settings are saved permanently in an EEPROM and can be
changed at any time by means of the procedure shown above.

» Set the address selector to 00.
e Turn on the power to the CAN-Bus coupler.

The LEDs ER, RD, and BA will blink at a frequency of 1Hz. For a period
of 5s you can now enter the CAN baudrate by means of the address
selector:

Address selector CAN baudrate max. guar. bus distance

"00" 1Mbaud 25m

"01" 500kBaud 100m
"02" 250kBaud 250m
"03" 125kBaud 500m
"04" 100kBaud 600m
"05" 50kBaud 1000m
"06" 20kBaud 2500m
"07" 10kBaud 5000m
"08" 800kBaud 50m

After 5 seconds the selected CAN baudrate is saved in the EEPROM.

LEDs ER and BA are turned off and the red RD-LED continues to blink.
At this point you have 5s to enter the required module-ID.

» Define the module-ID in a range between 01...99 by means of the
address selection switch. Every module-ID may only exist once on the
bus. The module-ID must be defined before the bus coupler is turned
on.

The entered module-IDs are accepted when a period of 5s has expired
after which the bus coupler returns to the normal operating mode
(status: "Pre-Operational").

You can also modify the CAN baudrate by means of an SDO-Write
operation to the object "2001h". The entered value is used as the CAN
baudrate when the bus coupler has been RESET. This method is a most
convenient when you must change the CAN baudrate of all the bus
couplers of a system from a central CAN terminal. The bus couplers use
the programmed Baudrate when the system has been RESET.
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IM 253CAN - CANopen slave - Message structure

Identifier All CANopen messages have the following structure according to
CiA DS-301:

Identifier
Byte |Bit7...Bit0

1 Bit 3 ... Bit 0: most significant 4 bits of the module-ID
Bit 7 ... Bit 4: CANopen function code
2 Bit 3 ... Bit 0: data length code (DLC)
Bit 4: RTR-Bit: 0: no data (request code)

1: data available

Bit 7 ... Bit 5: Least significant 3 bits of the module-ID

Data Data
Byte Bit 7 ... Bit O
3...10 [Data

An additional division of the 2Byte identifier into function portion and a
module-ID gives the difference between this and a level 2 message. The
function determines the type of message (object) and the module-ID
addresses the receiver.

CANopen devices exchange data in the form of objects. The CANopen
communication profile defines two different object types as well as a
number of special objects.

The VIPA CAN-Bus coupler IM 253 CAN supports the following objects:
* 10 transmit PDOs (PDO Linking, PDO Mapping)

* 10 receive PDOs (PDO Linking, PDO Mapping)

» 2 standard SDOs

* 1 emergency object

* 1 network management object NMT

* Node Guarding

* Heartbeat

The VIPA CAN-Bus coupler IM 253 CAN with DO 24xDC 24V supports the
following objects:

* 1 receive PDO (PDO Linking, PDO Mapping: fix)
» 2 standard SDOs

* 1 emergency object

* 1 network management object NMT

* Node Guarding

Heartbeat
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CANopen function
codes

Every object is associated with a function code. You can obtain the
required function code from the following table:

Structure of the
device model

Object Function code Receiver Definition Function

(4 bits)
NMT 0000 Broadcast CiA DS-301 Network managem.
EMERGENCY 0001 Master CiA DS-301 Error message
PDO1S2M 0011 Master, Slave (RTR) CiA DS-301 Digital input data 1
PDO1M2S 0100 Slave CiA DS-301 Digital output data 1
SDO1S2M 1011 Master CiA DS-301 Configuration data
SDO1M2S 1100 Slave CiA DS-301 Configuration data
Node Guarding 1110 Master, Slave (RTR) CiA DS-301 Module monitoring
Heartbeat 1110 Master, Slave Application spec. | Module monitoring

Note!

A detailed description of the structure and the contents of these objects is
available in "CiA Communication Profile DS-301 Version 3.0" and "CiA
Device Profile for /O-Modules DS-401 Version 1.4".

A CANopen device can be structured as follows:

Communication Application

‘ Status machine }= Status machine
l I J ] Object directory

Index‘ Submd.‘ Value Application
« :: ) ‘ ‘ Object
Heartbeat or — en:ry; — :
" en

5 Node Guarding | enye | Application 3
g m _entry 3 Object =
g | SDO < > I '\ 7]
® N N 173
s Application 3
z Object £
Z o

le ®4 i N Application

_entryn
) @‘ Application N

Object

Communication

Serves the communication data objects and the concerning functionality for
data transfer via the CANopen network.

Application

The application data objects contain e.g. in- and output data. In case of an
error, an application status machine switches the outputs in a secure state.
The object directory is organized as 2 dimension table. The data is addres-
sed via index and sub-index.

Object directory

This object directory contains all data objects (application data +
parameters) that are accessible and that influence the behavior of
communication, application and status machines.
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PDO

Variable PDO
mapping

In many fieldbus systems the whole process image is transferred - mostly
more or less cyclically. CANopen is not limited to this communication
principle, for CAN supports more possibilities through multi master bus
access coordination.

CANopen divides the process data into segments of max. 8Byte. These
segments are called process data objects (PDOs). Every PDO represents
one CAN telegram and is identified and prioritized via its specific CAN
identifier.

For the exchange of process data, the VIPA CAN-Bus coupler IM 253CAN
supports 20 PDOs. Every PDO consists of a maximum of 8 data bytes. The
transfer of PDOs is not verified by means of acknowledgments since the
CAN protocol guarantees the transfer.

There are 10 Tx transmit PDOs for input data and 10 Rx receive PDOs for
output data. The PDOs are named seen from the bus coupler:

Receive PDOs (RxPDOs) are received by the bus coupler and contain
output data.

Transmit PDOs (TxPDOs) are send by the bus coupler and contain input
data.

The assignment of the PDOs to input or output data occurs automatically.

CANopen predefines the first two PDOs in the device profile. The
assignment of the PDOs is fixed in the mapping tables in the object
directory. The mapping tables are the cross-reference between the
application data in the object directory and the sequence in the PDOs.

The assignment of the PDOs, automatically created by the coupler, are
commonly adequate. For special applications, the assignment may be
changed. Herefore you have to configure the mapping tables accordingly.
First, you write a 0 to sub-index 0 (deactivates the current mapping
configuration). Then you insert the wanted application objects into sub-
index 1...8. Finally you parameterize the number of now valid entries in
sub-index 0 and the coupler checks the entries for their consistency.

Note!

The IM 253CAN with DO 24xDC 24V provides only 1 receive PDO, the
PDO mapping is fix.
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PDO identifier The most important communication parameter of a PDOs is the
COB-ID CAN identifier (also called "Communication Object Identifier", COB-ID). It
serves the identification of the data and sets the priority of bus access.

For every CAN data telegram only one sending node may exist (producer).
Due to the ability of CAN to send all messages per broadcast procedure,
however, a telegram may be received by several bus participants at the
same time (consumer). Therefore, one node may deliver its input
information to different bus stations similarly - without needing the pass
through a logical bus master.

The System 200V provides receive and transmit PDOs default identifier in
dependence of the node address.

Below follows a list of the COB identifiers for the receive and the transmit
PDO transfer that are pre-set after boot-up.

The transmission type in the object directory (indices 0x1400-0x1409 and
0x1800-0x1809, sub-index 0x02) is preset to asynchronous, event con-
trolled (= OxFF). The EVENT-timer (value * 1ms) can be used to transmit
the PDOs cyclically.

Send: 0x180 + module-ID: PDO1S2M digital (acc. DS-301)
0x280 + module-ID: PDO2S2M analog
0x380 + module-ID: PDO3S2M digital or analog
0x480 + module-ID: PDO4S2M
0x680 + module-ID: PDO5S2M
0x1CO + module-ID: PDO6S2M
0x2CO0 + module-ID: PDO7S2M
0x3C0 + module-ID: PDO8S2M
0x4CO0 + module-ID: PDO9S2M
0x6C0 + module-ID: PDO10S2M

Receive: 0x200 + module-ID: PDO1M2S digital (acc. DS-301)
0x300 + module-ID: PDO2M2S analog
0x400 + module-ID: PDO3M2S digital or analog
0x500 + module-ID: PDO4M2S
0x780 + module-ID: PDO5M2S
0x240 + module-ID: PDO6M2S
0x340 + module-ID: PDO7M2S
0x440 + module-ID: PDO8M2S
0x540 + module-ID: PDO9M2S
0x7CO0 + module-ID: PDO10M2S

HBO7E - IM - Rev. 12/33 5-55



Chapter 5 CANopen

Manual VIPA System 200V

PDO linking

PDO Communica-
tion types

Event triggered

Polled

Synchronized

If the Consumer-Producer model of the CANopen PDOs shall be used for
direct data transfer between nodes (without master), you have to adjust the
identifier distribution accordingly, so that the TxPDO identifier of the
producer is identical with the RxPDO identifier of the consumer:

This procedure is called PDO linking. this enables for example the simple
installation of electronic gearing where several slave axis are listening to
the actual value in TxPDO of the master axis.

CANopen supports the following possibilities for the process data transfer:

» Event triggered
* Polled
* Synchronized

The "event" is the alteration of an input value, the data is send immediately
after value change. The event control makes the best use of the bus width
for not the whole process image is send but only the changed values. At
the same time, a short reaction time is achieved, because there is no need
to wait for a master request.

PDOs may also be polled via data request telegrams (remote frames) to
give you the opportunity to e.g. send the input process image of event
triggered inputs to the bus without input change for example a monitoring
or diagnosis device included during runtime.

The VIPA CANopen bus couplers support the query of PDOs via remote
frames - for this can, due to the hardware, not be granted for all CANopen
devices, this communication type is only partially recommended.

It is not only convenient for drive applications to synchronize the input
information request and the output setting. For this purpose, CANopen
provides the SYNC object, a CAN telegram with high priority and no user
data which receipt is used by the synchronized nodes as trigger for reading
of the inputs res. writing of the outputs.
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PDO transmission
type

Synchronous

Asynchronous

Inhibit time

The parameter "PDO transmission type" fixes how the sending of the
PDOs is initialized and what to do with received ones:

Transmission Type |Cyclical [Acyclical | Synchronous |Asynchronous
0 X X
1-240 X X
254,255 X

The transmission type 0 is only wise for RxPDOs: the PDO is analyzed at
receipt of the next SYNC telegram.

At transmission type 1-240, the PDO is send res. expected cyclically: after
every "n™ SYNC (n=1...240). For the transmission type may not only be
combined within the network but also with a bus, you may thus e.g. adjust
a fast cycle for digital inputs (n=1), while data of the analog inputs is
transferred in a slower cycle (e.g. n=10). The cycle time (SYNC rate) may
be monitored (Object 0x1006), at SYNC failure, the coupler sets its outputs

in error state.

The transmission types 254 + 255 are asynchronous or also event
triggered. The transmission type 254 provides an event defined by the
manufacturer, at 255 it is fixed by the device profile.

When choosing the event triggered PDO communication you should keep
in mind that in certain circumstances there may occur a lot of events
similarly. This may cause according delay times for sending PDOs with
lower priority values.

You should also avoid to block the bus by assigning a high PDO priority to
an often alternating input ("babbling idiot").

Via the parameter "inhibit time" a "send filter" may be activated that does
not lengthen the reaction time of the relatively first input alteration but that
is active for the following changes.

The inhibit time (send delay time) describes the min. time span that has to
pass between the sending of two identical telegrams.

When you use the inhibit time, you may ascertain the max. bus load and
for this the latent time in the "worst case".
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SDO The Service Data Object (SDO) serves the read or write access to the
object directory. The CAL layer 7 protocol gives you the specification of the
Multiplexed-Domain-Transfer-Protocol that is used by the SDOs. This
protocol allows you to transfer data of any length because where
appropriate, messages are distributed to several CAN messages with the
same identifier (segment building).

The first CAN message of the SDO contain process information in 4 of the
8 bytes. For access to object directory entries with up to 4Byte length, one
single CAN message is sufficient. The following segments of the SDO
contain up to 7Byte user data. The last Byte contains an end sign. A SDO
is delivered with acknowledgement, i.e. every reception of a message is
receipted.

The COB identifiers for read and write access are:
* Receive-SDO1: 0x600 + Module-ID
 Transmit-SDO1: 0x580 + Module-ID

Note!

A detailed description of the SDO telegrams is to find in the DS-301 norm
from CiA.

In the following only the error messages are described that are generated
at wrong parameterization.
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SDO error codes

Code Error

0x05030000 Toggle bit not alternated

0x05040000 SDO protocol timed out

0x05040001 Client/server command specifier not valid or unknown

0x05040002 Invalid block size (block mode only)

0x05040003 Invalid sequence number (block mode only)

0x05040004 CRC error (block mode only)

0x05040005 Out of memory

0x06010000 Unsupported access to an object

0x06010001 Attempt to read a write only object

0x06010002 Attempt to write a read only object

0x06020000 Object does not exist in the object dictionary

0x06040041 Object cannot be mapped to the PDO

0x06040042 The number and length of the objects to be mapped would
exceed PDO length

0x06040043 General parameter incompatibility reason

0x06040047 General internal incompatibility in the device

0x06060000 Access failed due to an hardware error

0x06070010 Data type does not match, length of service parameter
does not match

0x06070012 Data type does not match, length of service parameter too
high

0x06070013 Data type does not match, length of service parameter too
low

0x06090011 Sub-index does not exist

0x06090030 Value range of parameter exceeded (only for write access)

0x06090031 Value of parameter written too high

0x06090032 Value of parameter written too low

0x06090036 Maximum value is less than minimum value

0x08000000 general error

0x08000020 Data cannot be transferred or stored to the application

0x08000021 Data cannot be transferred or stored to the application
because of local control

0x08000022 Data cannot be transferred or stored to the application
because of the present device state

0x08000023 Object directory dynamic generation fails or no object

directory is present (e.g. object directory is generated from
file and generation fails because of an file error)
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Structure The CANopen object directory contains all relevant CANopen objects for
the bus coupler. Every entry in the object directory is marked by a 16Bit
index.

If an object exists of several components (e.g. object type Array or
Record), the components are marked via an 8Bit sub-index.

The object name describes its function. The data type attribute specifies
the data type of the entry.

The access attribute defines, if the entry may only be read, only be written
or read and written.

The object directory is divided into the following 3 parts:

Communication This area contains the description of all relevant parameters for the
specific profile area communication.
(0x1000 — OX1FFF) o .
0x1000 — 0x1018 General communication specific parameters
(e.g. device name)
0x1400 — Ox140F Communication parameters (e.g. identifier) of the
receive PDOs
0x1600 — Ox160F Mapping parameters of the receive PDOs

The mapping parameters contain the cross-
references to the application objects that are
mapped into the PDOs and the data width of the
depending object.
0x1800 — 0x180F Communication and mapping parameters of the
0x1A00 — Ox1AOQF transmit PDOs

Manufacturer specific Here you may find the manufacturer specific entries like e.g. PDO Control,

profile area CAN baudrate (baudrate after RESET) etc.
(0x2000 — OX5FFF)

Standardized device This area contains the objects for the device profile acc. DS-401.
profile area

(0x6000 — OX9FFF)

Note!

For the CiA norms are exclusively available in English, we adapted the
object tables. Some entries are described below the according tables.
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Object directory
overview

Index Content of Object
0x1000 Device type

0x1001 Error register

0x1003 Error store

0x1004 Number of PDOs
0x1005 SYNC identifier

0x1006 SYNC interval

0x1008 Device name

0x1009 Hardware version
0x100A Software version
0x100B Node number

0x100C Guard time

0x100D Life time factor

0x100E Node Guarding ldentifier
0x1010 Save parameter

0x1011 Load parameter

0x1014 Emergency COB-ID
0x1016 Heartbeat consumer time
0x1017 Heartbeat producer time
0x1018 Device identification
0x1027 Module list

0x1029 Error behavior

0x1400 - 0x1409

0x1600 - 0x1609
0x1800 - 0x1809

0x1A00 - 0Ox1A09

Communication parameter for receive PDOs
(RxPDO, Master to Slave)

Mapping parameter for receive PDOs (RxPDO)

Communication parameter for transmit PDOs
(TxPDO, Slave to Master)

Mapping parameter for transmit PDOs (TxPDO)

0x2001 CAN-Baudrate

0x2100 Kill EEPROM

0x2101 SJA1000

0x2400 PDO Control

0x3001 - 0x3010 Module Parameterization

0x3401 Module Parameterization

0x6000 Digital-Input-8-Bit Array (see DS 401)

0x6002 Polarity Digital-Input-8-Bit Array (see DS 401)

0x6100 Digital-Input-16-Bit Array (see DS 401)

0x6102 Polarity Digital-Input-16-Bit Array (v DS 401)

0x6120 Digital-Input-32Bit Array (see DS 401)

0x6122 Polarity Digital-Input-32-Bit Array (see DS 401)

0x6200 Digital-Output-8-Bit Array (see DS 401)

0x6202 Polarity Digital-Output-8-Bit Array (see DS 401)

0x6206 Fault Mode Digital-Output-8-Bit Array (see DS 401)

0x6207 Fault State Digital-Output-8-Bit Array (see DS 401)

0x6300 Digital-Output-16-Bit Array (see DS 401)

continue ...
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... continued Index Content of Object

object directory 0x6302 Polarity Digital-Output-16-Bit Array (see DS 401)

overview 0x6306 Fault Mode Digital-Output-16-Bit Array (see DS 401)
0x6307 Fault State Digital-Output-16-Bit Array (see DS 401)
0x6320 Digital-Output-32-Bit Array (see DS 401)
0x6322 Polarity Digital-Output-32-Bit Array (see DS 401)
0x6326 Fault Mode Digital-Output-32-Bit Array (see DS 401)
0x6327 Fault State Digital-Output-32-Bit Array (see DS 401)
0x6401 Analog-Input Array (see DS 401)
0x6411 Analog-Output Array (see DS 401)
0x6421 X | Analog-Input Interrupt Trigger Array (see DS 401)
0x6422 Analog-Input Interrupt Source Array (see DS 401)
0x6423 X | Analog-Input Interrupt Enable (see DS 401)
0x6424 X | Analog-Input Interrupt Upper Limit Array (see DS 401)
0x6425 X | Analog-Input Interrupt Lower Limit Array (see DS 401)
0x6426 X | Analog-Input Interrupt Delta Limit Array (see DS 401)
0x6443 X | Fault Mode Analog-Output Array (see DS 401)
0x6444 X | Fault State Analog-Output Array (see DS 401)

X = save into EEPROM
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Device Type

Index Sub-index | Name | Type Attr. | Map. | Default value | Meaning

0x1000 (O Device |Unsigned32 [ro N 0x00050191 | Statement of device type
Type

The 32Bit value is divided into two 16Bit fields:

MSB

LSB

Additional information device

Profile number

0000 0000 0000 wxyz (bit)

401dec=0x0191

The "additional information" contains data related to the signal types of the
I/O device:

z=1 - digital inputs
y=1 -> digital outputs
x=1 - analog inputs
w=1 - analog outputs

Error register

Index Sub- [Name Type Attr. |Map. |[Default value | Meaning
index
0x1001 |0 Error Unsigned8 |ro Y 0x00 Error register
Register
Bit7 Bit0
ManSpec reserved reserved Comm. reserved reserved reserved Generic

ManSpec.: Manufacturer specific error, specified in object 0x1003.

Comm.:  Communication error (overrun CAN)
Generic: A not more precisely specified error occurred (flag is set at
every error message)
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Error store

Index [Sub- |Name Type Attr. [ Map. [ Default value | Meaning
index
0x1003 |0 Predefined |Unsigned8 |ro N 0x00 Object 0x1003 contains a
error field description of the error that has
(error store) occurred in the device - sub-
index 0 has the number of error
states stored
1 Actual error | Unsigned32 |ro N Last error state to have
occurred
254 .L-J.nsigned32 ro N A maximum of 254 error states

The "predefined error field" is divided into two 16Bit fields:

MSB

LSB

Additional information

Error code

The additional code contains the error trigger (see emergency object) and
thereby a detailed error description.

New errors are always saved at sub-index 1, all the other sub-indices being

appropriately incremented.

By writing a "0" to sub-index 0, the whole error memory is cleared. If there
has not been an error since PowerOn, then object 0x1003 exists only of
sub-index 0 with entry "0".

Via reset or PowerCycle, the error memory is cleared.

Number of PDOs

Index Sub Name Type Attr. | Map. | Default value |Meaning
index
0x1004 |0 Number of Unsigned32 |ro N 0x000AO000A | Number of PDOs supported
PDOs
supported
1 Number of Unsigned32 |[ro N 0x000AO00A | Number of synchronous
synchronous PDOs supported
PDOs
supported
2 Number of Unsigned32 |[ro N 0x000AO00A | Number of asynchronous
asynchronous PDOs supported
PDOs
supported
The 32Bit value is divided into two 16Bit fields:
MSB LSB
Number of receive (Rx)PDOs supported Number of send (Tx)PDOs supported
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SYNC identifier

Index Sub Name Type Attr. [ Map. |Default value |Meaning
index
0x1005 |0 COB-Id sync | Unsigned32 (ro N 0x80000080 | Identifier of the SYNC
message message

The lower 11Bit of the 32Bit value contain the identifier (0x80=128dez),
while the MSBIt indicates whether the device receives the SYNC telegram
(1) or not (0).

Attention: In contrast to the PDO identifiers, the MSB being set indicates
that this identifier is relevant for the node.

SYNC interval

Index Sub Name Type Attr. | Map. | Default value |Meaning
index
0x1006 (O Communication | Unsigned32 [rw [N 0x00000000 | Maximum length of the
cycle period SYNC interval in ps.

If a value other than zero is entered here, the coupler goes into error state
if no SYNC telegram is received within the set time during synchronous
PDO operation.

Synchronous
Window Length

Index Sub Name Type Attr. | Map. | Default value |Meaning
index
0x1007 |0 Synchronous Unsigned32 |rw |N 0x00000000 | Contains the length of time
window length window for synchronous
PDOs in us.

Device name

Index Sub- [Name Type Attr. | Map. |Default value |Meaning
index
0x1008 |0 Manufacturer | Visible string | ro N Device name of the bus
device name coupler

VIPA IM 253 1CA01 = VIPA CANopen slave IM 253-1CA01
VIPA IM 253 1CA30 = VIPA CANopen slave IM 253-1CA30 - ECO

Since the returned value is longer than 4Byte, the segmented SDO
protocol is used for transmission.
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Hardware version

Index Sub- [Name Type Attr. | Map. | Default value |Meaning
index
0x1009 |0 Manufacturer Visible string | ro N Hardware version number
Hardware of bus coupler
version

VIPA IM 253 1CA01 = 1.00
VIPA IM 253 1CA30 = 1.00

Since the returned value is longer than 4Byte, the segmented SDO
protocol is used for transmission.

Software version

Index Sub- [Name Type Attr. | Map. |Default value | Meaning
index
0x100A |0 Manufacturer Visible string |ro N Software version number
Software version CANopen software

VIPA IM 253 1CA01 = 3.xx
VIPA IM 253 1CA30 = 3.xx

Since the returned value is longer than 4Byte, the segmented SDO
protocol is used for transmission.

Node number

Index Sub- [Name Type Attr. | Map. Default value [ Meaning
index
0x100B |0 Node ID Unsigned32 |ro N 0x00000000 Node number

The node number is supported for reasons of compatibility.

Guard time
Index Sub- |Name Type Attr. | Map. |[Default value | Meaning
index
0x100C |0 Guard time | Unsigned16 |rw N 0x0000 Interval between two guard
[ms] telegrams. Is set by the NMT
master or configuration tool.
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Life time factor

Index Sub- |Name Type Attr. [Map. |Default value |[Meaning
index
0x100D |0 Life time factor |Unsigned8 |rw N 0x00 Life time factor x guard time

= life time (watchdog for life
guarding)

If a guarding telegram is not received within the life time, the node enters
the error state. If the life time factor and/or guard time =0, the node does
not carry out any life guarding, but can itself be monitored by the master
(node guarding).

Guarding identifier

Index Sub- [Name Type Attr. [ Map. |Default value [Meaning
index
0x100E |0 COB-ID Unsigned32 |ro N 0x000007xy, | ldentifier of the guarding
Guarding Xy = node ID | protocol
Protocol
Save parameters
Index Sub- [Name Type Attr. | Map. | Default value |Meaning
index
0x1010 |O Store Unsigned8 |ro N 0x01 Number of store Options
Parameter
1 Store all Unsigned32 |ro rw 0x01 Stores all (storable)
parameters Parameters

By writing the string "save" in ASCII code (hex code: 0x65766173) into sub-
index 1, the current parameters are placed into non-volatile storage (byte
sequence at the bus incl. SDO protocol: 0x23 0x10 0x10 0x01 0x73 0x61
0x76 0x65).

If successful, the storage process is confirmed by the corresponding
TxSDO (0x60 in the first byte).

Note!

For the bus coupler is not able to send or receive CAN telegrams during
the storage procedure, storage is only possible when the node is in pre-
operational state.

It is recommended to set the complete net to the pre-operational state
before storing data to avoid a buffer overrun.
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Load default

values
Index Sub- [Name Type Attr. | Map. |[Default value | Meaning
index
0x1011 |0 Restore Unsigned8 |[ro N 0x01 Number of reset options
parameters
1 Restore all | Unsigned32 |rw N 0x01 Resets all parameters
parameters to their default values
By writing the string "load" in ASCII code (hex code: 0x64616F6C) into sub-
index 1, all parameters are set back to default values (delivery state) at
next start-up (reset) (byte sequence at the bus incl. SDO protocol: 0x23
0x11 0x10 0x01 Ox6C Ox6F 0x61 0x64).
This activates the default identifiers for the PDOs.
Emergency
COB-ID
Index Sub- [Name Type Attr. [ Map. |Default value |Meaning
index
0x1014 |0 COB-ID Unsigned32 (ro N 0x00000080 + | Identifier of the emergency
Emergency Node ID telegram
Consumer
heartbeat time
Index Sub- [Name Type Attr. [ Map. |Default value |Meaning
index
0x1016 |0 Consumer Unsigned8 |ro N 0x05 Number of entries
heartbeat time
1 Unsigned32 |rw N 0x00000000 | Consumer heartbeat time

Structure of the "Consumer Heartbeat Time" entry:

Bits 31-24 23-16 15-0
Value Reserved Node-ID Heartbeat time
Encoded as Unsigned8 Unsigned8 Unsigned16

As soon as you try to configure a consumer heartbeat time unequal zero
for the same node-ID, the node interrupts the SDO download and throws
the error code 0604 0043hex.
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Producer

heartbeat time

Index Sub- [Name Type Attr. [Map. | Default value |Meaning
index
0x1017 |0 Producer Unsigned16 [rw [N 0x0000 Defines the cycle time of
heartbeat time heartbeat in ms
Identity Object
Index Sub- [Name Type Attr. [Map. |Default value |Meaning
index
0x1018 (O Identity Object Unsigned8 |ro N 0x04 Contains general
information about the
device (number of
entries)
1 Vendor ID Unsigned32 |ro N OXAFFEAFFE |Vendor ID
2 Product Code Unsigned32 |ro N * Product Code
3 Revision Number | Unsigned32 |ro N Revision Number
4 Serial Number Unsigned32 |ro N Serial Number
*)Default value Product Code: at 253-1CA01: 0x2531CAO01
at 253-1CA30: 0x2531CA30
Modular Devices
Index Sub- |[Name Type Attr. | Map. |Default value |Meaning
index
0x1027 |0 Number of Unsigned8 ro N Contains general
connected information about the
modules device (number of
entries)
1 Module 1 Unsigned16 (ro N Identification number of
Module 1
N Module N 'l.J'nsigned16 ro N iaentification number of

Module N
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Module types Module type Identification No. of Digital No. of Digital
(hex) Input-Byte Output-Byte
DI 8 9FC1h 1 -
DI 8 - Alarm 1FC1h 1 -
DI 16 9FC2h 2 -
DI16/1C 08COh 6 6
DI 32 9FC3h 4 -
DO 8 AFC8h - 1
DO 16 AFDOh - 2
DO 32 AFD8h - 4
DIO 8 BFC9h 1 1
DIO 16 BFD2h 2 2
Al2 15C3h 4 -
Al4 15C4h 8 -
Al4 - fast 11C4h 8
Al8 15C5h 16 -
AO2 25D8h - 4
AO4 25E0h - 8
AO8 25E8h - 16
Al2 / AO2 45DBh 4 4
Al4 | AO2 45DCh 8 4
SM 238 45DCh 8 4
38C4h 16 16
CP 240 1CC1h 16 16
FM 250 B5F4h 10 10
FM 250-SSI B5DBh 4 4
FM 253, FM 254 18CBh 16 16
Error Behavior
Index Sub- [Name Type Attr. | Map. | Default value |Meaning
index
0x1029 (0O Error behavior Unsigned8 |ro N 0x02 Number of Error Classes
1 Communication | Unsigned8 |ro N 0x00 Communication Error
Error
2 Manufacturer Unsigned8 |ro N 0x00 Manufacturer specific error
specific error

As soon as a device failure is detected in "operational" state, the module
should automatically change into the "pre-operational" state.

If e.g. an "Error behavior" is implemented, the module may be configured
that its going into STOP at errors.

The following error classes may be monitored:
0 = pre-operational

1 = no state change

2 = stopped

3 = reset after 2 seconds
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Communication

parameter RxPDO1

Index |[Sub- |Name Type Attr. [ Map. |Default value | Meaning
index
0x1400 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 [rw |N 0xC0000200 |COB-ID RxPDO1
+ NODE_ID
2 Transmis- Unsigned8 |rw |N OxFF Transmission type of the PDO
sion type

Sub-index 1 (COB-ID): The lower 11Bit of the 32Bit value (Bits 0-10)
contain the CAN identifier, the MSBit (Bit 31) shows if the PDO is active (0)
or not (1), Bit 30 shows if a RTR access to this PDO is permitted (0) or not

(1).

The sub-index 2 contains the transmission type.

Communication

parameter RxPDO2

Index |Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1401 |0 Number of |Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |{rw | N 0xC0000300 |COB-ID RxPDO2
+ NODE_ID
2 Transmission | Unsigned8 |rw |N OxFF Transmission type of the PDO
type
Communication
parameter RxPDO3
Index |Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1402 |0 Number of |Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |{rw | N 0xC0000400 |COB-ID RxPDO3
+ NODE_ID
2 Transmission | Unsigned8 |rw |N OxFF Transmission type of the PDO

type
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Communication

parameter RxPDO4

Index |[Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1403 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |rw [N 0xC0000500 |COB-ID RxPDO4
+ NODE_ID
2 Transmission | Unsigned8 [rw [N OxFF Transmission type of the PDO
type
Communication
parameter RxPDO5
Index |Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1404 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |rw [N 0xC0000780 |COB-ID RxPDO5
+ NODE_ID
2 Transmission | Unsigned8 [rw [N OxFF Transmission type of the PDO
type
Communication
parameter RxPDOG6
Index |[Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1405 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |rw [N 0xC0000240 |COB-ID RxPDO6
+ NODE_ID
2 Transmission | Unsigned8 [rw [N OxFF Transmission type of the PDO
type
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parameter RxPDO7

Index |[Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1406 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |rw [N 0xC0000340 |COB-ID RxPDO7
+ NODE_ID
2 Transmission | Unsigned8 [rw [N OxFF Transmission type of the PDO
type
Communication
parameter RxPDOS8
Index |Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1407 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |rw [N 0xC0000440 |COB-ID RxPDO8
+ NODE_ID
2 Transmission | Unsigned8 [(rw [N OxFF Transmission type of the PDO
type
Communication
parameter RxPDO9
Index |[Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1408 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 |rw [N 0xC0000540 |COB-ID RxPDO9
+ NODE_ID
2 Transmission | Unsigned8 [rw [N OxFF Transmission type of the PDO

type
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Communication

parameter RxPDO10

Index |[Sub- |Name Type Attr. [ Map. [Default value |Meaning
index
0x1409 |0 Number of | Unsigned8 |ro N 0x02 Communication parameter for
Elements the first receive PDOs, sub-
index 0: number of following
parameters
1 COB-ID Unsigned32 [rw  |N 0xC00007C0O | COB-ID RxPD10
+ NODE_ID
2 transm. type | Unsigned8 [(rw [N OxFF Transmission type of the PDO
Mapping RxPDO1
Index [Sub- |Name Type Attr. [ Map. |Default value [Meaning
index
0x1600 |0 Number of [Unsigned8 |rw N 0x01 Mapping parameter of the first
Elements receive PDO; sub-index O:
number of mapped objects
1 1st mapped |Unsigned32 |rw |N 0x62000108 | (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
2 2nd mapped | Unsigned32 | rw N 0x62000208 | (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
8  |8thmapped |Unsigned32 |rw [N |0x62000808 |(2 byte index,
1 byte sub-index,
1 byte bit-width)
The first receive PDO (RxPDO1) is per default for the digital outputs.
Depending on the number of the inserted outputs, the needed length of the
PDO is calculated and mapped into the according objects.
For the digital outputs are organized in bytes, the length of the PDO can be
directly seen in sub-index 0.
If the mapping is changed, the entry in sub-index 0 has to be adjusted
accordingly.
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Mapping RxPDO2

Index [Sub- |Name Type Attr. [ Map. |Default value [Meaning
index
0x1601 |0 Number of [ Unsigned8 |rw N 0x01 Mapping parameter of the
Elements second receive PDO; sub-index
0: number of mapped objects
1 1st mapped |Unsigned32 |rw |N 0x64110110 | (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
2 2nd mapped | Unsigned32 | rw N 0x64110210 | (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
8 8th mapped |[Unsigned32 |rw [N 0x00000000 | (2 byte index,

1 byte sub-index,
1 byte bit-width)

The 2™ receive PDO (RxPDO2) is per default for the analog outputs.
Depending on the number of the inserted outputs, the needed length of the
PDO is calculated and the according objects are mapped.

For the digital outputs are organized in words, the length of the PDO can

be directly seen in sub-index 0.

If the mapping is changed, the entry in sub-index 0 has to be adjusted

accordingly.
Mapping RxPDO3-
RxPDO10
Index [Sub- |Name Type Attr. [ Map. |Default value [Meaning
index
0x1602 |0 Number of [Unsigned8 |(rw [N 0x01 Mapping parameter of the 3rd to
- Elements 10th receive PDO; sub-index 0:
0x1609 number of mapped objects
1 1st mapped | Unsigned32 | rw N 0x00000000 | (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
2 2nd Unsigned32 (rw [N 0x00000000 | (2 byte index,
mapped 1 byte sub-index,
object 1 byte bit-width)
8 8th mapped .L-J.nsigned32 rw N 6%00000000 (2 byte index,
1 byte sub-index,
1 byte bit-width)

The receive PDOs 3 to 10 (RxPDO3) get an automatic default mapping via
the coupler depending from the connected terminals. The procedure is
described under "PDO mapping".
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Communication
parameter TxPDO1

Index [Sub- |Name Type Attr. [ Map. | Default value | Meaning
index
0x1800 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter of
Elements the first transmit PDO, sub-
index O: number of following
parameters
1 COB-ID Unsigned32 [rw |N 0x80000180 | COB-ID TxPDO1
+ NODE_ID
2 Transmission | Unsigned8 |rw | N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |rw [N 0x0000 Repetition delay
[value x 100 ps]
5 Eventtime |Unsigned16 |rw N 0x0000 Event timer [value x 1 ms]

Sub-index 1 (COB-ID): The lower 11Bit of the 32Bit value (Bits 0-10)
contain the CAN identifier, the MSBit (Bit 31) shows if the PDO is active (0)
or not (1), Bit 30 shows if a RTR access to this PDO is permitted (0) or not
(1). The sub-index 2 contains the transmission type, sub-index 3 the
repetition delay time between two equal PDOs. If an event timer exists with
a value unequal 0, the PDO is transmitted when the timer exceeds.

If a inhibit timer exists, the event is delayed for this time.

Communication
parameter TxPDO2

Index [Sub- |Name Type Attr. [ Map. | Default value | Meaning
index
0x1801 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter of
Elements the second transmit PDO, sub-
index O: number of following
parameters
1 COB-ID Unsigned32 |rw |N 0x80000280 |COB-ID TxPDO2
+ NODE_ID
2 Transmission | Unsigned8 |rw | N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |rw [N 0x0000 Repetition delay
[value x 100 ps]
5 Eventtime |Unsigned16 |rw N 0x0000 Event timer [value x 1 ms]
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parameter TxPDO3

Index |[Sub- |Name Type Attr. [ Map. |Default value | Meaning
index
0x1802 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for the
Elements 3rd transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x80000380 | COB-ID TxPDO3
+ NODE_ID
2 Transmission | Unsigned8 |[rw [N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |rw [N 0x0000 Repetition delay
[value x 100 us]
5 Eventtime |[Unsigned16 |rw [N 0x0000 Event timer [value x 1 ms]
Communication
parameter TxPDO4
Index [Sub- |Name Type Attr. [ Map. | Default value | Meaning
index
0x1803 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for the
Elements 4th transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x80000480 | COB-ID TxPDO4
+ NODE_ID
2 Transmission | Unsigned8 |rw | N OxFF Transmission type of the PDO
type
3 Inhibit time | Unsigned16 |rw [N 0x0000 Repetition delay
[value x 100 ps]
5 Eventtime |Unsigned16 |rw N 0x0000 Event timer [value x 1 ms]
Communication
parameter TxPDO5
Index |[Sub- |Name Type Attr. [ Map. |Default value | Meaning
index
0x1804 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for the
Elements 5th transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x80000680 | COB-ID TxPDO5
+ NODE_ID
2 Transmission | Unsigned8 |rw [N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |[rw [N 0x0000 Repetition delay
[value x 100 us]
5 Eventtime |Unsigned16 |rw |N 0x0000 Event timer [value x 1 ms]
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Communication
parameter TxPDO6

Index |[Sub- |Name Type Attr. [ Map. |Default value | Meaning
index
0x1805 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for the
Elements 6th transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x800001C0O | COB-ID TxPDOG6
+ NODE_ID
2 Transmission | Unsigned8 |[rw [N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |rw [N 0x0000 Repetition delay
[value x 100 ps]
5 Eventtime |Unsigned16 |rw |N 0x0000 Event timer [value x 1 ms]
Communication
parameter TxPDO7
Index [Sub- |Name Type Attr. [ Map. | Default value | Meaning
index
0x1806 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for
Elements the 7th transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x800002C0 | COB-ID TxPDO7
+ NODE_ID
2 Transmission | Unsigned8 |rw | N OxFF Transmission type of the PDO
type
3 Inhibit time | Unsigned16 |rw N 0x0000 Repetition delay
[value x 100 ps]
5 Eventtime |Unsigned16 |rw N 0x0000 Event timer [value x 1 ms]
Communication
parameter TxPDO8
Index |[Sub- |Name Type Attr. [ Map. |Default value | Meaning
index
0x1807 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for
Elements the 8th transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x800003C0O | COB-ID TxPDOS8
+ NODE_ID
2 Transmission | Unsigned8 |[rw [N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |[rw [N 0x0000 Repetition delay
[value x 100 us]
5 Eventtime |Unsigned16 |rw |N 0x0000 Event timer [value x 1 ms]
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parameter TxPDO9

Index |[Sub- |Name Type Attr. [ Map. |Default value | Meaning
index
0x1808 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for the
Elements 9th transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x800004C0O0 | COB-ID TxPDO9
+ NODE_ID
2 Transmission | Unsigned8 |[rw [N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |rw [N 0x0000 Repetition delay
[value x 100 us]
5 Eventtime |Unsigned16 |rw |N 0x0000 Event timer [value x 1 ms]
Communication
parameter
TxPDO10
Index |[Sub- |Name Type Attr. [ Map. |Default value | Meaning
index
0x1809 |0 Number of | Unsigned8 |ro N 0x05 Communication parameter for the
Elements 10th transmit PDO.
1 COB-ID Unsigned32 [rw |N 0x800006C0O0 | COB-ID TxPDO10
+ NODE_ID
2 Transmission | Unsigned8 |rw [N OxFF Transmission type of the PDO
type
3 Inhibit time [ Unsigned16 |rw [N 0x0000 Repetition delay
[value x 100 us]
5 Eventtime |Unsigned16 |rw |N 0x0000 Event timer [value x 1 ms]
Mapping TxPDO1
Index [Sub- [Name Type Attr. | Map. | Default value Meaning
index
0x1A00 |0 Number of |Unsigned8 |rw |N depending on the | Mapping parameter of the
Elements components fitted | first transmit PDO; sub-
index 0: number of mapped
objects
1 1st mapped |Unsigned32 (rw [N 0x60000108 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
2 2nd mapped | Unsigned32 (rw [N 0x60000208 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
8  |8th mapped |Unsigned32 |[rw [N |0x60000808 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)

continue ...
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__continue The first send PDO (TxPDO1) is per default for digital inputs. Depending
Mapping TxPDO1 on the number of the inserted inputs, the needed length of the PDO is
calculated and the according objects are mapped.

For the digital inputs are organized in bytes, the length of the PDO can be
directly seen in sub-index 0.

If the mapping is changed, the entry in sub-index 0 has to be adjusted

accordingly.
Mapping TxPDO2
Index [Sub- |Name Type Attr. [ Map. | Default value Meaning
index
0x1A01 |0 Number of | Unsigned8 |rw N depending on the | Mapping parameter of the
Elements components fitted |second transmit PDO; sub-
index 0: number of mapped
objects
1 1st mapped |Unsigned32 |rw N 0x64010110 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
2 2nd mapped | Unsigned32 (rw [N 0x64010210 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
8 8th mapped .L-J.nsigned32 rw N i)&(OOOOOOOO (2 byte index,
object 1 byte sub-index,
1 byte bit-width)

The 2™ send PDO (RxPDO2) is per default for the analog inputs.
Depending on the number of the inserted outputs, the needed length of the
PDO is calculated and the according objects are mapped.

For the digital outputs are organized in words, the length of the PDO can
be directly seen in sub-index 0.

If the mapping is changed, the entry in sub-index 0 has to be adjusted
accordingly.
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Mapping TxPDO3-

TxPDO10
Index |[Sub- |Name Type Attr. [ Map. | Default value Meaning
index
0x1A02 |0 Number of |Unsigned8 |rw |N depending on the | Mapping parameter of the
- Elements components fitted | 3rd to 10 th transmit PDO;
0x1A09 sub-index 0: number of
mapped objects
1 1st mapped |Unsigned32 (rw [N 0x00000000 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
2 2nd mapped | Unsigned32 (rw [N 0x00000000 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)
8 8th mapped |Unsigned32 [rw |N 0x000000000 (2 byte index,
object 1 byte sub-index,
1 byte bit-width)

The send PDOs 3 to 10 (RxPDO3) get an automatic default mapping via
the coupler depending from the connected terminals. The procedure is
described under "PDO mapping".

CAN baudrate

Index Sub- [Name Type Attr. [Map. |Default value | Meaning
index
0x2001 (O CAN-Baudrate | Unsigned8 |rw N 0x01 Setting CAN-Baudrate

This index entry writes a new baudrate into the EEPROM.
At the next start-up (reset) the CAN coupler starts with the new baudrate.

Value CAN baudrate
"00" 1MBaud
"01" 500kBaud
"02" 250kBaud
"03" 125kBaud
"04" 100kBaud
"05" 50kBaud
"06" 20kBaud
"o7" 10kBaud
"08" 800kBaud
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KILL EEPROM
Index Sub- [Name Type Attr. [Map. |Default value | Meaning
index
0x2100 [0 KILL EEPROM | Boolean wo [N KILL EEPROM
The KILL EEPROM is supported for reasons of compatibility.
Writing to index 0x2100 deletes all stored identifiers from the EEPROM.
The CANopen coupler start at the next start-up (reset) with the default
configuration.
SJA1000
Message Filter
Index Sub- Name Type Attr. | Map. [Default value | Meaning
index
0x2101 |0 Number of Unsigned8 |ro N 0x02 SJA1000 Message Filter
Elements
1 Acceptance Unsigned8 |ro N Acceptance mask
mask
2 Acceptance | Unsigned8 |ro N Acceptance code
code

With the help of the acceptance filter, the CAN controller is able to allow
passing of received messages to the RXFIFO only when the identifier bits
of the received message are equal to the predefined ones within the
acceptance filter. The acceptance filter is defined via the acceptance code
register and the acceptance mask register.

These filters are updated after start-up and communication reset.

Acceptance mask: The acceptance mask register qualifies which of the
corresponding bits of the acceptance code are relevant (AM.X = 0) and
which ones are ‘don’t care’ (AM.X = 1) for acceptance filtering.

Acceptance code: The acceptance code bits (AC.7 to AC.0) and the eight
most significant bits of the message identifier (ID.10 to 1D.3) have to be in
the same bit positions which are marked as relevant by the acceptance
mask bits (AM.7 to AM.0). If the following condition is fulfilled, the
messages are accepted:

0(ID.10 to ID.3) = (AC.7 to AC.0)] O (AM.7 to AM.0) = 11111111
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PDO control
Index Sub- [Name Type Attr. [Map. |Default value |Meaning
index
0x2400 |0 Number of |Unsigned8 |ro N Ox0A Time control for RxPDOs
Elements
1 RxPDO1 Unsigned16 |rw N 0x0000 Timer value [ms]
2 RxPDO2 Unsigned16 |rw N 0x0000 Timer value [ms]
10 RxPDO10 |[Unsigned16 |rw N 0x0000 Timer value [ms]
The control starts as soon as the timer is unequal 0. Every received
RxPDO resets the timer. When the timer has been expired, the CAN
coupler switches into the state "pre-operational" and sends an emergency
telegram.
Module
Parameterization
Index Sub- | Name Type Attr. [ Map. | Default value |Meaning
index
0x3001 -0 Number of [ Unsigned8 |ro N 0x04 or 0x00 | Number of entries
0x3010 Elements 0x04 : module available
0x00 : no module available
1 Prm O to 3 Unsigned32 |rw N depending on | Parameter bytes 0 to 3
the compo-
nents fitted
2 Prm4to7 Unsigned32 |rw N depending on | Parameter bytes 4 to 7
the compo-
nents fitted
3 Prm 8 to 11 | Unsigned32 |rw N depending on | Parameter bytes 8 to 11
the compo-
nents fitted
4 Prm 12 to 15| Unsigned32 |rw N depending on | Parameter bytes 12 to 15
the compo-
nents fitted

Via the indices 0x3001 to O0x3010 you may parameterize the analog
modules, counter and communication modules.
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Default

configuration

Al4 0x00, 0x00, 0x28, 0x28, 0x28, 0x28, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
Al8 0x00, 0x00, 0x26, 0x26, 0x26, 0x26, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
AO4 0x00, 0x00, 0x09, 0x09, 0x09, 0x09, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
Al/AO 0x00, 0x00, 0x09, 0x09, 0x09, 0x09, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
CP 240 | 0x00, 0x00, 0x00, 0x00, 0x00, 0x13, 0x06, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
FM 250 | 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
FM 254 | 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
Example 1 Set Al4 to mode 0x2C

Read default Read Subindex 0 M2S: 0x40 0x01 0x30 0x00 0x00 0x00 0x00 0x00

configuration S2M: 0x4F 0x01 0x30 0x00 0x04 0x00 0x00 0x00

Read Subindex 1 M2S: 0x40 0x01 0x30 0x01 0x00 0x00 0x00 0x00

S2M: 0x43 0x01 0x30 0x01 0x00 0x00 0x28 0x28

Read Subindex 2 M2S: 0x40 0x01 0x30 0x02 0x00 0x00 0x00 0x00

S2M: 0x43 0x01 0x30 0x02 0x28 0x28 0x00 0x00

Read Subindex 3 M2S: 0x40 0x01 0x30 0x03 0x00 0x00 0x00 0x00

S2M: 0x43 0x01 0x30 0x03 0x00 0x00 0x00 0x00

Read Subindex 4 M2S: 0x40 0x01 0x30 0x04 0x00 0x00 0x00 0x00

S2M: 0x43 0x01 0x30 0x04 0x00 0x00 0x00 0x00

Write new Write Sublndex 1 M2S: 0x23 0x01 0x30 0x01 0x00 0x00 0x2C 0x2C

configuration S2M: 0x60 0x01 0x30 0x01 0x00 0x00 0x00 0x00

Write Subindex 2 M2S: 0x23 0x01 0x30 0x02 0x2C 0x2C 0x00 0x00

S2M: 0x60 0x01 0x30 0x02 0x00 0x00 0x00 0x00

Read new Read Subindex 0 M2S: 0x40 0x01 0x30 0x00 0x00 0x00 0x00 0x00

configuration S2M: 0x4F 0x01 0x30 0x00 0x04 0x00 0x00 0x00

Read Subindex 1 M2S: 0x40 0x01 0x30 0x01 0x00 0x00 0x00 0x00
S2M: 0x43 0x01 0x30 0x01 0x00 0x00 0x2C 0x2C
Read Subindex 2 M2S: 0x40 0x01 0x30 0x02 0x00 0x00 0x00 0x00
S2M: 0x43 0x01 0x30 0x02 0x2C 0x2C 0x00 0x00
Read Subindex 3 M2S: 0x40 0x01 0x30 0x03 0x00 0x00 0x00 0x00
S2M: 0x43 0x01 0x30 0x03 0x00 0x00 0x00 0x00
Read Subindex 4 M2S: 0x40 0x01 0x30 0x04 0x00 0x00 0x00 0x00
S2M: 0x43 0x01 0x30 0x04 0x00 0x00 0x00 0x00
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Example 2 Set FM250 to Counter Mode 0x08 and 0x0B

Read default Read Subindex 0 M2S:
S2M:
M2S:
S2M:

configuration
Read Sublindex 1

Write new Write Sublindex 1
configuration

Read new Read Sublindex 0
configuration
Read Sublindex 1

M2S:
S2M:

M2S:
S2M:
M2S:
S2M:

0x40 0x02 0x30 0x00 0x00 0x00 0x00 0x00
0x4F 0x02 0x30 0x00 0x04 0x00 0x00 0x00
0x40 0x02 0x30 0x01 0x00 0x00 0x00 0x00
0x43 0x02 0x30 0x01 0x00 0x00 0x00 0x00

0x23 0x02 0x30 0x01 0x08 0x0B 0x00 0x00
0x60 0x02 0x30 0x01 0x00 0x00 0x00 0x00

0x40 0x02 0x30 0x00 0x00 0x00 0x00 0x00
0x4F 0x02 0x30 0x00 0x04 0x00 0x00 0x00
0x40 0x02 0x30 0x01 0x00 0x00 0x00 0x00
0x43 0x02 0x30 0x01 0x08 0x0B 0x00 0x00
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Module

parameterization

Index Sub- Name Type Attr. | Map. Default value Meaning
index
0x3401 | 0x00 Number of Unsigned8 ro N depending on Number of entries
Elements the components
fitted
0x01 1st mapped Unsigned32 |rw N
object
0x40 8th mapped Unsigned32 |rw N
object

The index 0x3401 is supported for reasons of compatibility.

Use index 3001 to 3010 for new projects. Alternative options to write/read
analog parameters:

Sub-index 0...0x40 (256 bytes):

Sub-index 0: number of sub-indices
Sub-index 1: parameter byte 0 ... 3

Sub-index 0x20: parameter byte 124 ... 127

Every sub-index consists of 2 data words. Enter your parameter bytes
here. Every analog input or output module has 16Byte parameter data, i.e.
they occupy 4 sub-indices, e.g.:

1. analog module sub-indices 1 to 4,
2. analog module sub-indices 5 to 8,
3. analog module sub-indices 9 to 12.

8bit digital inputs

Index Sub- [Name Type Attr. |Map. |Default value | Meaning
Index
0x6000 |0x00 | 8bit digital Unsigned8 |ro N 0x01 Number of available digital 8bit
input block input blocks
0x01 [ 1stinput Unsigned8 |ro Y 1st digital input block
block
6%48 ;.2nd input .L-J.nsigned8 ro Y ;.2nd digital input block
block
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8bit polarity digital

inputs
Index Sub- [Name Type Attr. |Map. |Default value | Meaning
Index
0x6002 |0x00 | 8bit digital Unsigned8 |ro N 0x01 Number of available digital 8bit
input block input blocks
0x01 [ 1stinput Unsigned8 | rw N 0x00 1st polarity digital input block
block
6%48 ;.2nd input .L-J.nsigned8 rw N 6;<00 ;Ian polarity digital input block
block

Individual inverting of input polarity:

1 = input inverted
0 = input not inverted

16bit digital inputs

Index Sub- Name Type Attr. |Map. |Default value |Meaning
Index
0x6100 |0x00 16bit digital | Unsigned8 ro N depending on | Number of available digital
input block the fitted 16bit input blocks
components
0x01 1st input Unsigned16 |ro N 1st digital input block
block
0x24 [ 36nd input Unsigned16 |ro N 36nd digital input block
block
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16bit polarity

digital inputs
Index Sub- Name Type Attr. [Map. |Default value [Meaning
Index
0x6102 |[0x00 16bit digital [ Unsigned8 |ro N depending on [ Number of available digital
input block the compo- 16bit input blocks
nents fitted
0x01 1st input Unsigned16 | rw N 0x0000 1st polarity digital input
block block
0x24 [ 36th input Unsigned16 |rw N 0x0000 36th polarity digital input
block block

Individual inverting of input polarity:

1 = input inverted
0 = input not inverted

32bit digital inputs

nents fitted

0x01 [1stinput Unsigned32 |ro N
block

0x12 [ 18th input Unsigned32 |ro N
block

Index Sub- [Name Type Attr. Map. Default value | Meaning
Index
0x6120 | 0x00 | 32bit digital | Unsigned8 |ro N depending on |Number of available digital
input block the compo- 32bit input blocks

1st digital input block

18th digital input block
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32bit polarity

digital inputs
Index Sub- [Name Type Attr. | Map. |Default value Meaning
Index
0x6122 | 0x00 | 8bit digital Unsigned8 |ro N depending on Number of available digital
input block the components | 32bit input blocks
fitted
0x01 1st input Unsigned32 | rw N 0x00000000 1st polarity digital input block
block
0x12 | 18th input Unsigned32 | rw N 0x00000000 18th polarity digital input
block block
Individual inverting of input polarity:
1 = input inverted
0 = input not inverted
8bit digital outputs
Index Sub- |Name Type Attr. | Map. |Default value |Meaning
Index
0x6200 |0x00 | 8bit digital Unsigned8 |ro N 0x01 Number of available digital 8bit
output block output blocks
0x01 | 1st output Unsigned8 |rw |Y 1st digital output block
block
6;(48 %'an output 'l.J'nsigned8 rw Y ;.2nd digital output block

block
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8bit change polarity
digital outputs

Index Sub- |Name Type Attr. [Map. |Default value | Meaning
Index
0x6202 [0x00 | 8bit digital Unsigned8 |ro N Depending on | Number of available digital 8bit
output block the compo- output blocks
nents fitted
0x01 | 1st output Unsigned8 |rw [N 0x00 1st polarity digital output block
block
0x48 |72nd output |Unsigned8 |rw N 0x00 72nd polarity digital output block
block

Individual inverting of input channels:

1 = input inverted
0 = input not inverted

8bit error mode
digital outputs

Index Sub- |Name Type Attr. [Map. |Default value | Meaning
Index
0x6206 [0x00 | 8bit digital Unsigned8 |ro N 0x01 Number of available digital 8bit
output block output blocks
0x01 | 1st output Unsigned8 |rw N OxFF 1st error mode digital output
block block
6;<48 ;.2nd output -l.J-nsigned8 rw N 6;<FF %-an error mode digital output
block block
This object indicates whether an output is set to a pre-defined error value
(set in object 0x6207) in case of an internal device failure.
1 = overtake the value from object 0x6207
0 = keep output value in case of error
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8bit error value
digital outputs

Index Sub- | Name Type Attr. [Map. |Default value |Meaning
Index
0x6207 [0x00 | 8bit digital Unsigned8 |ro N Depending on | Number of available digital 8bit
output block the compo- output blocks
nents fitted
0x01 | 1st output Unsigned8 |rw [N 0x00 1st error value digital output
block block
6;<48 ;.2nd output -l.J-nsigned8 rw N 65(00 ;-an error value digital output
block block
Presupposed that the error mode is active, device failures set the output to
the value configured by this object.
16bit digital
outputs
Index Sub- [Name Type Attr. | Map. |Default value | Meaning
Index
0x6300 | 0x00 | 16bit digital | Unsigned8 |ro N Depending on [ Number of available digital
input block the compo- 16bit output blocks
nents fitted
0x01 | 1st output Unsigned16 | rw N 1st digital output block
block
0x24 | 36th output |Unsigned16 | rw N 36th digital output block
block
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16bit change
polarity digital

outputs
Index Sub- Name Type Attr. |Map. |Default value |[Meaning
Index
0x6302 |0x00 |16bit digital |Unsigned8 [ro N Depending on | Number of available digital
input block the compo- 16bit output blocks
nents fitted

0x01 1st output Unsigned16 | rw N 0x0000 1st polarity digital output
block block

0x24 [ 36th output | Unsigned16 |rw N 0x0000 36th polarity output block
block

Individual inverting of output polarity:

1 = output inverted
0 = output not inverted

16bit error mode
digital outputs

Index Sub- Name Type Attr. |Map. [Default value |Meaning
Index
0x6306 |0x00 16bit digital | Unsigned8 |ro N Depending on | Number of available digital
input block the compo- 16bit output blocks
nents fitted
0x01 1st output Unsigned16 |rw N OxFFFF 1st error mode digital output
block block
0x24 | 36th output | Unsigned16 |rw N OxFFFF 36th error mode digital
block output block
This object indicates whether an output is set to a pre-defined error value
(set in object 0x6307) in case of an internal device failure.
1 = overtake the value from object 0x6307
0 = keep output value in case of error
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16bit error value
digital outputs

Index Sub- Name Type Attr. |Map. [Default value [|Meaning
Index
0x6307 |0x00 16bit digital | Unsigned8 |ro N Depending on | Number of available digital
input block the compo- 16bit output blocks
nents fitted
0x01 1st output Unsigned16 |rw N 0x0000 1st error value digital output
block block
0x24 | 36th output | Unsigned16 |rw N 0x0000 36th error value digital
block output block
Presupposed that the error mode is active, device failures set the output to
the value configured by this object.
32bit digital
outputs
Index Sub- |Name Type Attr. |Map. [Default value Meaning
Index
0x6320 |0x00 |32bit digital |Unsigned8 |ro N Depending on | Number of available digital
input block the compo- 32bit output blocks
nents fitted
0x01 1st output Unsigned32 |rw N 1st digital output block
block
0x12 | 18th output | Unsigned32 |rw N 18th digital output block
block
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32bit change
polarity digital

outputs
Index Sub- Name Type Attr. Map. |Default value Meaning
Index
0x6322 | 0x00 32bit digital | Unsigned8 |ro N Depending on | Number of available digital
input block the compo- 32bit output blocks
nents fitted

0x01 1st output Unsigned32 |rw N 0x00000000 1st polarity digital output
block block

0x12 18th output | Unsigned32 |rw N 0x00000000 18th polarity output block
block

Individual inverting of output polarity:

1 = output inverted
0 = output not inverted

32bit error mode
digital outputs

Index Sub- |Name Type Attr. | Map. | Default value Meaning
Index
0x6326 |0x00 |32bit digital |Unsigned8 |ro N Depending on [ Number of available digital
input block the compo- 32bit output blocks
nents fitted
0x01 1st output Unsigned32 |rw N OxFFFFFFFF 1st error mode digital output
block block
0x48 | 18th output |Unsigned32 |rw N OxFFFFFFFF 18th error mode digital
block output block
This object indicates whether an output is set to a pre-defined error value
(set in object 0x6307) in case of an internal device failure.
1 = overtake the value from object 0x6307
0 = keep output value in case of error
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32bit error value
digital outputs

Index Sub- [Name Type Attr. | Map. |Default value | Meaning
Index
0x6237 | 0x00 | 32bit digital | Unsigned8 |ro N depending on | Number of available digital
input block the compo- 32bit output blocks
nents fitted
0x01 1st output Unsigned32 | rw N 1st error value digital output
block block
0x12 | 18th output |Unsigned32 | rw N 18th error value digital output
block block

Presupposed that the error mode is active, device failures set the output to
the value configured by this object.

Analog inputs

Index Sub- [Name Type Attr. | Map. |Default value | Meaning
Index
0x6401 | 0x00 |2byte input |Unsigned8 |ro N depending on | Number of available analog
block the compo- inputs
nents fitted
0x01 1st input Unsigned16 | ro Y 1st analog input channel
channel
0x24 | 24th input Unsigned16 | ro Y 24th analog input channel
channel
Analog outputs
Index Sub- Name Type Attr. | Map. Default value | Meaning
Index
0x6411 [ 0x00 2byte output | Unsigned8 |ro N depending on | Number of available
block the compo- analog outputs
nents fitted
0x01 1st output Unsigned16 |ro Y 1st analog output
channel channel
0x24 24th output Unsigned16 (ro Y 24th analog output
channel channel

HBO7E - IM - Rev. 12/33

5-95




Chapter 5 CANopen

Manual VIPA System 200V

Analog input
interrupt trigger
selection
Index Sub- Name Type Attr. Map. Default value Meaning
Index
0x6421 | 0x00 Number of Unsigned8 |ro N depending on Number of available
Inputs the compo- analog inputs
nents fitted
0x01 Trigger 1st Unsigned8 |rw N 0x07 Input interrupt trigger
input channel for 1st analog input
channel
0x24 Trigger 24th | Unsigned8 |rw N 0x07 Input interrupt trigger
input channel for 24th analog input
channel
This object determines which events shall cause an interrupt for a specific
channel. Bits set in the list below refer to the interrupt trigger.
Bit no. |Interrupt trigger
0 Upper limit exceeded 6424
1 Input below lower limit 6425
2 Input changed by more than negative delta 6426
3to7 Reserved
Analog input
interrupt source
Index Sub- |Name Type Attr. [Map. |[Default value |Meaning
Index
0x6422 |0x00 |Numberof [Unsigned8 |ro N 0x01 Number of interrupt source
Interrupt bank
0x01 | Interrupt Unsigned32 | ro N 0x00000000 | Interrupt source bank 1
source bank
This object defines the channel that is responsible for the Interrupt. Bits set
refer to the number of the channel that caused the Interrupt. The bits are
automatically reset, after they have been read by a SDO or send by a
PDO.
1 = Interrupt produced
0 = Interrupt not produced
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Event driven
analog inputs

Index Sub- [Name Type Attr. |Map. |Default value |Meaning
index
0x6423 [0x00 |Global Boolean |rw N FALSE ("0") [Activates the event-driven
interrupt transmission of PDOs with
enable analog inputs

Although the analog inputs are -acc. to CANopen - per default set to the
transmission type 255 (event triggered) in the TxPDO2, the "event" (the
alteration of an input value) is suppressed by the event control in object
0x6423 in order to prevent the bus from being swamped with analog
signals.

Before activation, it is convenient to parameterize the transmission
behavior of the analog PDOs:

- inhibit time (object 0x1800ff, sub-index 3)
- limit value monitoring (objects 0x6424 + 0x6425)

- delta function (object 0x6426)

Upper limit value

analog inputs

Index Sub- |[Name Type Attr. | Map. |Default value | Meaning
Index
0x6424 | 0x00 |Numberof |Unsigned8 |ro N depending on | Number of available analog
Inputs the compo- | inputs
nents fitted
0x01 | Upper limit | Unsigned32 | rw N 0x00000000 | Upper limit value for 1st
1st input analog input channel
channel
0x24 | Upper limit | Unsigned32 | rw N 0x00000000 | Upper limit value for 24th
24th input analog input channel
channel

Values unequal to zero are activating the upper limit value for this channel.
A PDO is then transmitted when the upper limit value is exceeded. In
addition, the event trigger has to be active (object 0x6423). The data
format corresponds to that of the analog inputs.
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Lower limit value
analog inputs

Index Sub- [Name Type Attr. | Map. |Default value | Meaning
Index
0x6425 | 0x00 |Numberof |Unsigned8 |ro N depending on | Number of available analog
Inputs the compo- | inputs
nents fitted
0x01 |Lower limit |Unsigned32 | rw N 0x00000000 | Lower limit value for 1st
1st input analog input channel
channel
0x24 |Lower limit |Unsigned32 |rw N 0x00000000 | Lower limit value for 24th
24th input analog input channel
channel

Values unequal to zero are activating the lower limit value for this channel.
A PDO is then transmitted when the lower limit value is underrun. In
addition, the event trigger has to be active (object 0x6423). The data

format corresponds to that of the analog inputs.

Delta function

Index Sub- Name Type Attr. | Map. Default value | Meaning
Index
0x6426 |0x00 Number of Unsigned8 |ro N depending on [ Number of available
Inputs the compo- analog inputs
nents fitted
0x01 Delta value | Unsigned32 |rw N 0x00000002 Delta value for 1st analog
1st input input channel
channel
0x24 Delta value | Unsigned32 |rw N 0x00000002 Delta value for 24th analog
24th input input channel
channel

Values unequal to zero are activating the delta function for this channel. A
PDO is then transmitted when the value has been changed for more than
the delta value since the last transmission. In addition, the event trigger has
to be active (object 0x6423). The data format corresponds to that of the
analog inputs (The delta function accepts only positive values).
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Analog output

error mode
Index Sub- |Name Type Attr. [Map. |Default value | Meaning
Index
0x6443 |0x00 [Analog Unsigned8 |ro N Depending on | Number of available analog
output block the compo- outputs
nents fitted

0x01 | 1st analog Unsigned8 |rw N OxFF 1st error mode analog output
output block block

0x24 | 36th analog |Unsigned8 |rw N OxFF 36th error mode analog output
output block block

This object indicates whether an output is set to a pre-defined error value
(set in object 0x6444) in case of an internal device failure.

0 = current value
1 = set to error value 0x6444

Analog output

error value
Index Sub- |[Name Type Attr. | Map. |Default value | Meaning
Index
0x6444 | 0x00 | 16bit digital | Unsigned8 |ro N Depending on | Number of available analog
input block the compo- | output blocks
nents fitted
0x01 |1stanalog |Unsigned16 |rw N 0x0000 1st analog output block
block
0x24 |36th analog |Unsigned16 | rw N 0x0000 36th analog output block
block

Presupposed that the corresponding error (0x6443) is active, device
failures set the output to the value configured by this object.
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SDO Abort Codes

0x05030000
0x05040000
0x05040001
0x05040002
0x05040003
0x05040004
0x05040005
0x06010000
0x06010001
0x06010002
0x06020000
0x06040041
0x06040042

0x06040043
0x06040047
0x06060000
0x06070010

0x06070012
0x06070013
0x06090011
0x06090030
0x06090031
0x06090032
0x06090036
0x08000000
0x08000020
0x08000021

0x08000022

0x08000023

/[Toggle bit not alternated

/ISDO protocol timed out

/[Client/server command specifier not valid or unknown

/lInvalid block size (block mode only)

/lInvalid sequence number (block mode only)

/ICRC error (block mode only)

//Out of memory

//Unsupported access to an object

/IAttempt to read a write only object

/IAttempt to write a read only object

//Object does not exist in the object dictionary

//Object cannot be mapped to the PDO

/[The number and length of the objects to be mapped would exceed
PDO length

//General parameter incompatibility reason

/IGeneral internal incompatibility in the device

/[Access failed due to an hardware error

/[Data type does not match, length of service parameter does not
match

//Data type does not match, length of service parameter too high
//Data type does not match, length of service parameter too low
/[Sub-index does not exist

/Value range of parameter exceeded (only for write access)
/Value of parameter written too high

/Value of parameter written too low

/[/Maximum value is less than minimum value

/lgeneral error

/[Data cannot be transferred or stored to the application

//[Data cannot be transferred or stored to the application because of
local control

//[Data cannot be transferred or stored to the application because of
the present device state

//Object dictionary dynamic generation fails or no object dictionary is
present (e.g. object dictionary is generated

from file and generation fails because of an file error)
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IM 253CAN - CANopen slave - Emergency Object

Outline The VIPA CAN-Bus coupler is provided with the emergency object to notify
other devices connected to the CANopen bus about internal error events or
CAN-Bus errors. It has a high priority and gives you important information
about the states of device and network.

Note!

We strongly recommend to analyze the emergence object - it is an
important information pool!

Telegram The emergency telegram has always a length of 8Byte. It starts with 2Byte
structure error code followed by the 1Byte error register and closes with 5Byte
additional code.

Error code Error code ErrorRegister Index 0x1001 |Info O | Info 1 | Info 2 | Info 3 | Info 4
low byte high byte

Error messages

Error Code | Meaning Info O Info 1 Info 2 Info 3 Info4
0x0000 Reset Emergency
0x1000 PDO Control OxFF 0x10 PDO Number |LowByte |HighByte
Timer Timer
Value Value
0x8100 Heartbeat Consumer |Node ID LowByte HighByte 0x00 0x00
Timer Value | Timer Value
0x8100 SDO Block Transfer | OxF1 LowByte HighByte Sublindex | 0x00
Index Index
0x8130 Node Guarding Error | LowByte HighByte LifeTime 0x00 0x00
GuardTime |[GuardTime
0x8210 PDO not processed PDO Wrong length | PDO length 0x00 0x00
due to length error Number
0x8220 PDO length exceeded | PDO Wrong length | PDO length 0x00 0x00
Number
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IM 253CAN - CANopen slave - NMT - network management

Network management (NMT) provides the global services specifications for
network supervision and management. This includes the login and logout
of the different network devices, the supervision of these devices as well as

the processing of exceptions.

NMT service messages have the COB identifier 0000h. An additional
module-ID is not required. The length is always 2 data bytes.

The 1% data byte contains the NMT command specifier: CS.
The 2™ data byte contains the module-ID (0x00 for broadcast command).

The following picture shows an overview over all CANopen status changes
and the corresponding NMT command specifiers:

Power On
(1)
\ 4
- Initialize
(10)’ Hardware J
\
(12)
\ 4
(11 Initialize
(- Communication J

\
(12)

v

< 21 (1); # Pre-Operation J < (8)
A T

(8) (7)

Prepared

L (10)__
(11)

Operational

(1):

(6):

(7):

(8):

(10):

(11):

(12):

The initialization state is reached

automatically after start-up.

"Start_ Remote_Node" (CS: 0x01)

Starts the module, releases outputs and
starts the PDO transmission.

"Stop_Remote_Node" (CS: 0x02)

Outputs are switching into error state,
SDO and PDO are switched off.

"Enter_Pre-operational_State" (CS:0x80)
Stops PDO transmission, SDO still active.

"Reset_Node" (CS:0x81)

Executes reset. All objects are set back to
PowerOn defaults.

"Reset_Communication" (CS:0x82)
Executes reset of the communication

functions. Objects 0x1000 - Ox1FFF are
set back to PowerOn defaults.

After initialization the state "pre-opera-
tional is automatically reached - here the
boot-up message is send.
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Node Guarding

Heartbeat

The bus coupler also supports the Node Guarding object as defined by
CANopen to ensure that other devices on the bus are supervised properly.

Node Guarding operation is started when the first guard requests (RTR) is
received from the master. The respective COB identifier is permanently set
to 0x700 + module-ID at variable 0x100E in the object directory. If the
coupler does not receive a guard request message from the master within
the "guard time" (object 0x100C) when the node guarding mode is active
the module assumes that the master is not operating properly. When the
time determined by the product of "guard time" (Ox100C) and "life-time
factor" (0x100D) has expired, the module will automatically assume the
status "pre-operational”.

When either the "guard time" (object 0x100C) or the "life-time factor"
(0Ox100D) has been set to zero by an SDO download from the master, the
expiry of the guard time is not monitored and the module remains in its
current operating mode.

The VIPA CAN coupler also supports the Heartbeat Mode in addition to
Node Guarding.

When a value is entered into index 0x1017 (Heartbeat Producer Time) then
the device status (Operational, Pre-Operational,...) of the bus coupler is
transferred by means of the COB identifier (0x700+module-ID) when the
heartbeat timer expires.

The Heartbeat Mode starts automatically as soon as the index 1017h
contains a value that is larger than 0.
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Technical data

CANopen master
IM 208 CAN

Electrical data

VIPA 208-1CA00

Power supply

Current consumption (rated value)

Isolation

Status indicator
Connectors/interfaces

via backplane bus

1A

> AC 500V

by means of LEDs located on the front

9pin D-type (socket) CAN-Bus connection

CAN-Bus interface

Connection
Network topology

Medium

Data transfer rate
Max. overall length
Max. no. of stations

9pin D-type plug
Linear bus, active bus termination at one end, tap lines
permitted.

Screened three-core cable, unscreened cable permitted -
depending on environment.

10kBaud to 1MBaud
1000m at 50kBaud without repeaters
127 stations (depending on the master interface)

Combination with peripheral
modules

Max. number of slaves 125

Max. number of TxPDOs 40

Max. number of RxPDOs 40

Max. number of input bytes 384

Max. number of output bytes 384
Dimensions and weight

Dimensions (WxHxD) in mm 25.4x76x78
Weight 1109
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CANopen slave
IM 253CAN

Electrical data

VIPA 253-1CA01 | VIPA 253-1CA30 - ECO

Power supply

Current consumption
(in no-load operation)

Current consumption (rated value)

Output current backplane bus
Power loss
Isolation

Status indicator
Connectors/interfaces

DC 24V (20.4 ... 28.8) via front from ext. power supply

50mA 50mA
max. 0.8A max. 0.3A
max. 3.5A max. 0.8A
2W 1.5W

= AC 500V

by means of LEDs located on the front
9pin D-type (socket) CAN-Bus connection

CAN-Bus interface

Connection
Network topology

Medium

Data transfer rate
Max. overall length
Digital inputs/outputs

Max. no. of stations

9pin D-type plug
Linear bus, active bus termination at one end, tap lines
permitted.

Screened three-core cable, unscreened cable permitted -
depending on environment.

10kBaud to 1MBaud
1000m at 50kBaud without repeaters

Any combination of max. of
32 1/0 modules per coupler.

127 stations (depending on th

Any combination of max. of
8 1/0 modules per coupler.

e master interface)

Combination with peripheral
modules

max. no. of modules

max. inputs/outputs

32 (depending on current
consumption)

80Byte each (80Byte = 10 PD

8

Os a 8Byte)

Dimensions and weight

Dimensions (WxHxD) in mm
Weight

25.4x76x78
80g

HBO7E - IM - Rev. 12/33

5-105



Chapter 5 CANopen

Manual VIPA System 200V

CANopen slave
IM 253CAN,
DO 24xDC 24V

Electrical data

VIPA 253-2CA20

Power supply
Current consumption at L+

Output current backplane bus

Isolation

Status indicator
Connectors/interfaces

DC 24V (20.4 ... 28.8) via front from ext. power supply
max. 5A

3.5A

= AC 500V

by means of LEDs located on the front

9pin D-type (socket) CAN-Bus connection

CAN-Bus interface

Connection
Network topology

Medium

Data transfer rate
Max. overall length
Max. no. of stations

9pin D-type plug
Linear bus, active bus termination at one end, tap lines
permitted.

Screened three-core cable, unscreened cable permitted -
depending on environment.

10kBaud to 1MBaud
1000m at 50kBaud without repeaters
127 stations (depending on the master interface)

Output unit

Number of outputs
Nominal load voltage
Output current per channel
Status monitor

24

DC 24V (20.4...28.8V) internal via CAN coupler

1A (Total current max. 4A)

Power (PW) fuse ok, Error (ER) short circuit, overload

Programming data

Output data 3Byte
Dimensions and weight

Dimensions (WxHxD) in mm 50.8x76x78
Weight 150g
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Chapter 6

Overview

Content

DeviceNet

This chapter contains the description of the VIPA DeviceNet slave. The in-
troduction to the system is followed by the description of the module.
Another section of this chapter concerns the configuration by means of the
DeviceNet-Manager of Allen - Bradley This section describes the configu-
ration of the DeviceNet coupler and the System 200V modules.

A summary of the diagnostic messages and the technical data conclude
the chapter.

Below follows a description of:

» DeviceNet basics

» Hardware description of the VIPA DeviceNet coupler IM 253DN

» Configuration by means of the DeviceNet-Manager inc. examples
» Diagnostics

» Technical data
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Manual VIPA System 200V

System overview

You can use the VIPA DeviceNet coupler to link-up up to 32 modules of
your System 200V periphery by means of DeviceNet.

The following DeviceNet components are currently available from VIPA.

Device-Net

e R s AT

O
=25
ADR. @@
5] ‘
4
DC24V g
+HJOd N
X2 I 0] 2 /
VIPA 253-1DNO00|
Order data Type Order number Description
DeviceNet IM 253DN VIPA 253-1DN0OQ0 | DeviceNet coupler

6-2
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Basics

General

DeviceNet

DeviceNet is an open low-end network that is based upon the physical
properties of CAN-Bus. The bus is also used to supply the devices with the
required DC 24V power.

You can use DeviceNet to install direct connections between your control
system and simple industrial devices like sensors and switches as well as
technologically advanced devices like frequency converters and barcode
readers.

Direct interfacing improves communications between the different devices
and provides important diagnostic facilities at the device level.

DeviceNet is an open device net standard that satisfies the user profile for
industrial real-time system applications.

The DeviceNet protocol has an open specification that is the property of
and administered by the independent vendor organization "Open
DeviceNet Vendor Association" ODVA.

This is where standardized device profiles are created to provide
compatibility and exchangeability on logical level for simple devices of the
same type.

In contrast to the classical source—destination model, DeviceNet uses a
modern producer/consumer model that requires data packets with identifier
fields for the identification of the data.

This approach caters for multiple priority levels, more efficient transfers of
I/O data and multiple consumers for the data.

A device that has data to send produces the data on the network together
with an identifier. All devices requiring data listen for messages. When a
device recognizes a suitable identifier, they act and consume the respec-
tive data.

DeviceNet carries two types of messages:

* /O messages
Messages that are subject to critical timing constraints and that are
contain data for control purposes that can be exchanged by means of a
single or multiple connections and that employ identifiers with a high
priority.

» explicit messages
These are used to establish multi-purpose point-to-point communication
paths between two devices which are used for the configuration of
network couplers and for diagnostic purposes. These functions usually
employ identifiers of a low priority.

Messages that are longer than 8Byte are subject to the fragmentation
service. A set of rules for master/slave, peer-to-peer- and multi-master
connections is also available.
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Communication DeviceNet employs a master line/tap line topology with up to 64 network
medium nodes. The maximum distance is either 500m at a rate of 125kBaud, 250m
at a rate of 250kBaud or 100m at a rate of 500kBaud.

The length of the tap lines can be up to 6m while the total length of all spur
lines depends on the baudrate.

Network nodes can be removed from or inserted into the network without
interruption of the network operation. New stations and failed stations are
detected automatically.

DeviceNet employs a screened five-core cable as data communication
medium.

DeviceNet uses voltage differences and for this reason it exhibits less
sensitivity to interference than a voltage or current based interface.

Signals and power supply conductors are included in the same network
cable. It is therefore possible to connect devices that obtain the operating
voltage via the network as well as devices with an integrated power supply.
Furthermore it is possible to connect redundant power supplies to the
network that guarantees the power supply when required.

Bus access DeviceNet operates according to the Carrier-Sense Multiple Access
method (CSMA) principle, i.e. every station on the network may access the bus
when it is not occupied (random access).

The exchange of messages is message orientated and not station
orientated. Each message is provided with a unique and priorizing
identifier. At any time only one station is able to occupy the bus with its
messages.

The DeviceNet bus access control is subject to non-destructive, bit-wise
arbitration. In this case non-destructive means that the successful station
participating in the arbitration doesn't need to re-send its message. The
most important station is selected automatically when multiple stations
access the bus simultaneously. If a station that is ready to send recognizes
that the bus is occupied, its send request is delayed until the current
transfer has been completed.

Addressing All stations on the bus must be uniquely identified by means of an
ID address. Every DeviceNet device has addressing facilities.

EDS file The properties of the DeviceNet units are supplied in the form of an EDS
file (Electronic Data Sheet) to configure a slave interface by means of your
configuration tool.
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IM 253DN - DeviceNet coupler - Structure

Properties The DeviceNet coupler IM 253DN provides a simple method of interfacing
any decentral peripheral modules by means of the DeviceNet protocol.

Group 2 only Device
- employs the predefined connection set

Poll only Device
- no BIT STROBE mode support
- no CHANGE OF STATE support

supports all baudrates: 125, 250 and 500kBaud

address selection by means of switches

definition of the data rate by means of a special

POWER ON procedure (start from address 90...92)

LED status indicators

a max. of 32 peripheral modules can be installed

of these a max. of 8 may be configurable modules

module configuration by means of the DeviceNet-Manager

Front view IM 253 DN [1] LED status indicator
253-1DN00 o [2] DeviceNet connector
o W1V [3] Address selector
er| .2 cLz [4] DC 24V power supply
T Hapl L2 DRE— 2 connector
BA 9 CHS
& ||v+
O
==
ADR. @ 4+ 3
O m

DC24V

L]0
-IEJ 02

;(4'72‘

VIPA 253-1DN0O
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Components
LEDs 4 LEDs on the front show the current status of the module for the quick
troubleshooting. A detailed description of the troubleshooting procedure by
means of the LEDs and the backplane is available in a section of the
chapter "diagnostics".
Label |Color |Description
PW green |Power-LED: supply voltage available
ER red DeviceNet or backplane bus bus error
RD green |Backplane bus status
BA yellow |DeviceNet status
DeviceNet The DeviceNet connection is provided by a 5pin Open Style connector. The
interfacing pin assignment is imprinted on the front of the module.
[V-] GND operating voltage
[CL] CAN low
[DR] DRAIN
[CH] CAN HIGH
[V+] DC 24V operating voltage
Address selector The address selector is used for:
» the definition of the unique DeviceNet address
» programming of the baudrate
0Ol 1 Addresses:
0...63: DeviceNet address
ESgES 90, 91, 92: set communication rate to 125, 250, 500kBaud
Power supply Every DeviceNet slave has an internal power supply. This power supply

requires DC 24V. In addition to the electronics on the bus coupler, the
supply voltage is also used to power any modules connected to the
backplane bus. Please note that the maximum current that the integrated
power supply can deliver to the backplane bus is 3.5A.

The power supply is protected against reverse polarity.
DeviceNet and backplane bus are galvanically isolated from each other.

Note!

The DeviceNet coupler does not require any current from the power that is
available via the DeviceNet.
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Block diagram The following block diagram shows the hardware structure of the bus
coupler in principle as well as the internal communication:

galvanic isolation
(by means of opto-coupler and
DC/DC converter)

CAN transceiver

<
pa—

DeviceNet-Bus

Data
Exchange
Clock CAN-Bus
controller
[72]
>
o
Reset EPROM Q2
e}
Error *E
o
(6]
o
.0
=
BA
Mikrocontroller
Clock

Voltage Reset

@ monitor

Address
selector
System 200V
interface circuitry
Power
Power supply
24V [ 5V
24V +5V | System 200V
(terminals) - backplane bus
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Configuration by means of the DeviceNet-Manager

Overview The DeviceNet is configured by means of the DeviceNet-Manager software
from Allen - Bradley.

The following steps are necessary for the configuration:

Configuration of the DeviceNet-Manager

Set baudrate and DeviceNet address of the module
Test the DeviceNet

Module configuration

I/0O addressing of the DeviceNet scanner (master)

Configuration of ~ During the configuration the module specific data of the VIPA DeviceNet
the DeviceNet- coupler are defined and supplied to the DeviceNet-Manager.

Manager The following steps are required:

Insert the supplied disc into your PC.

Copy the file IM253DN.BMP to your PC into the directory
/IDNETMGR/RES of the DeviceNet-Manager

The EDS file is located in a sub-directory of 501.VND on the disc. Copy
the file 1.EDS into the directory /DNETMGR/EDS/501.VND/O.TYP/-
1.COD

You can also copy the entire tree

501.vnd

|-- O.typ
|--1.cod

|-- 1.eds
|-- device.bmp

into the directory DNETMGR/EDS.

6-8
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Specifying baudrate and DeviceNet address

Setting the
baudrate

LED-indicator
RD-LED
ER-LED

Setting the
DeviceNet
address

LED indicator
ER-LED

You may set the baudrate as well as the DeviceNet address when the
power has been turned off. These will be transferred into the module when
you turn the respective power supply on.

All stations connected to the bus communicate at the same baudrate. You
may define the required rate by means of the address selector.

» Turn off the power supply
» Set the address selector to the wanted baudrate

Setting baudrate in kBaud
90 125
91 250
92 500

* Turn on the power supply
The selected transmission rate is saved to the EEPROM.
At this point your DeviceNet coupler is set to the correct baudrate.

When the baudrate has been saved successfully, the RD-LED (green) will
be turned on.

When the baudrate was selected incorrectly, the ER-LED will be turned on.

All stations connected to the bus must have a unique DeviceNet address.
The address can be defined by means of the address selector when the
supply has been turned off.

» Turn off the power supply

» Set the address selector to the required address.
Please ensure that the address is unique in the system and that it
is located between 0 and 63.

e Turn on the power supply
The selected addressis saved to the RAM.

Note!

Any changes to the addressing will only become effective after a POWER
ON or an automatic reset. Changes to settings are not recognized during
normal operations.

When the address is not valid or if it already exists the ER-LED (red) will be
turned on after power on.
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Test in conjunction with the DeviceNet

Approach * Connect the PC containing the DeviceNet-Manager and the VIPA
DeviceNet coupler to the DeviceNet.

» Define the baudrate and the node address at the coupler
» Turn on the power supply of the bus coupler
» Start the DeviceNet-Manager.

» Enter the same data rate into the manager that was selected at the bus
coupler

» Start the function NETWORK WHO in the manager
The following network windows is displayed:

Network Who Dialog [_[o[=]
Devices ldentified: Z
Node_9
1]
]
.DEV\EENEI 1 -
Six
Mode_62
162]
« of]
(e [ ceveerou |[ Conbeice || gintoFie. ][ ghse ][ s |[Eew |
Device Details * Right-click the bus coupler.

» Select the function DEVICE DETAILS in the context menu.
The DEVICE DETAILS box is displayed on screen

Metwork Who - Device Details

Devices Found: 2

Node Addiess: 8 [ Fei || newss |

‘Wendor Code: 501 WIPa, GmbH

Device Type: 0 Generic

Product Code: 1

Maijor B evision: l Minar B evision: 4

Serial Mumber: CEO00000 [hex)

Product Hame: IM2530N

Statuz Code: 1 I Device Owned J

| Cloge I | Help I

Here you may display DeviceNet address (node address), the Vendor
Code (in this case this is 501 for VIPA GmbH) and other internal
information about every module on the bus.
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Module configuration in the DeviceNet-Manager

The System 200V includes configurable modules like analog modules.
When you are using these modules in conjunction with a DeviceNet
coupler the respective parameters have to be saved in the DeviceNet

coupler.
Configuration in The following conditions apply to the configuration:
groups » DeviceNet manages the parameter data in groups.

» Every DeviceNet coupler is able to process and store a maximum of
144Byte of parameter data.

» These 144Byte are divided into 8 groups of 18Byte each.
» Every group can contain the parameter data of 1 module.
» Groups are identified by a prefix-No. (1...8) in the parameter name.

« The number of parameter bytes is defined in the parameter "Len" (1
parameter) of a group. The number of parameter bytes is available from
the technical data contained in the documentation on the peripheral
modules.

» The group allocation for a module does not depend on the location or
the installation sequence.

» The allocation of the plug-in location is defined by means of the "Slot"-
parameter of a group (2" parameter)

» The values may be entered as bit patterns by double-clicking a
parameter

» Unused groups are identified by a "Value" 0000 0000.

Approach Precondition: The IM 253DN coupler is active on the bus.

Below follows a description of how the parameter settings are defined in
the DeviceNet-Manager.

» Execute the function WHO in the DeviceNet-Manager.
This will open a network window that includes your coupler.

» Double-click the icon of the bus coupler where you want to modify the
parameter data.

The parameters are read from the coupler and displayed in the following
window:
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Device Configuration - Enhanced Mode [ |
MNode Mame: Mode 3 Mode Address: 9
Wendor: WIPA GmbH
Product Mame:  [M2530M
Deszcription:  Online Build result...
= Set to Defaultz
Par | Hodify Parameter. .. I
| Status:  Device Values RS E
Num Mame Vel [&ll Parameters] j
™ Load from File....
2 0000 0000 -
3 1" bytel 0000 0000 Load from Device
4 1_bytel 0000 0000
5 1_bute 0000 0000
5 1_byte3 0000 0000 oo
8 1 bytes 0000 0000 Zarcloiieves
9 1_byteb 0000 0000
10 1_byte? 0000 0000 Print ta Text File... I

Locate an unused group in the list of parameters (Value=0000 0000)

You may display all 8 groups in the parameter list by choosing "All
Parameters" in the selection field Parameter Group.

Doubile click the "Len"-parameter
The following dialog box is displayed:

| x|
1_len
Status: Online Configuration Cancel I
~Setting:
Bit Load fram Device
0 [ Bit0
2 [C
i
NG
5 F Bit5
? o
7 [ Bit7 Param Help
riemalVabe
| Oy IHexadecimaI J
| Select Default I | << Previous I | Mext »> I

Enter the number of parameter bytes (bit coded) of the module that you
are configuring. You can obtain the number from the documentation for
the peripheral module. Set or reset the respective bits by clicking the
checkbox.

Click [OK] to close the mask. The next parameter (slot) of the same
group is displayed when you click the button [Next>>].

Now you have to enter the plug-in location number of the module you
are configuring as a bit-code in the same manner.

You can retrieve the input range by means of the button [Param Help].

At this point you can enter the parameter bytes for your module one
after the other by clicking [Next >>].

If you wish to configure other modules you have to select another
unused group and proceed in the same manner.
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» When you have entered all parameters into the different groups you
transfer and save the parameters in the DeviceNet coupler by clicking
the [Save to Device] button.

The following selection window is opened:

Parameter Download Selection E
Download —_
® Al Parameters
C. |
O Modified Parameters S

Here you may decide whether you want to transfer all the parameters or
only the parameters that were modified.

» During the transfer the status text "Status: downloading" is displayed.
When the transfer has completed, the status text changes to "Status:
Device Values"

* If you were to request the "Device Details", you may see that the bit
CONFIGURED is now also included in the status.

Netwoik Who - Device Delails

Devicas Found:, 2

ModeAddesz 9 c«cPrev || Newt» |

Wendar Code: 501 WIPA GmbH

Bavice Type: 0 Ganernc
Froduct Code: 1
M ajx Revizion 1 Minor Revision: 1

Sanial Mumbes; E 2000000 [hex]
Prosduct Mame: IM2530H

Status Code 5 Device Owned =]
e _——
3 | Help EDB-.;CE Configuiad

When you have entered the parameter values and downloaded them
into the DeviceNet coupler, the peripheral modules connected via the
backplane bus have been configured accordingly.

HBO7E - IM - Rev. 12/33 6-13



Chapter 6 DeviceNet Manual VIPA System 200V

Example The following example is intended to show the configuration of the System
200V. Let us assume that the system has the following structure:

DN- DI 8 DI 8 DI8 | DO8 | DO8 | DO8 | DO8 | DO8 | DO8 | AlI8
Slave

Param.
D 10 Byte

IM253DN SM221 | SM221 | SM221 | SM221 | SM221 | SM221 | SM221 | SM221 | SM231 | SM231
Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7 Slot 8 Slot9  Slot 10

The example shows a DeviceNet coupler with 10 modules; however, the
modules installed in plug-in locations 1 to 9 can not be configured.

Below follows the description of the configuration of the analog-module in
location 10:

Precondition: - the hardware was assembled and is active on the bus.
- the Allen - Bradley DeviceNet-Manager was installed.

» Execute the function WHO in the DeviceNet-Manager and open the
parameter window by double-clicking the DeviceNet coupler.

Device Configuration - Enhanced Mode =]
Node Name: Mode_3 Node Address: 9
Vendor VIPA GbH
Product Name: IM2520N
Deseription: Drline Buld resul
= Setto Defaults
[ Modity Farameter.. ||
Status Device Values fReramete! 10w
- e (Bl Parameters] =
N 00 0000 Laed from File.
2 0000 D000
3 1 bytell 0000 0000 Load hom Device |
4 Tbtel 0000 0000
5 1_byte? 0000 0000 :
5 Thyie3 0000 0000 SeBs, |
7 Thyted 0000 0000
8 Tbyte5 0000 0000 [ saercpeics |
3 Thyteh 0000 0000
w17 0000 0000 Print o Tert Fis.. |

» Locate an unused group in the parameter list (Value=0000 0000)

Parameter #1 K.
1_len
Status: Online Configuration Cancel

Setting:
Load from Device

Save to Device

Start Monitar

Baram Help

7 Bi7
Intemal Valu ‘ Help

oL

| il I Hexadecimal J

| Select Default I | << Previous I

Nest>>

The analog module has 10Byte of parameter data. Enter this value as a
bit-coded value.

» Click [Next>>] and enter the location 10 as the "slot".

* You may now enter the parameter bytes of your module by clicking
[Next >>] repeatedly.
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The analog input module has the following parameters:

Byte |Bit7 ... Bit 0 Default

0 |Diagnostic alarm byte: 00h

Bit 5 ... 0: reserved

Bit 6: 0: Diagnostic alarm inhibited

1: Diagnostic alarm enabled

Bit 7: reserved
1 reserved 00h
2 | Function no. channel 0 (see module description) 2Dh
3 | Function no. channel 1 (see module description) 2Dh
4 | Function no. channel 2 (see module description) 2Dh
5 | Function no. channel 3 (see module description) 2Dh
6 | Option byte channel 0 00h
7 | Option byte channel 1 00h
8 | Option byte channel 2 00h
9 | Option-byte channel 3 00h

* When all parameters have been entered into the group you transfer and
save the parameters in the DeviceNet coupler by means of [Save to

Device].

» During the transfer the status text is displayed as "Status: downloading".
When the transfer has been completed the status text changes to
"Status: Device Values"

Note!

Parameters may be changed at any time. For this purpose you have to
click [Load from Device], then enter the required changes and save them
by means of [Save to Device].

HBO7E - IM - Rev. 12/33
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I/O addressing of the DeviceNet scanner

DeviceNet scanner
configuration

The DeviceNet coupler determines the modules installed on the backplane
bus automatically and uses the result to generate the number of input and
output bytes.

You have to determine these two values when you configure the
input/output modules and enter them in the DeviceNet scanner (master):

» produced connection size (number of input bytes)
» consumed connection size (number of output bytes)

The addressing results from the sequence of the modules (plug-in location
1 to 32) and the base address that was defined in the DeviceNet scanner
for the bus coupler.

» Set the DeviceNet scanner to connection type POLL IO.

» Define the parameters:
"Receive data size" = number of input bytes
"Transmit data size" = number of output bytes

» Define the base address (mapping) of receive data and transmit data as
required.

» Activate the DeviceNet coupler IM 253DN in the scan list.
» Start the DeviceNet scanner.

When the DeviceNet scanners have been configured, the input and output
modules are accessible via the defined addresses.

Example The following 6 modules have been installed into the backplane bus:
Plug-in Installed module Input data Output data
location
Slot 0 DeviceNet coupler |- -

Slot 1 Digital Out SM 222 1Byte
Slot 2 Digital Out SM 222 1Byte
Slot 3 Digital In SM 221 1Byte
Slot 4 Analog In SM 231 4Words
Slot 5 Analog Out SM 232 4Words
Total: 1+4*2=9Byte 1+1+4*2=10Byte
The result is:
» produced connection size:  9Byte (sum of input bytes)
e consumed connection size: 10Byte (sum of output bytes)
6-16 HBO7E - IM - Rev. 12/33
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Diagnostics

Overview The LEDs installed to display the status allow extensive diagnostics during
the POWER ON - procedure as well as during operation. The result of the
diagnosis is determined by the combination of the different LEDs and the
current operating mode.

Explanation:

LED Description

O off LED turned off

O on LED is permanently on
X blinks | LED blinks

The following operating modes are available depending on the position of
the address selector:

» DeviceNet mode (address selector in position 0...63)
» Configuration mode (address selector in position 90...92)

DeviceNet mode

POWER ON LED Description

without DeviceNet [ pw on After POWER ON the PW-LED is turned on and
O ER off indicates a properly operating power supply. The RD-
X RD blinks LED blinks since the configuration data, stored in the
O BA off EEPROM, was transferred successfully into the

peripheral modules

3 PW on After POWER ON the PW-LED is turned on. The ER-
B ERon LED is on due to errors on the backplane bus or when
O RD off the configuration data could not be transferred into the
O BA off peripheral modules.
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POWER ON with LED Description

DeviceNet without  IF Pw on After POWER ON the PW-LED is turned on.

master [ ER off The RD-LED blinks because:

X RD blinks « the backplane bus is operating properly

XI BA blinks » the configuration data was transferred successfully

from the EEPROM into the configurable peripheral
modules.

The BA-LED blinks because:
+ at least one additional device is active on the

DeviceNet,
» and the address set up on the coupler is unique.
= PW on After POWER ON the PW-LED is turned on. The ER-
Bl ERon LED is on due to one of the following conditions on the
DeviceNet coupler:
O RD off + bad address or address occupied by another device
O BA off » data transfer rate is bad.
= PW on After POWER ON the PW-LED is on.
B ERon The ER-LED is turned on when the configuration data
X RD blinks could not be transferred into the configurable
X BA blinks peripheral module.

The RD-LED blinks because

« the backplane bus is operating properly

 the configuration data was not transferred into the
configurable peripheral modules.

The BA-LED blinks because

* at least one other device is active on the DeviceNet,

« the address set up on the coupler is unique.
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POWER ON with
DeviceNet and
master

Proper operation
with DeviceNet
and master

LED

Description

& PW on
B ERon
X RD blinks
O BAon

After POWER ON the PW-LED is on.

The ER-LED is turned on since the configuration data

was not transferred into the configurable peripheral

modules.

The RD-LED blinks because

« the backplane bus operates properly

 the configuration data was not transferred into the
configurable peripheral modules.

The BA-LED is turned on

e because the coupler IM 253DN has established a
DeviceNet-connection to a master.

Note!

The IM 253DN coupler executes a reset after 30s.

An error that occurs during POWER ON with DeviceNet
and master displays the same combination of LEDs as
a hardware error.

It is possible to distinguish between these cases:
» by interruption of the DeviceNet connection
- ER-LED and RD are blinking!
» with a network WHO in the DeviceNet-Manager
- in case of a hardware error the IM253DN
will not appear on the network

Please call the VIPA hotline if a hardware error occurs!

LED

Description

3 PW on
O ER off
E RD on
O BAon

After POWER ON the PW-LED is on. The RD-LED
is turned on because the connection to the peripheral
modules could be established via the backplane bus.

The BA-LED is turned on because the coupler
IM 253DN established a DeviceNet connection with a
master.

HBO7E - IM - Rev. 12/33
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Errors during the
operation with
DeviceNet and
master

Change of state

from operational
to module error

status

Indicators after a
re-start and a
reset

LED Description
B PW on After POWER ON the PW-LED is on.
B ERon The ER-LED is turned on because an error was
O RD off detected on the backplane bus.
O BAon The BA-LED is turned on because the IM 253DN
coupler established a DeviceNet connection with
a master.
Notel
The IM 253DN coupler will execute a reset after 30s.
LED Description
= PW on The ER-LED is turned on for 1 second because a
B ERon module error was detected. Subsequently the coupler
O RD off IM 253DN will execute a reset. After the reset
O BA off the coupler is re-started and it indicates the error
by means of the respective LED combination.
LED Description
E PW on The ER-LED is turned on permanently and the RD-LED
B ERon blinks because the quantity of /0 data was changed by
K RD blinks the failure of the module. The configuration data could
O BAon not be transferred.
All Allen - Bradley scanners will display message #77.
O PWon The ER-LED is not turned on and the RD-LED is
O ER off permanently on because the quantity of /0 data was
E RDon modified by the failure of the module. The connection
[0 BAon with the I/0O modules was established.

All Allen - Bradley scanners will display message #77.
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Change of state LED Description
from operational [ Pw on The ER-LED blinks because the timer of the
';?r(;?r;rngjlson B ER blinks I/O connection detected an error. The RD-LED blinks
X RD blinks because the I/O-connection does not exist any
O BAon longer. All inputs and outputs are set to zero.
The BA-LED is turned on because the connection with
the master is still established.
Configuration
mode
POWER ON in LED Description
configuration @ PW on After POWER ON the PW-LED is turned on and
mode O ER off indicates that the power supply operates properly.
[ RDon The RD-LED is turned on after a short delay since the
O BA off baudrate was transferred into the EEPROM.
Device error LED Description
3 PW on The address that was set up on the coupler is not valid.
B ERon Change the address to a valid setting:
O RD off * 0...63 as DeviceNet address
O BA off e 90...92 for the definition of the baudrate
@ PWon When the coupler is not connected to the DeviceNet,
B ERon an error was detected in the internal EEPROM or in
E RDon RAM. When a DeviceNet connection exists, it is also
[0 BAon possible that an error has occurred during the transfer

of the configuration data into the peripheral modules.

Note!
Errors that occur during POWER ON with DeviceNet
and master display the same combination of LEDs as
a hardware error.
It is possible to distinguish between these cases:
» by interruption of the DeviceNet connection

- ER-LED and RD are blinking!
» with a network WHO in the DeviceNet-Manager

- in case of a hardware error the IM 253DN

will not appear on the network

Please call the VIPA hotline if a hardware error occurs!

HBO7E - IM - Rev. 12/33
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Technical data

DeviceNet coupler

IM 253DN
Electrical data VIPA 253-1DNOO
Power supply DC 24V (20.4 ... 28.8) via front from ext. power supply
Current consumption Bus coupler: 50mA
incl. supply to the peripheral modules: 800mA max.
Output current backplane bus 3.5A
Isolation 500V rms
between DeviceNet and backplane bus
Function specific data
Status indicator by means of LEDs on the front
Physical connection to DeviceNet 5pin Open Style connector
Network topology Linear bus, tap lines up to 6m length
Communication medium Screened 5core cable
Communication rate 125, 250, 500kBaud
Overall length of the bus up to 500m
Number of stations max. 64
Combination with peripheral modules
Number of modules max. 32
Inputs max. 256Byte
Outputs max. 256Byte
Dimensions and Weight
Dimensions (BxHXT) 25.4X76x78mm
Weight 80g
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Chapter 7

Outline

Content

SERCQOS - Spare part

Content of this chapter is the description of the SERCOS coupler from
VIPA. A system overview is followed by a description of the module.
Another part of this chapter is the project engineering. With the help of
examples we will explain the project engineering of the SERCOS coupler
and the parameterization of the System 200V modules.

The description closes with an overview of diagnostic messages and the
technical data.

The following text describes:

* SERCOS basics

» Hardware description of the SERCOS coupler IM 253SC from VIPA
» Description of the identifiers with assignment sample

» Example for the parameterization

» Technical data

Topic Page

Chapter 7 SERCOS - Spare part .......ocouveeeeiieeeeeeeeiiie e 7-1
SYSIEM OVEIVIEW ....eeiiiiiieeece e 7-2
BaASICS ittt 7-3
IM 253Sercos - SERCOS coupler - Structure.........ccccccceeeeeeiiiieeiieiieen, 7-5
Basic parameterization via address adjuster ................cccccciiiiiiiiinnnnn. 7-8
SERCOS [dentifier ......ccooee e 7-10
Example for the automatic ID assignment.............ccccooiiiiiiiiiiiennnn, 7-13
Technical Data ... 7-22

Note!

For the deployment of the SERCOS coupler in this chapter, a thorough
knowledge of SERCOS is required.

This manual describes exclusively the VIPA specific properties.

The description of the properties included in the SERCOS standard, like
e.g. the identifiers S-0 and S-1 are to find, for example, in the SERCOS
specification of the SERCOS Interface Committee.
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System overview

Order data
SERCOS

With the SERCOS coupler from VIPA you may connect up to 32 modules

of your 200V periphery to SERCOS.

The following SERCOS components are available from VIPA at this time.

=

IM 253 Sercos

>
S
X

oo

cooes 4l

[TT]
=3

Rx

=
m

O

DC24V_X

e oS ATNeS

w|X
o

H{ ][0
0

\}\Y:i‘\

N

<

IPA 253-1SC00

Type

Order number

Description

IM 253SC

VIPA 253-1SC00

SERCOS coupler
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Basics

SERCOS

Communication

SERCOS means Serial Real Time Communication System and has been
established for numeric controls all over the world. Beyond the classic CNC
machines this technique has proofed its worth as fast and precise motion
control in the whole automation branch.

SERCOS, also called "SERCOS Interface", is a standardized digital drive
interface based on fiber optic transmitter technology.

The high real-time demands and the interference secure fiber optic techno-
logy are distinguishing features of this bus system.

With the SERCOS coupler IM 253SC from VIPA, the SERCOS connection
to the sensor/actuator level is now possible.

The SERCOS coupler is anticipated for the fast data exchange at the
sensor/actuator level. Here, central controls, like e.g. a PLC, communicate
with decentral in- and output modules via a fast serial connection. The data
exchange with this decentral devices is executed cyclically.

The master reads the input information from the slaves (drive telegram)
and sends the output information to the slaves (master data telegram).

A maximum of 254 slaves may be connected to one bus.

SERCOS knows three kinds of telegrams for the communication:

* Master-Sync telegram
The Master-Sync telegram is received simultaneously by all drives and
serves the synchronization of all time related commands of the numeric
control (NC) and drives.

» Master-Data telegram
The Master-Data telegram is also received by all drives simultaneously.
It contains the cyclical data and service data for all drives.

» Configurable data field
The real-time data is completely transferred in every communication
cycle in the so called configurable data field. The drives are sending
their telegrams in sequence during assigned time windows. With the
help of an ident no. system, the real-time data to send may be fixed
during initialization. You may transfer numeric data like set point and
effective values as well as bit lists with in-/output commands.

The exchange of service data needs a request from the master. Service
data is transferred with a handshake procedure in 2, 4, 6 or 8Byte portions
in the service data field "Info" and assembled again at the recipient.
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FO as transfer
medium

Bus access
procedure

Addressing

ID number for
data exchange

SERCOS uses a closed fiber optic ring (FO) as transfer medium. FO has a
high immunity against electromagnetic interference. The ring structure
needs the less number of FO and doesn’t require T-connectors.

Using plastic FO, the length of each transfer section may be up to 50m,
with glass fiber FO up to 250m. The maximum number of participants per
ring is 254.

The exact number depends on the following factors:
* Required communication cycle time

» Operating data amount

» Data rate

The communication happens cyclically during the operation as a master
slave communication. The cyclic time is defined during initialization and
may range between 62us and 65ms.

This cycle times are specified in a way that the required synchronization
with fixed working cycle times in control and drives is met.

The communication master in a SERCOS ring is always the NC control.

All participants at the bus must be identified by an unique address. Every
SERCOS device has the option to fix the address.

The addressing of the data at the demand control data exchange and the
definition of the real-time data happens with SERCOS via ident numbers.
For the ID numbers, are value range of 2'% is fixed, divided into two areas:

1...32767: for data (S-0 ... S-7)
32768 ... 65535: for parameters (P-0 ... P-7)

An identifier consists of 2Byte and has the following structure:

0:S 0..7 0...4095
1. P

Example: Coding of S-2-1200

00100/10/0|10/11000|0

7-4
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IM 253Sercos - SERCOS coupler - Structure

Properties

Front view
253-1SC00

The SERCOS coupler IM 253SC supports the easy connection of decentral
peripheral modules of the System 200V to SERCOS.

The SERCOS coupler is distinguished by the following properties:

* Fiber Optic (FO) Transmitters for use with 1mm Plastic Optical Fiber
and 200um Hard Clad Silica HCS"

» Support of all SERCOS baudrates (2, 4, 8, 16MBaud)
» Support of all System 200V modules from VIPA

* max. 32 peripheral modules, the number of analog modules is limited to
16 modules (please regard the assembly guidelines)

* max. 256Byte input and 256Byte output data

e Minimal SERCOS cycle: 1ms
» Address adjuster addresses (1 ... 89) and parameterization (90 ... 99)

» Integrated DC 24V power supply for voltage supply from coupler
peripheral modules.

e LED status indicator

X2
3[4
VIPA 253-1SC00

IM 253 Sercos
ADR.

PW

O
RD %
" Qo

Rx

LE
DC24V X1

HL O
g Impny

[1]
[2]
[3]
[4]

LED status indicator
Address adjuster

FO connection to SERCOS
DC 24V connection

supply voltage
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Components

LEDs

FO connection
SERCOS

= Q)

RD

" Qo

Ry

Receive

Send

Address selector

01

Power supply

For the fast diagnosis of the recent module status there are 6 LEDs at the
frontside.

Label | Color |Description

PW |yellow [Power LED: operating voltage on

ER red Error and the backplane bus or SERCOS

RD |green |Blinks at System OK and boot-up is in Phase 4.

Is on when Phase 4 has been reached.
Is on at send activity via SERCOS
Is on at receive activity via SERCOS

Error in the FO communication (line interruption res.
hardware defect)

Tx yellow
Rx yellow
LE red

Via this jack you include the SERCOS coupler via FO transmitters into your
SERCOS.

The connection to SERCOS takes place via 2 jacks. The direction of the 2
jacks is shown at the left side.

The jacks are for use with 1Tmm Plastic Optical Fiber and 200um Hard Clad
Silica HCS".

The address adjuster selector:

» the fixing of an unique SERCOS address (1 ... 89)

» the programming of the baudrate (90 ... 93)

» the adjustment of the light intensity (94 ... 97)

» the predefining of the time window calculation mode (98, 99)

The SERCOS coupler has an integrated power supply, protected against
inverse polarity and overcurrent.

This power supply also provides the connected peripheral modules with
max. 3.5A via the back plane bus.

The connection of the supply voltage is at the frontside. The power supply
has to be provided with DC 24V (20.4 ... 28.8V).

7-6
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Block diagram The following block diagram shows the principle of the hardware structure
of the SERCOS coupler and the internal communication:

galvanic separation
(via opto coupler)

SERCOS FO transceiver

SE.

SERCOS bus
Rx <
Tx N
SERCON
LE < ASIC
| Pulse |
2]
>
o)
Reset EPROM =
=
o]
(@]
o
Watchdog 2
ER « =
RD <
‘ Micro controller
@
Voltage Reset
@ control
Address
adjustment
System 200V
interface logic
Power supply
24V | 5V
24V +5V System 200V
(Terminals) backplane bus
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Basic parameterization via address adjuster

Overview

Approach

Value range

Fix baudrate

Via the address adjuster you may alter basic settings of the SERCOS
coupler. Choose the according address code at the shut-down SERCOS
coupler. At power on, this code is stored permanently in the SERCOS
module.

The following basic settings may be altered in this way:
* Baudrate
» Light intensity
* Time window calculation

Note!

Please regard, that you may use the address adjuster only in off state.
Otherwise malfunctions of the SERCOS couplers may occur!

Turn off the supply voltage of the SERCOS coupler.
Choose the according address code at the address adjuster.
Turn on the voltage supply.

- The assigned parameter is permanently stored in the SERCOS
coupler and this is shown via the green RD-LED.

00: reserved (may not be used)
01 ... 89: possible SERCOS station addresses
90 ... 99: VIPA additional functions for basic parameterization

All participants connected together at the bus are communicating at the
same baudrate. You may fix the wanted baudrate via the address adjuster.

» Turn off the voltage supply.
» Choose the wanted baudrate at the address adjuster. Here means:
90: 2Mbaud
91: 4Mbaud
92: 8Mbaud
93: 16Mbaud

* Turn on the voltage supply.

- The assigned baudrate is permanently stored in the SERCOS coupler
and this is shown via the green RD-LED.

7-8
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Fix light intensity

Time window
calculation

You may predefine the light intensity of the FO diode in 4 steps.
» Turn off the voltage supply.

» Choose the wanted light intensity at the address adjuster. You have
following possibilities:

94: light intensity 0 (Minimum)
95: light intensity 1
96: light intensity 2
97: light intensity 3 (Maximum)

* Turn on the voltage supply.

- The assigned light intensity is permanently stored in the SERCOS
coupler and this is shown via the green RD-LED.

Set here the operating mode for the time window calculation. The following
2 modes are possible:

98: Mode_All_Cyclic

The complete periphery is available in the cyclic SERCOS operation.
Additionally you may also use the service channel. Depending on the
number of modules you need SERCOS cycles of 2ms or more. The more
periphery is connected, the higher you have to choose the SERCOS cycle
time.

99: Mode_All_Service Channel

In this mode, no periphery is available in the cyclic operation. For this you
may operate the SERCOS ring with a cycle time of 1ms. Here you may
address the peripheral modules exclusively via the service channel.

HBO7E - IM - Rev. 12/33 7-9



Chapter 7 SERCOS - Spare part Manual VIPA System 200V

SERCOS Identifier

Overview

Standard IDNs
S-0-XXXX, S-1-XXXX

VIPA specific IDNs
S-2-XXXX, S-3-XXXX,
P-0-xxxx

The read and write access to the System 200V under SERCOS takes
place via ident numbers (short: IDN).

For the SERCOS coupler IM 253SC there are the following 3 ranges:
S-0-xxxx, S-1-xxxx: Standard IDNs, fixed by the SERCOS Interface

Committee
S-2-xxxx, S-3-xxxx: IDNs from VIPA for transferring in- and output data.
P-0-xxxx: IDNs from VIPA for transferring parameter data

The SERCOS coupler IM 253SC supports all Standard IDNs. More detailed
information is to find in the SERCOS specification of the SERCOS
Committee.

Depending on the operating mode the two Standard-ID lists are filled:
* Mode_All_Cyclic

S-0-0187: points to all input identifier S-2-xxxx
S-0-0188: points to all output identifier S-3-xxxx

* Mode_All_Service_Channel
S-0-0187: List is empty
S-0-0188: List is empty

For the System 200V is are modular system, you may connect up to 32
modules in any sequence and assortment to the SERCOS coupler
IM 253SC.

This builds dynamically very different configurations of in- and output
channels. A module may occupy one or more of this channels. The
maximum number of in-/output channels (I/O channels) is restricted to 256.
The mapping of the modules and the I/O channels into the S-2- res. S-3-
area and (at parameterizable modules additionally) into the P area happens
automatically.

7-10
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VIPA specific

assignment of the
IDN S-2-xxxx, S-3-
xxxx and P-0-xxxx

VIPA specific
S-ldentifier

The modules are scanned from the left to the right (Plug-in location 1 to 32)
and separated after input and output the identifiers are created:

» Input channels are created in steps of 10s as S-2-cccO identifier.
Here is ccc = 000 ... 255.

Range: S-2-0000, S-2-0010, S-2-0020, ... S-2-2550

» Output channels are created in steps of 10s as S-3-cccO identifier.
Here is ccc = 000 ... 255

Range: S-3-0000, S-3-0010, S-3-0020, ... S-3-2550

* If you plug-in parameterizable modules, a P-0-ssxx identifier block is
created for each module. Here is:

Plug-in location: ss = 01 ... 32, Parameter: xx =00 ... 17

Example: P-0-0100 (module in plug-in location 1), P-0-0200 (module in
plug-in location 2), ... P-0-3200 (module in plug-in location 32)

For the S-Identifier there are the following information:
Name (consists of max. 32 characters)
Format: S.I.T_W.D

with
S = plug-in location (1..32)
I = module internal Byte offset at multi channel modules (0..15)
T = Type: (DIGITAL, ANALOG)
W = Data width: (BYTE, WORD, DOUBLE =1,2,4Byte)
D = Direction: (IN,OUT)

Example: Name: “1.0.DIGITAL_BYTE.IN” means:

The module in plug-in location 1 provides one Byte digital
input data starting at the internal address O .

Attribute

in accordance to the SERCOS specification, the attribute fixes if the
operating date is readable res. writeable. More detailed information is to
find in the SERCOS specification of the SERCOS Committee.

Operating date
Here the in- res. output date with the according data width.
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VIPA specific
P-Identifier
(always)

18 VIPA specific
P-ldentifier

(at parameterizable
modules)

The length value and
a description of the
parameters to
transfer are to find in
the according
chapters of the
modules in this

The SERCOS coupler always contains the two identifiers P-0-0000 and
P-0-0001.

P-0-0000
Name: WRITE_PARAMETER
Attribute: Read/Write in Phase 0..3, Read Only in Phase 4

Operating date: 1 Init adopt all parameter into EEPROM.
2 Init delete all parameter in EEPROM.
0 Return value OK
65535 (FFFFhex) = Return value ERROR

P-0-0001
Name: Estimated SERCOS cycle time
Attribute: Read Only
Unit: Micro seconds

Operating date: The chosen SERCOS cycle time must be higher than
this value! (e.g. 1460 means that the estimated cycle
time for the present module structure is 1.46ms and
therefore you have to choose a SERCOS cycle of at
least 2ms.)

If you deploy parameterizable modules, for each parameterizable module a
18 P-0-ssxx identifier block is created dynamically. Here ss means plug-in
location (1 ... 32) and xx for the parameter no. (0 ... 17).

In principle these additional P-0 identifiers have the following structure:

P-0-ss00
Name: ss.SLOT
Attribute: Read Only

Operating date: Indicates that there is a parameterizable module at the
plug-in location

P-0-ss01
Name: ss.LENGTH
Attribute: Read/Write in Phase 0 ... 3, Read Only in Phase 4

Operating date: number of the now following parameter bytes for this
module (value: 0 ... 15).

P-0-ss02
Name: ss.PARAMETER.O
Attribute: Read/Write in Phase 0..3, Read Only in Phase 4
Operating date: Parameter byte 0 (value: 0..255)

manual.
P-0-ss17
Name: ss.PARAMETER.15
Attribute: Read/Write in Phase 0..3, Read Only in Phase 4
Operating date: Parameter byte 15 (value: 0..255)
7-12 HBO7E - IM - Rev. 12/33
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Example for the automatic ID assignment

Structure The following example describes how the automatic identifier assignment
happens in the SERCOS coupler.
It has the following structure:
Logical Position: 1 2 3 4 5 6 7 8 9
M 2o8Sercos |\ FibTant | aSibasnit | DiSwbesay | DiShbasey | 0O Bxkeris |oombeaia | S :{W w221 { 2Conazpo
2
©
o
o
o
Logical Module Input Output Parameter
position
1 VIPA 231-1BD52 ANALOG_WORD 10 Byte
(4 channel multi Analog Input) | ANALOG_WORD
ANALOG_WORD
ANALOG_WORD
2 VIPA 232-1BD51 ANALOG_WORD 6 Byte
(4 channel multi Analog ANALOG_WORD
Output) ANALOG_WORD
ANALOG_WORD
3 VIPA 221-1BF00 DIGITAL_BYTE -
(8bit digital Input)
4 VIPA 221-1BF00 DIGITAL_BYTE -
(8bit digital Input)
5 VIPA 222-1HF00 DIGITAL_BYTE -
(8bit digital Output, Relay)
6 VIPA 222-1BF00 DIGITAL_BYTE -
(8bit digital Output, Transistor)
7 VIPA 222-2BL10 DIGITAL_DOUBLE -
(32bit digital Output,
Transistor)
8 VIPA 221-2BL10 DIGITAL_DOUBLE -
(32bit digital Input)
9 VIPA 250-1BA00 DIGITAL_DOUBLE | DIGITAL_DOUBLE 2 Byte

(Counter Module with 2x32Bit
Counter and control register)

DIGITAL_DOUBLE
DIGITAL_BYTE
DIGITAL_BYTE

DIGITAL_DOUBLE
DIGITAL_BYTE
DIGITAL_BYTE

HBO7E - IM - Rev. 12/33
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Automatically For this structure, the following identifiers are created automatically:
created identifiers

S-2-Identifier (Input)
Identifier Name Comment

S-2-0000 1.0.ANALOG_WORD.IN Module in position 1

Inside the module at Byte offset 0
An analog word

Input

S-2-0010 1.2. ANALOG_WORD.IN Module in position 1

Inside the module at Byte offset 2
An analog word

Input

S-2-0020 1.4 ANALOG_WORD.IN Module in position 1

Inside the module at Byte offset 4
An analog word

Input

S-2-0030 1.6.ANALOG_WORD.IN Module in position 1

Inside the module at Byte offset 6
An analog word

Input

S-2-0040 3.0.DIGITAL_BYTE.IN Module in position 3

Inside the module at Byte offset 0
An digital Byte

Input

S-2-0050 4.0.DIGITAL_BYTE.IN Module in position 4

Inside the module at Byte offset 0
An digital Byte

Input

S-2-0060 8.0.DIGITAL_DOUBLE.IN Module in position 8

Inside the module at Byte offset 0
An digital double word

Input

continue ...
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... continue

S-2-0070

9.0.DIGITAL_DOUBLE.IN

Module in position 9

Inside the module at Byte offset 0
An digital double word

Input

S-2-0080

9.4.DIGITAL_DOUBLE.IN

Module in position 9

Inside the module at Byte offset 4
An digital double word

Input

S-2-0090

9.8.DIGITAL_BYTE.IN

Module in position 9

Inside the module at Byte offset 8
An digital Byte

Input

S-2-0100

9.9.DIGITAL_BYTE.IN

Module in position 9

Inside the module at Byte offset 9
An digital Byte

Input

S-3-ldentifier (Output)

S-3-0000

2.0.ANALOG_WORD.OUT

Module in position 2

Inside the module at Byte offset 0
An analog word

Output

S-3-0010

2.2.ANALOG_WORD.OUT

Module in position 2

Inside the module at Byte offset 2
An analog word

Output

S-3-0020

2.4 ANALOG_WORD.OUT

Module in position 2

Inside the module at Byte offset 4
An analog word

Output

S-3-0030

2.6.ANALOG_WORD.OUT

Module in position 2

Inside the module at Byte offset 6
An analog word

Output

S-3-0040

5.0.DIGITAL_BYTE.OUT

Module in position 5

Inside the module at Byte offset 0
A digital Byte

Output

continue ...

HBO7E - IM - Rev. 12/33
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... continue

S-3-0050 6.0.DIGITAL_BYTE.OUT Module in position 6

Inside the module at Byte offset 0
A digital Byte

Output

S-3-0060 7.0.DIGITAL_DOUBLE.OUT Module in position 7

Inside the module at Byte offset 0
A digital double word

Output

S-3-0070 9.0.DIGITAL_DOUBLE.OUT Module in position 9

Inside the module at Byte offset 0
A digital double word

Output

S-3-0080 9.4 DIGITAL_DOUBLE.OUT Module in position 9

Inside the module at Byte offset 4
A digital double word

Output

S-3-0090 9.8.DIGITAL_BYTE.OUT Module in position 9

Inside the module at Byte offset 8
A digital Byte

Output

S-3-0100 9.9.DIGITAL_BYTE.OUT Module in position 9

Inside the module at Byte offset 9
A digital Byte

Output

P-0-ldentifier (Parameter) always present

P-0-0000 WRITE_PARAMETER Set here the init for read/write all parameters:
1=Write, 2=Clear

P-0-0001 Estimated SERCOS cycle time | Value here: 1460 Micro seconds

i.e. you may run this assembly with 2ms
SERCOS cycle.
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P-0-ldentifier (Parameter) at parameterizable modules

P-0-0100 1.SLOT At position 1 is a parameterizable module
P-0-0101 1.LENGTH (operating date) Bytes shall be transferred to
the module at position 1.
P-0-0102 1.PARAMETER.O Parameter byte 0 for module at position 1
P-0-0103 1.PARAMETER.1 Parameter byte 1 for module at position 1
P-0-0104 1.PARAMETER.2 Parameter byte 2 for module at position 1
P-0-0105 1.PARAMETER.3 Parameter byte 3 for module at position 1
P-0-0106 1.PARAMETER.4 Parameter byte 4 for module at position 1
P-0-0107 1.PARAMETER.5 Parameter byte 5 for module at position 1
P-0-0108 1.PARAMETER.6 Parameter byte 6 for module at position 1
P-0-0109 1.PARAMETER.7 Parameter byte 7 for module at position 1
P-0-0110 1.PARAMETER.8 Parameter byte 8 for module at position 1
P-0-0111 1.PARAMETER.9 Parameter byte 9 for module at position 1
P-0-0112 1.PARAMETER.10 Parameter byte 10 for module at position 1
P-0-0113 1.PARAMETER.11 Parameter byte 11 for module at position 1
P-0-0114 1.PARAMETER.12 Parameter byte 12 for module at position 1
P-0-0115 1.PARAMETER.13 Parameter byte 13 for module at position 1
P-0-0116 1.PARAMETER.14 Parameter byte 14 for module at position 1
P-0-0117 1.PARAMETER.15 Parameter byte 15 for module at position 1
P-0-0200 2.SLOT At position 2 is a parameterizable module
P-0-0201 2.LENGTH (operating date) Bytes shall be transferred to
the module at position 2.
P-0-0202 2.PARAMETER.O Parameter byte 0 for module at position 2
P-0-0203 2.PARAMETER Parameter byte 1 for module at position 2
P-0-0204 2.PARAMETER.2 Parameter byte 2 for module at position 2
P-0-0205 2.PARAMETER.3 Parameter byte 3 for module at position 2
P-0-0206 2.PARAMETER.4 Parameter byte 4 for module at position 2
P-0-0207 2.PARAMETER.5 Parameter byte 5 for module at position 2
P-0-0208 2.PARAMETER.6 Parameter byte 6 for module at position 2
P-0-0209 2.PARAMETER.7 Parameter byte 7 for module at position 2
P-0-0210 2.PARAMETER.8 Parameter byte 8 for module at position 2
P-0-0211 2.PARAMETER.9 Parameter byte 9 for module at position 2
P-0-0212 2.PARAMETER.10 Parameter byte 10 for module at position 2
P-0-0213 2.PARAMETER.11 Parameter byte 11 for module at position 2
P-0-0214 2.PARAMETER.12 Parameter byte 12 for module at position 2
P-0-0215 2.PARAMETER.13 Parameter byte 13 for module at position 2
P-0-0216 2.PARAMETER.14 Parameter byte 14 for module at position 2
P-0-0217 2.PARAMETER.15 Parameter byte 15 for module at position 2
continue ...
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... continue
P-0-0900 9.SLOT At position 9 is a parameterizable module
P-0-0901 9.LENGTH (operating date) Bytes shall be transferred to
the module at position 9.
P-0-0902 9.PARAMETER.O Parameter byte 0 for module at position 9
P-0-0903 9.PARAMETER.1 Parameter byte 1 for module at position 9
P-0-0904 9.PARAMETER.2 Parameter byte 2 for module at position 9
P-0-0905 9.PARAMETER.3 Parameter byte 3 for module at position 9
P-0-0906 9.PARAMETER.4 Parameter byte 4 for module at position 9
P-0-0907 9.PARAMETER.5 Parameter byte 5 for module at position 9
P-0-0908 9.PARAMETER.6 Parameter byte 6 for module at position 9
P-0-0909 9.PARAMETER.7 Parameter byte 7 for module at position 9
P-0-0910 9.PARAMETER.8 Parameter byte 8 for module at position 9
P-0-0911 9.PARAMETER.9 Parameter byte 9 for module at position 9
P-0-0912 9.PARAMETER.10 Parameter byte 10 for module at position 9
P-0-0913 9.PARAMETER.11 Parameter byte 11 for module at position 9
P-0-0914 9.PARAMETER.12 Parameter byte 12 for module at position 9
P-0-0915 9.PARAMETER.13 Parameter byte 13 for module at position 9
P-0-0916 9.PARAMETER.14 Parameter byte 14 for module at position 9
P-0-0917 9.PARAMETER.15 Parameter byte 15 for module at position 9

7-18 HB97E - IM - Rev. 12/33



Manual VIPA System 200V

Chapter 7 SERCOS - Spare part

Example
parameterization

For example, the following values shall be set:

Al 4x16Bit (231-1BD52) at position 1

Lengt yte
Parameter:
Byte Description Set property Handling valge
0 Diagnostic alarm Byte: deactivated 00h = 0dez
1 reserved 00h 00h = Odez
2 Function no. channel 0 | Voltage +10V in the S7 28h = 40dez
format from Siemens
3 Function no. channel 1 | Voltage +10V in the S7 28h = 40dez
format from Siemens
4 Function no. channel 2 | Current 4...20mA in S7 2Dh = 45dez
format from Siemens
5 Function no. channel 3 | Current 4...20mA in S7 2Dh =45dez
format from Siemens
6 Option Byte channel 0 default 00h = 0dez
7 Option Byte channel 1 default 00h = Odez
8 Option Byte channel 2 default 00h = 0dez
9 Option Byte channel 3 default 00h = Odez

Herefore the table has the following entries:

P-0-0100 1.SLOT At position 1 is a parameterizable
module

P-0-0101 1.LENGTH (10dez)
P-0-0102 1.PARAMETER.O Odez
P-0-0103 1.PARAMETER.1 Odez
P-0-0104 1.PARAMETER.2 40dez
P-0-0105 1.PARAMETER.3 40dez
P-0-0106 1.PARAMETER.4 45dez
P-0-0107 1.PARAMETER.5 45dez
P-0-0108 1.PARAMETER.6 Odez
P-0-0109 1.PARAMETER.7 Odez
P-0-0110 1.PARAMETER.8 Odez
P-0-0111 1.PARAMETER.9 Odez
P-0-0112 1.PARAMETER.10

are created but not used
P-0-0117 1.PARAMETER.15

Set the value in P-0-0000 to 1 and the parameters are stored in the

EEPROM of the SERCOS coupler.

At successful transfer, you get the return value 0 and at the analog input
module the LEDs F2 and F3 for wirebreak recognition are illuminated due
to the current measuring range.
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AO 4x16Bit (232-1BD51) at position 2

Lengyte

Parameter:
Byte Description Set property Handling value
0 Diagnostic alarm Byte: deactivated 00h = 0dez
1 reserved 00h 00h = Odez

2 Function no. channel 0 | Voltage +10V in the S7 09h = 9dez
format from Siemens

3 Function no. channel 1 | Voltage +10V in the S7 09h = 9dez
format from Siemens

4 Function no. channel 2 | Current 4...20mA in S7 0Ch = 12dez
format from Siemens

5 Function no. channel 3 | Current 4...20mA in S7 0Ch =12dez
format from Siemens —

Herefore the table has the following entries:

P-0-0200 2.SLOT At position 2 is a parameterizable
module

P-0-0201 2.LENGTH (6dez)
P-0-0202 2.PARAMETER.O ( Odez )
P-0-0203 2.PARAMETER.1 Odez
P-0-0204 2.PARAMETER.2 9dez
P-0-0205 2.PARAMETER.3 9dez
P-0-0206 2.PARAMETER.4 12dez
P-0-0207 2.PARAMETER.5 (_12dez |
P-0-0208 2.PARAMETER.6

are created but not used
P-0-0217 2.PARAMETER.15

Set the value in P-0-0000 to 1 and the parameters are stored in the
EEPROM of the SERCOS coupler.

At successful transfer, you get the return value 0 and at the analog output
module the LED for wirebreak recognition are illuminated due to the current
measuring range.
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SM 250 2 Counter 2 DO (250-1BA0O0) at position 2

Leng@yte

Parameter:
Byte Description Set property Handling value
0 Mode Counter 0 Frequency 16dez
1 Mode Counter 1 measurement 16dez

Herefore the table has the following entries::

P-0-0900 9.SLOT At position 9 is a parameterizable
module
P-0-0901 9.LENGTH (2dez)
P-0-0902 9.PARAMETER.O 16dez
P-0-0903 9.PARAMETER.1 16dez
P-0-0904 9.PARAMETER.2
are created but not used
P-0-0917 9.PARAMETER.15

Set the value in P-0-0000 to 1 and the parameters are stored in the
EEPROM of the SERCOS coupler.

At successful transfer, you get the return value 0.
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Technical Data

SERCOS coupler

IM 253SC
Electrical Data VIPA 253-1SC00
Voltage supply DC 24V (20.4 ... 28.8V) via front by ext. pow. supply

Current consumption

Output current backplane bus
Potential separ. to the backplane bus

Bus coupler: 50mA

incl. supply of the peripheral modules: max. 3.5A (5V)
max. 3.5A

500V eff.

Function specific data

Status indicator

Physical connection SERCOS
Network topology

Transfer medium

Transfer rate

via LED at the frontside

FO jacks

Ring

Fiber optic transmitter, for use with 1mm Plastic
Optical Fiber and 200pm Hard Clad Silica HCS"
2,4, 8, 16MBaud

Inputs
Outputs

Number of participants max. 89
Combination with peripheral modules
Module number max. 32

max. 256Byte
max. 256Byte

Dimensions and Weight

Dimensions (WxHxD) 25.4X76x78mm
Weight 759
7-22 HBO7E - IM - Rev. 12/33




Manual VIPA System 200V Chapter 8 Ethernet coupler

Chapter 8

Outline

Content

Ethernet coupler

Content of this chapter is the description of the Ethernet coupler
IM 253NET from VIPA. It contains all information for installation and
commissioning of the Ethernet coupler.

The chapter starts with the basics. Here the basic expressions of the
Ethernet communication are explained together with the guidelines for
building up a network.

Another part describes the hardware components and the access to the
Ethernet coupler.

The chapter ends with the used protocols, a sample for socket
programming and the technical data.

The following text contains:

» System overview

» Basics of the Ethernet communication

e Structure of the Ethernet coupler

» Principles of the automatic address allocation
* (Online-)access to the Ethernet coupler

* Programming sample

» Technical data
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System overview

Ordering data
Ethernet coupler

Typical fieldbus systems are divided into master and slave systems.

Master system are CPs, coupled to a CPU, allowing remote programming
res. visualization of the according CPU as well as the data transfer
between several TCP/IP participants.

Slave systems on the other hand are "data collectors" that deliver the I/O
data of the connected modules to the requesting master.

The Ethernet coupler described in this chapter is a slave system.

For the communication happens via TCP/IP, the slave system is referred to
as server and a master as client.

The Ethernet coupler from VIPA allows you to connect up to 32 modules of
your System 200V periphery via Ethernet. With each protocol up to 8
clients may communicate simultaneously with the Ethernet coupler.

At this time, VIPA offers the following Ethernet coupler:

p—

IM 253 NET

cooes Gl

PV
RD NET
R

DC24V X
oy
O
IPA 253-1NE0D

e R R ATWeR

N AR
E.

< o|x
SIS
'

Type Order number Description
IM 253NET | VIPA 253-1NEOO | Ethernet coupler
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Basics

Ethernet

Twisted Pair

Hub

Switch

Originally, Ethernet has been developed from DEC, Intel and Xerox (as DIX
standard) for the data transfer between office devices. Nowadays it
normally means the specification IEEE 802.3 CSMA/CD, first published in
1985. Due to the worldwide deployment and the high lot sizes, this
technology is commonly available and reasonably priced. This allows the
easy link-up to existing networks.

Ethernet transports Ethernet packages from one sender to one ore more
receivers. This transfer happens without acknowledgement and without
repetition of lost packages. For a secure data transfer, protocols like
TCP/IP are used that are accompanying Ethernet.

In the early days of networking the Triaxial- (yellow cable) or thin Ethernet
cable (Cheapernet) was used as communication medium. This has been
superseded by the twisted pair network cable due to its immunity to
interference. The IM 253NET Ethernet coupler has a twisted-pair
connector.

Where the coaxial Ethernet networks are based on a bus topology the
twisted pair network is based on a point-to-point scheme.

The network that may be established by means of this cable has a star
topology. Every station is connected to the hub/switch by means of a
separate cable. The hub/switch provides the interface to the Ethernet.

The hub is the central element that is required to implement a twisted pair
Ethernet network. It is the job of the hub to regenerate and to amplify the
signals in both directions. At the same time it must have the facility to
detect and process segment wide collisions and to relay this information.
The hub is not accessible by means of a separate network address since it
is not visible to the stations on the network. A hub has provisions to
interface with Ethernet or another hub.

A switch also is a central element for implementing a twisted pair Ethernet
network. Several station res. hubs are connected together via a switch.
These then may communicate with each other via the switch without
causing network load. An intelligent hardware analyses the incoming
telegrams for every port of the switch and passes them collision free on to
the destination stations at the switch. A switch optimizes the band width of
every connected segment of a network. Switches allow changing exclusive
connections between the connected segment of a network.
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Access control

Communication

Overview
Protocols

Ethernet supports the principle of random bus access: every station on the
network accesses the bus independently as and when required. These
accesses are coordinated by a CSMA/CD (Carrier Sense Multiple
Access/Collision Detection) scheme: every station "listens" on the bus
cable and receives communication messages that are addressed to it.

Stations only initiate a transmission when the line is unoccupied. In the
event that two participants should start transmitting simultaneously, they
will detect this and stop transmitting to restart after a random delay time
has expired.

The Ethernet coupler is connected with the modules via the backplane bus.
It collects their data and places this as "server" (slave) at the disposal of
the superordinated "client" (master system).

The communication happens via TCP/IP with leading ModbusTCP or
Siemens S5 header protocol.

Vice versa, the Ethernet coupler receives the data, addressed to it by IP
address and port, and transfers it to its output periphery. For project
engineering, VIPA offers the configuration tool WinNCS that allows you to
configure the Ethernet coupler online.

For test and diagnostic purposes the Ethernet slave provides a web server
that allows the read and write access to the 1/O periphery as well as the
parameterization of the modules.

Protocols define rules or standards that enables different computers to
establish communication connections and exchange data as error free as
possible.

The so called ISO/OSI layer model is generally accepted for the
standardization of computer communication. The layer model is based
upon seven layers with guidelines for the deployment of hard- and
software.

Layer Function Protocol
Layer 7 |Application Layer (Application) Siemens S5 Header,
ModbusTCP

Layer 6 |Presentation Layer (Presentation)
Layer 5 |Session Layer (Session)

Layer 4 | Transport Layer (Transport) TCP
Layer 3 |Network Layer (Network) P
Layer 2 |Data Link Layer (Security)
Layer 1 |Physical Layer (Bit transfer)

8-4
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Telegram
structure

MAC/DLL

TCP

API

Layer 2 Layer 3 Layer 4 Layer 7
MAC/DLL IP TCP API
14 Byte 20 Byte 20 Byte Length depends on protocol

While the Ethernet physics covers with its normed signal levels Layer 1,
MAC/DLL covers the conditions of the security layer (Layer 2). With MAC
(Medium Access Control) / DLL (Data Link Layer) the communication
happens at the lowest Ethernet level using MAC addresses. Every Ethernet
communication participant has a MAC address that must be unique at the
network.

The deployment of MAC addresses specifies source and destination
unambiguously.

The Internet Protocol covers the network layer (layer 3) of the ISO/OSI
layer model.

The main purpose of IP is to send data packages from one station to
another, passing several other stations. This data packages are referred to
as datagrams. The IP does neither serve the according sequence nor the
deliverance at the receiver.

For the unambiguous distinction between sender and receiver, 32Bit
addresses are used (IP addresses) that are normally written in four octets
of each 8Bit, e.g. 172.16.192.11. One octet may represent numbers
between 0 and 255.

A part of the address specifies the network, the rest identifies the single

stations in the network. The proportions of network part and station part is
floating and depends on the network size.

The TCP (Transmission Control Protocol) puts directly upon the IP and
covers therefore the transport layer (layer 4) of the ISO/OSI layer model.
TCP is a connection orientated end-to-end protocol and serves the logical
connection between two partners.

TCP ensures the sequential correct and reliable data transfer.

Every datagram is preceded by a header of at least 20 octets that contains,
among others, the serial number for the according sequence. This causes
that within a network, the single datagrams may reach their destination on
different ways.

APl means Application Programming Interface. API covers the conditions
of the Application Layer (Layer 7).

Here, the header and user data of the according protocols are stored.

The Ethernet coupler IM 253NET from VIPA uses the following protocols,
described further below:

e ModbusTCP
» Siemens S5 Header
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API structure

ModbusTCP

Siemens S5
Header

Layer 2 Layer 3 Layer 4 Layer 7
[vacoLL] P TCP API
14 Byte 20 Byte 20 Byte Length depends on protocol
ModbusTCP | Port502 [ModbusTCP-Header| Modbus | User data -]
6 Byte max.254 Byte
Siemens S5 ‘ Port 7779/7780 Siemens S5 Header ‘ User data :l
16 Byte max.64kByte

ModbusTCP is a Modbus-RTU protocol, put upon TCP/IP.

The Modbus protocol is a communication protocol supporting a hierarchic
structure with one master and several slaves. ModbusTCP extends
Modbus to a client server communication where several client may access
a server.

For the addressing happens by means of the IP addresses, the address
integrated in the Modbus telegram irrelevant. Furthermore, the check sum
is not required because the sequence insurance happens via TCP/IP.

After the request of a client, this awaits the answer of the server for a
configurable time.

ModbusTCP exclusively uses the RTU format.

Every Byte is transferred as one sign. This enables a higher data pass-
through than the Modbus-ASCIlI format. The RTU time supervision is
omitted for the header contains the size of the telegram length to be
received.

Data that are transferred via ModbusTCP may contain bit and word
information. At bit chains, the highest bit is send first, i.e. in a word it is at
the most left position. At words, the highest Byte is send first.

The access to a Modbus slave happens via function codes that are
described in detail in this chapter further below.

The Siemens S5 Header protocol serves the data transfer between PLC
systems. Deploying the organization format (short ORG) integrated in the
Siemens S5 Header protocol, a short description of a data source res. data
destination in PLC environment is possible.

The possible ORG formats are corresponding to Siemens.

8-6
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Planning a network

General

Standards and
norms

ANSI

CCITT

ECMA

EIA

IEC

ISO

IEEE

The main characteristic of a bus structure is the existence of a single
physical transfer line. As physical transfer mediums are used:

» one or more electrical cables (drilled cable)
e coaxial cable (Triaxial cable)
« fiber optic transmitter.

To enable the communication between the single stations, rules and
instructions have to be arranged and kept.

The appointments cover the form of the data protocol, the access
procedure to the bus and more basics for communication. The Ethernet
coupler IM 253NET from VIPA has been developed upon the ISO
standards and norms.

The following standards and norms about network technologies have been
fixed by international and national committees:

American National Standards Institute

The ANSI X3T9.5 standard currently defines the provisions for high speed
LAN’s (100 MB/s) based on fiber optic technology.

(FDDI) Fiber Distributed Data Interface.

Committee Consultative Internationale de Telephone et Telegraph.
Amongst others, this advisory committee has produced the provisions for
the connection of industrial networks (MAP) to office networks (TOP) on
Wide Area networks (WAN).

European Computer Manufacturers Association.
Has produced various MAP and TOP standards.

Electrical Industries Association (USA)
This committee has issued standard definitions like RS-232 (V.24) and
RS-511.

International Electrotechnical Commission.

Defines certain special standards, e.g. for the Field bus.

International Organization for Standardization.

This association of national standards organizations developed the OSI-
model (ISO/TC97/SC16). It provides the framework for the standardization
of data communications. ISO standards are included in different national
standards like for example UL and DIN.

Institute of Electrical and Electronic Engineers (USA).

The project-group 802 determines LAN-standards for transfer rates of 1 to
20 MB/s. IEEE standards often form the basis for ISO-standards, e.g.
IEEE 802.3 = 1SO 8802.3.
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Overview
components

Restrictions

Analyzing the
requirements

Drawing a
network diagram

A twisted pair network can only be constructed with a star topology.

Hub/ Hub/
Switch Switch

—

[

1
]

—
||

=)

alm)

Mini-Switch CM 240 Twisted Pair Cable

A Twisted Pair cable is a cable with four cores
drilled in pairs.

|

CM 240

The single cores have a diameter of 0.4 to 0.6mm.

PN

i

0>® 0>® _0>® _0>0

eeee]
A
.

DC5-24V
oﬁ
i =

This is a summary of the restrictions and rules referring to Twisted Pair:
*  Maximum number of coupler elements per segment 2
* Maximum length of a segment 100m

» What is the size of the area that must be served by the network?

* How many network segments provide the best solution for the physical
(space, interference related) conditions encountered on site?

« How many network stations (SPS, IPC, PC, transceiver, bridges if
required) must be connected to the cable?

» What is the distance between the different stations on the network?

» What is the expected “growth rate” and the expected number of
connections that must be catered for by the system?

* What is the expected data amount (Band width, accesses/sec.)?

» Draw a diagram of the network. Identify every hardware item (i.e. station
cable, Hub, switch). Observe the applicable rules and restrictions.

* Measure the distance between all components to ensure that the
maximum length is not exceeded.

8-8
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IM 253NET - Ethernet coupler - Structure

Properties » Ethernet coupler with ModbusTCP and Siemens S5 Header protocol
 max. 32 modules connectable with max. 256Byte input and 256Byte
output data
* /O access with both protocols via PC software like e.g. the OPC server
from VIPA
* Online project engineering under WIinNCS from VIPA with automatic
coupler search and parameterization of modules in plain text. Here you
may also fix IP address, subnet mask and coupler name and execute a
firmware update.
» Extensive Alarm handling
» Integrated web server for test and diagnosis
* RJ45 jack 100BaseTX, 10BaseT
» Automatic polarity and speed recognition (auto negotiation)
» Automatic recognition of parallel or crossed cable (auto crossover)
» Network LEDs for link/activity, speed and collision
» Status-LEDs for Ready and Error
Delivery default IP address: 10.0.0.1

Password for alteration access via WinNCS: 00000000

Attention!

For every Ethernet coupler is delivered with the IP address 10.0.0.1, you
must not connect more than one new Ethernet coupler at one time.

First commissioning: Connect the new coupler with the network, assign a
TCP/IP address. Now you may connect the next new coupler...

Front view
IM 253NET

IM 253 NET [11 LED Status monitor
[2] RJ45 jack for Twisted Pair
[3] DC 24V voltage supply

PW
RD NET
TR
|-
A
Cbcaav X
HI ][] 173
x2” | [ )2

34
VIPA 253-1NEOO
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Components

LEDs

RJ45 Ethernet

connection

PN R WN =

Power supply

The Ethernet coupler has different LEDs for diagnosis and monitoring the
operational state. The usage and meaning of the colors are described in
the following table.

Label | Color |Description

PW | Green | Power: DC 24V voltage supply is present

RD | Green |Ready: The Ethernet coupler has booted. I/O periphery,
connected to the backplane bus can be accessed.

ER Red |Error: Shows an error like e.g. module failure or
parameterization error (Details: see coupler web site)

S Green |Speed: on: 100MBit, off: 10Mbit

A | Green |Activity: on: physically connected

off: no physical connection
blinking: shows bus activity

C | Green |Collision: on: full duplex operation active
off: half duplex operation active

blinking: collision detected

The RJ45 jack is the Twisted-Pair connection to Ethernet. The jack has the
following pin assignment:

8pin RJ45 jack:

Pin Signal

1 Transmit +
2 Transmit -
3 Receive +
4 -

5 -

6 Receive -
7 -

8 -

The Ethernet coupler comes with an integrated power supply. The power
supply has to be supplied with DC 24V (20.4 ... 28.8V) via the front. By
means of the supply voltage, the bus coupler electronic is supplied as well
as the connected modules via backplane bus. Please regard that the
integrated power supply may supply the backplane bus with max. 3.5A.
The power supply is protected against inverse polarity and overcurrent,
Ethernet and backplane bus are galvanically isolated.

8-10
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Access to the Ethernet coupler

Overview The following illustration shows the Ethernet coupler IM 253NET access
possibilities.

PC

WinNCS

PLC - CPs
S§7-400 from Siemens
Internet Browser E ¢ O
":_'_Z.:’-i.‘—-:\-ﬁﬁ:-’#_ - — o]
s 2 H °
N IM 253NET ; I
= =
* = 0 E
Configuration Server with CP 443 from VIPA
Port: 5048 VIPA Rack-135U
= = -~ HH H
TP Web Server ) :
— uira
. o]
Port: 80 N
Siemens S5
Header Server
with CP 143 from VIPA
Port: 7779
Port: 7780
System 300V
C-/Socket-Programming @ |“ﬂ H H H H H H]
= & | °
e =t UL
; ! _

with CPU 31xNET from VIPA

e : System 200V

v GRInns
Modbus-Utility o O
e L e i 7 | with CPU 21xNET from VIPA

=
T |
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Access from
PC

WInNCS for project engineering
The access happens via Port 5048 on the configuration server.

The configuration server calculates the number of plugged modules, their
address and parameter ranges and puts the information under its IP
address at the disposal of WinNCS.

WinNCS searches all couplers of the network via broadcast (slaves). The
network to search is here until the gateway.

The collected data is used by WinNCS to model a symbolic network and is
monitored in the network window.

Now you may assign real module types to the symbolic network and
parameterize them.

Now you can assign an IP address to the Ethernet coupler online and
update the firmware.

In WinNCS you also define the http web server properties of the Ethernet
coupler.

All changing accesses are password protected. The password is requested
once per session and slave.

In delivery state the password is 00000000

Note!

Before you may access the Ethernet slave via internet browser, you have
to assign an IP address according to your network. This may happen online
via WinNCS.

Internet Browser for diagnosis and test

The access is via Port 80 at the HTTP web server.

The http server transfers a dynamically built web site that shows the recent
configuration of the Ethernet coupler.

Besides of the firmware version and RDY/ERR-LED state, the I/O states
and the parameters of the modules are shown.

The website also gives you the opportunity to send your alterations online,
like accessing module outputs, change the parameters and initialize a re-
boot of the Ethernet coupler.

OPC server for data transfer between coupler and PC

The access happens via the ports 7779 and 7780 on the Siemens S5
Header Server. Via these ports, fetch and write accesses via the VIPA
OPC server are enabled.

The VIPA OPC server is a comfortable tool for visualization and data
transfer.

8-12
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Access from
SPSres. CP

C-/Socket programming for data transfer between coupler and PC

At ModbusTCP, the access is via port 502 at the ModbusTCP server and at
Siemens S5 header via the ports 7779 and 7780 on the Siemens S5
Header Server.

This possibility of data transfer is for C program developers who want to
create an open interface by means of socket programming.

Via simple C programs it is possible to transfer data between PC and
Ethernet coupler. Depending on the program, the data is transferred via
ModbusTCP or via Siemens S5 Header.

More detailed information about programming with sample sources is to
find further below in this chapter.

Modbus utility
The access is via port 502 at the ModbusTCP Server. Modbus utility means
all tools and programs that have a ModbusTCP interface.

For example, you may find the demo tool "ModbusScan32" from WinTech
for download under www.win-tech.com.

Data transfer between coupler and CP via Siemens S5 Header

The access happens via the ports 7779 and 7780 on the Siemens S5
Header Server. Via this ports, the VIPA CP, OPC server or other devices
have fetch and write access.

For the communication, you need a PLC program in the CPU that serves

the in-/output areas of the CP. Herefore, you have to configure fetch/write
connections at the CP.
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Principle of the automatic address allocation

Automatic
addressing

Rules

Sample for
the automatic
address allocation

To individually call the connected peripheral modules, certain addresses in
the Ethernet coupler have to be assigned to them. For input and output
area, the Ethernet coupler has an address range of each 256Byte.

The address allocation (also called Mapping) happens automatically and
may not be influenced. The mapping may be seen via the website of the
coupler.

After the 256Byte wide I/O image there follows the "alarm information
image" with a size of 520Byte.

At boot-up, the Ethernet coupler assigns automatically addresses for its in-
/output periphery following this rules:

* All modules are mapped from left (Ethernet coupler) to right in
ascending sequence starting with address 0.

e It is separated between in- and output area (if a module has in- and
output data, these are stored at different addresses).

» There is no separation between digital and analog data. The Ethernet
coupler creates cohere areas for in- and output data.

Note!

A description of the in- and output areas that are occupied by a module is
to find in the concerning module description.

Please regard that modules that are occupying more than 1Byte like e.g.
analog modules, are stored starting with an even address. Otherwise
ModbusTCP has problems with word accesses.

The following picture illustrates the automatic address allocation:

Slot: 0

N
w
EN
(3]

I

N >
[= = = N N I3
1] o o J (6] 8 O
28 ¢/8 9% S
Q 3 & Q o @ o
s i o | 2 o} o o
= < << o o [a] o
Input Area ‘ Output Area
oo o ol o]
Byte 7 4—‘ \—b Byte 7
Byte 8 < — P Byte 8
Byte 9 < ‘ —> Byte 9
» Byte 10
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Project engineering under WinNCS

Preconditions The project engineering happens via WIinNCS starting with V3.09. For
project engineering , the following preconditions should be met:

Recent VIPA_ETH200V.GSD is stored in WinNCS/GSD/Englisch.

For project engineering of the System 200V modules in WinNCS you
receive the features of the VIPA components with a GSD-file.

The GSD-file for the IM 253NET Ethernet coupler from VIPA is:
VIPA_ETH200V.GSD

Copy this GSD-file into WinNCS/GSD/Englisch.
The latest version is to find under ftp.vipa.de/support.

For online project engineering, the IM 253NET should be assembled
with the according modules, connected to the Ethernet and supplied
with voltage.

Attention!

For every Ethernet slave is delivered with the IP address 10.0.0.1, you
must not install more than one new Ethernet slave at a time!

Approach .
online project
engineering

Start WinNCS and create a new "Ethernet" project via File >

Create/Open project.

— A parameter windows for online search of "Slaves" and "Stations"
opens. [Slaves] lists all Ethernet coupler and [Stations] all CPs.

Click at [Slaves]
- All Ethernet coupler are searched and listed with IP address and
where applicable with label.

Via double-click at a listed slave, this is overtaken into the network

window and listed with the concerning 1/O periphery.

- If there is no parameterization yet, the modules are listed as symbol
(without label).

Now you assign the according module type to the listed module symbol
in the parameter window and adjust the parameters when needed. The
address range that is occupied by the module in the TCP data stream is
automatically preset by the Ethernet coupler.

As soon as you click at [apply], you have to type the password. The
password request happens once per session and coupler. In delivery
state, the password is 00000000. With correct password, the data is
transferred online to the Ethernet coupler. Repeat this for all listed
modules.

Save your project.

HBO7E - IM - Rev. 12/33
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Diagnosis and test via Internet Browser

Addressing

Structure of

Type the configured IP address of your Ethernet coupler into your Internet
Browser. Now you have access to a dynamically built-up website of the
HTTP server.

Please regard that the website always contains the information of the last
update.

For an update, click at home in the lower left corner of the website.

The website is dynamically built-up and depends on the number of the
modules connected to the Ethernet coupler. The access rights to this

Website : e ;
website are in WinNCS freely configurable.
The following elements are to find on the website:
» Diagnosis Ethernet coupler
» Parameterization and diagnosis data in-/output periphery
» Information about connected clients
» Elements for active access to the Ethernet coupler
Diagnosis Diagnosis
Ethernet coupler In-/Output periphery
VIPA 253-1NEQO Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 _ _
Configuration
Station A 221-1BH10 222-1BH10 221-1BH10 223-2BL10 231-1BD52
1/0-Area
HWVer: 10 IB[0]= IB[2]= IB[4]= IB[6]=
PLDVer: 10 0000 00 00 00 00 00 00 00 00
00 00 00 00
FWM_ajor: 1 QBI[0]= QB[2]=
FWMinor: 3 00 00 00 00 Parameterisation
Prm(len10)=
RDY 00 00 2d 2d
ERR 2828 00 00
00 00 Diagnosis
Diag=
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
Information about connected clients
Number of Modbus/TCP clients:<2>: [172.16.131.31] [172.16.131.55]
Number of S5 from siemens clients: <1>:[172.16.131.10]
Elements for the active access to the Ethernet coupler
 Timeout 3o |[msed]| | Siotd[0_|[dec
QB[Address] =
home
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Diagnosis
Ethernet coupler

VIPA 253-1NE0O

Station A

HWVer: 10
PLDVer: 10

FWMajor: 1
FWMinor: 3

RDY
ERR

Status monitor

VIPA 253-1NEOO

Station A

HWVer: 10
PLDVer: 10

FWMajor: 1
FWMinor: 3

Module area
Slot0...31

Slot 4

231-1BD52

1Bl6]=
0027 af 00
0000 2d 04

Prm(len10)=
00002d 2d
28280000
0000

Diag=

0d 1500 00
7408 04 04
00000100
0000 0000
DiagAlarm

here:
DiagAlarm occured

This area shows all information about the Ethernet coupler like symbolic
name, version and status monitors of the LEDs.

Symbolic name: Via WIinNCS you may assign a symbolic nhame to the
Ethernet coupler besides the IP address.

HWVer: This is the hardware version (electronics). The HW release (only
number before comma) is also at the front side of the module.

PLDVer: The PLD (Programmable Logic Device) is a programmable logic
block for control of the communication between backplane bus and
processor.

FWMajor, FWMinor: The firmware version is divided into FWMajor (main
version) and FWMinor (lower version). A lower version contains small
alterations. When basic alterations are made, the main version number is
increased.

RDY, ERR: Status monitor of the LEDs RD and ER
rdy (small letter): LED is blinking / RDY (capital letter): LED is on

As long as the Ethernet coupler communicates error free, the status
monitor remains like shown above. In case of an error, e.g. the following
message is displayed below ERR:

QvZ=0 Ready=1, Run=0, Bus_Err=1, Init_Err=0, PrmErr=0, Al arm=0
ol d_nunber _nodul es=4, new_nunber _nodul es=3

This message shows that one module is defect.

This area shows all information about the in-/output periphery like module
name, in-/output assignment, if existing parameter bytes and diagnosis
data.

Module name: The order number of the module serves as module name.
This allows an unambiguous identification of the module.

In-/output assignment: Here you find four informations:

» Type: input area (IB), output area (QB)

» The start address of the area is in brackets

* You see the number of bytes occupied by the module

» The content of the bytes corresponds to that of the Ethernet coupler at
the last website update

Example: Slot 4

| B[ 6] =
00 00 00 00
00 00 00 00

The Pr m() = Parameter bytes contain the following information:
» The length of the parameter block is in brackets with a preceding | en.

 The content of the bytes are the parameter bytes of the according
module.

DI AG = showes 16Byte diagnosis data for the alarm handling.
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Information about
connected clients

Elements for the

active access...

| Password 3|~

\ Address#\‘:::j \

[aBlAddress] 9[0T |

This area gives you information about number and IP address of the clients
that are communicating with the Ethernet coupler at the time via
ModbusTCP res. Siemens S5 Header protocol. With every protocol, a max.
of 8 clients may communicate simultaneously with the Ethernet slave.

The number is in <> followed by the IP addresses in [].

Example:

Number of ModbusTCP clients: <2>: [172.16.131.20] [172.16.140.63]

(At this time, 2 clients are communicating via ModbusTCP with the IP
addresses 172.16.131.20 and 172.16.140.63.)

Whereas the elements above are displaying information, the active access
elements here allow to access the Ethernet coupler and its modules online.
Every control element is password protected. Use the password configured
for your coupler (default = "00000000").

The following 5 control elements are available:

» Control outputs

» Parameterize module

» Reset the Ethernet coupler
» Configure Timeout

* Confirm alarm

Control outputs

This control element allows you to set values into a wanted address area
and transfer them via [set output value] to the Ethernet coupler.

Please regard that the address has to be a decimal number and the value
a Hex number. You may transfer a max. of 4Byte to the address given in
Addr ess.
Please regard that the Bytes always have to be transferred with a leading
zero. Space signs are serving as Byte separator.
Example: Address=0
B[ Address] = 12 - @B[0]= 12 00
B[ Address]=1 2 - QB[ 0]= 01 02
B[ Addr ess] = 1234 - @B[0]= 12 34
B[ Address] = 123 - B[0]= 01 23
Parameterize module
::::‘ ::: This control element allows you to provide the module online with
parameters by typing the parameter bytes into Prmand setting a plug-in
location via Sl ot .
With [set parameters], the according parameters are transferred to the
according module.
Please regard that the slot number has to be a decimal number and the
parameter a Hex number.
Bytes are always transferred with a leading zero. A blank must be inserted
as separator.
Note!
Always transfer the complete number of parameter bytes to a module,
otherwise errors at the module may occur.
The number of parameters and their assignment is to find in the description
of the concerning module.
8-18 HBO7E - IM - Rev. 12/33
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‘ Password =1 ‘ "

,“
—

| Resetvalue 5|11 | [ dec|

Reset password

Password

! 0

set timeout

Password =

-
[

\ Slot =

confirm alarm

Reset of the Ethernet coupler

Via [reboot node] a reset of the Ethernet coupler is initialized. After a re-
boot, you have to update the website via home.

By presetting a reset value, you may additionally to the re-boot of the
Ethernet coupler delete the configuration or module parameters.

Permissible reset value values are 1, 2 or 3. Other values are ignored!

Reset value=1 Re-boot of the coupler (default setting)

Reset value= 2 Delete all module configurations (module names)
and re-boot the coupler

Reset value= 3 Delete all module parameters and re-boot the coupler
Reset value=4 Reset password (Default-Value "00000000")

Resetting the password to its default value "00000000" is possible in a
special operation mode.

» Power off the Ethernet coupler and pull it off from back plane bus.
» Power up the Ethernet coupler again

* Open the Web site of the Ethernet coupler by means of you Web
browser and the IP address.

 Type in the default Password "00000000" at the parameter "reboot
node"

» Set "Resetvalue =" 4 and click "reboot node". — Now the coupler resets
its password to default value "00000000" and boots up again.

Configure Timeout
The coupler offers a connection timeout.

If the value O is transferred, this function is deactivated. (In the picture of
the Ethernet coupler "Timout: off" is shown).

Note!

Choose "Timout: off" if you want to control outputs via internet browser
otherwise all outputs are set to the secure state 0 after timeout.

With timeout values > Omsec, an I/O connection must read/write faster
than the time value. If not, the connections are terminated and the outputs
are set to the secure state 0.

The RD LED blinks and the website shows "rdy" in small letters.

Confirm alarm

Using "confirm alarm", it is possible to clear a slots alarm status bit. By
setting a slot you need to set your couplers password and the slot (0 ... 31)
where the alarm status bit shall be confirmed. Then clicking the button
[confirm alarm] will clear the status bit and the "DiagAlarm" or "ProcAlarm"
message will disappear.
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ModbusTCP
General ModbusTCP is a Modbus protocol put upon TCP/IP, where the IP address
serves the addressing. The ModbusTCP allows a client-server-
communication, several clients may be provided from one server.
Telegram The request telegrams sent by a master and the respond telegrams of the
structure incl. slave have the same structure:
TCP/IP
ModbusTCP | Slave address Function code |Data
6Byte- 1Byte data 1Byte data max 254Byte
Header with
number of
following Bytes
ModbusTCP- For send and receive telegrams, ModbusTCP uses a header of 6Byte with

Header (6Byte)

the following structure:

ModbusTCP header

Byte |Name Description

0 Transaction identifier (High-Byte) Is sent back by the server (user-defined)

1 Transaction identifier (Low-Byte) Is sent back by the server (user-defined)

2 Protocol identifier (High-Byte) Always 0

3 Protocol identifier (Low-Byte) Always 0

4 Length field (High-Byte) Always 0 because messages < 256Byte

5 Length field (Low-Byte) Number of following bytes
Normally, Byte O ... 4 have the value 0. You may also increase Byte 0 and
1 in the slave and thus establish an additional control.
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Modbus function codes

Naming Modbus has some naming conventions:
convention

Bit = IN: "Input Status”
Coil OUT: "Coil Status"

Word = | IN: "Input Register"
Register | OUT: "Holding Register"

* Modbus differentiates between bit and word access;
Bits = "Coils" and Words = "Register".

e Bit inputs are referred to as "Input-Status" and Bit outputs as "Coil-
Status".

* Word inputs are referred to as "Input-Register" and Word outputs as
"Holding-Register".

Range definitions Normally the access under Modbus happens by means of the ranges 0x,
1x, 3x and 4x.

Ox and 1x gives you access to digital Bit areas and 3x and 4x to analog
word areas.

For the Ethernet coupler from VIPA is not differentiating digital and analog
data, the following assignment is valid:

Ox: Bit area for master output
Access via function code 01h, 05h, OFh

1x: Bit area for master input
Access via function code 02h

3x:  Word area for master input
Access via function code 04h, 17h

4x: Word area for master output
Access via function code 03h, 06h, 10h, 17h

——— 1x0001

1x0002 1x0022
1x0003
LI BN EEEEEEEEEE EEEEEEEEEEEEEEEE
3x0001 ‘ 3x0002 ‘ 3x0003
0x0001
0x0002 0x0022
0x0003
OUTIT M T ITTIITI I ITT I T ITIITTITITTIT]
4x0001 ‘ 4x0002 4x0003

A description of the function codes follows below.
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Overview

Respond of the
coupler

Read n Bits
01h, 02h

Command telegram

With the following Modbus function codes a Modbus master can access a
Modbus slave. The description always takes place from the point of view of
the master:

Code |Command Description
01h Read n Bits Read n Bits of master output area 0x
02h Read n Bits Read n Bits of master input area 1x

03h Read n Words Read n Words of master output area 4x
04h Read n Words Read n Words master input area 3x
05h Write one Bit Write 1 Bit to master output area 0x
06h Write one Word | Write 1 Word to master output area 4x
OFh Write n Bits Write n Bits to master area Ox

10h Write n Words Write n Words to master area 4x

17h Write n Words Write n words into master output area 4x
and and the respond contains m read words of
Read m Words | the master input area 3x

The Ethernet coupler from VIPA does not differentiate between digital and
analog data!

Note!
The Byte sequence in a Word always is:
1 Word
High Low
Byte Byte

If the slave announces an error, the function code is send back with a "OR"
and 80h. Without an error, the function code is sent back.

Coupler answer:  Function code OR 80h - Error
Function code - OK

This function enables the reading from a slave bit by bit.

Respond telegram

ModbusTCP- | Slave address | Function code |Address Number of
Header 1% Bit Bits
x|x]o]o]o]e

6Byte 1Byte 1Byte 1Word 1Word

ModbusTCP- | Slave address | Function code | Number of Data Data
Header read Bytes 1% Byte 2" Byte
x[xJoJofo],

1Byte 1Byte 1Byte 1Byte 1Byte

6Byte \
max. 255Byte

max. 252Byte

8-22
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Read n Words

This function enables the reading from a coupler word by word.

03h, 04h
Command telegram
ModbusTCP- | Slave address | Function code |Address Number of
Header Word Words
x|x]o]o]o]6
6Byte 1Byte 1Byte 1Word 1Word
Respond telegram
ModbusTCP- | Slave address | Function code |Number of |Data Data
Header read Bytes | 1% Word 2" Word
x| xfoJofof,
6Byte 1Byte 1Byte 1Byte 1Word 1Word
max. 126Words
max. 255Byte
Write a Bit This function allows to alter a Bit in your coupler. A status change happens
05h via "Status Bit" with the following values:
"Status Bit" = 0000h - Bit =0, " Status Bit" = FFOOh - Bit =1
Command telegram
ModbusTCP- | Slave address | Function code |Address Status
Header Bit Bit
x|x]o]o]o]6
6Byte 1Byte 1Byte 1Word 1Word
Respond telegram
ModbusTCP- | Slave address | Function code |Address Status
Header Bit Bit
x|x]o]o]o]6
6Byte 1Byte 1Byte 1Word 1Word

HBO7E - IM - Rev. 12/33
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Write aword
06h

This function sends a word to the coupler. This allows to overwrite a

register in the coupler.

Command telegram

ModbusTCP- | Slave address | Function code |Address Value
Header Word Word
x|x]o]o]o]6
6Byte 1Byte 1Byte 1Word 1Word

Respond telegram
ModbusTCP- | Slave address | Function code |Address Value
Header Word Word
x|x]o]o]o]6

6Byte 1Byte 1Byte 1Word 1Word

Write n Bits This function writes n Bits to the slave. Please regard that the number of
OFh Bits has additionally given in Byte.

Command telegram
ModbusTCP- | Slave Function Address Number of | Number of |Data Data
Header address |code 1°! Bit Bits Bytes 1*'Byte |2" Byte
AEEEER

\ 1Byte 1Byte 1Word 1Word 1Byte 1Byte 1Byte 1Byte
max. 255Byte max. 248Byte

Respond telegram
ModbusTCP- | Slave Function Address Number of
Header address |code 1% Bit Bits
x|x]|c]c]c]e

1Byte 1Byte 1Word 1Word
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Write n Words 10h  Via this function you may write n Words to the slave.

Command telegram

ModbusTCP- | Slave Function Address Number of | Number of |Data Data
Header address |code 1%Word | Words Bytes 1'word | 2™ word
x]x[c]c]c],
1Byte 1Byte 1Word 1Word 1Byte 1Word 1Word 1Word
max. 124Words

max. 255Byte

Respond telegram

ModbusTCP- | Slave Function Address Number of
Header address |code 1% Word Words
x|x]c]c]c]e

1Byte 1Byte 1Word 1Word

Write n Words and  This function allows to write n words and read m words with a request.
Read m Words

17h Command telegram
ModbusTCP- | Slave Functions | Read Read Write Write Write | Write Write
Header address |code address | number | address | No. of No. of |Data Data
of words |Bytes | 1% word | 2™word
words
x|x]0]0]0
\ 1Byte 1Byte 1Word 1Word 1Word 1Word 1Byte 1Word | 1Word
max. 122Words

max. 255Byte

Respond telegram

ModbusTCP- | Slave Functions | Read Read Data Read Data
Header address | code number | 1% word 2" word
of
Bytes
x[x]o]ofo],
6Byte 1Byte 1Byte 1Byte 1Word 1Word
max. 126Words

max. 255Byte
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Siemens S5 Header Protocol

General

ORG formats

The Siemens S5 Header protocol serves the data exchange between PLC
systems. Deploying the organization format (short ORG) that is included in
the Siemens S5 Header protocol, a short description of a data source res.
destination in PLC environment is possible.

The used ORG formats are corresponding to the Siemens specifications
and are listed in the following table.

The ORG block is optional at READ and WRITE.
The ERW specification is irrelevant for the Ethernet coupler.

The start address and the number are addressing the memory area and
are stored in HIGH-/LOW format (Motorola — Address format)

Description Type Area
ORG specification |[BYTE 1..X
ERW specification |BYTE irrelevant
Start address HILOWORD |0..y
Number HILOWORD |1..z

The following table lists the useable ORG formats. The "length" may not be
specified as -1 (FFFFh).

ORG specification 02h-05h

Permitted range:

Number
Meaning

Permitted range:

MBO: Length In area
MB1: 00

MB2: Length Out area
MB3: 00

resp. written.

0...255

written.

0...255

CPU area MB EB AB PB

ORG specification | 02h 03h 04h 05h

Description Only permitted: Source/destination Source/destination data Source/destination data
Read MBO with length 4. | data out/in out/in out/in peripheral module

Process image inputs | Process image outputs At source data input

The total length of the in- | (PAE). (PAA). modules, at destination
and output areas is data output modules.
calculated and stored in

DBNR MBO ... MB3 in this irrelevant irrelevant irrelevant

Start address format: EB-No. from where on | AB-No. from where on the | PB-No. from where on

Meaning the data is fetched data is fetched resp. the data is fetched resp.

written.

0... 65535

Length of the
source/destination
data block in Bytes.

1...256

Length of the
source/destination data
block in Bytes.

1...256

Length of the
source/destination data
block in Bytes.

1...256
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Structure At READ and WRITE acknowledgement telegrams are created by the

PLC header Ethernet coupler and request telegrams are expected with the format
shown below. The headers have normally a length of 16Byte and have the
following structure:

Client (PLC, PC) Server (Ethernet slave)
at WRITE Request telegram Acknowledgement telegram
System spec. ="8" System spec. ="g"
—gn g
Length Header =16d Length Header =16d
Spec. OP-Code =01 Spec. OP-Code =01
Length OP-Code =03 Length OP-Code =03
OP-Code =03 OP-Code =04
ORG-Block =03 Ackn. block =0Fh
Length ORG-Block =08 Length ackn. Block =03
ORG specification Error No. =Nr.
DBNR Empty block =FFh
Start address H Length empty block =07
L
Length H free
L
Empty block =FFh
Length =02
Data up to 64K but only if
error no. =0
at READ Request telegram Acknowledgement telegram
System spec. ="g" System spec. =St
=u5|| ="5"
Length Header =16d Length Header =16d
Spec. OP-Code =01 Spec. OP-Code =01
Length OP-Code =03 Length OP-Code =03
OP-Code =05 OP-Code =06
ORG-Block =03 Ackn. block =0Fh
Length ORG-Block =08 Length ackn. Block =03
ORG specification Error No. =Nr.
DBNR Empty block =FFh
Start address H Length empty block =07
L
Length H free
L
Empty block =FFh
Length =02 _
Data up to 64K but only if
error no. =0
Possible error The following error numbers may be included in the acknowledgement
numbers telegram:
0: no error

3: Address outside the defines area

6: No valid ORG format (Specification data source/destination is wrong).
Permitted: EB, AB, PB and MB
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Principle of Alarm handling

Overview

alarm information
image

Output Diagnosis

Slot 4

231-1BD52

IB[6]=
00 27 af 00
00 00 2d 04

Prm(len10)=
0000 2d 2d
2828 00 00
00 00

Diag=

0d 15 00 00
74 08 04 04
00 00 01 00
00 00 00 00

DiagAlarm

Many of the System 200V modules are able to set an alarm (all non digital
modules, e.g. analog modules, function modules, fieldbus masters).

As soon as one or more modules report an alarm, the alarm data of the
appropriate slot location is received and acknowledged by the ethernet
coupler.

After that the slot location assigned bit of the internal alarm information
image is set and the diagnostic data with the length of 16Byte is stored.

In system 200V we distinguish between two types of alarms: the process
alarm and the diagnosis alarm. A module will set only one of the alarm
types at a time.

For differentiation, the alarm information image contains one 32bit wide
field (bit O = slot 0 up to bit 31 = slot 31) called process alarm status and
one 32bit wide field called diagnosis alarm status. After that, there follows
for each slot 0 ... 31 a 16byte wide field called alarmdata.

For acknowledgement you can also access diagnostic and process alarm
status writing. The 16byte alarmdata is read only.

The alarm information image with a size of 520Byte is placed behind the
256Byte I/0O data and has the following structure:

32Bit process alarm status (little endian formatted):
Bit 0 = slot O ... Bit 31 = slot 31

32Bit diagnosis alarm status (little endian formatted):
Bit 0 = slot O ... Bit 31 = slot 31

16Byte alarmdata of slot 0

16Byte alarmdata of slot 1

... etc.

16Byte alarmdata of slot 31

Web-Server

All alarm capable modules feature the entry "Diag=" with the latest 16byte
of alarmdata. With an alarm set, the message "DiagAlarm" for diagnosis
alarm resp. "ProcAlarm" for process alarm is displayed.
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ModbusTCP
Read starting at register 3x0129:

Register

Content

3x0129
3x0130
3x0131
3x0132
3x0133
3x0141
3x0149
3x0157
3x0165
3x0173
3x0181
3x0189
3x0197
3x0205
3x0213
3x0221
3x0229
3x0237
3x0245
3x0253
3x0261
3x0269
3x0277
3x0285
3x0293
3x0301
3x0309
3x0317
3x0325
3x0333
3x0341
3x0349
3x0357
3x0365
3x0373
3x0381

process alarm status: Byte 0, Byte 1
process alarm status: Byte 2, Byte 3
diagnosis alarm status: Byte 0, Byte 1
diagnosis alarm status: Byte 2, Byte 3

Slot 0:
Slot 1:
Slot 2:
Slot 3:
Slot 4:
Slot 5:
Slot 6:
Slot 7:
Slot 8:
Slot 9:
Slot 10:
Slot 11:
Slot 12:
Slot 13:
Slot 14:
Slot 15:
Slot 16:
Slot 17:
Slot 18:
Slot 19:
Slot 20:
Slot 21:
Slot 22:
Slot 23:
Slot 24:
Slot 25:
Slot 26:
Slot 27:
Slot 28:
Slot 29:
Slot 30:
Slot 31:

alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
alarmdata 16Byte
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Siemens S5 Header
Write starting at periphery byte 256:

Byte address |Content
256 process alarm status: Byte 0, Byte 1
258 process alarm status: Byte 2, Byte 3
260 diagnosis alarm status: Byte 0, Byte 1
262 diagnosis alarm status: Byte 2, Byte 3
264 Slot 0: alarmdata 16Byte
280 Slot 1: alarmdata 16Byte
296 Slot 2: alarmdata 16Byte
312 Slot 3: alarmdata 16Byte
328 Slot 4: alarmdata 16Byte
344 Slot 5: alarmdata 16Byte
360 Slot 6: alarmdata 16Byte
376 Slot 7: alarmdata 16Byte
392 Slot 8: alarmdata 16Byte
408 Slot 9: alarmdata 16Byte
424 Slot 10: alarmdata 16Byte
440 Slot 11: alarmdata 16Byte
456 Slot 12: alarmdata 16Byte
472 Slot 13: alarmdata 16Byte
488 Slot 14: alarmdata 16Byte
504 Slot 15: alarmdata 16Byte
520 Slot 16: alarmdata 16Byte
536 Slot 17: alarmdata 16Byte
552 Slot 18: alarmdata 16Byte
568 Slot 19: alarmdata 16Byte
584 Slot 20: alarmdata 16Byte
600 Slot 21: alarmdata 16Byte
616 Slot 22: alarmdata 16Byte
632 Slot 23: alarmdata 16Byte
648 Slot 24: alarmdata 16Byte
664 Slot 25: alarmdata 16Byte
680 Slot 26: alarmdata 16Byte
696 Slot 27: alarmdata 16Byte
712 Slot 28: alarmdata 16Byte
728 Slot 29: alarmdata 16Byte
744 Slot 30: alarmdata 16Byte
760 Slot 31: alarmdata 16Byte
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Confirm alarm

Password

R 0

conf irm alarm

Typical application

Web-Server

With WIinNCS (Version > V320) it will be possible to activate the web
control "confirm alarm". Using that, it is possible to clear a slots alarm
status bit. You need to set your couplers password and the slot (0 ... 31)
where the alarm status bit shall be confirmed. Then clicking the button
[confirm alarm] will clear the status bit and the "DiagAlarm" resp.
"ProcAlarm" message should be deleted.

ModbusTCP
Write starting at register 4x0129:

Register | Content

4x0129 process alarm status: Byte 0, Byte 1
4x0130 process alarm status: Byte 2, Byte 3
4x0131 diagnosis alarm status: Byte 0, Byte 1
4x0132 diagnosis alarm status: Byte 2, Byte 3

Siemens S5 Header
Write starting at periphery byte 256:

Byte address | Content
256 process alarm status: Byte 0, Byte 1
258 process alarm status: Byte 2, Byte 3
260 diagnosis alarm status: Byte 0, Byte 1
262 diagnosis alarm status: Byte 2, Byte 3

A typical application watches the alarm status fields and checks their value.
For "0" there is nothing to do, because no alarm has occurred. If process
alarm status or diagnosis alarm status are <> "0", there have been found
one or more alarms and there are updated alarmdata fields to read. Those
should be evaluated (find out about modules/channels state, e.g. wire
break) and then the alarm status field should be set to zero. We call that
"to confirm alarms". Now continue with watching for alarms (polling).

More than one alarm from different slots:

If there was signalled an alarm from more than one slots at a time, the
appropriate alarm status bit will be set to "1" and each corresponding
alarmdata field will be updated. So there is no loss of information!

More than one alarm from one slot:

If there came more than one alarms from one slot, the slots alarm status bit
will be set and keep on "1" (logical OR). In the corresponding alarmdata
field the latest alarmdata may be read. The alarms history and how many
alarms occurred is unknown! But at least it is assured that always the
current alarm status and alarmdata is available.
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Programming sample

Steps of

Programming

PC
IP: 172.16.192.50

Socket
System

TCP Socket
‘ \

|
\ /

N

TCP Socket

<

|P:/172.16.192.§0

Port: 1200

N

TCP Socket

|P:(172.16.192.§0
1200

Port:
S

TCP Socket

Data

TCP Socket

ModbusTCP Server

Port: 502 J

For the deployment of the Ethernet couplers at a PC you should have a

thorough knowledge in C programming, especially in socket programming.

This section gives you a short overview about the programming.

Slave
IP: 172.16.192.11

TCP Socket

eeeee

TCP Socket
IP:(172.16.192.11
/

POKSOZ//

to 1.

to 2.

to 3.

to 4.

to 5.

to 6.

Start Microsoft Socket WBASt ar t up (wWWer si onRequest ed, &wsabDat a) ;

System

Reserve Socket m | sock = socket (AF_INET, SOCK_STREAM 0):

resources for TCP

SockAddr . sin_port = htons( 0 );
SockAddr . sin_addr.S_un.S_addr = inet_addr( "0.0.0.0" );
bi nd(m_| sock, (LPSOCKADDR) &SockAddr, sizeof (SockAddr));

Link-up the socket to the
local PC

By calling bi nd with the value 0 for port and IP address, the socket gets the PC-IP
address and the next free Port.
(here:  IP: 172.16.192.50, Port: 1200)

SockAddr . sin_port = htons (mwPort);
SockAddr . si n_addr. S un. S _addr = inet_addr(m szl pAddress);
connect (m_ | sock, (LPSOCKADDR) &SockAddr, sizeof (SockAddr));

Establish connection to
external device

For write res. read access you have to build up telegrams according to the protocol and
store them in sndBuf.

sndBufLen contains the number of Bytes to be sent.

Read access

Send sndBuf (Request) send(m | sock, (char *)sndBuf, sndBuflLen, 0);
Receive telegram in recv(mlsock, (char *)rcvBuf, sizeof(rcvBuf), 0);
rcvBuf (Response+data)

Write access

Send sndBuf send(m | sock, (char *)sndBuf, sndBuflLen, 0);
(Request+data)

Receive telegram in recv(mlsock, (char *)rcvBuf, sizeof(rcvBuf), 0);

rcvBuf (Response)

Close socket again cl osesocket (m | sock);

An easy programming sample can be downloaded under ftp.vipa.de/support
Demo Client: Cx000059.
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Technical data

IM 253NET
Electrical data VIPA 253-1NE0O
Voltage supply DC 24V (20.4 ... 28.8V) via front from ext. power supply

Current consumption

Output current backplane bus
Potential separation

Status monitor

120mA

3.5A

> AC 500V

Via LEDs at the front side

Interfaces RJ45 for Twisted-Pair-Ethernet
Ethernet Interface

Connection RJ45

Network topology Star topology

Medium Twisted Pair

Transfer rate 10/100MBit

Total length max. 100m per segment

Online access

Test/Diagnosis

Project engineering

http server integrated that graphically displays the
configuration via website and supports parameterization
and project engineering options for test purposes.
Via WinNCS with online coupler search and engineering

Combination with peripheral modules

max. number of clients
max. number of input byte

8 per ModbusTCP res. Siemens S5 protocol
256

max. number of output byte 256
Dimensions and Weight

Dimensions (WxHxD) in mm 25.4x76x78
Weight 70g

HBO7E - IM - Rev. 12/33
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Chapter 9 Bus expansion modules IM 260 - IM 261

Overview In this chapter follows the description of the bus expansion module that is
used to split a single System 200V row over up to 4 rows. Here the
maximum number of 32 modules may not be exceeded.

Below follows a description of:

Field of application
Proceeding with the wiring
LEDs

Technical data

Contents Topic Page
Chapter 9  Bus expansion modules IM 260 - IM 261 ...........c........... 9-1

Field of application ...........ccooiiiiiiiiiii e 9-2

WIKING ettt 9-3

Status INAICAION ... 9-4

Technical data......ccoo oo 9-5

Ordering data Type Order number Description
IM 260 VIPA 260-1AA00 | Basic interface IM 260
IM 261 VIPA 260-1AA00 [Row interface IM 261
Cable 0.5m VIPA 260-1XY05 | Interconnecting cable, 0.5m length
Cable 1m VIPA 260-1XY10 | Interconnecting cable, 1m length
Cable 1.5m VIPA 260-1XY15 | Interconnecting cable, 1.5m length
Cable 2m VIPA 260-1XY20 | Interconnecting cable, 2m length
Cable 2.5m VIPA 260-1XY25 | Interconnecting cable, 2.5m length
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Field of application

Overview

Please note!

The system consisting of IM 260, IM 261 and interconnecting cables is an
expansion option that you use to split the System 200V over up to 4 rows.

This system may only be installed in a centralized System 200V where a
PC 288 or a CPU is employed as the master station!

For bus expansion purposes you always have to include the basic interface
IM 260. The basic interface may then be connected to up to 3 additional
System 200V rows by means of the appropriate interconnecting cables and
the IM 261 interfacing module for rows.

Certain rules and regulations have to be observed when the bus expansion
modules are being employed:

* The bus expansion may only be used in conjunction with the PC 288
(VIPA 288-2BL10) or a CPU (combi-CPUs are also permitted). The
system must never be employed in decentralized systems, e.g. behind a
Profibus-DP slave!

» The system caters for a maximum of 4 rows.
» Every row can carry a maximum of 16 peripheral modules.
» The max. total quantity of 32 peripheral modules may not be exceeded.

* In critical environments the total length of interconnecting cables should
not exceed a max. of 2m.

» Every row may derive a max. current of 1.5A from the backplane bus,
while the total current is limited to 4A.

* At least one peripheral module must be installed next to the IM 260
basic interface!

9-2
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Wiring

Configuration

The following figure shows the structure of a bus expansion under

observance of the installation requirements and rules:

CPU/ PC

Note!

The bus expansion may only be used in conjunction with the PC 288 (VIPA

Where:

m+n+o+p<32

IM 260 Peripheral Peripheral

|:| Module Module
1T m

IM 261 Peripheral Peripheral
|:| Module Module
| | m+1 L m+n

IM 261 Peripheral Peripheral
|:| Module Module
) m+n+1 ... m+n+o

IM 261 Peripheral Peripheral
|:| Module Module

m+n+o+1  ...... m+n+o+p

with m< 16

™ Addressing
_~ sequence

with n<16

N
/,,,/

with 0<16

D

with p< 16

288-2BL10) or a CPU (combi-CPUs are also permitted)!

The bus expansion module is supported as of the following minimum firm-

ware revision levels:
CPU compatible with Siemens STEP®5: from Version 2.07
CPU compatible with Siemens STEP®7: from Version 1.0
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Status indication

Status indication LED Color Description IM 260
Basic interface ©
IM 260 , el
PW green Supply voltage available P8 5
EN o
P8 yellow Supply voltage for subsequent rows is o
active
EN vyellow Backplane bus communications active DC2ev
+ |10 [
L0 |2
\;IIA’A 260-1AAQ0
Status indication LED Color Description
row interface
IM 261 - : 0%
PW green Supply voltage available via IM 260 50

EN vyellow Backplane bus communication active

BA red Outputs inhibited (BASP) is active

X|2

3l
VIPA 261-1CA00
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Technical data

IM 260

Electrical data

VIPA 260-1AA00

Basic interface

Power supply
Current consumption

DC 24V (20.4...28.8) external via front
1.9A

Current consumption backplane |30mA

bus

max. cable distance betw. 1% 2.5m

and last row

Dimensions and weight

Dimensions (WxHxD) in mm 25.4x76x78
Weight 80g

IM 261

Electrical data

VIPA 261-1CA00

Row interface

Power supply
Power supply backplane bus

max. cable distance betw. 1%
and last row

by IM 260

max. 1.5A per row
(max. total 4A)

Dimensions and weight

Dimensions (WxHxD) in mm
Weight

25.4x76x78
50g
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