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1.2

1.3

About this Documentation

About this Documentation

Validity of the Documentation

Target group

Application phases

This documentation provides an overview on hardware/software components
of the automation system IndraMotion MLC in the corresponding version.

This document is intended for system integrators selecting and composing
components for a system solution. All hardware components of the
IndraMotion MLC system as well as their use are explained.

This documentation supports the user during all phases
e  System selection

e  Composition

e  Construction

Documentation Structure

The first part of the document provides important instructions on use and
safety (chapter 2 "Important Instructions on Use" on page 17 and chapter
3 "Safety Instructions for Electric Drives and Controls" on page 19).

The chapter 4 "Brief Description" on page 29 provides a brief overview on
the system IndraMotion MLC.

The chapter 5 "Control Hardware" on page 31 provides an overview on
hardware and technical system data.

The chapter 6 "Firmware/Software Control " on page 41 provides an over-
view on firmware and software.

The chapter 7 "Ports and Operating Elements" on page 47 describes inter-
faces and operating elements.

The chapter 8 "IndraDrive - Drive Technology" on page 65 provides a brief
overview on the drive system "IndraDrive".

The chapter 9 "I/O Periphery" on page 83 provides an overview on the 1/O
components for IndraMotion MLC.

The chapter 10 "Function Modules" on page 97 describes the function
modules for the IndraMotion MLC.

The chapter 11 "IndraControl V — Visualization Devices" on page 127 pro-
vides an overview on the visualization devices for the IndraMotion MLC.

The chapter 12 "Axis Types and Axis Modes" on page 179 provides notes
on the supported axis types and drive types of the IndraMotion MLC.

The chapter 13 "Ordering Example" on page 213 shows an ordering exam-
ple of the system IndraMotion MLC.

chapter 14 "Service and Support" on page 217 provides information on the
Bosch Rexroth customer service help desk.

Required and Supplementing Documentations

Documentation titles with type codes and parts humbers

IndraWorks

MLC [XLC

136/ Rexroth IndraWorks 12VRS Software Installation
DOK-IWORKS-SOFTINS*V12-COxx-EN-P, R911334396 X X
This documentation describes the IndraWorks installation.
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15/ Rexroth IndraWorks 12VRS Engineering
DOK-IWORKS-ENGINEE*V12-APxx-EN-P, R911334388

This documentation describes the application of IndraWorks in which the Rexroth Engineering tools
are integrated. It includes instructions on how to work with IndraWorks and how to operate the oscillo-
scope function.

120/ Rexroth IndraMotion MLC 12VRS Functional Description
DOK-MLC***-FUNC****V12-APxx-EN-P, R911333848

This documentation describes wizards, context menus, dialogs, control commissioning, device config-
uration and functionalities of the IndraMotion MLC.

120/ Rexroth IndraLogic XLC 12VRS Functional Description
DOK-XLC***-FUNC****\/12-APxx-EN-P, R911333878

This documentation describes wizards, context menus, dialogs, control commissioning, device config-
uration and functionalities of the IndraLogic XLC.

17/ Rexroth IndraWorks 12VRS CamBuilder
DOK-IWORKS-CAMBUIL*V12-APxx-EN-P, R911333842

This documentation describes the basic principles and operation of the CamBuilder, the cam editing
tool.

137/ Rexroth IndraLogic XLC IndraMotion MLC 12VRS Automation Interface
DOK-XLCMLC-AUT*INT*V12-APxx-EN-P, R911334178

This documentation describes the script-based access to IndraWorks project data via the interface of
the Automation Interface.

138/ Rexroth IndraWorks 12VRS FDT Container
DOK-IWORKS-FDT*CON*V12-APxx-EN-P, R911334398

This documentation describes the IndraWorks FDT Container functionality. It includes the activation of
the functionality in the project and working with DTMs.

129/ Rexroth IndraLogic XLC IndraMotion MLC 12VRS Project Conversion
DOK-XLCMLC-PROCONV*V12-APxx-EN-P, R911334187

This documentation describes the project conversion of IndraLogic 04VRS and IndraMotion
MLCO04VRS on IndraWorks version 12 with IndraLogic 2G. Changes with regard to Motion and PLC
are described in detail.

128/ Rexroth IndraMotion MLC 12VRS Commissioning
DOK-MLC***-STARTUP*V12-COxx-EN-P, R911333858

This documentation describes the steps required to commission and perform service on the
IndraMotion MLC system. It includes checklists for tasks to be frequently performed and a detailed de-
scription of the steps.

Motion MLC |XLC
123/ Rexroth IndraLogic XLC IndraMotion MLC 12VRS PLCopen Libraries
DOK-XLCMLC-FUNLIB**V12-LIxx-EN-P, R911334182

This documentation describes the function blocks, functions and data types of the RIL_Common-
Types, ML_Base and ML_PLCopen libraries for the IndraLogic XLC/IndraMotion MLC. It also includes
the error reactions of function blocks.
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127/ Rexroth IndraLogic XLC IndraMotion MLC 12VRS Generic Application Template
DOK-XLCMLC-TF*GAT**V12-APxx-EN-P, R911334191

This documentation provides a structured template to the IndraLogic PLC programmer. This template
can be used to add and edit the PLC programming code. It includes the template, the template wizard
and example applications.

131/ Rexroth IndraMotion MLC 12VRS RCL Programming Instruction
DOK-MLC***-RCL*PRO*V12-APxx-EN-P, R911333852

This documentation provides information on the RobotControl. The programming language RCL (Ro-
botControl Language) is focused. The program structure, variables, functions, motion statements and
the required system parameters are described.

121/ Rexroth IndraLogic XLC IndraMotion MLC 12VRS Parameters
DOK-XLCMLC-PARAM***V12-RExx-EN-P, R911334176

This documentation describes the parameters of the XLC/MLC systems as well as the interaction be- X X
tween parameterization and programming. It includes the axis parameters, control parameters, kine-
matic parameters, touch probe parameters and programmable limit switch parameters.

/10/ Rexroth IndraDrive Firmware for Drive Controllers MPH-, MPB-, MPD-, MPC-07
DOK-INDRV*-MP*-07VRS**-FKxx-EN-P, R911328670

11/ Rexroth IndraDrive MPx-16 Functions
DOK-INDRV*-MP*-16VRS**-APxx-EN-P, R911326767

Field buses MLC [XLC

139/ Rexroth IndraMotion MLC 11VRS PLCopen Field Bus
DOK-IM*ML*-PLCFBUS*V11-APxx-EN-P, R911333896

This documentation describes the creation of field bus drives in an IndraWorks project, function|x X
blocks, functions and data types of the RIL_CommonTypes.library (excerpt for field bus drives), the
RMB_PLCopenFieldBus.library and the RIL_Utilities.library (excerpt for field bus drives). It also in-
cludes the error reactions of function blocks.

14/ Rexroth IndraWorks 12VRS Field Buses
DOK-IWORKS-FB******\/12-APxx-EN-P, R911334394 X X
This documentation describes the supported field buses and their diagnostic function blocks.

HMI MLC |XLC
18/ Rexroth IndraWorks 12VRS HMI
DOK-IWORKS-HMI*****\/12-APxx-EN-P, R911334392

This documentation describes the functions, configuration and operation of the user interfaces
IndraWorks HMI Engineering and IndraWorks HMI Operation.

16/ Rexroth IndraWorks 12VRS WinStudio
DOK-IWORKS-WINSTUD*V12-APxx-EN-P, R911333844

This documentation describes the installation of the software, working with WinStudio and the creation
and operation of applications.

/50/ Rexroth IndraLogic XLC IndraMotion MLC 12VRS HMI Connection
DOK-XLCMLC-HMI*****V12-APxx-EN-P, R911334184

This documentation describes the visualization systems supported by the IndraLogic XLC and
IndraMotion MLC and their connection.
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PLC MLC [XLC
13/ Rexroth IndraWorks 12VRS IndralLogic 2G Programming Instruction
DOK-IWORKS-IL2GPRO*V12-APxx-EN-P, R911334390

This documentation describes the PLC programming tool IndraLogic 2G and its use. It includes the
basic use, first steps, visualization, menu items and editors.

133/ Rexroth IndraWorks 12VRS, Basic Libraries, IndraLogic 2G
DOK-IL*2G*-BASLIB**V12-LIxx-EN-P, R911333835 X X

This documentation describes the system-comprehensive PLC libraries.

Technology

130/ Rexroth IndraMotion MLC 12VRS Technology Libraries
DOK-MLC***-TF*LIB**V12-LIxx-EN-P, R911333868
This documentation describes the function blocks, functions and data types of the "ML_Techinter-|x

face.library", "ML_TechMotion.library", "RMB_TechCam.library" and "ML_TechBase.library". It also in-
cludes libraries for the winder functionality, register controller functionality and CrossCutter functionali-

ty.
160/ Rexroth IndraMotion MLC 12VRS RegisterControl (Library)
DOK-MLC***-REGI*CO*V12-LIxx-EN-P, R911333856

This documentation describes the inputs and outputs of the individual function blocks and provides
notes on their use.

162/ Rexroth IndraMotion MLC 12VRS RegisterControl (Application Manual)
DOK-MLC***-REGI*CO*V12-APxx-EN-P, R911333854

This documentation describes the application of the integrated register control for a rotogravure print-
ing machine. The components of the mark stream sensor, the HMI application and the error recovery
options are described. This instruction provides information on how to operate the register control, re-
act to errors and query diagnostics. This documentation is written for machine setters and machine
operators.

149/ Rexroth IndraMotion MLC 12VRS Winder Function Application
DOK-MLC**-TF*WIND*V12-APxx-EN-P, R911333870

This application-related system documentation describes the application of the winder technology
functions.

Hardware MLC |XLC
n/ Rexroth IndraControl L45/L65
DOK-CONTRL-IC*L45*L65*-PRxx-EN-P, R911324661
12/ Rexroth IndraControl L25
DOK-CONTRL-IC*L25*****-PRxx-EN-P, R911328474
124/ Rexroth IndraControl Lxx 12VRS Function Modules
DOK-CONTRL-FM*LXX**V12-APxx-EN-P, R911333830

This documentation describes all function modules of the Lxx controls including engineering and diag-
nostics.

2/ Rexroth IndraDrive Drive Controllers MPx-02 to MPx-07
DOK-INDRV*-GEN-**VRS**-PAxx-EN-P, R911297317
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13/

Rexroth IndraDrive MPx-02 to MPx-07 and HMV
DOK-INDRV*-GEN-**VRS**-WAxx-EN-P, R911297319

135/

Rexroth IndraDrive Drive Controller Control Sections CSB01, CSH01, CDBO01
DOK-INDRV*-CSH********.pR08-EN-P, R911295012

Diagnostics and service

MLC

XLC

126/

Rexroth IndraMotion MLC/XLC 11VRS Service Tool
DOK-IM*ML*-IMST****V11-RExx-EN-P, R911331940

122/

Rexroth IndraLogic XLC IndraMotion MLC 12VRS Diagnostics
DOK-XLCMLC-DIAG****V12-RExx-EN-P, R911334180

This documentation includes all control parameters implemented in the control systems IndralLogic
XLC and IndraMotion MLC.

System

Overview

MLC

XLC

148/

Rexroth IndraMotion for Printing 12VRS System Overview
DOK-IM*PR*-SYSTEM**V11-PRxx-EN-P, R911333840

This documentation describes the product IndraMotion for Packaging. It introduces the control sys-
tems, drive systems and I/O systems as well as the commissioning and programming.

148/

Rexroth IndraMotion for Packaging 12VRS System Overview
DOK-IM*PA*-SYSTEM**V12-PRxx-EN-P, R911333838

This documentation describes the product IndraMotion for Packaging. It introduces the control sys-
tems, drive systems and 1/O systems as well as the commissioning and programming.

19/

Rexroth IndraMotion MLC 12VRS System Overview
DOK-MLC***-SYSTEM**V12-PRxx-EN-P, R911333860

This documentation provides an overview on the hardware/software components of the automation
system IndraMotion MLC in the mentioned version. It helps assembling a system.

19/

Rexroth IndraLogic XLC 12VRS System Overview
DOK-XLC***-SYSTEM**V12-PRxx-EN-P, R911333880

This documentation provides an overview on hardware/software components of the automation sys-
tem IndraLogic XLC in the respective version. It helps assembling a system.

First steps

MLC

XLC

1251

Rexroth IndraMotion MLC 12VRS First Steps
DOK-MLC***-F*STEP**V12-COxx-EN-P, R911333846

This documentation describes the first steps of the IndraMotion MLC and the RobotControl. It includes
the hardware and software prerequisites as well as the creation of a project.

125/

Rexroth IndraLogic XLC 12VRS First Steps
DOK-XLC***-F*STEP**V12-COxx-EN-P, R911333876

This documentation describes the first steps of the IndraLogic XLC. It includes the hardware and soft-

ware prerequisites as well as the creation of a project.

XX Corresponding edition
Fig.1-1: XCL/MLC documentation overview
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1.4 Information Representation
1.4.1 Safety Instructions

If there are the safety instructions in the documentation, they contain certain
signal words ("Danger”, "Warning", "Caution", "Notice") and sometimes a
safety alert symbol (according to ANSI Z535.6-2006).

The signal word draws the attention to the safety instruction and indicates the
risk potential.

The safety alert symbol (triangular safety reflector with three exclamation
marks), preceding the signal words "Danger”, "Warning", "Caution" indicates
hazards for persons.

The safety instructions are represented as follows in this documentation:

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
can occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate in-
jury can occur.

NOTICE

In case of non-compliance with this safety instruction, material or property
damage can occur.

1.4.2 Symbols Used

Representation  The representation of different symbols can be found under chapter 3.4 Ex-
planation of Signal Words and the Safety Alert Symbol, page 27.

1.4.3 Terms and Abbreviations

Term Explanation
OEM Original Equipment Manufacturer
IndraMotion MLC Compact Motion Logic systems with Motion, Robot and

Logic Control functionality

IndraWorks Engineering | Project planning and commissioning tool of Bosch Rexroth
Framework
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ATEX

ATEX is a synonym for the ATEX guidelines of the Euro-
pean Union. The term ATEX derives from the French term
for ATmosphére EXplosive. The directive currently compri-
ses two guidelines in the field of explosion prevention.
That is the ATEX equipment directive 94/9/EC and the
ATEX workplace directive 99/92/EC

UL

Underwriters Laboratories Inc., US organization to certify
electrotechnical products

CSA

The Canadian Standards Association (CSA) or Associa-
tion Canadienne de Normalisation is a non-governmental,
technical standards organization with the stated aim of de-
veloping standards. Products independently tested and
certified by the CSA meet recognized standards for safety.

IEC

International Electrotechnical Commission

IEEE

Institute of Electrical and Electronics Engineers

DIN

German Institute for Standardization (Deutsches Institut
fir Normung e. V.)

ISO

International Organization for Standardization

Hiperface®

HIPERFACE is a standard developed by Max Stegmann
GmbH

EnDat

EnDat is a standard developed by Johannes Heidenhain
GmbH

IndraDrive

Drive control unit

Sercos

sercos (SErial Realtime COmmunication System) interface
is a world-wide standardized interface for the communica-
tion between controls and drives

FDT

Field Device Tool

It is a manufacturer-comprehensive concept in automation
technology to parameterize field devices of different manu-
facturers with only one program

DTM

Device Type Manager

It is a manufacturer-comprehensive concept in automation
technology to parameterize field devices of different manu-
facturers with only one program

SDDML

sercos Device Description Markup Language

XML-based device description language for sercos Il de-
vices

GSDML

Generic Station Description Markup Language

XML-based device description language for Profibus and
Profinet devices

Fig. 1-2:

Names and abbreviations used
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2 Important Instructions on Use
2.1 Intended Use
2.1.1 Introduction

The Bosch Rexroth products represent state-of-the-art developments and
manufacturing. The products are tested prior to delivery to ensure operating
safety and reliability.

The products may only be used as intended. If they are not used as intended,
situations occur that can result in damage to property and injury to persons.

= Bosch Rexroth shall not assume any warranty, liability or payment
of damages in case of damage resulting from a non-intended use
of the products; the use shall solely bear all risks from unintended
use of the products.

Before using Bosch Rexroth products, ensure that all prerequisites are met to
ensure the intended use of the products:

®  Anybody handling Bosch Rexroth products in any way is obliged to read
and consent to the relevant safety instructions and the intended use.

®  The original condition of hardware products may not be altered; in other
words, no structural modifications are permitted. It its not permitted to
decompile software products or alter source codes.

® Do not install damaged or defective products or use them in operation.
® |t has to be ensured that the products have been installed as described
in the relevant documentation.

2.1.2 Areas of Use and Application

Rexroth IndraMotion MLC  The /ndraMotion MLC and its function modules are suitable for
®  Motion/Logic applications.

= The Rexroth IndraMotion MLC and its function modules may only
be used with the accessories and mounting parts listed in this
documentation. Components that are not expressly mentioned
must neither be attached nor connected. The same applies for ca-
bles and lines.

Operation must only be carried out with the hardware component
configurations and combinations that are expressly specified and
with the software and firmware indicated and specified in the re-
spective documentation and functional descriptions.

Rexroth IndraMotion MLC and its function modules is suitable for use in sin-
gle and multi-axis drive and control tasks.

To allow for application-specific requirements of the IndraMotion MLC, vari-
ous device types with different design and interfaces are provided.

Typical areas of application of the IndraMotion MLC are:
e  Handling and mounting systems

®  Food and packaging machinery

®  Printing and paper-processing machinery



18/223 Bosch Rexroth AG DOK-MLC***-SYSTEM**V12-PR04-EN-P
Rexroth IndraMotion MLC 12VRS System Overview

Important Instructions on Use

Rexroth IndraMotion MLC and the function modules must only be operated
under the mounting and installation conditions, the position, and the ambient
conditions (temperature, degree of protection, moisture, EMC, etc.) specified
in the related documentations.

2.2 Unintended Use

Using the Rexroth IndraMotion MLC outside of the above-referenced areas of
application or under operating conditions other than described in the docu-
ment and the technical data specified is defined as "unintended".

The Rexroth IndraMotion MLC must not be used if

®  subjected to operating conditions that do not comply with the specified
ambient conditions. For example, operation under water, under extreme
temperature fluctuations or extreme maximum temperatures is prohibi-
ted.

o Furthermore, the Rexroth IndraMotion MLC must not be used in any ap-
plications not expressly approved by Bosch Rexroth. Please also note
the information in the general safety instructions!
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3 Safety Instructions for Electric Drives and Controls

3.1 Definitions of Terms

Application Documentation

Component

Control System

Device

Electrical Equipment

Electric Drive System

Installation

Machine

Manufacturer

Product

Project Planning Manual

Qualified Persons

Application documentation comprises the entire documentation used to in-
form the user of the product about the use and safety-relevant features for
configuring, integrating, installing, mounting, commissioning, operating, main-
taining, repairing and decommissioning the product. The following terms are
also used for this kind of documentation: User Guide, Operation Manual,
Commissioning Manual, Instruction Manual, Project Planning Manual, Appli-
cation Manual, etc.

A component is a combination of elements with a specified function, which
are part of a piece of equipment, device or system. Components of the elec-
tric drive and control system are, for example, supply units, drive controllers,
mains choke, mains filter, motors, cables, etc.

A control system comprises several interconnected control components
placed on the market as a single functional unit.

A device is a finished product with a defined function, intended for users and
placed on the market as an individual piece of merchandise.

Electrical equipment encompasses all devices used to generate, convert,
transmit, distribute or apply electrical energy, such as electric motors, trans-
formers, switching devices, cables, lines, power-consuming devices, circuit
board assemblies, plug-in units, control cabinets, etc.

An electric drive system comprises all components from mains supply to mo-
tor shaft; this includes, for example, electric motor(s), motor encoder(s), sup-
ply units and drive controllers, as well as auxiliary and additional compo-
nents, such as mains filter, mains choke and the corresponding lines and ca-
bles.

An installation consists of several devices or systems interconnected for a
defined purpose and on a defined site which, however, are not intended to be
placed on the market as a single functional unit.

A machine is the entirety of interconnected parts or units at least one of
which is movable. Thus, a machine consists of the appropriate machine drive
elements, as well as control and power circuits, which have been assembled
for a specific application. A machine is, for example, intended for processing,
treatment, movement or packaging of a material. The term "machine" also
covers a combination of machines which are arranged and controlled in such
a way that they function as a unified whole.

The manufacturer is an individual or legal entity bearing responsibility for the
design and manufacture of a product which is placed on the market in the in-
dividual's or legal entity's name. The manufacturer can use finished products,
finished parts or finished elements, or contract out work to subcontractors.
However, the manufacturer must always have overall control and possess
the required authority to take responsibility for the product.

Examples of a product: Device, component, part, system, software, firmware,
among other things.

A project planning manual is part of the application documentation used to
support the sizing and planning of systems, machines or installations.

In terms of this application documentation, qualified persons are those per-
sons who are familiar with the installation, mounting, commissioning and op-
eration of the components of the electric drive and control system, as well as
with the hazards this implies, and who possess the qualifications their work
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requires. To comply with these qualifications, it is necessary, among other
things,

1) to be trained, instructed or authorized to switch electric circuits and devi-
ces safely on and off, to ground them and to mark them

2) to be trained or instructed to maintain and use adequate safety equipment
3) to attend a course of instruction in first aid

User A user is a person installing, commissioning or using a product which has
been placed on the market.

3.2 General Information
3.2.1 Using the Safety Instructions and Passing Them on to Others

Do not attempt to install and operate the components of the electric drive and
control system without first reading all documentation provided with the prod-
uct. Read and understand these safety instructions and all user documenta-
tion prior to working with these components. If you do not have the user doc-
umentation for the components, contact your responsible Bosch Rexroth
sales partner. Ask for these documents to be sent immediately to the person
or persons responsible for the safe operation of the components.

If the component is resold, rented and/or passed on to others in any other
form, these safety instructions must be delivered with the component in the
official language of the user's country.

Improper use of these components, failure to follow the safety instructions in
this document or tampering with the product, including disabling of safety de-
vices, could result in property damage, injury, electric shock or even death.

3.2.2 Requirements for Safe Use

Read the following instructions before initial commissioning of the compo-
nents of the electric drive and control system in order to eliminate the risk of
injury and/or property damage. You must follow these safety instructions.

e  Bosch Rexroth is not liable for damages resulting from failure to observe
the safety instructions.

® Read the operating, maintenance and safety instructions in your lan-
guage before commissioning. If you find that you cannot completely un-
derstand the application documentation in the available language,
please ask your supplier to clarify.

o Proper and correct transport, storage, mounting and installation, as well
as care in operation and maintenance, are prerequisites for optimal and
safe operation of the component.

e  Only qualified persons may work with components of the electric drive
and control system or within its proximity.

®  Only use accessories and spare parts approved by Bosch Rexroth.

e  Follow the safety regulations and requirements of the country in which
the components of the electric drive and control system are operated.

®  Only use the components of the electric drive and control system in the
manner that is defined as appropriate. See chapter "Appropriate Use".

e  The ambient and operating conditions given in the available application
documentation must be observed.

e  Applications for functional safety are only allowed if clearly and explicitly
specified in the application documentation "Integrated Safety Technolo-



DOK-MLC***-SYSTEM**V12-PR04-EN-P Bosch Rexroth AG 21/223
Rexroth IndraMotion MLC 12VRS System Overview

Safety Instructions for Electric Drives and Controls

gy". If this is not the case, they are excluded. Functional safety is a safe-
ty concept in which measures of risk reduction for personal safety de-
pend on electrical, electronic or programmable control systems.

e The information given in the application documentation with regard to
the use of the delivered components contains only examples of applica-
tions and suggestions.

The machine and installation manufacturers must

— make sure that the delivered components are suited for their indi-
vidual application and check the information given in this applica-
tion documentation with regard to the use of the components,

— make sure that their individual application complies with the appli-
cable safety regulations and standards and carry out the required
measures, modifications and complements.

e  Commissioning of the delivered components is only allowed once it is
sure that the machine or installation in which the components are instal-
led complies with the national regulations, safety specifications and
standards of the application.

e  Operation is only allowed if the national EMC regulations for the applica-
tion are met.

® The instructions for installation in accordance with EMC requirements
can be found in the section on EMC in the respective application docu-
mentation.

The machine or installation manufacturer is responsible for compliance
with the limit values as prescribed in the national regulations.

®  The technical data, connection and installation conditions of the compo-
nents are specified in the respective application documentations and
must be followed at all times.

National regulations which the user must take info account
e  European countries: In accordance with European EN standards
e  United States of America (USA):

— National Electrical Code (NEC)

—  National Electrical Manufacturers Association (NEMA), as well as
local engineering regulations

— Regulations of the National Fire Protection Association (NFPA)
® (Canada: Canadian Standards Association (CSA)
e  Other countries:

— International Organization for Standardization (ISO)

— International Electrotechnical Commission (IEC)

3.2.3 Hazards by Improper Use
e  High electrical voltage and high working current! Danger to life or seri-
ous injury by electric shock!

e  High electrical voltage by incorrect connection! Danger to life or injury by
electric shock!

e  Dangerous movements! Danger to life, serious injury or property dam-
age by unintended motor movements!

e Health hazard for persons with heart pacemakers, metal implants and
hearing aids in proximity to electric drive systems!
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Risk of burns by hot housing surfaces!

Risk of injury by improper handling! Injury by crushing, shearing, cutting,
hitting!

Risk of injury by improper handling of batteries!
Risk of injury by improper handling of pressurized lines!

3.3 Instructions with Regard to Specific Dangers
3.3.1 Protection Against Contact With Electrical Parts and Housings

I

This section concerns components of the electric drive and con-
trol system with voltages of more than 50 volts.

Contact with parts conducting voltages above 50 volts can cause personal
danger and electric shock. When operating components of the electric drive
and control system, it is unavoidable that some parts of these components
conduct dangerous voltage.

High electrical voltage! Danger to life, risk of injury by electric shock or seri-
ous injury!

Only qualified persons are allowed to operate, maintain and/or repair the
components of the electric drive and control system.

Follow the general installation and safety regulations when working on
power installations.

Before switching on, the equipment grounding conductor must have
been permanently connected to all electric components in accordance
with the connection diagram.

Even for brief measurements or tests, operation is only allowed if the
equipment grounding conductor has been permanently connected to the
points of the components provided for this purpose.

Before accessing electrical parts with voltage potentials higher than
50 V, you must disconnect electric components from the mains or from
the power supply unit. Secure the electric component from reconnec-
tion.

With electric components, observe the following aspects:

Always wait 30 minutes after switching off power to allow live capacitors
to discharge before accessing an electric component. Measure the elec-
trical voltage of live parts before beginning to work to make sure that the
equipment is safe to touch.

Install the covers and guards provided for this purpose before switching
on.

Never touch electrical connection points of the components while power
is turned on.

Do not remove or plug in connectors when the component has been
powered.

Under specific conditions, electric drive systems can be operated at
mains protected by residual-current-operated circuit-breakers sensitive
to universal current (RCDs/RCMs).
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®  Secure built-in devices from penetrating foreign objects and water, as
well as from direct contact, by providing an external housing, for exam-

ple a control cabinet.

High housing voltage and high leakage current! Danger to life, risk of injury

by electric shock!

e  Before switching on and before commissioning, ground or connect the
components of the electric drive and control system to the equipment

grounding conductor at the grounding points.

®  Connect the equipment grounding conductor of the components of the
electric drive and control system permanently to the main power supply
at all times. The leakage current is greater than 3.5 mA.

e  Establish an equipment grounding connection with a minimum cross
section according to the table below. With an outer conductor cross sec-
tion smaller than 10 mm? (8 AWG), the alternative connection of two
equipment grounding conductors is allowed, each having the same
cross section as the outer conductors.

Cross section outer con-
ductor

Minimum cross section equipment grounding conductor

Leakage current = 3.5 mA

1 equipment grounding
conductor

2 equipment grounding
conductors

1,5 mm? (AWG 16)

2,5 mm?2 (AWG 14)

4 mm2 (AWG 12)

6 mm?2 (AWG 10)

10 mm? (AWG 8)

10 mm? (AWG 8)

2 x 1,5 mm? (AWG 16)

2 x 2,5 mm? (AWG 14)

2 x 4 mm2 (AWG 12)

2 x 6 mm? (AWG 10)

16 mm? (AWG 6)

25 mm2 (AWG 4)

35 mm?2 (AWG 2)

16 mm? (AWG 6)

50 mm2 (AWG 1/0)

25 mm? (AWG 4)

70 mm? (AWG 2/0)

35 mm? (AWG 2)

Fig.3-1. Minimum Cross Section of the Equipment Grounding Connection

3.3.2 Protective Extra-Low Voltage as Protection Against Electric Shock

Protective extra-low voltage is used to allow connecting devices with basic in-
sulation to extra-low voltage circuits.

On components of an electric drive and control system provided by Bosch
Rexroth, all connections and terminals with voltages between 5 and 50 volts
are PELV ("Protective Extra-Low Voltage") systems. It is allowed to connect
devices equipped with basic insulation (such as programming devices, PCs,
notebooks, display units) to these connections.
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Danger to life, risk of injury by electric shock! High electrical voltage by incor-
rect connection!

If extra-low voltage circuits of devices containing voltages and circuits of
more than 50 volts (e.g., the mains connection) are connected to Bosch
Rexroth products, the connected extra-low voltage circuits must comply with
the requirements for PELV ("Protective Extra-Low Voltage").

3.3.3 Protection Against Dangerous Movements
Dangerous movements can be caused by faulty control of connected motors.
Some common examples are:
o Improper or wrong wiring or cable connection
®  Operator errors
®  Wrong input of parameters before commissioning
e  Malfunction of sensors and encoders
° Defective components
®  Software or firmware errors

These errors can occur immediately after equipment is switched on or even
after an unspecified time of trouble-free operation.

The monitoring functions in the components of the electric drive and control
system will normally be sufficient to avoid malfunction in the connected
drives. Regarding personal safety, especially the danger of injury and/or
property damage, this alone cannot be relied upon to ensure complete safety.
Until the integrated monitoring functions become effective, it must be as-
sumed in any case that faulty drive movements will occur. The extent of faulty
drive movements depends upon the type of control and the state of opera-
tion.

Dangerous movements! Danger to life, risk of injury, serious injury or property
damage!

A risk assessment must be prepared for the installation or machine, with its
specific conditions, in which the components of the electric drive and control
system are installed.

As a result of the risk assessment, the user must provide for monitoring func-
tions and higher-level measures on the installation side for personal safety.
The safety regulations applicable to the installation or machine must be taken
into consideration. Unintended machine movements or other malfunctions
are possible if safety devices are disabled, bypassed or not activated.

To avoid accidents, injury and/or property damage:

e  Keep free and clear of the machine’s range of motion and moving ma-
chine parts. Prevent personnel from accidentally entering the machine’s
range of motion by using, for example:

—  Safety fences
—  Safety guards
—  Protective coverings
—  Light barriers

o Make sure the safety fences and protective coverings are strong enough
to resist maximum possible kinetic energy.

e  Mount emergency stopping switches in the immediate reach of the oper-
ator. Before commissioning, verify that the emergency stopping equip-
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ment works. Do not operate the machine if the emergency stopping
switch is not working.

®  Prevent unintended start-up. Isolate the drive power connection by
means of OFF switches/OFF buttons or use a safe starting lockout.

®  Make sure that the drives are brought to safe standstill before accessing
or entering the danger zone.

e  Additionally secure vertical axes against falling or dropping after switch-
ing off the motor power by, for example,

— mechanically securing the vertical axes,
— adding an external braking/arrester/clamping mechanism or
—  ensuring sufficient counterbalancing of the vertical axes.

e The standard equipment motor holding brake or an external holding
brake controlled by the drive controller is not sufficient to guarantee per-
sonal safety!

e  Disconnect electrical power to the components of the electric drive and
control system using the master switch and secure them from reconnec-
tion ("lock out") for:

—  Maintenance and repair work
—  Cleaning of equipment
—  Long periods of discontinued equipment use

®  Prevent the operation of high-frequency, remote control and radio equip-
ment near components of the electric drive and control system and their
supply leads. If the use of these devices cannot be avoided, check the
machine or installation, at initial commissioning of the electric drive and
control system, for possible malfunctions when operating such high-fre-
quency, remote control and radio equipment in its possible positions of
normal use. It might possibly be necessary to perform a special electro-
magnetic compatibility (EMC) test.

3.3.4 Protection Against Magnetic and Electromagnetic Fields During Oper-
ation and Mounting

Magnetic and electromagnetic fields generated by current-carrying conduc-
tors or permanent magnets of electric motors represent a serious danger to
persons with heart pacemakers, metal implants and hearing aids.

Health hazard for persons with heart pacemakers, metal implants and hear-
ing aids in proximity to electric components!

e  Persons with heart pacemakers and metal implants are not allowed to
enter the following areas:

— Areas in which components of the electric drive and control sys-
tems are mounted, commissioned and operated.

—  Areas in which parts of motors with permanent magnets are stored,
repaired or mounted.

e [fitis necessary for somebody with a heart pacemaker to enter such an
area, a doctor must be consulted prior to doing so. The noise immunity
of implanted heart pacemakers differs so greatly that no general rules
can be given.

e  Those with metal implants or metal pieces, as well as with hearing aids,
must consult a doctor before they enter the areas described above.
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3.3.5 Protection Against Contact With Hot Parts

Hot surfaces of components of the electric drive and control system. Risk of
burns!

° Do not touch hot surfaces of, for example, braking resistors, heat sinks,
supply units and drive controllers, motors, windings and laminated
cores!

®  According to the operating conditions, temperatures of the surfaces can
be higher than 60 °C (140 °F) during or after operation.

®  Before touching motors after having switched them off, let them cool
down for a sufficient period of time. Cooling down can require up to 140
minutes! The time required for cooling down is approximately five times
the thermal time constant specified in the technical data.

° After switching chokes, supply units and drive controllers off, wait 15 mi-
nutes to allow them to cool down before touching them.

e  Wear safety gloves or do not work at hot surfaces.

o For certain applications, and in accordance with the respective safety
regulations, the manufacturer of the machine or installation must take
measures to avoid injuries caused by burns in the final application.
These measures can be, for example: Warnings at the machine or in-
stallation, guards (shieldings or barriers) or safety instructions in the ap-
plication documentation.

3.3.6 Protection During Handling and Mounting
Risk of injury by improper handling! Injury by crushing, shearing, cutting, hit-
ting!
®  Observe the relevant statutory regulations of accident prevention.
o Use suitable equipment for mounting and transport.
e  Avoid jamming and crushing by appropriate measures.
e  Always use suitable tools. Use special tools if specified.
o Use lifting equipment and tools in the correct manner.

e  Use suitable protective equipment (hard hat, safety goggles, safety
shoes, safety gloves, for example).

o Do not stand under hanging loads.

o Immediately clean up any spilled liquids from the floor due to the risk of
falling!

3.3.7 Battery Safety

Batteries consist of active chemicals in a solid housing. Therefore, improper
handling can cause injury or property damage.

Risk of injury by improper handling!

e Do not attempt to reactivate low batteries by heating or other methods
(risk of explosion and cauterization).

o Do not attempt to recharge the batteries as this may cause leakage or
explosion.

° Do not throw batteries into open flames.
° Do not dismantle batteries.
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e  When replacing the battery/batteries, do not damage the electrical parts
installed in the devices.

e  Only use the battery types specified for the product.

15y Environmental protection and disposal! The batteries contained in
the product are considered dangerous goods during land, air, and
sea transport (risk of explosion) in the sense of the legal regula-
tions. Dispose of used batteries separately from other waste. Ob-
serve the national regulations of your country.

Protection Against Pressurized Systems

According to the information given in the Project Planning Manuals, motors
and components cooled with liquids and compressed air can be partially sup-
plied with externally fed, pressurized media, such as compressed air, hy-
draulics oil, cooling liquids and cooling lubricants. Improper handling of the
connected supply systems, supply lines or connections can cause injuries or
property damage.

Risk of injury by improper handling of pressurized lines!

e Do not attempt to disconnect, open or cut pressurized lines (risk of ex-
plosion).

e  Observe the respective manufacturer's operating instructions.
e  Before dismounting lines, relieve pressure and empty medium.

e  Use suitable protective equipment (safety goggles, safety shoes, safety
gloves, for example).

e |Immediately clean up any spilled liquids from the floor due to the risk of
falling!

= Environmental protection and disposal!l The agents (e.g., fluids)
used to operate the product might not be environmentally friendly.
Dispose of agents harmful to the environment separately from
other waste. Observe the national regulations of your country.

Explanation of Signal Words and the Safety Alert Symbol

The Safety Instructions in the available application documentation contain
specific signal words (DANGER, WARNING, CAUTION or NOTICE) and,
where required, a safety alert symbol (in accordance with
ANSI Z535.6-2011).

The signal word is meant to draw the reader's attention to the safety instruc-
tion and identifies the hazard severity.

The safety alert symbol (a triangle with an exclamation point), which pre-
cedes the signal words DANGER, WARNING and CAUTION, is used to alert
the reader to personal injury hazards.

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.
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A WARNING

In case of non-compliance with this safety instruction, death or serious injury
could occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate in-
jury could occur.

NOTICE

In case of non-compliance with this safety instruction, property damage could
occur.
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4.1

Brief Description

Brief Description
IndraMotion MLC

Using the compact Rexroth Motion Logic System IndraMotion MLC, users
have complete freedom in terms of continuous and modern machine automa-
tion. Innovative software and firmware functions, simple Engineering and
open system interfaces guarantee maximum flexibility in all Motion applica-
tions.

By combining MotionControl, RobotControl and LogicControl with technology
functions, users can synchronize multi-axis applications particularly easily -
freely scalable for central or decentral solutions on a flexible control platform.
Users can also use Motion functions, such as master axes, electronic gears,
cams and the innovative FlexProfile for complex motion sequences, quickly
and transparently.

With RobotControl, there is a complete functionality of multi-axis path interpo-
lation in space. Ready-to-use kinematics with corresponding transformations
and integrated belt synchronization simplify the implementation of your appli-
cations.

The intuitively operated Engineering framework IndraWorks and the
PLCopen-compliant software interface with standardized IEC 61131-3-com-
pliant function blocks simplify integration into different machine concepts.

Your benefits
® Intuitive Engineering with the IndraWorks software framework
® Integrated runtime system with Motion, Robot and Logic Control

e  High-performance real-time Ethernet sercos lll for a standard system
networking

e Extended Ethernet communication via Profinet and Ethernet/IP

e  Comprehensive IEC 61131-3- and PLCopen-compliant software libra-
ries

® Innovative FlexProfile Motion function for complex motion sequences

e Intuitively operable visualization solutions
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4.2 Topology
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Fig.4-1. Example of IndraMotion MLC topology
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5 Control Hardware

5.1 General Information

With regard to its hardware, the IndraMotion MLC is based on the
IndraControl L device family that provides the variants L25, L45 and L65 ac-
cording to performance and functions.

They can be used as a universal hardware platform for Motion and Logic ap-
plications.

5.2 Control Variants of the IndraMotion MLC

IndraControl L45/L65

Fig.5-1: IndraControl L45/L.65
IndraControl L25
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Fig.5-2: IndraControl L25
The IndraMotion MLC supports the following device variants:

Description Hardware type code Remarks

IndraControl L25 (lower performance segment)

IndraControl CML25.1 | CML25.1-3N-400-NA- sercos lll, 128 MB RAM
NNC1-NW

IndraControl L45 (medium performance segment)

IndraControl CML45.1 CML45.1-3P-500-NA- Ethernet, RT-Ethernet,
NNNN-N Profibus, sercos lll, 256 MB
RAM
IndraControl CML45.1 CML45.1-3P-504-NA- Ethernet, RT-Ethernet,
(with 8 MB S-RAM) NNNN-N Profibus, sercos lll, 256 MB
RAM, 8 MB SRAM battery-
buffered

IndraControl L65 (upper performance segment)

IndraControl CML65.1 CML65.1-3P-500-NA- Ethernet, RT-Ethernet,
NNNN-N Profibus, sercos lll, 256 MB

RAM

IndraControl CML65.1 CML65.1-3P-504-NA- Ethernet, RT-Ethernet,

(with 8 MB S-RAM) NNNN-N Profibus, sercos lll, 256 MB
RAM, 8 MB SRAM battery-
buffered

Fig.5-3: Control hardware variants

The following axis types are supported:

®  Real axes (interpolation either in the control or in the drive)
Virtual axes (interpolation only in the control)

Encoder Axes

Link axes (sercos Il via function module)
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5.3

Control

Control Hardware

(] Controller Axes

Technical Data IndraMotion MLC

IndraControl IndraControl IndraControl

L25 L45 L65

Runtime sys- Integrated Mo- . . o
tem tion Logic sys-

tem
Multi-tasking . . L

Data manage-
ment

Code, data, re-
manent data,
user data

Storage

Boot project

PLC project a
zipped archive
file

User data in in-
ternal memory
and removable
storage

Support

Function mod-
ules

System events

Touch probe

User memory

Total: code,
data

12 MB

24 MB

36 MB

Remanent
memory

Total: system,
user

256 KB

256 KB

256 KB

8 MB S-RAM
on board

RoCo applica-
tion

O

O

O

trol, watchdog

Status display | Display ° ° °
(booting,

sercos, testing)

Errors, warn- Display, but- [ ° °
ings, messag- |tons

es, system re-

set

EtherNet set- | Display, but- [ [ °
tings (IP ad- tons

dress)

Voltage con- LED ° ° °
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IndraControl
L25

IndraControl
L45

IndraControl
L65

Ready for op-
eration relay
output

sercos |l Master (] . °
Profibus Master - . °
Slave - . °
Profinet 10 Controller o) . °
(master)
Device (slave) o} ) °
Ethernet/IP Scanner (mas- - - -
ter)
Adapter (slave) o} . °
Ethernet . . °
TCP/IP 100
MBit/s

‘

Max. number 2 4

sercos I/ - o) e}
Master axis link

Master axis link o) o) @)
sercos |

Real-time o o) @)
Ethernet/

Profibus

Programmable ) ¢} e)
limit switch

SRAM (RoCo) o o o)
Fast I/O ¢) o) [¢)

IndraControl Ethernet @) @) O
VCP, VCH TCP/IP, OPC

IndraControl Ethernet o) o) f¢)
VEP, VEH TCP/IP, OPC

IndraControl Ethernet o o) @)
VSP, VPP, TCP/IP, OPC

VSB/VDP,

VPB/VDP
. Default

(@]

Option
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Inputs/outputs IndraControl IndraControl IndraControl

L25 L45 L65

Fast digital in- | Interruptible, - 8 8
puts typ. 50 ps

Fast digital out- | 0.5 A, typ. 500 - 8 8
puts us

Fast digital in- | interruptible, Max. 16 inputs per module and configuration
puts (FAST I/O |typ. 40 ps
function mod-
ule)

Fast digital out- | 0.5 A, typ. 70 Max. 16 outputs per module and configuration
puts (FAST I/O |ps
function mod-

ule)

Inline (digital, | 64 bytes, max. o } e}
analog, relays, |5121/Os

technology)

sercos Il Onboard ¢} o) o)

Profibus Onboard/func- ) o) ¢)
tion module

Profinet Onboard/func- o) o) o)
tion module

Profibus Onboard/func- o) o) o)
tion module

sercos Il Onboard o) o) o)
Profinet Onboard/func- o) o) o)
tion module

sercos Il Onboard ) o) o)
Profibus Onboard/func- ) o) o)
tion module
Profinet Onboard/func- ) o) ¢)
tion module
. Default

o

Option



36/223

Bosch Rexroth AG

Control Hardware

Communication interfaces

Firmware

DOK-MLC***-SYSTEM**V12-PR04-EN-P
Rexroth IndraMotion MLC 12VRS System Overview

Runtime system

Integrated MotionLogic
system

Indra- Indra- Indra-
Control Control Control
L25 L45 L65
sercos Il Real-time Ethernet bus . . .
Max. number of sercos 48 99 99
devices
Max. number of drives 16 32 64
max. number of I/Os 32 99 99
sercos |l (via function | Real-time Motion bus ] o o
module)
Cross communication/ |sercos Il @) @) ¢)
master axis link sercos Il i 5 5
(via function module)
Number of controls in 64 64 64
the link
Profibus Master - ° °
Slave - ° °
Profinet 10 Controller (master) o o o
Device (slave) o ) e}
Standard EtherNet EtherNet TCP/UDP/IP ° ° °
X7E3 XT7E5 X7E5
Ethernet/IP Scanner (master) - - -
Adapter (slave) ] [ U
. Default
Option
Indra- Indra- Indra-
Control Control Control
L25 L45 L65

IndraLogic 2G kernel

IEC 61131-3-compliant
with object-oriented ex-
tensions

tasks

sercos cycle

Max. task number 10 20 20
Max. freely configura- | Cyclic, free, event-con- 10 20 20
ble tasks trolled

Max. external event Synchronous to the 10 20 20

Program organization

Acc. to IEC 61131-3

Motion commands

Acc. to PLCopen
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Typical processing
time for 1000 instruc-
tions

Max. number of axes

erator

Indra- Indra- Indra-
Control Control Control
L25 L45 L65
Min. PLC cycle time Synchronous to the 1ms 1ms 1ms
system cycle
Synchronous to the 1ms 0.5ms 0.25ms
sercos cycle
Min. Motion cycle time | Command value gen- 2ms 1ms 0.5ms

Command mix (Real, 35 us 30 us 5 s
Integer, Boolean, etc.)

Boolean operations 20 us 30 us 5us
Word operation 20 ys 30 us 5 s

Real, virtual, encoder,
link

16

32

64

Axis types

Real Axes

(Servo drives)

Virtual Axes

(Virtual master)

Encoder Axes

(Real master)

Link Axes

(cross communication)

Controller Axes

(Real axes with con-
troller in PLC)

Positioning

Single-axis

Electronic gears

Electronic cams

Data point tables
(drive-internal, 1,024
data points max.)

Electronic MotionPro-
file (control-internal,
MotionProfiles with a
maximum of 16 seg-
ments)

FlexProfile (control-in-
ternal, master/time-
based MotionProfiles
with 16 segments
max.)
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Indra-
Control

L25

Indra-
Control

L45

Indra-
Control

L65

Motion command ac-
cording to PLCopen
(selection)

MC_MoveAbsolute

MC_MoveRelative

MC_MoveVelocity

MC_Home

MC_Camin, MC_Cam-
Out

MC_Gearln, MC_Gear-
Out

Synchronization

ELS - Electronic Line
Shaft

Dynamic synchroniza-
tion

Master axis cascading

Velocity synchroniza-
tion

Phase synchronization

Electronic MotionPro-
file

(Control-internal, Mo-
tionProfiles with 16
segments max.)

2 profiles

2 profiles

2 profiles

FlexProfile

(Control-internal, mas-
ter/time-based Motion-
Profiles with 16 seg-
ments max.)

4 profiles

4 profiles

4 profiles

Number of control data
point tables (max.
1,024 data points)

99

99

99

Number of data point
tables per real
IndraDrive axis (max,
1,024 data points)

8

of which four have reduced reso-
lution (max. 128 data points)
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Indra- Indra- Indra-
Control Control Control
L25 L45 L65

Diagnostics Function blocks L L L
(Status, warning, error) | (Software)

Parameter access: di- o [ °

agnostic memory

(Software)

Locally via display [ ° °

(Control hardware)

Axis monitoring ° ° °

(E.g. performance, en-

coder, limit values)

Diagnostic memory o ° °

(64 kB, max. 999 mes-

sages)
Programmable limit ° ° °
switch
PID controller . ° °
Temperature controller ° ° )
Number of axes for 16 16 16
each kinematics
Multi-axis kinematics Incl. auxiliary axes 4 16 16
Kinematic transforma- ° ° °
tions
Interpolation methods ° ° )
LINEAR, CIRCULAR,
PTP
Configurable block ) ° °
transitions
Override ° ° °
Teach-in function ° ° °
Blending in space ° ° °
Late blending ° ° °
(Late blending)
Belt synchronization ° ) )
Jogging/single step o ° °
Velocity limitation For path and axes L U L
Acceleration limitation | For path and axes [ o o
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Indra-
Control

L25

Indra-
Control

L45

Indra-
Control

L65

Safe zones

Printed mark controller

FlyingShear

Measuring Wheel

Touch probe

Programmable limit
switch

CrossCutter

Sag Controller

Winders

Tension Controller

IndraMotion Service
Tool

° Default
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The IndraMotion MLC firmware has to be ordered device-specifically.

The following hardware variants and the corresponding firmwares are availa-
ble for the IndraMotion MLC:

Description

Hardware type code

Firmware type codes

IndraMotion MLC based on IndraControl L25

IndraControl CML25.1

CML25.1-3N-400-NN-
NNC1-NW

FWA-CML25*-MLC-12VRS-D0

IndraMotion MLC based on IndraControl L45

IndraControl CML45.1

CML45.1-3P-500-NA-
NNNN-N

IndraControl CML45.1
(with 8 MB S-RAM)

CML45.1-3P-504-NA-
NNNN-N

FWA-CML45*-MLC-12VRS-D0

IndraMotion MLC based on IndraControl L65

IndraControl CML65.1

CML65.1-3P-500-NA-
NNNN-N

IndraControl CML65.1
(with 8 MB S-RAM)

CMLG65.1-3P-504-NA-
NNNN-N

FWA-CML65*-MLC-12VRS-D0

Fig.6-1:

Firmware for the control hardware variants

The IndraMotion MLC is continuously engineered using the "IndraWorks"
software framework. This includes integrated elements such as:

®  Project management
e  Configurators for system periphery and communication

®  |ogic programming

e  HMI configuration

o  Diagnostics

e  User management

The following IndraWorks Engineering software is available:

Description

Type code

carriers (DVD)

IndraWorks Engineering data

SWA-IWORKS-ML*-12VRS-D0-DVD**

license

IndraWorks Engineering single

SWL-IWORKS-ML*-12VRS-DO-ENG

25 single licenses for

IndraWorks Engineering

SWL-IWORKS-ML*-12VRS-D0-ENG*M25




42/223 Bosch Rexroth AG

Firmware/Software Control

DOK-MLC***-SYSTEM**V12-PR04-EN-P
Rexroth IndraMotion MLC 12VRS System Overview

Description Type code

Version-comprehensive single li- | SWL-IWORKS-ML*-NNVRS-D0-ENG
cense for IndraWorks Engineer-
ing for IndraMotion MLC

25 version-comprehensive sin- | SWL-IWORKS-ML*-NNVRS-D0-ENG*M25
gle licenses for IndraWorks En-
gineering for IndraMotion MLC
(multi-license package)

Fig.6-2: IndraWorks software

All components are automatically installed. IndraWorks WinStudio is installed
in the "WinStudio Lite" version.

In addition to the standard IndraLogic libraries, libraries with PLCopen func-
tion blocks and technology functions are available:

PLCopen function blocks

The AxisInterface facilitates the access to axes. It provides a structure-
based interface (library: ML_Techinterface.library)

The Generic Application Template (GAT) enables the simple and fast
development of clearly structured Logic and Motion applications

The GAT is available in four variants for the IndraMotion MLC target
system:

— Axislnterface: For simple axis motions
—  GATeempact: For simple applications with few axes

- GAT with central state machine: For flexible modular machine con-
cepts

- GAT with a decentral state machine: For flexible modular machine
concepts

Technology-based function blocks extend the basic functionality of the
IndraMotion MLC target system and provide application-specific func-
tionalities such as cam function blocks, programmable limit switch, PID
controller and a secure key transmission (library: ML_TechBase.library)

Technology function blocks extend the basic functionality and provide
application-specific functionalities like e.g. FlyingShear, CrossCultter,
RegisterController etc. (library: ML_TechMotion.library)

Functions supporting hydraulic components provide the following tools:
—  Sequential programming for motion sequences

—  Force-controlled traversing and adjustment of several hydraulic cyl-
inders

Free PLC libraries and PLC libraries by third-party providers:

OSCAT ("Open Source Community for Automation Technology"): This
open source library includes several useful functions in the fields of au-
tomation technology und building automation.

The OSCAT library can be found under www.oscat.de.

Iy

Note that these are not Bosch Rexroth products. Therefore, we
are not liable for completeness, functionality and operating safety
and we do not provide any support for these libraries.
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The following additional software is available for the IndraMotion MLC:

Description

Type code

IndraWorks Operation

Version-related

IndraWorks Operation single li-
cense with activation code

SWL-IWORKS-ML*-12VRS-D0-OPD

25 IndraWorks Operation single
licenses with activation code

SWL-IWORKS-ML*-12VRS-D0-OPD*M25

Version-comprehensive

IndraWorks Operation single li-
cense with activation code

SWL-IWORKS-ML*-NNVRS-D0-OPD

25 IndraWorks Operation single
licenses with activation code

SWL-IWORKS-ML*-NNVRS-D0-OPD-M25

CamBuilder

Version-related

CamBuilder single license

SWS-IWORKS-CAM-12VRS-D0

25 CamBuilder single licenses

SWS-IWORKS-CAM-12VRS-D0*M25

Version-comprehensive

CamBuilder single license

SWS-IWORKS-CAM-NNVRS-DO0

25 CamBuilder single licenses

SWS-IWORKS-CAM-NNVRS-D0-M25

TeamServer

TeamServer single license

SWL-IWORKS-ML*-12VRS-DO-TEAMSERVER

TeamClient

TeamClient single license

SWS-IWORKS-VCS-12VRS-D0

10 TeamClient single licenses

SWS-IWORKS-VCS-12VRS-D0-M10

25 TeamClient single licenses

SWS-IWORKS-VCS-12VRS-D0-M25

OPC server

Version-comprehensive

IndraWorks Communication
(OPC server) single license

SWL-IWORKS-ML*-NNVRS-D0-COM

25 IndraWorks Communication
(OPC server) single licenses

SWL-IWORKS-ML*-NNVRS-D0-COM*M25

WinStudio visualization engineering license
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Description

Type code

WinStudio 07VRS Engineering
single license WIN CE, 512 K
variables

SWS-WINSTU-RUD-07VRS-D0-512K

WinStudio 07VRS Engineering
single license WIN CE, 64 K var-
iables

SWS-WINSTU-RUD-07VRS-D0-64K

WinStudio 07VRS Engineering
single license WIN CE, 4 K vari-
ables

SWS-WINSTU-RUD-07VRS-D0-4K

WinStudio 07VRS Engineering
single license WIN CE, 1.5 K
variables

SWS-WINSTU-RUD-07VRS-D0-1K5

WinStudio visualization runtime license

WinStudio 07VRS runtime single
license WIN CE, 4 K variables

SWS-WINSTU-RUN-07VRS-D0-WCE4K

WinStudio 07VRS runtime single
license WIN CE, 1.5 K variables

SWS-WINSTU-RUN-07VRS-D0-WCE1K5

WinStudio 07VRS runtime single
license WIN CE with web client,
4 K variables

SWS-WINSTU-RUW-07VRS-D0O-WCE4K-1CL

WinStudio 07VRS runtime single
license WIN CE with web client,
1.5 K variables

SWS-WINSTU-RUW-07VRS-DO-WCE1K5-1CL

WinStudio 07VRS runtime multi-
license 4x WIN CE with web cli-
ent, 4 K variables

SWS-WINSTU-RUW-07VRS-DO-WCE4K-4CL

WinStudio 07VRS runtime multi-
license 4x WIN CE with web cli-
ent, 1.5 K variables

SWS-WINSTU-RUW-07VRS-D0O-WCE1K5-4CL

WinStudio 07VRS runtime multi-
license 8x WIN CE with web cli-
ent, 4 K variables

SWS-WINSTU-RUW-07VRS-D0O-WCE4K-8CL

WinStudio 07VRS runtime multi-
license 8x WIN CE with web cli-
ent, 1.5 K variables

SWS-WINSTU-RUW-07VRS-D0O-WCE1K5-8CL

WinStudio 07VRS runtime single
license WIN XP, Windows 7 and
XPe, 4 K variables

SWS-WINSTU-RUN-07VRS-D0-4K

WinStudio 07VRS runtime single
license WIN XP, Windows 7 and
XPe, 1.5 K variables

SWS-WINSTU-RUN-07VRS-D0-1K5

WinStudio 07VRS runtime single
license WIN XP, Windows 7 and
XPe with web client , 4 K varia-
bles

SWS-WINSTU-RUW-07VRS-D0-4K-1CL
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Description Type code

WinStudio 07VRS runtime single | SWS-WINSTU-RUW-07VRS-D0-1K5-1CL
license WIN XP, Windows 7 and
XPe, 1.5 K variables

WinStudio 07VRS runtime multi- | SWS-WINSTU-RUW-07VRS-D0-4K-4CL
license 4x WIN XP, Windows 7
and XPe with web client, 4 K
variables

WinStudio 07VRS runtime multi- | SWS-WINSTU-RUW-07VRS-D0-1K5-4CL
license 4x WIN XP, Windows 7
and XPe with web client, 1.5 K
variables

WinStudio 07VRS runtime multi- | SWS-WINSTU-RUW-07VRS-D0-4K-8CL
license 8x WIN XP, Windows 7
and XPe with web client, 4 K
variables

WinStudio 07VRS runtime multi- | SWS-WINSTU-RUW-07VRS-D0-1K5-8CL
license 8x WIN XP, Windows 7
and XPe with web client, 1.5 K
variables

Fig.6-3: Additionally available software

Diagnostic and Service Tools
IndraMotion Service Tool

I-Remote

The IndraMotion Service Tool (IMST) is a web-based diagnostic tool used to
connect to an IndraMotion/IndraLogic control system via a high-speed
Ethernet connection.

The IMST allows OEMs, end users and service engineers to access and re-
motely diagnose a system. The PC has to use at least the Internet Explorer 8
or Firefox 3.5.

= No installation or setup is required with the IMST. All necessary
files and tools are embedded in the firmware of the control.

A detailed description can be found in the "Rexroth IndraLogic XLC
IndraMotion MLC 12VRS IndraMotion Service Tool" manual.

I-Remote permits connection to an IndraMotion/IndraLogic control system by
Ethernet or modem.

The task of enabling remote access by a service PC to the services of the
control consists of connecting two spatially separate IP networks.

Different standardized methods are thus available:
®  To connect via internet, see "Connection via the Internet" on page 46

e To connect point-to-point (analog/digital telephone network, GSM or
UMTS mobile network), see "Point-to-point connection" on page 46

= I-Remote is not released for the operation on Windows 7.
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Point-to-point connection

Term definitions

More information
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When establishing a connection via internet, the networks of both communi-
cation partners are connected to the internet. As soon as a connection has
been established, the services of the control can be used by every other in-
ternet user. This is a risk of unauthorized access to the control. "VPN con-
nections" use the "unsecure" internet but the data is encrypted by "tunnel-
ing".Thus, a secure connection is established.

There are many tunnel variants (for instance: PPTP, OpenVPN, IPsec).
These different tunneling procedures are based on different protocols. They
differ in configuration complexity and security.

With a point-to-point connection, one of the communication partners specifi-
cally logs on to the remote network via a dial-up connection. The dial-in serv-
er can either be a correspondingly configured PC (client PC) or a stand-alone
device (for instance the INSYS Microelectronics "MoRoS"). In both cases, the
control network is connected to the dial-up connection network. It is important
that both communication partners use the same technology (analog or ISDN).

= A dial-up connection between ISDN and analog telephone con-
nections is not possible.

The cabled point-to-point connection is preferably used due to its excellent
availability, simple configuration and minor security risks.

Service PC A PC that can either remotely control a remote client PC or estab-
lish a direct connection to a control via a router in the remote net-
work

Client PC A PC that can be remotely controlled from the service PC

I-Remote Remote maintenance software that is subject to license, a compo-

nent of the IndraWorks automation platform

MoRoS Modem Router Switch. A router-switch combination with integrated
modem manufactured by INSYS Microelectronics GmbH. Data
telegrams are routed between modem and switch

Fig.6-4: Definition of terms

The following documentation is available for a detailed description of the re-
mote maintenance "I-Remote" software:

° Rexroth IndraWorks [-Remote Remote Maintenance Software, DOK-
IWORKS-IREMOTE*V01-AWO01-EN-P
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Ports and Operating Elements

IndraControl L

Overview

Fig.7-1: Example figure of the IndraControl L45/65
No. Function Description
1 Function modules | Up to four extension modules (up to two with
IndraControl L25) can be connected to the left side of
the IndraControl L using the function module plug con-
nected there
2 Reset button and Reset button to reset the control and status LED to
status LED display the control status. To the functions of the "Re-
set" button and status LED
3 Display with ope- Integral display with operating keys to display diag-
rating keys nostic and status information and operate and param-
eterize the control. Among other functions, the display
can be used to make Ethernet settings for the
Ethernet interface.
4 Real-time Ethernet |Field bus port for Ethernet-based bus systems
interfaces X7E3/
X7E4 *
5 Ethernet interfaces | Ethernet interfaces for connection of the sercos IlI
X7TE1/XTE2 ** drives and I/Os
6 Onboard I/O * Eight digital inputs and eight digital outputs. The on-
board inputs can be used as interrupt inputs
7 Power supply 24 V power supply for the IndraControl L and any con-

nected Inline and function modules
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No. Function Description
8 Ethernet interface | Standard Ethernet interface for a TCP/IP network.
XT7E5 This interface can be used for the following functions:
L Programming interface
. Connect visualization devices
. control-control communication
Note:
This interface is named X7E3 on the IndraControl L25
9 Ready contact X2R | Ready contact to connect the IndraControl L to the E-
Stop loop of the system
10 Slot for Compact This slot accepts the memory card with the
Flash card IndraMotion MLC firmware. User data and programs
are also stored on this card. The control cannot be op-
erated without Compact Flash card.
11 Profibus DP inter- | Field bus interface for Profibus DP. The interface can
face X7P * be configured using the application either as master or
slave.
12 Rexroth Inline I/O The 1/O area of the IndraControl L can be extended up
to 64 bytes of inputs/outputs (512 1/0) by adding more
Rexroth Inline 1/0 modules. A maximum of 63 Rexroth
Inline terminals can be connected. For more informa-
tion on the connection of Rexroth Inline terminals, re-
fer to the documentation "Automation Terminals of the
Rexroth Inline Product Family", DOKCONTRL- ILSY-
SINS***-AWxx-EN-P, R911317021.
xx - Edition
* Optional for IndraControl L25
> only IndraControl L with sercos I
Fig.7-2: Ports and operating elements on the IndraControl Lxx

Wexes The IndraControl L, a function module or an

Inline terminal can be damaged by plugging
in or loosening live connections!

Disconnect the power supply before attaching or loosening connections!
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7.1.2 Interfaces
Ethernet Interface X7E5
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XT7ES5 Ethernet network port

B
X7ES
Fig.7-3: Ethernet interface X7ES
= This interface is labeled with X7E3 on the IndraControl L25.

The IndraControl L can be connected to an Ethernet network via the X7E5

port.

The connection conditions defined in IEEE 802.3 for 100BaseT apply.

Ethiermet

Etherret RJ43

pll———— = Tl m —q

:I><: to the netw ork

—

rrerkrer

Fig.7-4.: Ethernet interface X7ES

RJ45, female connector, 8-pin

Type: Ethernet 100BaseT
Cable length: Max. 100 m
Cabile type: CAT5e with S/STP

Transmission rate:

10 or 100 MBit/s

Fig.7-5: Pin assignment of the RJ45 female connector
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LED Status
On: Link to network provided
L (link)
Off: No connection to network
On: Data packages are sent
S (Send) )
Off: No data is sent
Fig.7-6: Status and diagnostic displays of the Ethernet inferface

Bosch Rexroth recommends the use of a category 5 STP cable.
This port is provided for the programming device network!

Real-Time Ethernet Interfaces X7E3/X7E4 (Optional for L25)

X7E3/X7E4 real-time Ethernet net-
work port

.........

X7E3/XTE4

Fig.7-7: Real-time Ethernet interfaces X7E3/X7E4

The IndraControl L45/L65 can be connected to an Ethernet network via the
X7E3 and X7E4 ports.

The connection conditions defined in IEEE 802.3 for 100BaseT apply.

Ethemet
il = MR M —.4
Etherret 145 = W
r o ey / to the nebo ark
El
L T.. —
—_—
-
|5 PR F— N—
i S
i,
Fig.7-8: Ethernet interfaces X7E3/X7E4
RJ45, female connector, 8-pin
Type: Ethernet 100BaseT
Cabile length: Max. 100 m
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RJ45, female connector, 8-pin
Cable type: CAT5e with S/STP
Transmission rate: 10 or 100 MBit/s
Fig.7-9: Pin assignment of the RJ45 female connector
LED Status
On: Link to network provided
L (link) ]
Off: No connection to network
On: Data packages are sent
S (Send) .
Off: No data is sent
Fig.7-10: Status and diagnostic displays of the Ethernet inferfaces

Bosch Rexroth recommends the use of a category 5 STP cable.
As in the configuration in the application software, these ports can be used

for Ethernet/IP and Profinet.

sercos Il X7E1/X7E2 (only IndraControl L with sercos llI)

X7E1 / X7TE2 sercos lll Interfaces

.........

..........

........

B
XTEAXTE2
Fig.7-11: sercos Ill interfaces X7E1/X7E2

The sercos Il devices are connected to the X7E1 and X7E2 ports.

Ethermet

Etherret R4S

SR P —
ey :: : to the nebw ork
a
4—1 fr—
—_— }
-
I
iy

Fig.7-12:

sercos Ill interface X7E1/X7EZ2
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RJ45, female connector, 8-pin

Type: Ethernet 100BaseT
Cable length: Max. 100 m

Cable type: CAT5e with S/STP
Transmission rate: 100 Mbit/s

Fig.7-13: Pin assignment of the RJ45 female connector
LED Status
On: Link to network provided
L (link)
Off: No connection to network
On: Data packages are sent
S (Send)
Off: No data is sent
Fig.7-14. Status and diagnostic displays of the Ethernet inferface

Profibus DP X7P (Optional for IndraControl L25)

X7P Profibus DP interface

e omm e me
BE BRE RE AR
U A e v
UL RILRL L
| w0 wu
L LR

FE PE B lti

F‘ﬁ“#q&lﬂ l
WA W e
W‘m“"'[ﬂ"‘lﬂ

b e

X7P

Fig.7-15: Profibus interface X7P

A Profibus interface according to DIN EN 50170, Part 2 is available on the
IndraControl L45/L65.
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X7P
1 1
2
5 1 RxD/TXD-P 3
CNTR-T 4
DGND 5
VP 100 mA 6
7
9 6 RxD/TxD-N 8
CNTR-N 9
T

Shield above metallic housing
of the plug connection

Fig.7-16: Profibus DP interface X7P

D-Sub female connector, 9-pin

Type: RS485
Cable type: Shielded, twisted 2-wire
Transmission rate: 10 or 100 MBit/s

Fig.7-17: Pin assignment of D-Sub female connector
The two LEDs displaying the interface state are located above the Profibus
interface:
LED identification | Color State Description
Constantly on Communication
Stat. Green Acyclically on Not configured
Cyclically on Configured
Constantly on No connection
Bus Red ) ) )
Flashing Slave diagnostics
Fig.7-18: Profibus status display by LED

The bus cable is specified in EN 50 170, Part 8-2 as cable type A and must

meet the following cable parameters:

Wave resistance at a frequency of 3 to 20 MHz

135 to 156 Ohm

Operating capacity <= 30 pF/m
Loop resistance <= 110 Ohm/km
Outer diameter > 0.64 mm
Wire cross-section > 0.34 mm?

Fig.7-19: Profibus DP cable parameters

53/223

The following length extensions of a bus segment for the respective transmis-
sion rates result from the cable parameters given for a standard cable of ca-

ble type A:
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Transmission rate in Kbit/s

9,6 19,2 |4545 |93,75 [187,5 |500 |1500 |3000 |6000 |12000

Max. segment length in m

1200 (1200 {1200 (1200 |1000 |400 |200 100 100 100

Ready Contact
Ready contact X2R

Fig.7-20: Maximum segment length depending on transmission rate

X2R

Fig.7-21: Ready contact X2R
The pins 1 and 2 of the 3-pin X2R pin connector are the ports for the Ready
contact.

1y Use only copper wires to connect the connection terminal.

The Ready contact have a single-channel design.

Relay characteristic values (photo-MOS

relay)

Switching capacity 1A, 60VDC

UL rating 1A, 60 V DC resistive
Drop-out time 0.3 ms

Bounce time None

Watchdog time (only analog WD) 50 ms £25 %
Fig.7-22: Characteristic values of the Ready contact

The Ready contact is open in an idle state. It is closed after the component
startup. The contact is re-opened in one of the following states:

e The 24 V DC power supply falls below the permitted limit

e Theinternal 5V and 3.3 V voltage falls below the permitted limit
e  The Ready watchdog is executed

®  The Reset button is pressed

The LED positioned adjacent to the Ready contact is a double LED with
green and red colors. It can assume the following states:
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Compact Flash Slot

Slot for firmware

Ports and Operating Elements

Ready "LED" | Meaning

Off Watchdog not yet started
or

Ready contact opened by software (the watchdog remains trig-
gered internally)

Green Ready contact closed. Watchdogs triggered
Red Ready error. At least one watchdog responded
Fig.7-23: Ready LED

The "Dist." LED has currently no function.

T;T;ﬁ |

Compact-Flash-Slot

Fig.7-24. Compact flash slot

A slot for a Compact Flash card is located on the IndraControl L and accepts
the memory card with the firmware. Data and programs are also stored on
this card. Operation without a Compact Flash card is not possible.

A WARNING Uncontrolled motion caused by operation

without memory card!

Never remove the Compact Flash card while the IndraControl L is running!
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Inline Bus

Fig.7-25: Inline Bus

The IndraControl L can be extended on the right using more Rexroth Inline
terminals. The 1/O unit can be extended up to 64 bytes of inputs/outputs us-
ing these terminals.

Function Module Plug

———

S

&
i
=
.
e
!.m l
1

Function module bus

Fig.7-26: Function module bus

Extension modules (up to two with IndraControl L25 and up to four with
IndraControl L45/L65) can be connected to the left side of the IndraControl L
using the function module plug.

This 120-pin plug is a Bosch Rexroth PC104Plus plug at which the PC104

signals and additional system-specific signals have to be present. Thus, only
function modules developed for the IndraControl L can be connected to this

plug.
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7.1.5 Digital Onboard Inputs and Outputs (IndraControl L45/L65 Only)
General Information

[ 5RON |‘ m - -
= coooco . e
ot :!I-'N e

| o
” ﬁn--‘ (T
E— o
Onboard /O
Fig.7-27: Onboard I/O

Digital Onboard Inputs

There are eight digital inputs on the left half of the plug panel available as on-
board inputs on the IndraControl L45/L65.

Slots 1 and 2:

IN1,IN2,IN5,IN 6

+24 WV

+24V

IN3,IN4,IN7,IN &

Sensor
{e.g. switch)

Fig.7-28: Digital inputs

= Note the color coding on the plugs!
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Number of inputs 8
Connection method 2-wire
Electrical insulation from Ug No
Electrical insulation from U, Yes
Reverse voltage protection Yes

Input voltage:

- Nominal value at "0" 83V..-5V
- Nominal value at "1" 11V..30V
Input current:

- Nominal value at "0" <2.5mA

- Nominal value at "1" 28mA ..6mA
Delay time:

-At"0" to "1" Typ. 50 ps

- At"1" to "0" Typ. 50 ps
Power input from 24 V supply Typ. 60 mA
Cable length (unshielded) <100 m
Interrupt inputs 8

Sensor supply

From ULS via a PTC fuse

Output voltage Typ. Uext. — 1V
Nominal current (total) 0.2A

Short circuit, overload protection Typ. 0.6 A
Criteria to connect of 2-wire proximity

switches:

Quiescent current <25mA
Voltage drop <6V

Fig.7-29: Data of the digital inputs

The LEDs of the input terminals display the respective input state.

LEDs 1, 2, 3,4 Meaning

Off Corresponding input not set
Yellow Corresponding input set
Fig.7-30: Status LEDs of digital inputs

Another dual-colored LED (identified with a D) is green at 24 V and switches
to red in the event of a short circuit or overload.

LED D Meaning

Off 24\ missing

Green 24 V present

Red Short circuit or overload

Fig.7-31: LEDD
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Two terminal strips with a total of eight digital outputs on the IndraControl
L45/L65 are located between the digital inputs and the terminal for the volt-

age supply.

Slots 3 and 4:

GND

eeeend| OUT 1
e sCr Or LFE
e

»E

b

OUT1,0UT 2,0UT 5,0UT 6

GND

GND

OUT 3,0UT 4,0UT 7, 0UT 8

actuator
(e.g. lamp)
Fig.7-32: Digital outputs
= Note the color coding on the plugs!
Number of outputs 8
Connection method 2-wire

Output type

o Semiconductor outputs, non-saving
(] Protected, with automatic restart

J Current-carrying

Electrical insulation from Ug No
Electrical insulation from U, Yes
Output voltage, nominal value 24V
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Rated output current:

- Nominal value

- Maximum value according to DIN EN 0.5A
61131-2 <=0.6A

- Signal 1 2mA..06A
- Signal 0 (leakage current) <=0.5mA
UL rating

- General purpose 0.5A

- Tungsten 5W
Maximum total current of outputs 2A

Parallel connection of outputs

Yes but only within a terminal

Qutput delay time <500 ps
Contactor size (at 1 Hz) SG1 (6.2 W)
Lamp load (at 8 Hz) 5W
Switching frequency

o With ohmic load 100 Hz

. With inductive load

Function (protection)

Overload protection:

° Typical current level causing
switch-off

o Minimum current level causing
switch-off

° Automatic restart at reduced load

1.2A

0.6 A

after approx. 10 ms

Display overload

Red group LED for all
Eight outputs

Voltage reduced on circuit interruption

In nominal mode

Electronic at (V. — 50 V)

Typ. 26 V

Reverse voltage protection

Guaranteed without connected load

Supply voltage according to EN 61131-2

24V DC

Idle stop power consumption from US

Typ. 50 mA

Cable length (unshielded)

<100 m

Fig.7-33: Data of digital outputs

The LEDs of the output terminals display the respective output state.

LEDs 1, 2, 3,4 Meaning

Off Corresponding output not set
Yellow Corresponding output set
Fig.7-34. Status LEDs of digital outputs

Another dual-colored LED (identified with a D) is green at 24 V and switches
to red in the event of a short circuit or overload.
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LED D Meaning

Off 24V missing

Green 24 V present

Red Short circuit or overload
Fig.7-35: LEDD

NOTICE Destruction of the assembly

The assembly can be destroyed due to incorrect and improper connection.
Therefore, avoid the following:

®  Polarity reversal with a simultaneous short circuit of the output lines

®  Polarity reversal with simultaneous connection of externally poled sup-
pressor diodes.

®  Connection of an external voltage > UB

The 0 V reference of the connected loads has to be fed back to the 0 V port
of the IndraControl L. Thus, a 2-pin connection has to be ensured. Otherwise,
a GND short circuit proof is not guaranteed.

7.1.6 Power Supply

Externally Connectable Power Supply
General Information

PWRIN

PWR IN

Fig.7-36: Power supply connection

The power for the IndraControl L, any connected function modules and Inline
terminals is supplied using the black " PWR IN terminal" on the right side of
the IndraControl L.

15 Note the color coding on the plugs.

= Only the feeder connector from the R-IB IL CML S01-PLSET plug
set, available as an accessory for IndraControl L, can be used to
connect the operating voltage. The R-IB IL SCN-PWR IN-CP plug
available for other infeed terminals is not permitted for use with
the IndraControl L!
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Plug contact Signal

1.1 +24 \VDC segment voltage (Ug)

1.2 +24 VDC supply voltage (U,s)

1.3 LGND (ground power supply)

14and 2.4 FE (functional earth)

2.1 +24 VDC uninterruptable power supply (UPS) is currently not sup-

ported

2.2 +24 VVDC primary voltage (Uy)

2.3 PGND (primary ground and segment voltage)
Fig.7-37: Plug assignment on the voltage terminal
Five LEDs are located at the top edge. They have the following meaning:
LED "Uy" Meaning

Off Main circuit supply missing

Green 24 V power supply Uy, for the main circuit present
Fig.7-38: Diagnostic LED of the infeed terminal

LED "Ug" Meaning

Off Segment circuit supply missing

Green 24 V power supply U, s for the segment circuit is present
Fig.7-39: Diagnostic LED of the segment terminal

LED "U." Meaning

Off Power supply U, g missing

Green 24 V power supply U, s present
Fig.7-40: Diagnostic LED of the power supply

LEDs "Fg" and "F\" | Meaning

Currently no function

Fig.7-41: LEDs Fgand Fy
The 7.5 V Inline voltage and the +24 V analog voltage Upya derive from the
external +24 V voltage U s.

For further information, refer to the "Rexroth IndraControl L45/L65" and
"Rexroth IndraControl L25" manuals (see chapter 1.3 "Required and Supple-
menting Documentations" on page 9).

Operating Elements and Displays

A display with operating keys to display diagnostic and status information and
to operate and parameterize the control is located in the top part of the con-
trol. The display can also be used to enter the Ethernet interface settings.
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Fig.7-42: Display with operating keys
The following figure shows the standard menu of the display:

Standard Menu

1.1 1

|Scrn|l all Ethermet Settings/Displays |

1

T

Ethernet |4_T.| Show IP Address
I [IP= aaabbb.cccddd |
Show Subnet Mask
I [SN= 255256.2550 |
Show Stanciard Gateway
I [GW = aaa bbb cceddd |
L[ show MAC Adetess
T [Mac Address = uu-vy-ww-xx-yy-zz |
1.2 |
Device Info Firrmvware: |4—>| Show FYW Yersion

[—
-

i [ CMLixs-MLs- yyv'zz ahcdi
| HWY Mat.no. |<—>| Show Material Number |
[ R ooououaee yy |
{
| HW T yne |4—>| Show Hardware Type |
I [ A |
| HYY Index |4—>| Show Hardware Index |

I | Yy |

SerialMr |4—>| Show Serial Number

I [ SN s
| Temp. |<—-| Show Temperature |

1 [ Temp. +xx.x C |

OHC Ctrl 4—-| Show Operating Hours

| | s g | only possible in

3 [ xxxnx h | "Advanced Mode"
| OHC Fan (if avail.) |4—>| Show Operating Hours |4>| OHC Fan Reset ? |

|

I

Kok h | | Ok ?

Fig.7-43: Standard menu overview to operate display and keyboard
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8 IndraDrive - Drive Technology

8.1 General Information
The drive solution IndraDrive creates a modular system with versatile use by
combining the product advantages:
e  Scalable in power and function
e  Continuous in technology, engineering and operation
®  Complete synchronous and asynchronous motor portfolio
IndraDrive has a number of application benefits such as:

e Easy implementation from frequency converters to high-end servo appli-
cations using a common platform for open-loop and closed-loop

e  Scalable scope of power and functions due to a free combination of con-
trols and power sections

®  Wide power spectrum from 100 W to 630 kW

® |Integrated safety engineering according to EN 13849-1 category 3 PL d
and EN 62061 SIL 2 for safe halt and safe motion

e  Common intermediate circuit to exchange energy at multi-axis operation
e  Energy-saving mains feedback
Rexroth IndraDrive is provided in two variants:
. Compact converter system
— IndraDrive Cs (see chapter 8.2.1 "Brief Description" on page 66)
®  Modular inverter system
—  Control sections

We provide control sections from standard to high-end applications
tailored for your personal use case. Certified safety engineering
and standardized interfaces meet all your requirements.

-  BASIC OPEN LOOP
—  BASIC UNIVERSAL - Single-axis
—  BASIC UNIVERSAL - Double-axis

The motor line IndraDyn covers all requirements of the modern factory auto-
mation with their manifold designs:

®  Synchronous and asynchronous servo motors
e  Servo motors for hazardous areas according to ATEX and UL/CSA

®  Synchronous and asynchronous motors for high-speed applications
such as motor spindles
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Compact System IndraDrive Cs

Brief Description

Technical features

IndraDrive Cs integrates power and control section in one device. It is char-
acterized by its space-saving design and excellent performance data. Due to
the default support of the most common encoder types, the encoder system
and motor system can be freely selected.

Fig.8-1: Compact system IndraDrive Cs
Technical Data

Two series for direct mains connection to 110 — 230 VAC or 200 - 500
VAC

Suitable for motors from 0.05 to 3.5 kW continuous power
Complete, scalable drive program

Provides the complete functionality of the IndraDrive drive family
Digital inputs/outputs and analog input on board

Intelligent control panel with programming module function allows de-
vice exchange without PC

Integrated safety engineering STO (Safe Torque Off) according to EN
13849-1 Cat. 4 PL e and EN 62061 SIL 3

Integrated braking resistance. An external braking resistance can also
be connected
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Converter Size 1 Size 2
Tvoe HCS01.1E | HCS01.1E | HCS01.1E | HCS01.1E | HCS01.1E | HCS01.1E | HCSO01.1E | HCSO01.1EW
P WO0003 WO0006 WO0009 w0013 WO0005 W0008 w0018 0028
Performance data
Mains con-
nection 3AC110...230V 3 AC 200 ... 500 V
voltage
Conti
C:’r’;e':tuous 1.4 Ay 2.3 Ay 3 A 4.4 Ay 2 A 2.7 Ay 7.6 Ay 11.5 Ay
Maxi
Cuar’r‘('a:t“m 3.3 Ay 6 Ay 9 Agy 13 Agg 5 Ay 8 A 18 Ay 28 A
Mechanical
continuous 100 W 200w 400 W 750 W 400 W 750 W 1500 W 3500 W
power
Mechanical data
Width 50 mm 70 mm
Height with/
without 160/215 mm 213/268 mm
cooling
body
Depths
with/without 196/220 mm
control pan-
el
Mass 0.72 kg 1.7 kg
Fig.8-2: Technical data of the IndraDrive Cs
8.2.3 Firmware
The following firmware versions of the IndraDrive CS are supported by the
IndraMotion MLC:
e FWA-INDRV*-MPB-16VRS-D5-1-SNC-NN
e FWA-INDRV*-MPB-17VRS-D5-1-SNC-NN
e  FWA-INDRV*-MPE-16VRS-D5-1-SNC-NN
¢ FWA-INDRV*-MPE-17VRS-D5-1-SNC-NN
8.24 Documentation
The following documentation provides comprehensive descriptions of the
IndraDrive M HMV devices:
e Rexroth IndraDrive Cs Drive Systems with HCS01, DOK-INDRV*-
HCS01******-PRxx-EN-P
xx - Edition
8.3 IndraDrive Control Section
8.3.1 Brief Description

All IndraDrive control sections — from the simple frequency converter to the
high-end servo drive with integrated MotionControl - can be combined with all
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IndraDrive C converters (see chapter 8.4 "IndraDrive C Converters" on page
72) and IndraDrive M inverters (see chapter 8.5 "IndraDrive M Inverters" on
page 77).

The control sections differ in performance, function and configuration. Any-
thing is possible with different firmware versions and control panels. This flex-
ible system concept provides an optimum solution for your individual applica-
tion in terms of technology and economy.
IndraDrive Basic control section

These control sections are the economical solution for all standard applica-
tions with moderate requirements in terms of control quality and interface
flexibility. A standard encoder interface for IndraDyn motors is already on
board for the BASIC control sections. The BASIC UNIVERSAL control sec-
tions are provided with another option slot.

e BASIC UNIVERSAL - Single axis CSB01.1C-SE-ENS-NNN-L2-S-NN-

FW
e  BASIC UNIVERSAL - Double axis CDB01.1C-SE-ENS-EN2-NNN-MA1-
S52-S-NN-FW
&G 2
e i
‘I Ll B
% 4

FEE

LI
L2 BT
EWE

bk

& LR &

Fig.8-3: IndraDrive BASIC UNIVERSAL control section
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Fig.8-4. Control section IndraDrive BASIC UNIVERSAL double axis
IndraDrive Advanced control sec-  These control sections meet the highest requirements in terms of control
tion  quality. Virtually all applications are performed with a wide range of interfaces
for communication and encoders as well as analog or digital inputs and out-
puts.

e  ADVANCED CSHO01.1C-SE-ENS-EN2-NNN-S2-S-NN-FW
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Fig.8-5: IndraDrive ADVANCED control section

8.3.2 Technical Data

IndraDrive control sections

BASIC BASIC
UNIVERSAL UNIVERSAL dou- | BASIC ADVANCED
ble axis
Master communication
Profibus ) o o)
sercos |l ) ¢) ¢)
sercos |l ) o) )
Configurations
Option 1 ° o/e .
Option 2 ° o/e .
Option 3 - - °
Optic_m: Safety engi- o oo .
neering
Slot for multimedia
° eo/e °
card
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BASIC BASIC
UNIVERSAL UNIVERSAL dou- |BASIC ADVANCED
ble axis
Encoder interfaces
IndraDyn  motors
MSK, MKE, MAD
und MAF, Hiper- (] ) 0)
face®, 1 VSS and 5
V TTL
Motors: MHD and o o o
MKD
EnDat 2.1, 1 VSS
and 5V TTL © © ©
Cycle times
Current control 125 s 62.5 ps
Velocity control 250 ps 125 ps
Position control 500 ps 250 ps
PWM frequency
4/8 kHz o/e o/e o/e
12/16 kHz -/- -/- o/e
Inputs/outputs
Digital inputs/
Thereof to be used 5/1 18/2 712
for touch probes
Digital inputs/ 3 4 4
outputs
Analog inputs - 1 1
Analog outputs - 2 2
Relay outputs 1 1 1
Control voltage data
Control voltage 24V DC
Pgwer con;umptlon 6.5 W 75W BW
without options
Continuous current 0.27 A 0.31A 0.25A
without options
° Basic equipment

o Option
Fig.8-6: Technical data of IndraDrive control sections
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8.3.3 Firmware

The following firmware versions of the control section are supported by the
IndraMotion MLC:

*  FWA-INDRV*-MPH-06VRS-D5-1-SNC-NN
e FWA-INDRV*-MPD-06VRS-D5-1-SNC-NN
®  FWA-INDRV*-MPB-06VRS-D5-1-SNC-NN
* FWA-INDRV*-MPC-06VRS-D5-1-SNC-NN
* FWA-INDRV*-MPH-07VRS-D5-1-SNC-NN
*  FWA-INDRV*-MPD-07VRS-D5-1-SNC-NN
e FWA-INDRV*-MPB-07VRS-D5-1-SNC-NN
®  FWA-INDRV*-MPC-07VRS-D5-1-SNC-NN
e FWA-INDRV*-MPH-08VRS-D5-1-SNC-NN
e FWA-INDRV*-MPD-08VRS-D5-1-SNC-NN
*  FWA-INDRV*-MPB-08VRS-D5-1-SNC-NN
e FWA-INDRV*-MPC-08VRS-D5-1-SNC-NN
®  FWA-INDRV*-MPB-17VRS-D5-1-SNC-NN
e FWA-INDRV*-MPM-17VRS-D5-1-SNC-NN
*  FWA-INDRV*-MPC-17VRS-D5-1-SNC-NN

8.34 Documentation

The following documentations provide comprehensive descriptions of the
IndraDrive M CSH devices:

o Rexroth IndraDrive Drive Controllers Control Sections CSB01, CSHO1,
CDBO01 CSB01, CSHO01, CDB01, DOK-INDRV*-CSH********.PRxx-EN-P

xx - Edition

8.4 IndraDrive C Converters
8.4.1 Brief Description

The converters of the IndraDrive C series combine inverters and supply in
one device. The compact design contains additional mains connections and
is thus especially suitable for single-axis applications.
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Fig.8-7: IndraDrive HCSO0Z converters
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Fig.8-8:

Technical Data

Performance data e

to 1.535 A

High overload capacity

IndraDrive HCS03 converters

Compact design for single-axis applications

Direct mains connection from 200 V to 500 V

IndraDrive C — Compact converters HCS02

Option to connect inverters for cost-effective solutions

Power range from 1.5 kW to 630 kW with maximum currents from 12 A

Tvoe HCS02.1E- HCS02.1E- HCS02.1E- HCS02.1E-

P W0012 W0028 W0054 W0070
Performance data
Continuous current 45A 11.3A 20.6 A 28.3 A
Maximum current 11.5A 28.3 A 54 A 70.8 A
Intermediate circuit
continuous power| 2.1/2.1 kW 5.1/5.1 kW 7/10 KW 9/14 kW
with/without choke
Maximum power with/

5/5 kW 8/10 kW 12/16 kKW 14/19 kKW

without choke
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HCS02.1E- | HCS02.1E- | HCS02.1E- | HCS02.1E-

Type WO0012 W0028 W0054 WO0070

Mains connection volt- 3 AC 200 ... 500 V, 1 AC 200 ... 250 V (+10 %)

age
Mains input continu- 6 A 13A 19 A 30 A
ous current
Power  dependency at Uy <400 V: 1 % power reduction per 4 V
from the supply volt- )
age at U\ > 400 V: 1 % power gain per 5V
Intermediate circuit

. - [ ] [} [ )
connection
Intermediate circuit 135 uF 270 uF 405 F 675 uF

capacity

Braking resistance

Internal/exter- | Internal/exter-

Braking resistance Internal Internal

nal nal
Maximum braking en-| .y 5 kWs 9 kWs 13 kWs
ergy consumption
Continuous  braking | 5\ 0.15kW | 0.35/3.8KW | 0.5/5.5KW
power
Maximum  braking 4 KW 10 kW 18 KW 25 kW
power

Control voltage data

Control voltage data, DC 24 V (not to supply the motor holding brake)

internal

Control voltage, exter- DC 24V £20 %

nal (DC 24 V £5 % at supply of the motor holding brake)
Power consumption

without control sect!on 12 W 14 W 23 W 23 W
and motor holding

brake

Continuous current

without control sect!on 05A 06A 1A 1A
and motor holding

brake

Mechanical data

Width 65 mm 65 mm 105 mm 105 mm
Height 290 mm 352 mm

Depth 252 mm

Mass 2.9kg 3.8 kg 6.7 kg 6.8 kg
° Basic equipment

Fig.8-9: IndraDrive C HCSO03 converters
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IndraDrive C — Compact converters HCS02

Tvoe HCSO03.1E- HCSO03.1E- HCSO03.1E- HCSO03.1E-
P W0070 W0100 W0150 W0210

Performance data

Continuous current 45 A 73 A 95 A 145 A

Maximum current 70 A 100 A 150 A 210 A

Intermediate circuit

continuous power| 13/25 kW 24/42 KW 34/56 kW 42/85 kW

with/without choke

Maximum power With/| 5, |\ | 3359 kW | 54/89 kW | 68/124 KW

without choke

Mains connection volt-
age

3 AC 400 ... 500 V (+10 %/-15 %)

Mains input continu-
ous current

50 A

80 A

106 A

146 A

Power  dependency
from the supply volt-
age

at Uy <400 V: 1 % power reduction per 4 V

Intermediate circuit

connection

Intermediate circuit

capacity

940 uF

1.440 yF

1.880 pF

4.700 pF

Brake chopper

Continuous
power

braking

13.2 kW

18.9 kW

25.2 kW

42.6 kW

Maximum
power

braking

42 kW

63 kW

97 kW

137 kW

Control voltage data

Control voltage data,
internal

DC 24 V (not to supply the motor holding brake)

Control voltage, exter-
nal

(DC 24 +5 % at supply of the motor holding brake)

DC 24V 20 %

Power consumption

without control sect!on 22 5W o5 W 25 W 30 W
and motor holding

brake

Continuous current

without control sect!on 09 A 1A 1A 13A
and motor holding

brake

Mechanical data

Width 125 mm 225 mm 225 mm 350 mm
Height 440 mm

Depth 309 mm

Mass 13 kg 20 kg 20 kg 38 kg
° Basic equipment

Fig.8-10:

IndraDrive C HCS03 converters
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8.4.3 Documentation

The following documentations provide comprehensive descriptions of the
IndraDrive M HMV devices:

. Rexroth IndraDrive Drive Controllers HCS04.2E, DOK-INDRV*-
HCS04.2****-PRxx-EN-P

° Rexroth IndraDrive Drive Controllers Power Sections HCS02, DOK-
INDRV*-HCS02*UL***-IBxx-EN-P

. Rexroth IndraDrive Drive Controllers Power Sections HCS03, DOK-
INDRV*-HCSO03*UL***-IBxx-EN-P

° Rexroth IndraDrive C Drive Controllers HCS02.1, HCS03.1, DOK-
INDRV*-FU*********_|Bxx-EN-P

xx - Edition

8.5 IndraDrive M Inverters
8.5.1 Brief Description

Multi-axis applications are the core business of the modular IndraDrive M.
Supply devices provide the required intermediate circuit voltage for inverters.
Compact single-axis or double-axis inverters and supply devices with integra-
ted mains connection components allow space-saving solutions for big axis
groups in particular.

Fig.8-11: IndraDrive M HMS
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1] off

Fig.8-12: IndraDrive M HMD
8.5.2 Technical Data

Performance data e  Single-axis inverters with maximum currents from 20 A to 350 A
o Double-axis inverters with maximum currents from 12 A to 36 A
®  Space-saving design for multi-axis applications
®  Feeding via supply unit or inverter
o Energy exchange via common intermediate circuit
®  Option to connect converters for cost-effective solutions

IndraDrive M — Modular single-axis inverters HMS01 and HMS02

HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS02.1 | HMS02.1

Type NWO0020- | NW0036- | NW0054- | NWO0070- | NWO0110- | NWO0150- | NW0210- | NWO0350- | NW0028- | NW0054-
A-07- A-07- A-07- A-07- A-07- A-07- A-07- A-07- A-07- A-07-

NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN

Performance data

Continu-

ous cur-| 121A 21.3A 35A 42.4 A 68.5 A 100 A 150 A 250 A 13.8 A 25A
rent

Maximum

20A 36 A 54 A 70 A 110 A 150 A 210 A 350 A 28 A 54 A
current
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HMS01.1 | HMSO01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMSO01.1 | HMS02.1 | HMS02.1
Tvoe NWO0020- | NW0036- | NW0054- | NW0070- | NW0110- | NW0150- | NW0210- | NWO0350- | NW0028- | NW0054-
yp A- 07- A- 07- A- 07- A-07- A- 07- A- 07- A- 07- A-07- A- 07- A- 07-
NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN
Intermedi-
ate circuit - 0.14 mF | 0.27 mF
capacity
Control voltage data
Control
voltage, DC 24 V +20 % (DC 24 +5 % at supply of the motor holding brake)
external
Power
consump-
tion with-
out control | 4\ 15 W 10W 16W | 34W | 23w | 75W | 218W | 13w 17 W
section
and motor
holding
brake
Continu-
ous cur-
rent with-
outcontrol\ -y n | 07A | 04A | 07A | 14A 1A 31A | 91A | 05A | 07A
section
and motor
holding
brake
Mechanical data
Width 50 mm 50 mm 75 mm 100 mm | 125 mm | 150 mm | 200 mm | 350 mm 50 mm 75 mm
Height 440 mm 352 mm
Depth 309 mm 252 mm
Mass 5.3 kg 5.3 kg 6.7 kg 7.9 kg 11 kg 12.7 kg 18.4kg | 31.7kg 3.5 kg 5kg
Fig.8-13: IndraDrive M HMS converter
IndraDrive M — Modular double-axis inverters HMDO01
Tvoe HMDO01.1NWO0012- A- 07- HMDO01.1NWO0020- A- 07- HMDO01.1NWO0036- A- 07-
p NNNN NNNN NNNN
Performance data
Continuous current 7A 10A 20 A
Maximum current 12 A 20 A 36 A

Control voltage data

Control voltage, external

DC 24V +20 % (D

C 24V £5 % at supply of the motor holding brake)

Power consumption without
control section and motor
holding brake

17 W

17w

"MW
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Tvoe HMDO01.1NWO0012- A- 07- HMDO01.1NWO0020- A- 07- HMDO01.1NW0036- A- 07-
yp NNNN NNNN NNNN
Continuous current without
control section and motor 0.7 A 0.7A 05A
holding brake
Mechanical data
Width 50 mm 50 mm 75 mm
Height 440 mm
Depth 309 mm
Mass 5.5 kg 5.7 kg 7.5 kg
Fig.8-14. IndraDrive M HMD converter
8.5.3 Documentation
The following documentations provide comprehensive descriptions of the
IndraDrive M HMV devices:
° Rexroth IndraDrive Drive Controllers Power Sections HMS01, DOK-
INDRV*-HMSO01*UL***-IBxx-EN-P
o Rexroth IndraDrive Drive Controllers Power Sections HMS02, DOK-
INDRV*-HMS02*UL***-IBxx-EN-P
° Rexroth IndraDrive Drive Controllers Power Sections HMDO01, DOK-
INDRV*-HMDO1*UL***-IBxx-EN-P
xx - Edition
8.6 IndraDrive M Supply Units
8.6.1 Brief Description

The highest energy yield is achieved with feedback-capable supply units.
Apart from the mains feedback in regenerative mode of the drives, these de-
vices are featured with sinusoidal mains currents, a total power factor of 0.99
and a controlled intermediate circuit.
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Fig.8-15: IndraDrive M HMV
8.6.2 Technical Data

Performance data e  Power range from 15 kW to 120 kW
e  Direct mains connection from 400 V to 480 V
e  Energy-saving mains feedback
® Integrated mains contactor
® Integrated braking resistance
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IndraDrive M — Modular supply units HMV01 and HMV02

HMV01.1 | HMVO01.1 | HMVO01.1 | HMVO01.1 | HMV01.1 | HMV01.1 | HMV01.1 | HMV02.1
EW0030- | EW0075- | EW0120- | RW0018- | RW0045- | RW0065- | RW0120- | RWO0015-
A-07 - A-07 - A-07 - A-07 - A-07 - A-07 - A-07 - A-07 -
NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN

Type

Performance data

L“;;Z:ﬁf;‘jvitﬁgj;‘gho"k‘;““””°“S 18/30 kW | 45/75 kW 72(3\/20 —M8KW | —/45 kW | —/65 KW | /120 kW | —/15 kW
Maximum power 45 kW 112 kW | 180 kW 45 kW 112kW | 162 kW | 180 kW 29 kW
Mains connection voltage 3 AC 400 ...480 V (+10 %/-15 %)

Mains input continuous current 51A 125 A 200 A 26 A 65 A 94 A 181 A 23 A

at Uy <400 V: 1 % power reduction per 4 V
Power dependency from supply

voltage at Uy > 400 V: 1 % power gain at U,y > 400 V: No power gain
per4V

Intermediate circuit capacity 1.410 pF | 3.760 pF | 5.640 yF | 705 pF 1.880 2.820 4.950 700
I'rgtneézediate cireuit voltage DC 435 ... 710V DC 750 V (controlled)
Braking resistance
Braking resistance Internal External | Internal
i\i"o":"" braking energy consump-| 44 s | 250 kWs | 500 kWs | 80 kWs | 100 kWs | 150 kws | - 40 KW
Continuous braking power 1.5 kW 2 kW 2.5 kW 0.4 kW 0.4 kW 0.4 kW - 0.3 kW
Max. braking power 36 kW 90 kW | 130 kW | 36 kW 90 kW | 130 kW - 33 kW
Control voltage data
Control voltage, external DC24V 5%
Power consumption 25W 30w 55W 31w 41W 108 W 224 W 27T W
Continuous current 1A 1.3A 23A 1.3A 19A 45A 13A 1.1A
Mechanical data
Width 150 mm | 250 mm | 350 mm | 175 mm | 250 mm | 350 mm | 350 mm | 150 mm
Height 440 mm 352 mm
Depth 309 mm 252 mm
Mass 13.5 kg 22 kg 32 kg 13.5kg 20 kg 31 kg 34.5 kg 9.5 kg

Fig.8-16: IndraDrive M HMV supply units

8.6.3 Documentation

The following documentations provide comprehensive descriptions of the
IndraDrive M HMV devices:

®  Rexroth IndraDrive Supply Units HMV01, DOK-INDRV*-HMV01*UL***-
IBxx-EN-P

o Rexroth IndraDrive Supply Units HMV02, DOK-INDRV*-HMV02*UL***-
IBxx-EN-P

xx - Edition
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9 I/O Periphery

9.1 General Information

The following I/O components extend the hardware of the IndraMotion MLC

®  Central Rexroth Inline 1/Os (Inline terminals mounted on the control,
maximum 512 inputs/outputs) (see chapter 9.3 "Rexroth Inline Termi-
nals" on page 83)

e  Decentral Rexroth Inline I/Os (see chapter 9.3 "Rexroth Inline Termi-
nals" on page 83) *

®  Decentral Rexroth IndraControl S20 1/Os via Profinet and sercos (see
chapter 9.4 "Rexroth IndraControl S20" on page 89)

° Decentral Rexroth IndraControl S67 1/Os via Profibus DP, Profinet and
sercos (see chapter 9.5 "Rexroth IndraControl S67" on page 91)

e  Decentral Rexroth Fieldline 1/Os via Profibus DP (see chapter 9.6
"Rexroth Fieldline M8" on page 94)

e  Decentral Rexroth Block 1/O via Profibus DP and sercos (see chapter
9.7 "Rexroth Block I/O" on page 94)

®  Function modules (see chapter 10 "Function Modules" on page 97)

e  HMI devices (see chapter 11 "IndraControl V — Visualization Devices"
on page 127)

9.2 FDT/DTM

FDT (Field Device Tool) is a manufacturer-independent concept to configure,
parameterize, diagnose and manage field devices. The FDT functionality of
IndraWorks is called FDT Container.

The IW FDT Container integrates third party engineering tools provided by
the device manufacturer as DTMs (device type managers). It is based on the
FDT standards 1.2 and 1.2.1 of the FDT Group.

FDT/DTM is available for the bus systems, Profinet and sercos.

9.3 Rexroth Inline Terminals

L25,L45,L65 The Inline bus of the Lxx controls integrates 1/O modules of the IndraControl
Inline bus. Up to 63 I/O modules can be connected. The maximum number
depends on the user data of the connected 1/0 modules.

Feature overview:
e  Extendable with modules up to 63 external I/O modules
e  Maximum of 244 bytes in each data direction of the process data
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Fig.9-1: Extensible Inline terminal
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Fig.9-2: Rexroth Profibus DP Inline coupler



DOK-MLC***-SYSTEM**V12-PR04-EN-P Bosch Rexroth AG 85/223
Rexroth IndraMotion MLC 12VRS System Overview

Profinet coupler

1/0 Periphery

The field bus coupler integrates the IndraControl Inline bus I/O modules into
the Profibus DP. The Profibus DP structurally permits the connection of up to
125 field bus couplers with 61 additional I/O modules each. The maximum
number depends on the Profibus DP master and the user data of the connec-
ted I/O modules.

Type code: R-IL PB BK DI8 DO4-PAC

Overview on the field bus coupler features:

e  Eight digital inputs, type 1,24 V DC

e  Four digital outputs, 24 V DC, 0.5 A

e  Extendable with modules up to 61 external I/O modules

e  Maximum of 244 bytes in each data direction of the process data
®  Parameterization and configuration via GSD including diagnostics
®  Lockable control panel for the operating mode and address switch
For a detailed description, refer to the manual

e  Rexroth Inline Bus Couplers for PROFIBUS-DP R-IL PB BK DI8 DO4-
PAC, DOK-CONTRL-ILPBBKDI8DO-AWxx-EN-P

xx - Edition

LR EUSL
Rexroth
| oo

PROFINET

Fig.9-3: Rexroth Profinet Inline coupler

The field bus coupler integrates the IndraControl Inline bus I/O modules into
Profinet. Profinet structurally permits the connection of up to 225 field bus
couplers with 61 additional I/O modules each. The maximum number de-
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pends on the Profinet controller and the user data of the connected 1/0 mod-
ules.

Type code: R-IL PN BK DI8 DO4-PAC

Overview on the field bus coupler features:

e  Eight digital inputs, type 1, 24 V DC

o Four digital outputs, 24 V DC, 0.5 A

o Extendable with modules up to 61 external I/O modules

e  Maximum of 244 bytes in each data direction of the process data

®  Parameterization and configuration via GSDML including diagnostics
®  |ockable control panel for the operating mode and address switch
The documentation on this device is currently prepared.

¥ BEw
Rexroth

Rl BN B D DeCed-I A

lwt PR 11 DT E VO
MRAT Al o O AL AN D
P vl

SERCOS I

== IR

Fig.9-4:
The field bus coupler integrates 1/0 modules of the IndraControl Inline bus in-
to sercos. With regard to its structure, sercos allows the connection of up to
255 field bus couplers with 61 additional I/O modules each. The maximum
number depends on the user data of the 1/0O modules.

Type code: R-IB IL S3 BK DI8 DO4-PAC

Rexroth sercos Inline coupler
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Overview on the field bus coupler features:

e  Eight digital inputs, type 1,24 V DC

. Four digital outputs, 24 V DC, 0.5 A

e  Extendable with modules up to 61 external I/O modules

e  Maximum of 244 bytes in each data direction of the process data

®  Parameterization and configuration via SDDML including diagnostics

®  Lockable control panel for the operating mode and address switch

For a detailed description, refer to the manual

®  Rexroth Inline Bus Couplers for sercos Ill with Digital Inputs and Out-
puts DOK-CONTRL-ILS3BKDI8DO-KBxx-EN-P

xx - Edition

The Rexroth Inline system consists of the following components:

Type code

Brief description

Digital input modules

R-IB IL 24 DI 2-PAC

Digital input module; DC 24 V; 2 inputs

R-IB IL 24 EDI 2-DES

Digital input module; DC 24 V; 2 inputs; DESINA diag-
nostics

R-IB IL 24 DI 4-PAC

Digital input module; DC 24 V; 4 inputs

R-IB IL 24 DI 8-PAC

Digital input module; DC 24 V; 8 inputs

R-IB IL 24 DI 16-PAC

Digital input module; DC 24 V; 16 inputs

R-IB IL 24 DI 32/HD-PAC

Digital input module; DC 24 V; 32 inputs

R-IB IL 24 DI 16-NPN-PAC

Digital input module; DC 24 V; 16 inputs; npn-switch-
ing

R-IB IL 24 DI 32/HD-NPN-
PAC

Digital input module; DC 24 V; 32 inputs; npn-switch-
ing

R-IB IL 24 DI 8/HD-PAC

Digital input module; DC 24 V; 8 inputs

Digital output modules

R-IB IL 24 DO 2-2A-PAC

Digital output module; DC 24 V / 2.0 A; 2 outputs

R-IB IL 24 DO 4-PAC

Digital output module; DC 24 V /0.5 A; 4 outputs

R-IB IL 24 DO 8-PAC

Digital output module; DC 24 V / 0.5 A; 8 outputs

R-IB IL 24 DO 8-2A

Digital output module; DC 24 V /2.0 A; 8 outputs

R-IB IL 24 DO 8-2A-PAC

Digital output module; DC 24 V /2.0 A; 8 outputs

R-IB IL 24 DO 16-PAC

Digital output module; DC 24 V /0.5 A; 16 outputs

R-IB IL 24 DO 32/HD-PAC

Digital output module; DC 24 V / 0.5 A; 32 outputs

R-IB IL 24 DO 2-NPN-PAC

Digital output module; DC 24 V / 0.5 A; 2 outpults;
npn-switching

R-IB IL 24 DO 8-NPN-PAC

Digital output module; DC 24 V / 0.5 A; 8 outputs;
npn-switching

R-IB IL 24 DO 32/HD-NPN-
PAC

Digital output module; DC 24 VV / 0.5 A; 32 outputs;
npn-switching
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Type code

Brief description

R-IB IL 24 DO 8/HD-PAC

Digital output module; DC 24 V / 0.5 A; 8 outputs

Relay modules

R-IB IL 24/230 DOR 1/W

1 relay changeover contact

R-IB IL 24/230 DOR 1/W-
PAC

1 relay changeover contact

R-IB IL 24/230 DOR 4/W

4 relay changeover contacts

R-IB IL 24/230 DOR 4/W-
PAC

4 relay changeover contacts

Analog modules

R-IB IL Al 2/SF-PAC

Analog input module; voltage; 2 inputs

R-IB IL Al 2/SF-230-PAC

Analog input module; voltage 230V; 2 inputs

R-IB IL Al 4/EF-PAC

Analog input module; difference; 4 inputs

R-IB IL Al 8/SF-PAC

Analog input module; voltage; 8 inputs

R-IB IL Al 8/IS-PAC

Analog input module; current; 8 inputs

R-IB IL TEMP 4/8 RTD-PAC

Analog input module; resistance element; 8 inputs

R-IB IL TEMP 2 RTD-PAC

Analog input module; resistance sensor; 2 inputs

R-IB IL TEMP 2 UTH-PAC

Analog input module; temperature sensor; 2 inputs

R-IB IL SGI 2/F-PAC

Analog input module; strain gauges; 2 inputs

R-IB IL AO 1/SF-PAC

Analog output module; voltage; 1 output

R-IB IL AO 1/SF/CN-PAC

Analog output module; voltage; 1 output

R-IB IL AO 2/U/BP-PAC

Analog output module; voltage; 2 outputs

R-IB IL AO 2/SF-PAC

Analog output module; voltage; 2 outputs

R-IB IL AO 2/SF/CN-PAC

Analog output module; voltage; 2 outputs

Supply modules

R-IB IL PWR IN-PAC

Power supply module of the logic voltage/segment
voltage

R-IB IL PWR IN/R-PAC

Power supply module of the logic voltage

R-IB IL PWR-IN/2F-D-PAC

Power supply module of the power supply

R-IB IL 24 SEG-PAC

Power supply module of the segment voltage

R-IB IL 24 SEG/F-PAC

Power supply module of the segment voltage

R-IB IL 24 SEG/F-D-PAC

Power supply module of the segment voltage

Communication and technolo

gy modules

R-IB IL CNT-PAC

Counter module; 4 inputs

R-IB IL RS232-PRO-PAC

Communication module; serial RS232 interface

R-IB IL RS485/422-PRO-
PAC

Communication module; serial RS485 interface

R-IB IL INC-IN-PAC

Detecting incremental encoders; 1 input
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Documentation

I/O Periphery
Type code Brief description
R-IB IL SSI-PAC Positioning terminal; single-turn, multi-turn absolute
value encoder; 1 input
R-IB IL PWM/2-PAC Pulse width modulator; 2 PWM outputs
R-IB IL SSI-IN-PAC Detecting absolute value encoders; 1 input
R-IB IL 24 IOL 4 DI 12-PAC |4 I/O link ports; 12 digital inputs

Fig.9-5: /O modules and supply module

Block I/O modules are bus couplers with integrated 1/Os. No further modules
can be attached to Block I/O modules.

Type code Brief description

R-ILB S3 24 DI16 DO16 Plgltal sercos 1/0 module; 16+16 digital inputs; 16 dig-
ital outputs, 1 A

R-ILB S3 Al4 AO2 ,(’;\Staplﬁi sercos |/O modules; 4 analog inputs; 2 analog

Digital Profibus 1/0 module; 16+16 digital inputs; 16

R-ILB PB 24 DI16 DO16 digital outputs, 1 A

Fig.9-6: Block I/0 modules
The Rexroth Inline system is described in detail in the manual

° The Automation Terminals of the Product Family Rexroth Inline, DOK-
CONTRL-ILSYSINS***-AWxx-EN-P

xx - Edition

9.4 Rexroth IndraControl S20

Profinet coupler

oo |
™
aif®
gr¥

 ARRRAARAY!

e

Fig.9-7: Rexroth Profinet S20 coupler

The field bus coupler integrates the IndraControl S20 I/O modules into the
Profinet. Profinet structurally permits the connection of up to 255 field bus
couplers with 63 I/O modules each. The maximum number depends on the
Profinet controller and the user data of the connected 1/0 modules.

Overview on the field bus coupler features:
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o Extendable with modules up to 63 external I/O modules

e  Maximum of 1485 bytes in each data direction of the process data

®  Parameterization and configuration via GSDML including diagnostics
®  |Lockable control panel for the operating mode and address switch
The documentation on this device is currently prepared.

Fig.9-8: Rexroth sercos S20 coupler

The field bus coupler integrates 1/0 modules of the IndraControl S20 into
sercos. With regard to its structure, sercos allows the connection of up to 255
field bus couplers with 63 additional 1/0 modules each. The maximum num-
ber depends on the user data of the connected I/0O modules.

Overview on the field bus coupler features:

° Extendable with modules up to 63 external /O modules

e  Maximum of 244 bytes in each data direction of the process data

®  Parameterization and configuration via SDDML including diagnostics
®  Lockable control panel for the operating mode and address switch
The documentation on this device is currently prepared.

The following modules are available as bus coupler extension:

Type code Brief description

Digital input modules

S20-DI16/4 Digital input module; DC 24 V; 16 inputs; 2-, 3-, 4-wire
connection technology

S20-DI32/1 Digital input module; DC 24 V; 32 inputs; 1-wire con-
nection technology

Digital output modules

S20-DO16/3 Digital output module; DC 24 V / 0.5 A; 16 outputs; 2-,
3-wire connection technology
S$20-D0O32/1 Digital output module; DC 24 V /0.5 A; 32 outputs; 1-

wire connection technology

Analog modules
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Type code Brief description

S20-Al8 Analog input module; voltage/current; 8 inputs; 2-wire
connection technology

S20-A08 Analog output module; voltage/current; 8 outputs; 2-
wire connection technology

S20-RTD8 Analog input module; RTD; 8 inputs

Function modules

S20-CNT/INC-2/2 Function module; counting input/incremental encoder;
2 inputs/2 outputs

Fig.9-9: /O modules and supply module
Documentation  The documentation on these modules is currently prepared.

9.5 Rexroth IndraControl S67

Profibus coupler

PROFIBUS

Fig.9-10: Rexroth Profibus DP S67 coupler

The field bus coupler integrates the IndraControl S67 1/O modules into the
Profibus DP. Profibus DP structurally permits the connection of up to 125
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field bus couplers with 63 1/O modules each. The maximum number depends
on the Profibus DP master and the user data of the connected I/O modules.

Overview on the field bus coupler features:
e  Eight digital inputs, type 1, 24 V DC
Extendable with modules up to 63 external I/O modules

e  Parameterization and configuration via GSD including diagnostics
o Lockable control panel for the operating mode and address switch
For a detailed description, refer to the manual

e  Rexroth IndraControl S67 Profibus Coupler 8 Digital Inputs (M8), DOK-
CONTRL-S67PBBKDI8*-APxx-EN-P

xx - Edition

Fig.9-11: Rexroth Profinet S67 coupler

The field bus coupler integrates the IndraControl S67 1/O modules into the
Profinet. Profinet structurally permits the connection of up to 255 field bus
couplers with 63 I/O modules each. The maximum number depends on the
Profinet controller and the user data of the connected 1/0 modules.

Overview on the field bus coupler features:

e  Eight digital inputs, type 1, 24 V DC

o Extendable with modules up to 63 external /O modules

e  Parameterization and configuration via GSD including diagnostics
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sercos coupler

Modules

I/O Periphery

®  Lockable control panel for the operating mode and address switch
For a detailed description, refer to the manual

e  Rexroth IndraControl S67 Profinet Coupler 8 Digital Inputs (M8), DOK-
CONTRL-S67PNBKDI8*-APxx-EN-P

xx - Edition

The field bus coupler integrates 1/0 modules of the IndraControl S67 into
sercos. With regard to its structure, sercos allows the connection of up to 255
field bus couplers with 63 additional I/O modules each. The maximum num-
ber depends on the user data of the connected 1/0 modules.

Overview on the field bus coupler features:

e  Eight digital inputs, type 1, 24 V DC

Extendable with modules up to 63 external /O modules

e  Parameterization and configuration via GSD including diagnostics

®  Lockable control panel for the operating mode and address switch
The documentation on this device is currently prepared.
The following modules are available as bus coupler extension:

Type code Brief description

Digital input modules

S67-DI8-M8 Digital input module; DC 24 V; 8 inputs (8 x M8)
S67-DI8-M12 Digital input module; DC 24 V; 8 inputs (4 x M12, du-
al-assigned)

Digital output modules

S67-DO8-M8 Digital output module; DC 24 V / 0.5 A; 8 outputs (8 x
M8)

S67-DO8-M12 Digital output module; DC 24 V / 0.5 A; 8 outputs (4 x
M12, dual-assigned)

S67-DO8-M8-2A Digital output module; DC 24 V / 2.0 A; 8 outputs (8 x
M8)

S67-DO8-M12-2A Digital output module; DC 24 V / 2.0 A; 8 outputs (4 x

M12, dual-assigned)

Analog modules

S67-Al4-U/1-M12 Analog input module; voltage/current; 4 inputs

S67-Al4-RTD-M12 Analog input module; resistance sensor (RTD); 4 in-
puts

S67-A04-U/I-M12 Analog output module; voltage/current; 4 outputs

Supply module

S67-PWR-IN-M12 Supply module (1 x M23 + 6 x M12 connection)

Fig.9-12: /O modules and supply module
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9.6 Rexroth Fieldline M8

Profibus coupler

Components

Documentation

[

BUS

U
IN

Fig.9-13: Rexroth Profibus DP Fieldline coupler

This Profibus DP coupler and the corresponding input and output modules of
the Rexroth Fieldline M8 product family are designed for decentral automa-
tion tasks under rough ambient conditions. The modules comply with the de-
gree of protection IP65/IP67. They directly connect sensors and actuators in
the environment close to the station. Communication with the superordinate
control takes place via Profibus DP.

There are three available modules of Rexroth Fieldline modules:

Type code Description

RF-FLM BK PB DI8 M12 8 inputs 24V

RF-FLM DIO 8/4 M8 8 inputs 24V; 4 outputs 24V/2A
RF-FLM DI 8 M8 8 inputs 24V

Fig.9-14. Module selection

The documentation on these modules is currently prepared.

9.7 Rexroth Block I/0

Brief description

Modules

Digital 1/0O Block 1/0 modules can be integrated into all common field bus sys-
tems using the integrated bus coupler. Compared to compact control cabi-
nets, the ready module minimizes costs and represents an ideal solution for
the installation in compact control cabinets.

The following Block 1/0 modules are available:
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Type code Field bus Description
R-ILB S3 24 DI16 DIO16 sercos Il 16 digital inputs 24V, 8 digital
outputs 1A
R-ILB S3 24 DI16 DO16/F sercos Il 16 digital inputs 24V, 8 digital
outputs 1A, response time 1ms
R-ILB S3 Al4 AO2 sercos Il 4 analog inputs +/-10V; 2 analog
outputs
R-ILB S3 Al6 AO4/F sercos Il 6 analog inputs +/-10V; 4 analog
outputs, response time 1ms
R-ILB PB 24 D116 DO16 16 digital inputs 24V, 8 digital
outputs 1A

Fig.9-15: Module selection
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10
10.1

Function Modules

Function Modules

General Information

To extend the functionality, up to four (two max. for the IndraControl L25)
function modules can be connected to the function module bus on the left
side of the IndraControl L.

sl
[ |
18 : T TIET]
. - we nn ne ne i
— r '__:If-;.
-
Function IndraControl Lxx
module control
Fig. 10-1: Connecting a function module to the IndraControl L

The address of the function module is set at the module via BCD-coded DIP

switch.
Both switches
on the left

2 2 2 2
| &8 [B
1 1 1 1
=t o ™ —
E E é % Control
g £ £ £
E E z z
Fig. 10-2: Addressing function modules on an IndraControl L
The following address settings are mandatory for the connected function
modules:
® 1. Module (closest to the control): Address 0
e 2. Module: Address 1
e 3. Module: Address 2
® 4 Module: Address 3
= When installing a function module, disconnect the IndraControl L

from the power supply.
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The following function modules are currently supported by the IndraMotion
MLC:

CrossComm sercos |l (CFL01.1-Q2)

Permits the creation of an MLC cross link via sercos fiber optic cable
rings (single or double ring) on an IndraMotion MLC equipped with an
onboard sercos lll interface (see chapter 10.4 "CrossComm sercos |
(CFL01.1-Q2), sercos Il Cross Communication" on page 105)

CrossComm sercos Il (CFL01.1-R3)

Permits the creation of an MLC cross link ring (C2C) via sercos lll (see
chapter 10.3 "CrossComm sercos lll (CFL01.1-R3) - sercos Il Cross
Communication" on page 100)

sercos |l (CFL01.1-Q2)

Permits the connection of sercos Il drives to the IndraMotion MLC
equipped with onboard sercos lll interface (see chapter 10.5 "sercos Il
(CFLO01.1-Q2) — Master Communication" on page 110)

S-RAM modules (CFL01.1-Y1)

8 MB memory extension, battery-buffered to save RoCo projects (see
chapter 10.6 "S-RAM Modules (CFL01.1-Y1) - Memory Extension for
the IndraMotion MLC" on page 111)

PLS (CFL01.1-N1)

High-performance programmable limit switch with a sampling rate of
125pus and 16 outputs (see chapter 10.7 "PLS (CFL01.1-N1) - Program-
mable Limit Switch" on page 113)

Fast I/O (CFL01.1-E2)

8 inputs, 8 outputs, 8 freely programmable I/Os (see chapter 10.8 "Fast
I/0 (CFLO1.1-E2)" on page 118)

RT-Ethernet/Profibus DP (CFL01.1-TP)

Real-time Ethernet and Profibus DP master or Profibus DP slave func-
tionality (see chapter 10.9 "RT-Ethernet/Profibus DP (CFL0O1.1-TP)" on
page 123).

10.2 Characteristics of the sercos Interface

To allow cross or master communication, the following function modules that
provide this functionality:

sercos Il (CFL01.1-Q2) with optical waveguide (OWG), double ring/
single ring as master communication

CrossComm sercos Il (CFL01.1-Q2) as cross communication
CrossComm sercos Il (CFL01.1-R3) as cross communication (C2C)

For sercos lll, the cross communication is also called C2C (con-
trol to control communication).
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Type Master communication Cross communication
sercos | sercos Il (CFL01.1-Q2) CrossComm sercos Il (CFLO1.1-
Q2)
sercos I CrossComm sercos Il
(CFL01.1-R3)
Fig. 10-3: Using function modules
The following configurations can be made with sercos Il and sercos Il func-
tion modules:
. Function
Configuration 1. Module 2. Module
Onboard
Master commu-
A - - L
nication
B sercos Il i Master commu-
CrossComm nication
c sercos || i Master commu-
S CrossComm nication
=
5 sercos |l
g D Master commu- - Disabled
© nication
©
[
= sercos |l
sercos |l .
E Master commu- Disabled
. CrossComm
nication
sercos Il
sercos || )
F Master commu- Disabled
CrossComm .
nication
Master com- Master communication

munication

CrossComm  Cross communication

Fig. 10-4:

Configuration options for sercos Il and sercos /Il function modules

I

The cross communication is not supported by the IndraMotion

MLC L25 via the function modules CrossComm sercos Il
(CFL01.1-Q2) and CrossComm sercos Il (CFL01.1-R3).

sercos Il (CFL01.1-Q2) can be used as master communication for
an IndraMotion MLC L25 for 11VRS or higher.

I

IndraMotion MLC.

Only the configuration options listed are supported by the

The IndraMotion MLC detects the sercos modules during startup, so that they
can also be plugged into positions 2 and/or 4. The parameterized functionali-
ty in the function module bus command configuration (C-0-0040) is decisive

for the function.

The function module bus command configuration specifies, whether the con-
figuration C or D (one module) or H or | (two modules) are selected for the

sercos Il function modules.
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10.3 CrossComm sercos lll (CFL01.1-R3) - sercos lll Cross Com-
munication

10.3.1 General Information

The controls are connected to an MLC link to distribute the master axis posi-
tions of different IndraMotion MLC controls across any local axes in various
drive rings. The cross communication distributes the configured master axis
positions to locally selected axes in the different controls.

The function module can be ordered via parts number R911170008.

As an alternative to the CrossComm sercos Il (CFL01.1-Q2) function module,
the controls can be interconnected using the CrossComm sercos Il
(CFLO01.1-R3) function module.

The following features are new compared to sercos |l:

° The connection is established via an Ethernet CAT5 cable instead of a
fiber optic cable

e  Higher data transfer rate, 100 MBaud
e  Central configuration of the control link via link master

®  Free configuration of up to 42 (128 in preparation) master axes via all
link devices

o No local link axes are required to consume the master axis positions

®  Direct master axis access of the consuming device (without link axis) via
AXIS_REF structure

e  Additionally to the axis position (A-0-0101) and to the axis velocity
(A-0-0102), each produced axis provides the modulo value (A-0-0045),
the feed distance of the slave axis (A-0-0046) and the axis status
(A-0-0021) to the link

° All axis data can be accessed from the PLC via direct variables

e  Apart from the control status in the link (ControlValid bits in C-0-0712),
bit 30 "position data of the (external) master axis is valid" is provided as
an individual status bit in the parameter A-0-0021

The use of sercos lll for master communication and cross link with an
IndraMotion MLC L25/L45/L65 requires that the function modules are ar-
ranged as follows:
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[ B A B ]

\ - Line,
Line, C_mS? Drive Master
Communication Communication /

N— — — — —— o — _'

Line,
Drive Master
Communication

Loop completed

-

—
i ==
Bl 82

Fig. 10-5: sercos Il for master communication (onboard) and cross link via func-
tion module
Maximum of 32 IndraMotion MLCs ~ When using the CrossComm sercos Il (CFL01.1-R3) function module, up to
inthe link 32 |ndraMotion MLC controls can be interconnected to an MLC link. The
maximum number of possible controls depends on the number of master ax-
es in the link and the cycle time selected.

Maximum of 42 master axes inthe  For each IndraMotion MLC, the actual positions of any local axes can be pro-
link  duced in the MLC link. A maximum of 42 different master positions is allowed

in the MLC link for all link devices. The maximum number of master axes

possible depends on the number of controls in the link and the cycle time se-

lected.

Number of controls Number of master axes in the link

8 <42

16 <31

24 <20

32 <9

Fig.10-6: Dependency between the number of controls/master axes with the

CrossComm sercos Il (CFLO1.1-R3)
Cycle time inthe link  The link cycle time is specified in the link master. During the link startup, the
master informs its slaves about the link cycle time via sercos lll.

The cycle time that can actually be achieved depends mainly on the control
types, the number of drives in the individual drive rings and the enabled func-
tionalities in the individual controls.
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= e  The cycle time in the link ring and in the drive ring of each
link device must be identical. That means that the parame-
ters C-0-0400 "MC cycle time (Tcyc) command value",
C-0503 "sercos cycle time" and C-0-0700 "MC link - Cycle
time (Tcyc) command value" must be identical.

®  The highest cycle time in the drive rings of all link devices
therefore specifies the link cycle time.

The MLC link can be operated either as line, double line or ring (see chapter
10.3.3 "MLC Link as Line, Double Line or Ring" on page 103).

The ring provides the following advantages:

o Higher error tolerance, a failed transmission distance between two
IndraMotion MLCs is tolerated for example

®  Greater availability, even when a control is switched off, cross communi-
cation with the rest of the drive rings remains established for example

The front view of the sercos lll function module shows the connections (pri-
mary ring/secondary ring), the display elements and switch to set the bus ad-
dress.

>

R3
SH.CEEV

A752
i

A S1, address switch of the function module
B L, link port 1

C S, status port 1

D X781, port 1 (RJ45)

E L, link port 2

F S, status port 2

G X782, port 2 (RJ45)

Fig.10-7: Front view of the CrossComm sercos Ill (CFLO1.1-R3) function mod-
ule
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Hardware detection by the firm- At next startup, the firmware detects the new function module automatically.
ware

Link displays The status of the MLC link is displayed on the CrossComm sercos Il
(CFLO1.1-R3) via the LEDs " L" (green LED: Link) or "S" (yellow LED: Sta-
tus).

The following combinations are possible:
e Link LED on, Status LED flashing: error-free state
e Link LED on, Status LED on: ready for hot plug or for restoring redun-

dancy

e Link LED on, Status LED off: a link error occurred. Link ring is in phase
0

e Link LED off, Status LED off: Link is not configured or cables are not
plugged in

Ports  X7S1 - Connection of sercos Ill port 1 (RJ45).
X7S2 - Connection of sercos lll port 2 (RJ45).

10.3.3  MLC Link as Line, Double Line or Ring

First, the MLC link is configured and parameterized via IndraWorks. The con-
trols are switched to the operating mode. The LEDs "Link" and "Status" indi-
cate the status.

The MLC link can either be operated as line, double line or ring.

e  With a line, the master is located either at the beginning or at the end of
the line.

e  With a ring or a double line, the master is located at any position be-
tween the slaves.

Double line and line  With double lines and lines,, the participating controls have to be interconnec-
ted. The ports X7S1 and X7S2 can be freely used.
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- C — . —-—
' °| B °| N
SERCOS 1l SERCOS Il SERCOS Il
MLC 01 MLC 02 MLC 03
Fig. 10-8: Line, wiring example

If only one port is assigned at the link master, it is the final device in a line.
This is the case if either the MLCO1 or the MLCO3 is the link master.

As device in the middle, like the MLCO02, both ports are assigned to the link
master and thus supports a double line.

The line illustrated above is converted into a ring by completing the missing
connection.
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10.4

10.4.1

Function Modules

SERCOSE SERCOSE SERCOSE

— — p | ™
.“
-
: .
-
SERCOS I SERCOS I SERCOS 1l
MLC 01 MLC 02 MLC 03

Fig.10-9: Ring, wiring example

CrossComm sercos Il (CFL01.1-Q2), sercos Il Cross Com-

munication

General Information

Maximum of 64 MLCs in the link

Maximum of 128 master axes in

the link

The controls are connected to an MLC link to distribute the master axis posi-
tions of different IndraMotion MLC controls across any local axes in various
drive rings. Cross communication in this link enables the configured master
axis positions to be distributed across selected local link axes in the various
controls.

The interconnection of the IndraMotion MLC controls is executed using the
CrossComm sercos |l (CFL01.1-Q2) function module. All function modules
are connected by a fiber optic cable ring to form the MLC link.

The function module can be ordered via the parts number: R911170 009.

Except for the IndraMotion MLC controls with CrossComm sercos
Il (CFL01.1-Q2) function modules, only PPC controls can be used
together with a DAQO4 assembly in a common cross link.

When using the CrossComm sercos |l (CFL01.1-Q2) function module, up to
64 IndraMotion MLC controls can be interconnected to an MLC link.

For each control, the actual positions of up to two local axes can be shown in
the MLC link. A link with a maximum of 64 link devices thus produces a maxi-
mum of 128 different master positions.
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Cycle time in the link can be selec-

ted

FOC single ring or double ring
10.4.2 Hardware

Front view
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The link cycle time can be specified with three different values.

The actual maximum number of devices and master axes in the MLC link de-
pends on this specification.

Cycle time specification | Number of devices Number of master axes
2ms <16 <32

4 ms <32 <64

8 ms <64 <128

Fig.10-10: Typical link cycle times with CrossComm sercos Il (CFLO1.1-Q2)

The cycle time that can actually be reached depends mainly on the number
of drives in the individual drive rings and on the enabled functionalities in the
individual controls.

1y ® The link cycle time set has to be identical for all controls in
the MLC link

®  The cycle time in the link ring and in the drive ring of each
link device have to be identical

The MLC link can be established either with a single or a double fiber optic
cable ring.

The double ring provides

o Higher error tolerance as a failed transmission distance between two
controls is tolerated for example

®  Greater availability, even when a control is switched off, cross communi-
cation with the rest of the drive rings remains established for example

The front view of the sercos Il function module shows the connections (pri-
mary ring/secondary ring) and the display elements and switch to set the bus
address.

The following figure shows the front view of the CrossComm sercos Il func-
tion module.
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Hardware detection by the firm-
ware

Link displays

Distortion displays

FOC connections

10.4.3

Function Modules

S1, address switch of the function module

Ma, master connection

SI, slave connection

Er-P, error primary ring

Er-S, error secondary ring

X781, Tx primary ring

X782, Rx primary ring

X783, Tx secondary ring

X784, Rx secondary ring

Fig.10-11: Front view of the CrossComm sercos Il (CFLO1.1-Q2) function module

At next startup, the firmware detects the new function module automatically.

T IGTMMOO®W>»

On the CrossComm sercos Il (CFL01.1-Q2), the "Ma" LEDs (green) and the
"SI" LEDs (yellow), master/slave indicate an active MLC link.

The distortion displays for CrossComm sercos Il (CFL01.1-Q2) (red LEDs
"Er-P" or "Er-S"), error primary/secondary ring can be used to check the qual-
ity of the received optical signal.

The transmitters of the primary or secondary ring are connected to X7S1 or
X783 and the receivers to X7S2 or X7S4.

MLC Link as Single or Double Ring

First, the MLC link is configured and parameterized via IndraWorks and the
IndraMotion MLC controls are switched to the operating mode.

At each IndraMotion MLC in the parameterized MLC link, the active MLC link
is indicated by the "Ma" or "SI" LEDs (exactly one link master and several link
slaves).

The "Er-P" and "Er-S" distortion displays have to be checked and, if necessa-
ry, the transmitting power of the physical predecessor has to be corrected or
the fiber optic cable has to be checked for damage.

In case of the parameterized single ring (primary ring only), the "Er-S" distor-
tion display is on. This state is correct.
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Single ring: primary ring

Primary ring, secondary ring

For the single ring, only the primary ring is used and the secondary ring is not
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Fig. 10-12:

The primary ring is normally used for communication purposes. The redun-

FOC connection in the single ring

dant signals are transmitted via the secondary ring.
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Fig.10-13: FOC connections in the double ring
= As shown above, the secondary ring has to be connected in op-

posite direction.

10.4.4  Optical Ring Adjustment

The optical transmitting power might have to be adjusted depending on the
length of a fiber optic cable in the link ring.
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Fig.10-14: MLC 02 transmission cables

The transmission power is set in the parameter "C-0-0702, MLC link - Config-
uration of FOC lengths".

The length entered in the first list element refers to the optical fiber cable ®@
between the current and the subsequent CrossComm sercos |l (CFL01.1-Q2)
function module in the primary/single ring.

The transmitting power is set via IndraWorks in the parameter "C-0-0702,
MLC link - Configuration FOC lengths".

The length entered in the first list element refers, as with the single ring, to
the optical fiber cable between the current and the subsequent CrossComm
sercos Il (CFL01.1-Q2) function module in the primary ring @®.

The length in the second list element is relevant for the secondary ring @.

10.5 sercos Il (CFL01.1-Q2) — Master Communication
10.5.1  General Information

With the function module sercos Il (CFL01.1-Q2), sercos |l drives can be con-
nected to the IndraMotion MLC equipped with an onboard sercos lll interface.

The function module can be ordered via the parts number: R911170009.

= The module for the master communication has to be plugged in
on the right in front of the cross link module.

Use optical fiber cables to connect the sercos Il drives to the primary ring of
the function module.
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10.5.2 Hardware

Frontview The front view of the sercos Il function module shows the connections (pri-
mary ring/secondary ring) and the display elements and switch to set the bus

address.
oy _®
L=
. ©
e /
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@
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A S1, address switch of the function module
B Ma, master connection
C SI, slave connection
D Er-P, error primary ring
E Er-S, error secondary ring
F X781, Tx primary ring
G X782, Rx primary ring
H X783, Tx secondary ring
|

X784, Rx secondary ring
Fig.10-15: Front view of the CrossComm sercos Il (CFLO1.1-Q2) function module

Status displays The Ma LED indicates an active IndraMotion MLC ring on the sercos Il
(CFL01.1-Q2).

Distortion displays  The distortion displays for sercos Il (CFL01.1-Q2) (red LED Er-P), error pri-
mary ring, can be used to check the quality of the optical reception signal.

FOC connections  X7S1 is the transmitter connection and X7S2 the receiver connection of the
primary ring.

10.6 S-RAM Modules (CFL01.1-Y1) - Memory Extension for the
IndraMotion MLC

10.6.1 General Information

The 8 MB S-RAM module (CFL01.1-Y1) stores kinematic programs for the
IndraMotion MLC control.
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10.6.2 Hardware

Front view

10.6.3 Battery
Battery Buffer

Battery Monitoring

Battery Replacement
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The front view of the S-RAM function module shows the battery compartment
and the switch to set the bus address.

A S1, address switch of the function module
B Battery
Fig.10-16: Front view of the S-RAM module (CFL01.1-Y1)

Data is managed via a CR2450 3V lithium battery (Sony CR2450 is UL ap-
proved).

With typical buffer streams, the battery capacity lasts for approx. 4.2 years.

During operation, the battery is charged every 24 hours and the battery volt-
age is checked. Based on experience, a buffer of at least one month is guar-
anteed once it has fallen below the limit value.

The fact that it has fallen below the limit value is entered in the IndraWorks
Engineering diagnostic memory and error memory and displayed on the
IndraMotion MLC display.

The battery compartment is located on the front side of the S-RAM module
(CFLO01.1-Y1) under the black cover labeled "Battery".

= To prevent data loss when exchanging the battery, the device has
to be switched on.




DOK-MLC***-SYSTEM**V12-PR04-EN-P Bosch Rexroth AG 113/223
Rexroth IndraMotion MLC 12VRS System Overview

Function Modules

10.7 PLS (CFL01.1-N1) - Programmable Limit Switch

10.7.1 General Information

The PLS (CFLO01.1-N1) is a hardware-based programmable limit switch func-
tion module (PLS = Programmable Limit Switch).

High-Performance PLS IndraMotion MLC
FM CFLO1.1-N1 on the basis of IndraControl L65

Hardware- Software -
based PLS based PLS

- Connection of up to 4 modules
- Each module has 16 outputs

- Integrated processor

- Cycle time 125 ps

- Parameterization via dialogs

- Electrical isolated power supply
- Shorted proof

- Response times correspond to the
adjusted sercos cycle times
1ms, 2ms, 4ms, 8ms, 16ms, 32ms

- Switching of max. 8 outputs
per axis

- FB as a programming interface

Fig.10-17: Comparison of hardware and software based programmable limit
switches

The essential differences from the software-based switches include:

®  The cycle time of 125 ps irrespective of the corresponding sercos cycle
time of 1 to 32 ms and

e  Parameterization using dialogs instead of a function block (FB) as pro-
gramming interface
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Fig.10-18: Resolution as function of speed and cycle time
= There can be small differences between software-based and

hardware-based variants.

10.7.2  Working Principle of the Hardware-Based PLS

Axis//Switch track//Output

The hardware-based PLS works according to the following principle:
A (reference) axis is assigned to a switch track.

The switch track follows the motion of this axis.

Each switch track controls an output.

A maximum of 8 (reference) axes can be used in a PLS to control the 16
switch tracks. Thus, one (reference) axis can at least control all 16 switch
tracks and not more than 8 (reference) axes can use the 16 switch tracks.

Every switch track, depending on its direction, can be assigned to the number
of acting switches required. Altogether, 64 switches are available.

The direction dependency is the common feature of all switch tracks.
Scaling of the reference axis and direction of motion
®  Rotary, constant direction of rotation

One axis revolution corresponds to a full switch track circle. The direc-
tion-dependent effective switch tracks switch precisely once per axis
revolution

e  Rotary, changing direction of rotation

One axis revolution corresponds to a full switch track circle. The direc-
tion-dependent effective switches switch either in a clockwise or coun-
ter-clockwise direction or in both directions of rotation

®  Translatory, changing direction of motion

The full switch track circle is theoretically cut in two and unrolled across
the distance to be covered. The direction-dependent effective switches
switch either in a forward or backward direction or in both directions
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Operating states of switch tracks
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In addition to their direction-dependent effect, the switches can be operated
in two different switch track modes:

° Position-related mode

The rising and/or falling edge of the active switch, along with the correc-
tion times and correction distances, determine the status of the switch
track

° Time-related mode

Based on the rising edge of the active switch (and possible corrections),
the switch remains active for a specified time (increments of 125 pys to 1
s)

If a following switch becomes active during this period, the effect of the
first switch is prolonged for the same period of time.

Example: With the application of adhesive, the edge of the switch deter-
mines the start of the adhesive flow. The duration determines the
amount of adhesive.

To compensate for internal processing times and delay in the devices con-
nected, separate integral action times can be defined for switching each
switch track on and off (dead time compensation).

Each switch has its own switch-on and switch-off position (switch-on, switch-
off angle).

Position Related Mode Time Related Mode

Switch on/ switch off Switch on time
position {angle)

g Switch on ; L
Switch on Switch off | rate time Switch on position

rate time rate time

Hysteresis—

Fig. 10-19: PLS operating states
To prevent the output from becoming unsteady when the switch-on or switch-

off position is reached, the hysteresis can be defined with respect to the di-
rection (positive or negative hysteresis value).
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PLC postprocessing

Hardware

Front view
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= Positive hysteresis:

o In a positive direction, the switch-on and switch-off positions
determine whether the switch track (its assigned output reg-
ister) is switched on or off

o In a negative direction the switch-on and switch-off positions,
minus the hysteresis value, determine whether the switch
track (its assigned output register) is switched on or off

Negative hysteresis:

o In a positive direction, the switch-on and switch-off positions
plus the hysteresis value determine whether the switch track
(its assigned output register) is switched on or off

° In a negative direction, the switch-on and switch-off positions
determine whether the switch track (its assigned output reg-
ister) is switched on or off

The result (active or inactive) from axis motion, switch track properties and
switch positions or switch position and switched-on duration is given at one
bit of the programmable limit switch register respectively (16 switch tracks re-
sult in a 2*8 bit "Register".

The values located in the "Register" can be postprocessed with PLC support.

Register Force

| I
/_V_ Source

Output
Register Programmable limit switch data
Force PLC data
Source Decision bi "Register" or "Force"
Output Output data after manipulation

Fig.10-20: Postprocessing switching principle

Depending on the "Source" bit, either the "Register" bit or the "Force" bit is
switched as an "Output" bit.

Example: Up to now, the switch track running time-related mode was consid-
ered for the "application of adhesive".

Now, a PLC-controlled cleaning cycle is to be performed, independently of
the programmable limit switch.

The PLC releases the cleaning fluid and the adhesive nozzle is enabled via
the "Output” bit by the PLC.

The front view of the PLS function module shows the connections and the
display elements and the switch to set the bus address.
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XS1
Stat

X201
X202

PLS addressing of the function
modules

Function Modules

S1, address switch of the function module

Stat., Status display

X201, digital outputs 1..8 (incl. status LED)

X202, digital outputs 9..16 (incl. status LED)

X18S, load supply of the outputs

Fig. 10-21: Front view of the PLS function module (CFLO1.1-N7)

Infeed terminal for external 24 V voltage supply.

mooOw>

Status display of the function module:
®  Green - Power supply present

® Red - Short circuit or overload

e  OFF - No power supply

Digital outputs 1..8 (incl. status LED).
Digital outputs 9..16 (incl. status LED).

The assignment of the PLS address begins with the module nearest to the
control. Modules of other types are skipped when the PLS addresses are as-
signed.

Type Function module address PLS address
PLS (CFLO1.1-N1) 00 PLS1

Fast I/O (CFL01.1-E2) |01 -

PLS (CFLO1.1-N1) 10 PLS2

PLS (CFL01.1-N1) 11 PLS3

Fig.10-22: Example of address assignment
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10.8  Fast I/O (CFLO1.1-E2)

10.8.1 General Information

The Fast I/0O (CFLO1.1-E2) is used for quick reading (e.g. touch probe) of up
to 16 inputs and for the issuing up to 16 outputs.

Every Fast I/O function module is equipped as follows:

10.8.2 Hardware

Eight inputs

Eight inputs/outputs (selectable bit by bit)

Eight outputs

Connection of DC 24 V power supply and FE

LED status display "power fail" and "overload"

current per output is 500 mA when nominal voltage is 24 V

Frontview  The following figure shows the front view of the Fast I/O function module.

mTMmoO W >

S1, address switch of the function module
Stat, status display of the function module
X211, digital inputs

X2D1, digital inputs/outputs

X201, digital outputs

X18S, power supply and FE

Fig. 10-23: Fast I/O function module (CFLO1.1-E2)
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Input connector Input/output connector Output connector
X211 connection X2D1 connection X201 connection
Input 0 Input/output 0 Output 0
Input 1 Input/output 1 Output 1
Input 2 Input/output 2 Output 2
Input 3 Input/output 3 Output 3
Output 4 Input/output 4 Output 4
Input 5 Input/output 5 Output 5
Input 6 Input/output 6 Output 6
Input 7 Input/output 7 Output 7

Fig. 10-24: Input and output pins X211/X2D2 and X201

Feeder connector X1S connection

DC 24V (+)
S (sensor supply)
GND (-)
FE
Fig.10-25: Feeder connecfor X1S
= The function module has to be grounded with two 0.5 mm? con-

ductors at the FE plug and socket connections. These conductors
have to have a length of maximum 0.5 m.

The functional earth (FE) is used for discharging disturbances.
and protects people from electrical shocks.

The status LED shows three states:

Stat.-LED Meaning

Green - Power supply present

- Assembly is ready for use

Red - No power supply
- Short circuit or overload at one or several outputs
- PCl interface defective (assembly defective)

- Watchdog error (system does not address the assembly)

Off - No power supply to control

Fig. 10-26: Stales of the status LED
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Wiring the assembly

Sensor ) [ — 1

Ly
th
[}

Sensor  [.. {5""’-",3 A — 0

Actuator

Actuator

Power
supply
24y -t
- — 5

oV ——— -
—— PE

Fig.10-27: Wiring the assembly
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NOTICE Destruction of the assembly by improper con-

nection!

e  Avoid polarity reversal with simultaneous short-circuit of the output lines

®  Avoid polarity reversal with simultaneous connection of externally pola-
rized suppressor diodes

e Do not apply an external voltage greater than the supply voltage
® Do not connect sensors to an external voltage. Supply sensors from the

Digital inputs X211/X2D1

Digital outputs X201/X2D1

sensor supply (X1S)

Number of inputs

16 (8 of the 16 can be selected bit by bit
as input or output)

Connection method

1-wire

tection

Input types Type 1, according to EN 61131-2
Electrical isolation to the logic supply Yes

Reverse voltage protection Yes

Input voltage:

Nominal value at "0" 3V..+5V

Nominal value at "1" 11V..30V

Input current:

Nominal value at "0" <2.5mA

Nominal value at "1" 28mA ...6 mA

Delay time:

At"0" to "1" Typ. 40 ys, max. 50 ys
At"1"to "0" Typ. 45 ys, max. 55 ys
Cable length (unshielded) <100 m

Sensor supply (connection "S")

Output voltage, nominal value 24V

Nominal current (total) 0.2A

Short-circuit protection, overcurrent pro- |typ. 1.2 A

Fig.10-28: Data of the digital inputs

Number of outputs

16 (8 of the 16 can be selected bit by bit
as input or output)

Connection method

1-wire

Output type

(] Semiconductor outputs, non-saving
. Protected, with automatic restart

L Current-carrying

Electrical isolation to the logic supply

Yes

Output voltage, nominal value

24V
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Rated output current:

Nominal value 05A

Maximum value acc. to DIN EN 61131-2 [< 0.6 A

Signal 1 2mA..06A

Signal 0 (leakage current) <0.5mA

UL rating:

- General purpose 05A

- Tungsten 5W

Parallel connection of outputs Yes, but only within one half byte (0-3;
4-7, etc.)

Maximum total current of outputs 4 A

Output delay time (ohmic load)
At"0"to "1"

At"1" to "0" Typ. 70 us, max. 95 us
Typ. 70 ys, max. 75 ys
Contactor size (at 1 Hz) (inductive load) |SG1 (6.2 W)

Lamp load (at 8 Hz) 5W

Overload protection:
- Typical current level, causing switch-off | 1.2 A
- Minimum current level, causing switch-
off 0.6A
- Automatic restart at reduced load

After approx. 10 ms

Display overload Red status LED for all 16 outputs

Voltage reduced on circuit interruption Electronic at (V¢ — 50 V)
In nominal mode
Typ. 26 V

Reverse voltage protection Guaranteed without connected load

Supply voltage according to EN 61131-2 |DC 24 V

Open-circuit current consumption from Typ. 50 mA
24V

Cable length (unshielded) <100 m

Fig. 10-29: Data of digital outputs

= The response time (turnaround time) of the bus to write the output
to read the modified input value is

®  For 1 ms cycle time - approx. 1 ms
® For 2 ms cycle time - approx. 2 ms

Connection of inductive load

Interference levels may cause malfunctions of the installation. Very high
noise levels are triggered by cable breakages, by removing a pin to the in-
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ductive load (such as solenoid valves, contactors) or the deactivation by a
mechanical contact. These levels can spread by galvanic, inductive or capac-
itive coupling in the system and lead to malfunctions of the installation or oth-
er installations. To reduce the noise level, a corresponding suppressor ele-
ment (free-wheeling diodes, varistors, RC elements) has to be connected di-
rectly to the inductive load. In particular, suppressor circuits have to be pres-
ent if a switch is planned in series to the inductive load, e.g. for safety locks.

All standard suppressor elements can be used.
GND breakage

If the GND line to the function module breaks, a leakage current of up to 25
mA per output might flow. In case of parallel connected outputs, the current
multiplies accordingly.

Thus, there is no reliable protection from GND breakage.
Peripheral Voltage X1S  The following values of the peripheral voltage comply with DIN EN 61131-2:

Nominal value 24VDC

Tolerance -15 %/+20 % (without residual ripple)
Residual ripple +-5 %

Umax 30V

Umin 19.2V

Current consumption max. 4 A

Fig. 10-30: Peripheral voltage according fo DIN EN 61131-2

External power supply unit

The power supply unit has to have a safe separation according to
DIN EN 50 178, section 5.2.18.1. Transformers have to be designed with a
safe separation according to DIN EN 60 742.

The 24 V supply voltage is then an extra-low voltage with safe separation ac-
cording to DIN EN 50 178, section 5.2.8.1. This voltage is designed either as
safety extra-low voltage (SELV) without ground connection of the reference
conductor or as protective extra-low voltage (PELV) with ground connection
of the reference conductor.

A three-phase power supply unit with easy full-bridge rectification is sufficient.
The ripple voltage content must not exceed 5 %.

All 24 V voltage supply lines have to be:
® Laid such that they are isolated from lines carrying higher voltages, or

® Insulated to a particularly high degree, with the insulation to be designed
for the highest existing voltage (see EN 60 204-1: 1997, section 14.1.3

All peripherals, e.g. digital sensors/actuators connected to the function mod-
ule interfaces also have to meet the criteria regarding safe isolation of electric
circuits.

10.9 RT-Ethernet/Profibus DP (CFL01.1-TP)
10.9.1 General Information

The function module is equipped with a real-time Ethernet and Profibus DP
master or slave functionality. Depending on the configuration, the different
Ethernet protocols on the module can be executed together with the Profibus
DP. The Profinet RT, for example, is available as Ethernet protocol.
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10.9.2 Hardware

Frontview The following figure shows the front view of the real-time Ethernet/Profibus
DP function module.

TP
RT-Eth/DR e o _®

i
[ §

S1, address switch of the function module

S, Status display Ethernet port 1-2

L, Link display Ethernet port 1-2

XT7E1, X7E2, Ethernet RJ-45 female connector port 1-2
BF, bus error display DP-Port

S, status display DP-Port

X7P, Profibus DP female connector

Fig. 10-31: Function module RT-Ethernet/Profibus DP (CFL0O1.1-TP)

10.9.3  Ports and Displays

X7E1/2 Ethernet interfaces Pin

C—IUOW>
omm

Meaning

1 TD+

TD-

RD+

Reserved

Reserved

RD-

Reserved

(oo 2 N I B @ > T @) B I - (RS 2 B |G

Reserved

Fig. 10-32: Pin assignment of the RJ45 female connector X7E1/2
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X7P Profibus DP interfaces | p;, Meaning

N

n. c.

n. c.

RxD/TxD-P
CNTR-P
DGND

VP

n. c.

RxD/TxD-N

|l Nl | WOW[IDN

n.c.

Fig.10-33: Pin assignment of the 9-pin sub-D female connector X7P

= Cable fixing during installation!
Use copper wires only.

For a more detailed description and possible settings, refer to the
system-specific manual.

10.9.4 LED Display

Ethernet LED Color Status Description
On Ethernet connection detected
L green
Off No Ethernet connection
Flashing Ethernet data traffic
S Yellow
Off No Ethernet data traffic
Fig. 10-34: Ethernet LED
Profibus DP LED Color Status Description
On Bus communication
Acyclic No configuration
S green
Cyclic Configured
Off Bus communication stopped
On No DP connection
BF Red Flashing Slave diagnostics
Off No bus error

Fig.10-35: Profibus DP LED
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IndraControl V — Visualization Devices

11 IndraControl V - Visualization Devices

11.1 General Information

Rexroth IndraControl V is the comprehensive HMI device portfolio for the in-
dividual control, operation and monitoring in all industrial sectors. With scala-
ble hardware and software, IndraControl V can be precisely adapted to your
machine-specific requirements.

IndraControl V integrates all necessary functions for efficient automation -
starting with convenient operation and clear and transparent visualization
right, then integrated controls and finally diagnostics. Together with Rexroth
system solutions, you get a complete automation solution for:

Transfer machinery

Printing and paper-processing machinery
Food and packaging machinery

Metal forming machinery

Wood working machinery

Textile machinery

Handling and mounting systems

The following IndraControl V variants are available:

Controller-based

— IndraControl VCP (Small Control Panel VCP, page 128)

— IndraControl VCH (IndraControl VCH 08 — Compact Hand-Held
Terminal for Mobile Use, page 131)

Embedded PC-based

— IndraControl VEP xx.3 (IndraControl VEP 30.3/40.3/50.3 -
Embedded PC-Based Operator Terminals, page 133)

— IndraControl VEP xx.4 (IndraControl VEP 30.4 / 40.4 / 50.4 —
Embedded PC-Based Operator TerminalsindraControl VEP 30.4 /
40.4 / 50.4 - Embedded PC-Based Operator Terminals, page 135)

— IndraControl VEH 30.2 (IndraControl VEH 30.2 Embedded PC-
Based, Portable Operating and Visualization Device, page 138)

PC-based
— IndraControl VPP (Panel PCs VPP 16.3/40.3/60.3, page 140)

— IndraControl VPB (Compact Industrial PC VPB 40.3 with the Ope-
rating Devices VDP 08.3/16.3/40.3, page 151)

— IndraControl VSB (Standard Industrial PC VSB 40.3 with the Ope-
rating Devices VDP 16.3/40.3/60.3, page 157)

—  IndraControl VDP (Compact Industrial PC VPB 40.3 with the Ope-
rating Devices VDP 08.3/16.3/40.3, page 151 or Standard Industri-
al PC VSB 40.3 with the Operating Devices VDP 16.3/40.3/60.3,
page 157)

Control panels

- IndraControl VAM 10.2/40.2 (IndraControl VAM 10.2/40.2, page
164)

— IndraControl VAM 10.3/40.3 (IndraControl VAM 10.3/40.3, page
171)

Keyboards
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— IndraControl VAK (PC Keyboards VAK, page 175)

11.2 Small Control Panel VCP
11.2.1 Brief Description

The VCP small control panels are operating and visualization terminals to op-
erate and monitor machines. The devices are suitable for a number of differ-
ent applications thanks to their compact design. Communication with the su-
perordinate control via Profibus DP or Ethernet interface.

Maschineneingaben

Fig. 11-1: Small control panel VCP 02

Eingabe: -
Aumgmbe;  Aum
F1: Start P2: Stop
3 Smcvstos

Fig.11-2: Small control panel VCP 05

Fig. 11-3: Small control panel VCP 08

Fig.11-4. Small control panel VCP 11
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Fig.11-5:

Small control panel VCP 20

Fig.11-6:

Small control panel VCP 25
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Fig.11-7:
Technical Data

Small control panel VCP 35

VCP 02

VCP 05

VCP 08

VCP 11

VCP 20

VCP 25

VCP 35

Display

3" graphic display, 160 x 80 pixels

3.8" graphic
display, 320
x 240 pixels

5.7" graphic
display, 320
x 240 pixels

5.7" graphic
display, 320
x 240 pixels

10.4" graphic
display, 640
x 480 pixels

Front panel

100 x 148
mm

168 x 120

mm

159 x 209
mm

96 x 130 mm

160 x 300
mm

180 x 234

249 x 328
mm

Function/system
buttons

417

6/24

Touch

screen

16 /22

Touch
screen

Touch
screen

Processor

ARM 200 MHz

Application mem-
ory

3 MB
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Interfaces

1x Ethernet (10/100 Base T)
2x USB host 2.0
Profibus DP interface

Power supply

DC 24V

11.2.3 Variants

11.2.4  Accessories

Connecting Cable

Fig.11-8:

Technical data for VCP small control terminal

The following variants of the VCP small control panels are available:

Type

Remarks

VCP02.2DRN-003-NN-NN-PW

Pushbutton, communication via Ethernet

VCP02.2DRN-003-PB-NN-PW

Pushbutton, communication via Profibus DP

VCP05.2DSN-003-NN-NN-PW

Pushbutton, communication via Ethernet

VCP05.2DSN-003-PB-NN-PW

Pushbutton, communication via Profibus DP

VCP08.2DTN-003-NN-NN-PW

Pushbutton, communication via Ethernet

VCP08.2DTN-003-PB-NN-PW

Pushbutton, communication via Profibus DP

VCP11.2DWN-003-NN-NN-PW

Touch screen, communication via Ethernet

VCP11.2DWN-003-PB-NN-PW

Touch screen, communication via Profibus DP

VCP20.2DUN-003-NN-NN-PW

Pushbutton, communication via Ethernet

VCP20.2DUN-003-PB-NN-PW

Pushbutton, communication via Profibus DP

VCP25.2DVN-003-NN-NN-PW

Touch screen, communication via Ethernet

VCP25.2DVN-003-PB-NN-PW

Touch screen, communication via Profibus DP

VCP35.2ECN-003-NN-NN-PW

Touch screen, communication via Ethernet

VCP35.2ECN-003-PB-NN-PW

Touch screen, communication via Profibus DP

Fig.11-9:

VCP device variants

The VCPs communicate with the controls either using Profibus DP or the
Ethernet. The following cable is available for Profibus DP:

Type

Remark

IKB0034/000,0

Connection between control and VCP;
assembled on one side, variable length

Fig. 11-10:

Profibus connecting cable

The following cables are available to communicate via Ethernet:
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Type Remark
RKB0008/002.5 Bus cable, Ethernet cable assembly,
100-Base-T, CAT 6+ assembly, UL, drag
chain-compatible, cable length 2.5 m
RKB0008/005,0 As above, cable length 5 m
RKB0008/010,0 As above, cable length 10 m
RKB0008/015,0 As above, cable length 15 m
RKB0008/020,0 As above, cable length 20 m
RKB0008/025,0 As above, cable length 25 m
RKB0008/030,0 As above, cable length 30 m
RKB0008/035,0 As above, cable length 35 m
RKB0008/040,0 As above, cable length 40 m
RKB0008/050,0 As above, cable length 50 m

Fig.11-11: Ethernet connecting cable

Battery Kit
A battery kit is available under the following designation:
Type Remark
VAS04.1-001-002-NN Battery kit

Fig. 11-12: Battery kit for VCP devices
11.2.5 Documentation

The following documentation is available to provide comprehensive descrip-
tions of the VCP small control panels:

e  Rexroth IndraControl VCP 02, DOK-SUPPL*-VCP02******-PRxx-EN-P

®  Rexroth IndraControl VCP 05, DOK-SUPPL*-VCP05******-PRxx-EN-P

e  Rexroth IndraControl VCP 08.2, DOK-SUPPL*-VCP*08.2***-PRxx-EN-P
e  Rexroth IndraControl VCP 11.2, DOK-SUPPL*-VCP*11.2***-PRxx-EN-P
e  Rexroth IndraControl VCP 20.2, DOK-SUPPL*-VCP*20.2***-PRxx-EN-P
e  Rexroth IndraControl VCP 25.2, DOK-SUPPL*-VCP*25.2***-PRxx-EN-P
e  Rexroth IndraControl VCP 35.2, DOK-SUPPL*-VCP*35.2***-PRxx-EN-P
xx - Edition

11.3 IndraControl VCH 08 — Compact Hand-Held Terminal for Mo-
bile Use

11.3.1 Brief Description

Operating, setting up, parameterizing and diagnosing from anywhere -
IndraControl VCH 08 makes it possible using Ethernet TCP/IP. When con-
necting and unplugging, the "Stop" function is automatically bridged and
guarantees trouble-free operation.

Low weight and optimum design allow to work without effort and provide ex-
cellent operating comfort.



132/223 Bosch Rexroth AG

IndraControl V — Visualization Devices

DOK-MLC***-SYSTEM**V12-PR04-EN-P
Rexroth IndraMotion MLC 12VRS System Overview

The integral 3-stage enabling button and 2-circuit design of the Stop button
are looped through the VAC 30 switch-on box and thus ensure maximum
safety.

Special features:

Safety functions for operators and machinery

Handles with integral enabling and stop buttons

Robust construction for industrial use

Ergonomically optimized for a safe and comfortable handling

Brilliant 3.8“ graphic display and an all-purpose usable foil keyboard for
convenient operation and visualization

Fig.11-13: IndraControl VCH 08
11.3.2  Field of Application
The VCH 08 is designed for use in handling applications.

11.3.3 Technical Data

VCH 08

Display

3.8" grayscale, 320 x 240 pixels

Front panel design

15 function keys
25 system keys
40 operating keys

Number: 2
Enable key .

2-circuit, 3-stage

Number: 1
Stop button o

2-circuit
Handwheels Number: 1
Override potentiometer Number: 1

Processor

CPU PXA 270/416 MHZ (Standard)

Memory

64 MB (application)
64 MB (flash)

Fig. 11-14: Technical data for VCH 08
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11.34 Variants

The following VCH 08 variants are available:

Type Remarks
VCHO08.1EAB-064ET-A1D-064-CS-E2- | With handwheel (0.5 m Ethernet control
PW cable)
VCHO08.1EAB-064ET-A1D-064-CS-E1- (8 m Ethernet control cable)

PW

VCHO08.1EAB-064ET-A1D-064-DS-E1- | With handwheel (8 m Ethernet control
PW cable)

Fig.11-15: VCH 08 variants
11.3.5 Accessories

The following accessories are available for the VCH 08:

Type Remarks
VASO01.1-002-NNN-NN Wall bracket VAS 01
VAC30.2N-NN VAC 30

Fig.11-16: Accessories for the VCH 08

11.3.6  Documentation
The following documentation is available for the comprehensive description
of the VCH 08 hand-held terminal:

° Rexroth IndraControl VCH 08.1 Hand-Held Terminal, DOK-SUPPL*-
VCH*08.1***-PRxx-EN-P

xx - Edition

114 IndraControl VEP 30.3/40.3/50.3 - Embedded PC-Based
Operator Terminals

11.4.1 Brief Description

These terminals allow to operate the machine easily and conveniently using a
touch screen or a virtual keyboard. These devices, similar to PCs, use only
embedded components for a robust construction.

Thanks to the large number of interfaces and slots, the IndraControl VEP de-
vices can be ideally adapted to comply with machine and system require-
ments. This flexibility allows to use the devices only for visualization purposes
or as control hardware.

Special features:

e  Compact device design for the installation in control cabinets or on a
support arm

®  Non-hard drive hardware without rotating media
° Control and visualization in one device

®  Visualization, operation and monitoring with WinStudio visualization
software
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Fig.11-17: IndraControl VEP variants

11.4.2  Field of Application

The standard industrial operator terminals VEP 30.3/40.3/50.3 are primarily
used for all tasks in the PC-based automation.

11.4.3 Technical Data

VEP 30.3 VEP 40.3 VEP 50.3

Display 8.4" color display 12" color display 15" color display
Keyboard via virtual keyboard
Module slots 1 slot

° 2 x USB 2.0 - Connection (type A)
Interfaces o 1 x Ethernet port (RJ 45, 10/100 Base-T)

[ 1 x serial standard interface RS232 (9-pin; D-Sub)
Processor Celeron 600 MHz
Primary memory 256 MB, 512 MB, 1 GB RAM
Compact Flash 128 MB
Supply voltage DC 24V

Fig.11-18: Technical data for VEP 30.3/40.3/50.3

11.4.4 Wear Parts

Parts with a limited service life are installed in the standard industrial termi-
nals VEP 30.3/40.3/50.3 and are therefore not subject to warranty. This ap-
plies to the following components:

e  Hard drive
e  CMOS battery
®  Background lighting

The service life of the individual components is described in the device docu-
mentations (see Documentation, page 135).

11.4.5 Variants

The following variants of the standard industrial operator terminals VEP
30.3/40.3/50.3 are available:
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Type Slots | Remarks

VEP30.3CCN-256NN-MAD-128-NN-FW 1 Touch screen (suitable for use in
the food industry)

VEP30.3DKN-256NN-MAD-128-CG-FW 1 Touch screen (suitable for the
food industry), mounted in an IP
54 aluminum casing, 3 keys and
E-Stop.

VEP40.3CEN-256NN-MAD-128-NN-FW 1 Touch screen (suitable for use in
the food industry)

VEP50.3CHN-256NN-MAD-128-NN-FW 1 Touch screen (suitable for use in
the food industry)

Fig.11-19: Designs VEP 30.3/40.3/50.3

Accessories
The following accessories are available for the VEP xx.3 devices:
Type Remarks
VAS02.1-001-NNN-NN Keyboard extension VAS 02
Fig.11-20: Accessories for VEP 30.3/40.3/50.3
Documentation

The following documentations describe the compact industrial PCs
VEP 30.3/40.3/50.3 in detail:

° Rexroth IndraControl VEP **.3, Embedded Terminal, DOK-SUPPL*-
VEP**.3****_.PRxx-EN-P

xx - Edition

IndraControl VEP 30.4 / 40.4 / 50.4 — Embedded PC-Based
Operator TerminalsindraControl VEP 30.4 /40.4 / 50.4 —
Embedded PC-Based Operator Terminals

Brief Description

These terminals allow to operate the machine easily and conveniently using a
touch screen, a virtual keyboard and or a foil keyboard. These devices, simi-
lar to PCs, use only embedded components for a robust construction.

The operation of WinStudio or Operation Desktop applications depends on
the operating system (see Variants, page 136).

With the large number of interfaces, the IndraControl VEP devices can be
ideally adapted to comply with machine and system requirements.

Special features:

e Compact device design for installation in control cabinets or on a sup-
port arm.

®  Non-hard drive hardware without rotating media.

®  Visualization, operation and monitoring with the Operation Desktop or
WinStudio applications.
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Fig.11-21: IndraControl VEP variants

11.5.2  Field of Application
The standard industrial operator terminals VEP 30.4/40.4/50.4 are primarily
used for all tasks in the PC-based automation.
11.6.3  Technical Data
VEP 30.4 VEP 40.4 VEP 50.4
Display 8.4" color display 12.1" color display 15" color display
Keyboard Virtual keyboard and/or foil keys
L 2 x USB 2.0 - Connection (type A)
Interfaces
[ 1 or 2 x Ethernet ports (RJ 45, 10/100 Base-T)
Processor Celeron M, min. 600 MHz / Intel Atom, min. 1.1 GHz

Primary memory

512 MB, 1 GB RAM

Compact Flash 1GB/4GB

Supply voltage DC 24V
Fig. 11-22: Technical data for VEP 30.4/40.4/50.4

11.6.4  Wear Parts
Parts with a limited service life are mounted in the standard industrial termi-
nals VEP 30.4/40.4/50.4 and are therefore not subject to warranty. This ap-
plies to the following components:
e  CMOS battery
e  Background lighting
The service life of the individual components is described in the device docu-
mentations (see Documentation, page 138).

11.5.5 Variants

The following variants of the standard industrial operator terminals VEP
30.4/40.4/50.4 are available:
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Type Remarks Operating | HMI appli-
system cation
VEP30.4EFN-512NN-A2D-NNN-NN-FW | Atom processor, 8.4" touch screen with front USB Win CE WinStudio
6.0
VEP30.4EFN-512NN-MAD-1G0-NN-FW | Celeron processor, 8.4" touch screen with front USB | Win CE WinStudio
6.0
VEP40.4DBN-512NN-A2D-NNN-NN-FW | Atom processor, 12" touch screen with front USB Win CE WinStudio
6.0
VEP40.4DBN-512NN-MAD-1G0-NN-FW | Celeron processor, 12" touch screen with front USB Win CE WinStudio
6.0
VEP50.4DEN-512NN-A2D-NNN-NN-FW | Atom processor, 15" touch screen with front USB Win CE WinStudio
6.0
VEP50.4DEN-512NN-MAD-1G0-NN-FW | Celeron processor, 15" touch screen with front USB Win CE WinStudio
6.0
VEP30.4EFN-512NN-A2D-NNN-NN-FW | Atom processor, 8.4" touch screen with front USB Win XPe | WinStudio
VEP40.4DBN-512NN-A2D-NNN-NN-FW | Atom processor, 12" touch screen with front USB Win XPe | WinStudio
VEP50.4DEN-512NN-A2D-NNN-NN-FW | Atom processor, 15" touch screen with front USB Win XPe | WinStudio
VEP40.4BKN-512NN-A2D-NNN-NN-FW | Atom processor, 12" with 16 machine function keys Win XPe | WinStudio
VEP50.4BIN-512NN-A2D-NNN-NN-FW | Atom processor, 15" with 16 machine function keys Win XPe | WinStudio
VEP40.4EIN-512NN-MAD-1G0-NN-FW | Celeron processor, 12" touch screen with front USB Win XPe | Operation
and machine function keys Desktop
VEP50.4DFN-512NN-MAD-1G0-NN-FW | Celeron processor, 15" touch screen with front USB Win XPe | Operation
and machine function keys Desktop
VEP40.4BKN-512NN-A2D-NNN-NN-FW | Atom processor, 12" with 16 machine function keys Win XPe | Operation
Desktop
VEP50.4BIN-512NN-A2D-NNN-NN-FW | Atom processor, 15" with 16 machine function keys Win XPe | Operation
Desktop
VEP40.4EIN-512NN-A2D-NNN-NN-FW | Atom processor, 12" touch screen with front USB and | Win XPe | Operation
machine function keys Desktop
VEP50.4DFN-512NN-A2D-NNN-NN-FW | Atom processor, 15" touch screen with front USB and | Win XPe | Operation
machine function keys Desktop

Fig.11-23:

Technical data for VEP 30.4/40.4/50.4
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11.5.6

11.6

11.6.1

Documentation

The following documentation is available for the detailed description of the
compact industrial PCs VEP 30.4/40.4/50.4:

o Rexroth IndraControl VEP ** .4, Embedded Terminal, DOK-SUPPL*-
VEP*XX.4***-PROxx-EN-P

xx - Edition

IndraControl VEH 30.2 Embedded PC-Based, Portable Ope-
rating and Visualization Device

Brief Description

The hand-held terminal VEH 30.2 is a portable, PC-based operating and vis-
ualization device.

The two-circuit, three-stage enabling pushbutton as well as a two-circuit
STOP pushbutton ensure a safe handling of IndraLogic and IndraMotion con-
trols. VEH 30.2 facilitates the setup of machines and systems that can be dis-
tributed across different connection points.

All device variants are provided with a 8.4" (213.36 mm) TFT display with
eight function keys to the right and left of the monitor as well as jog keys for
up to six axes for a user-friendly operation of the system. A USB interface is
additionally available on the front. An Ethernet interface on the VAC 30.2
connection module is available as service interface. Different cable variants
allow customized working.

The following table Technical Data, page 139 provides an overview on the
most important characteristics of the VEH 30.2.

The differences between the device variants are described in Variants, page
140.
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Rexroth Q .

USB connection
STOP button

Display
Module slot for override

®
@
® Membrane keyboard
®
®
®

Mounting position for electronic handwheel

Front view of VEH 30.2

Field of Application
The VEH 30.2 can be used for the following fields of application:

cations

e  Setting up machines and systems

e  Visualizing basic operator control

Technical Data

Operating and visualizing the Operation Desktop and WinStudio appli-

Operating and the diagnostics of large handling systems
Remote visualization of installation control panels

panels of mounting lines

VEH 30.2

Operating system

Windows XPe

Display 8.4" color display
Resolution 1024x768 / 800x600
Keyboard Yes

Touch screen Yes
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11.6.4

11.6.5

Enable key Two-circuit, three-stage

STOP button Two-circuit

Interfaces 1 x Ethernet port (RJ 45, 10/100 Base-T)
Supply voltage DC 24V

Fig.11-25: Technical data VEH 30.2

= Depending on the installed visualization software, the
IndraControl VEH 30.2 can either be operated with the Operation
Desktop or WinStudio applications.

Wear Parts

Parts with a limited service life are installed in the VEH 30.2 hand-held termi-
nal and are therefore not subject to warranty. This applies to the following
components:

®  CMOS battery
e  Background lighting

The service life of the individual components is described in the device docu-
mentations (see Brief Description, page 140).

Variants

The hand-held terminals VEH 30.2 are available as:

Device

Option elements, characteristics Safety Engineering

VEH30.2BNN-512ET-A2D-4G0-BS-E4-FW

Connecting cable 8 m

STOP button, enabling pushbutton

VEH30.2BNN-512ET-A2D-4G0-DS-E4-FW

Handwheel, override connecting
cable 8m

STOP button, enabling pushbutton

VEH30.2BNN-512ET-A2D-4G0-DS-E2-FW

Hand-wheel, override, connecting
cable 0.5 m for extension

STOP button, enabling pushbutton

VEH30.2BNN-512ET-A2D-4G0-BS-E2-FW

Connecting cable 0.5m for exten-

STOP button, enabling pushbutton

sion

Fig.11-26: Device variants VEH 30.2

The following documentation is available for the comprehensive description
of the VEH 30.2 hand-held terminal:

° Rexroth IndraControl VEH 30.2 Hand-Held Terminal, DOK-SUPPL*-
VEH*30.2***-PRxx-EN-P

xx - Edition

Panel PCs VPP 16.3/40.3/60.3

11.6.6  Brief Description
11.7
11.71 Brief Description

The VPP 16.3/40.3 panel PCs are active PC-based operating and visualiza-
tion terminals with excellent industrial capability. These devices are predomi-
nantly mounted on a control panel or on the wall of a control cabinet.
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Fig.11-27: Panel PC VPP XX.3 with color display

11.7.2  Field of Application

The panel PCs VPP 16.3/40.3/60.3 are used from standard applications to

high-end applications.

11.7.3  Operating System

Due to licensing reasons, the devices VPP 16.3/40.3/60.3 are only delivered
with an already installed operating system (either Windows XP Professional
or Windows Embedded Standard 7 P).

11.7.4 Technical Data

VPP 16.3 VPP 40.3 VPP 60.3
Display 12" color display 15" color display 19" color display
Front panel design 16 machine function keys
Front USB port
PC box 1, 2 or 4 slots
Intel® Core™ Duo L2400 1.66 GHz
Intel® Core2™ Duo T7400 2.16 GHz
Processor Intel® Core™ i7-620M, 2.66 GHz
Intel® Core™ i5-520M, 2.4 GHz
Intel® Celeron® Dual-Core P4500, 1.86 GHz
RAM 1 GB (4 GB max.)
HDD hard disk 80 GB SATA, alternatively 2 x 80 GB (RAID1) or 32 GB SSD
Optional drives DVD writer (for 4-slot variant)
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Interfaces

6 x USB port (type A)
1 x Ethernet port (RJ 45, 10/100/1000 Base-T)
1 x VGA port

Power supply

DC24V

11.7.5

Wear Parts

Fig.11-28: Technical data for the VPP 16.3/40.3/60.3

Parts with a limited service life are installed in the VPP 16.3/40.3 panel PCs
and are therefore not subject to warranty. This applies to the following com-
ponents:

e  Hard drive

e  CMOS battery

® Fan

®  Background lighting

The service life of the individual components is described in the device docu-
mentations (see chapter 11.7.8 "Documentation” on page 146).
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The following variants of the panel PCs VPP 16.3/40.3/60.3 are available:

Abbrev. K
column 1(2 G|7(8(90
Example:| i _3pBK

34 1]2

-1

2 T 1
{1} 112 5|

D

3|4|5|8|7
GONN

a9
D1

112
D

34
N,

5|8

NN -

34

15
HEIEIG
F

Product

Front panel and display

12", with 16 machine

function keys (MTX} ....... = BK
12", touch screen (universal) = DB

PC-Box
1 slot.1 x PCI

=K
Zslots, 2xPCl......... . ...... =L
4slots, 4x PCl...... e =M
2slots, 1TxPClI+1xPCle...... =N

Memory capacilyz)

102AMB. .. i s =1G0

Interface

Without special interface . ... ....... ... ..

System configuration

Celeron P4500, 1.85 GHz. 2 MB L2 Cache. .
Core Duo L2400, 1.66 GHz, 2 MB Cache. .
Core 2 Duo T7400, 2.16 GHz, 4 MB Cache.

Core i5-520M, 2.4 GHz, 3 MB L2 Cache. .. .. ...
Core i7-620M, 2.66 GHz, 4 MB L2 Cache. . ..

Supply voltage

DE2AN: cotonssn i i

Hard disk (HD)

25 minBOBE . .o.vessovnrsiaaay
25" min. 80 GB (2x HDD in RAID 1)
25" min. 32 GB, Solid State Disk (S5D)

Drive

Miitheut = e e S R

DVD+RW

Other design

None . . ..

Firmware and software

Denotes that firmware and software must be ordered as separate subposition = FW

Note:
1) PC-box "K" is only available with drive "N"

2) Memory capacity "1G0" is only available with system configuration "D1"
Memory capacity "2G0" is only available with system configuration "C3", "D2" and "D4"
Memory capacity "4G0" is only available with system configuration "D2" and "D5"
3) Hard disk (HD) "E" is only available with system raonﬁgurahon "D1", "D2", "D4" or "D5"

4) Drive "E" is only available with PC-box "L" a

Fig. 11-29:

Type code VPP 16.3
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Abbrev. : ‘ 1

1‘2 34 5‘6 7/89/0/1)2 3‘4‘5 5:7‘819 0/1]2|3]4 5'6‘? 89

12 RE]
0

Example:iVlP_F’_ 4

Product

Front panel and display
Rexroth design

15", with 16 machine
function keys (MTX). ......... =Bl
15", touch screen (universal), . = DE
15", touch screen with 16

machine function keys (MTX)....=DF
Customized design

Bosch: 15" touch screen . . . ... = AL
PC-Box

slot T PCl s e ==K1)
2slots, 2xPClL............. =L
4slots, 4 xPCI. . ............ =M
2slots, 1 xPClI+1xPCle..... =N

Memory capacity [RAM)Z)

0. 3DEK/-1/GIoNIN|-[D 1D/~ [DIN|- NINI- |F

‘112:3‘
[T

1024MB ... ... =1G0
ZOABNIB ..o mmmmsetm =2G0
A096:MB o ns i sy =4G0

Interface

Without special interface. . .. .............

System configuration

Celeron P4500, 1.86 GHz, 2 MB L2 Cache. .
Core Duo L2400, 1.66 GHz, 2 MB Cache . . .
Core 2 Duo T7400, 2.16 GHz, 4 MB Cache. .

Core i5-520M, 2.4 GHz, 3 MB L2 Cache

Core i7-620M, 2.66 GHz, 4 MB, L2 Cache . .

Supply voltage

DC24V.......

Hard disk (HD)

28" minBO'GB: L il S i e
2.5", min. 80 GB (2 x HDD im RAID 1). ... ..

2.5", min. 32 GB, Solid State Disk (SSD) ..

Drive

DVD£RW

Other design

MNone . ...

Firmware and software

Denotes that firmware and software must be ordered as separate subposition= FW

Note:

1) PC-box "K" is only available with drive "N"
2)Memory capacity

"1G0" is only available with system configuation "D1"
Memory capacity "2G0" is only available with system configuation "C3", "D2" and "D4"
Memory capacity "4G0" is only available with system configuation "D2" and "D5"

3) Hard disk (HD) "E" is only available with system configuation "D1", "D2", "D4" or "D5"

4) Hard disk "E" is only available with PC-box "L" and "M"

Fig. 11-30:

Type code VPP 40.3
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| Abbrev.

|_Column s

1/2/3]4|5/6/7|8/9/0|1/2(3/4|5

Example:|V P P60/ .[3FE

Product
VPP........=VPP
Line

=860

Front panel and display
19" touch screen with front USB = FE

PC-Box

1 slot,1 x PCI
28lots, 2 X PCL v siniines
4 slots, 4 xPCI. . . .
2slots, 1 xPCI+1xPCle........

Memory capacity ( RAM]z)
1024 MB

Interface
Without specialinterface. . .. .............. =

System configuration

Celeron P4500, 1.86 GHz, 2MB L2 Cache.........
Core Duo L2400, min. 166 GHz, 2 MB Cache ... ... =
Core 2 Duo T7400, 2.16 GHz, 4 MB Cache. . ....... =
Core i5-520M, 2.4 GHz, 3MB L2 Cache .......... =
Core i7-620M, 2.6 GHz, 4 MB, L2 Cache. . ... ...... =

Supply voltage

Hard disk (HD)

2.00eminEBOGEE: s i e e i R e e
2.5", min. 80 GB (2xHDDINRAID 1). . ... iiiin
2.5", min. 32 GB, Solid State Disk (SSD)

Drive

6/78/9/0/1/2|34
K-11G0N|N- D/1D - DIN|-

Other design

5|6/7|8/9101112/34|5|
NN - ] 1 1 1

Mone

Firmware and software

Denotes that firmware and software must be ordered as separate subposition. .= FW

Note
1) = PC-box "K" is only available with drive "N"
2)

3)
4) = Drive "E" is only available with PC-box "L" and "M"

Memory capacity "1GO0" is only available with system configuration "D1"

Memory capacity "2G0" is only available with system configuration "C3", "D2" and "D4"
Memory capacity "4G0" is only available with system configuration "D2" and "D5"

Hard disk (HD) "E" is only available with system configuration "D1", "D2", "D4" or "D5"

Fig.11-31:

Type code VPP 60.3
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11.7.7  Accessories

The following accessories are available for VPP devices:

Type Remarks

VAPO1.1H-W23-024-010-NN Power supply unit 24 V DC; 10 A

VAUO01.1U-024-024-240-NN Uninterruptible power supply with 24 V
input/24 V output/240 W

RKB0019/... USB interface cable for the connection of
the UPS; lengths: 0.5 m; 1.0 m; 3.0 m;
50m

Fig. 11-32: Accessories for the VPP 16.3/40.3/60.3
11.7.8  Documentation

The following documentation is available for the detailed description of the
panel PCs VPP 16.3/40.3/60.3:

(] Rexroth IndraControl VPP 16.3/40.3/60.3 Panel-PC, DOK-SUPPL*-
VPP*XX.3***-PRxx-EN-P

(] Rexroth IndraControl VAU 01.1U UPS with USB Interface, DOK-
SUPPL*-VAU*01.1U**-PRxx-EN-P

xx - Edition

11.8 Standard Industrial PCs VSP 16.3/40.3
11.8.1 Brief Description

The standard industrial PCs VSP 16.3/40.3 are the economical alternative for
PC-based operating and visualization devices. These devices are predomi-
nantly mounted on a control panel or on the wall of a control cabinet.

=

e e e T T T T

) I N N T T N T N <
L v

Fig.11-33: VSP 16.3 with 12” color display
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Fig.11-34: VSP 40.3 with 15” color display

11.8.2  Field of Application

The standard industrial PCs VSP 16.3/40.3 are primarily used for all tasks in
the PC-based automation.

11.8.3  Operating System

Due to licensing reasons, the devices VSP 16.3/40.3 are only delivered with
an already installed operating system (either Windows XP Professional or
Windows Embedded Standard 7 P).

11.8.4 Technical Data

VSP 16.3 VSP 40.3

Display 12" color display 15" color display

16 machine function keys

Front USB port
PC box 1, 2 or 4 slots
Intel® Core™ Duo L2400 1.66 GHz
Intel® Core2™ Duo T7400 2.16 GHz
Processor Intel® Core™ i7-620M, 2.66 GHz

Intel® Core™ i5-520M, 2.4 GHz

Intel® Celeron® Dual-Core P4500, 1.86 GHz
RAM 1 GB (4 GB max.)

HDD hard disk 80 GB SATA, alternatively 2 x 80 GB (RAID1) or 32 GB SSD

Front panel design

Optional drives DVD writer (for 4-slot variant)
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Interfaces

6 x USB port (type A)
1 x Ethernet port (RJ 45, 10/100/1000 Base-T)
1 x VGA port

Power supply

DC24V

11.8.5

Wear Parts

Fig.11-35: Technical data for VSP 16.3/40.3

Parts with a limited service life are installed in the standard industrial PCs
VSP 16.3/40.3 and are therefore not subject to warranty. This applies to the
following components:

e  Hard drive

e  CMOS battery

e Fan

®  Background lighting

The service life of the individual components is described in the device docu-
mentations (see Documentation, page 151).
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11.8.6  Variants
The following variants of the standard industrial PCs VSP 16.3/40.3 are avail-

able:
Abbrev. | 1] ] | 2
_column |1/2/3|4/5/6|7/8|9/0/1/2/3 45/6/7/8/9/0/1 2|34

3
2..3.!4.5_5.7:.5;.?’. 01
NIN|- NN - |

Example: V'S P|1/6/.|3D|B/G -|1G 0NN|-/C]2D -

Product T TT T Thmr T m

Front panel and display

Rexroth design

12", with 16 machine function

keys (MTX). .............. =BK
12", Touch-Screen . ... ... .. =DB
Customized design

Bosch: 12", Touch-Screen

(suitable for food industry) . . . = AK

PC-Box

6slots, 5x PCl+1xPCle....... =G

Memory capacity (RAM)

1024 MB . ... =1G0

Interface

Without special interface. .. .............. = NN

System configuration

Celeron 440, min.2GHz . . ............... ... =C2
Supply voltage

B N i s e e e T =D

Hard disc (HD)

2B mind B GE R T G R R =
2.5", mind. 80 GB (2 * mind. B0 GBRAID1T) .............. =
2.5", mind. 16 GB, Solid State Disk (SSD) . ............... =

nmo

Disc drive
g S B i G B B i s B 5 =N
DVDERW e =E

Other design
WG oo i o s o o T RS R RS T = NN

Firmware and software
Denotes that firmware and software must be ordered as separate subposition = FW

Fig.11-36: Type code VSP 16.3
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[ Abbrev. ENEe [3

| column » 12345!6?890123‘456‘?8901234'56;7:39:0123;4
_ Example:|V|S|P|4|0]. 3DEG-1GONNI-_CzD NN ININ|- F\W
Product

MSPawwimw =VSP

Line

T e P T =40

Design

. =3

Front panel and display

Rexroth design

15", with 16 machine function

keys (MTX). .............. =Bl
15", Touch-Screen (universal) = DE
15", Touch-Screen with 16

machine function keys (MTX) = DF
17", Touch-Screen (universal) = DG

PC-Box
6 slots, 5x PCI+1xPCle....... =G

Memory cgpaclty (RAM)
1024 MB . v ws e o 1O

Interface
Without special interface. . ............... = NN

System configuration
Celeron440:min: 20Hz o0 v s ysanadinnie: =C2

Supply voltage
DC 24V =D

Hard disc (HD)

285 MiInd. BOGB . v vvsenem v v e s s e s S =
2.5", mind. 80 GB (2 x mind. B0 GBRAID1) .............. =
2.5", mind. 16 GB, Solid State Disk (SSD) . . .............. =

mmo

Disc drive
LT T =N
DVEERW. coosmrs s aniymass =E

Other design
Without . ... ... e = NN

Firmware and software
Denotes that firmware and software must be ordered as separate subposition = FW

Fig.11-37: Type code VSP 40.3
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11.8.7  Accessories

The following accessories are available for VSP XX.3 devices:

Type Remark

VAPO1.1H-W23-024-010-NN Power supply unit 24 V DC; 10 A

VAUO01.1U-024-024-240-NN Uninterruptible power supply with 24 V
input/24 V output/240 W

RKB0019/... USB interface cable for connection of the
UPS; lengths: 0.5 m; 1.0 m; 3.0 m; 5.0 m

Fig.11-38: Accessories for the VSP 16.3/40.3

11.8.8  Documentation
The following documentation is available for the detailed description of the
operating devices VSP 16.3/40.3:

° Rexroth IndraControl VSP 16.3/40.3 Panel-PC, DOK-SUPPL*-VSP*XX.
3***-PRxx-EN-P

° Rexroth IndraControl VAU 01.1U UPS with USB Interface, DOK-
SUPPL*-VAU*01.1U**-PRxx-EN-P

xx - Edition

11.9 Compact Industrial PC VPB 40.3 with the Operating Devices
VDP 08.3/16.3/40.3

11.9.1 Brief Description

The VPB 40.3 is a high-end industrial PC, which is - together with the passive
VDP 16.3, VDP 40.3 or VDP 60.3 operating panels - a PC-based operating
and visualization terminal with excellent industrial capability. The VPB 40.3 is
intended to be mounted in a control cabinet. The operating devices are de-
signed to be mounted to a control panel or in a wall-mounted control cabinet.
The connection between the VDP 16.3/40.3/60.3 and the VPB 40.3 is estab-
lished via a CDI interface.

Fig.11-39: High-end industrial PC VPB 40.3 with the operating device VDP 40.3
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11.9.2  Field of Application

The compact industrial PC VPB 40.3 is used in industrial environments with

higher vibration and shock requirements.

11.9.3  Operating System

Due to licensing reasons, the devices VPP 16.3, VPP 40.3 and VPP 60.3 are
only delivered with an already installed operating system (either Windows XP

Professional or Windows Embedded Standard 7 P).

11.94 Technical Data

VPB 40.3

PC box

1, 2 or 4 slots

Processor

Intel® Core™ Duo L2400 1.66 GHz
Intel® Core2™ Duo T7400 2.16 GHz
Intel® Core™ i7-620M, 2.66 GHz
Intel® Core™ i5-520M, 2.4 GHz
Intel® Celeron® Dual-Core P4500, 1.86 GHz

RAM

1 GB (4 GB max.)

HDD hard disk

80 GB SATA, alternatively 2 x 80 GB (RAID1) or 32 GB SSD

Optional drives

DVD writer (for 4-slot variant)

Interfaces

6 x USB port (type A)
1 x Ethernet port (RJ 45, 10/100/1000 Base-T)
1 x VGA port

Power supply

DC 24V

Fig.11-40: Technical data for the VPB 40.3

11.9.5 VDP 16.3/40.3/60.3

VDP 16.3 VDP 40.3 VDP 60.3

Display

12" color display 15" color display 19" color display

Front panel design

16 machine function keys or touch screen

Supply voltage

DC24V

11.9.6 Wear Parts

Fig.11-41: Technical data for the VDP 16.3/40.3/60.3

Parts with a limited service life are installed in the compact industrial PC VPB
40.3 and the operating devices VDP 08.3/16/3/40.4 and are therefore not

subject to warranty. This applies to the following components:
o Hard drive

e  CMOS battery

e Fan

e  Background lighting

The service life of the individual components is described in the device docu-

mentations (see Documentation, page 157).
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The following variants of high-end industrial PC VPB 40.3 are available:

[ Abbrev.

| column

1
Example:|V|

=VPB —‘7
=40

Product

Line
40

Series

COlss vy =

PC-box
186t 1 X PCL convpmenm s =
2slots, 2xPCL ................
4 slots, 4 x PCI. . .. ..
2 slots, 1 x PCl + 1 x PCle
4 slots, 2xPCI+2xPCle. . ......

Memory capacity (RAM) 2}

— -
2|3|4|5|e|7|8|9]0|1|2|3
PBl4/0].3D]1K|-]1c

7|8|9/0|1|2/3|4|5/6(7|8|9|0
-|D|{4|D|- D|N|- IN|N|- |F W

4/5|6
0NN

1(2/3)4)

1024 MB . ... =
2048MB . .. ... R R R
4098 MB o oo davieiiis b =

Interface

Without special interface . ... ....... ......

System configuration

Celeron P4500, 1.86 GHz, 2 MB L2 Cache. . ....... =
Core Duo L2400, 1.66 GHz, 2 MB Cache
Core 2 Duo T7400, 2.16 GHz, 4 MB Cache =

Core i5-520M, 2.4 GHz, 3 MB L2 Cache

Core i7-620M, 2.66 GHz, 4 MB L2 Cache

Connecting voltage

DC 24V
Hard disk (HD)

2.5", min. 80 GB

25" min.80GB (2xHDDINRAID ). ................... =
2.5", min. 32 GB, Solid State Disk (SSD)

Drive

Other design

WWIthout. . . . e

Firmware and software

Denotes that firnware and software must be ordered as

separate subposition
Note

1) = PC-boxes "K" and "N" are only available with drive "N"
2) = Memory capacity "1G0" is only available with system configuration "D1"
= Memory capacity "2G0" is only available with system configuration "C3", "D2" and "D4"
= Memory capacity "4G0" is only available with system configuration "D2" and "D5"
3) = Hard disk (HD) "E" is only available with system configration "D1", "D2", "D4" or "D5"
4) = Drive "E" is only available with PC-box "L" and "M"

Fig.11-42:

Type code VPB 40.3

The following VDP 16.3/40.3/60.3 variants are available:
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Abbrev.

column I

-
=

Example:

| Z]|o=

|[[© I~
|| Z o
|| Z >
[Z]e

Product

Front panel and display

Rexroth Design

12", with 16 machine function
keys (MTX)
12", touch screen
Customized design

Bosch ; 12", touch screen
(suitable for food industry) =

Additional option

Interface

WHROUL 5 e smcus s e san

Other design

Fig. 11-43:

Type code VDP 16.3
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Abbrev.
column 1/2(3|4|5|6|7|8|9

Example:|V|D|P |4

o

w

W)

m

| Z o=
1

[[O |~
—

Product

Front panel and display
Rexroth Design

15", with 16 machine function

keys (MTX) ............. = Bl
15", touch screen
15", touch screen with 16
machine function keys (MTX)
17", touch screen
15", touch screen with

switching elements. . .. ... ... =Dl
Customized design

Bosch: 15", touch screen. ... =AL

Additional option
WO o i i simats 4 | =N

Control panel interface
CDI. ..o =D1

Interface
WHHOUL. o covvans v cmsnnes o swsnees o = NN

Other design

|[Z |
|[Z o

Inside systemhousing . .. .................. =CG
Inside system housing, MTX design .......... =CX
MTXdesign........ooiiiiiiiiinn o = MX
WIHNOGE v coremmmn we snrevmms we ssrevmms we s = NN

Fig. 11-44:

Type code VDP 40.3
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Abbrev.

2
0/1)2|3]4)5

w

|_Column | |_2 i __5“3_7_3__
Example:|V/D|P|6|0|. 3 F

Product

NBE: i i =VDP

Line

B0 wms s e =60

Design

Bosiavass wpnitns SETARG E R =3

Front panel and display

Rexroth design

19", touch screen,

with front-USB. . .. ......... =FE
19", with 16 machine

function keys (MTX). ... ..... =Fl

Additional option

Interface

WHROUE « & cosen wowm senewmes o

Other design

MTXHESIGN: - oncmsn cumnse ows

Fig.11-45: Type code VDP 60.3
11.9.8  Accessories

Connecting Cable (CDI Interface)
The industrial PC VPB 40.3 and the

operating devices VDP 16.3/40.3/60.3

are connected via CDI interface. The following cable assemblies are availa-

ble:

Type

Remark

RKB0008/002.5

Bus cable, Ethernet cable assembly,
100-Base-T, CAT 6+ assembly, UL, drag
chain-compatible, cable length 2.5 m

RKB0008/005,0 As above, cable length 5 m

RKB0008/010,0 As above, cable length 10 m
RKB0008/015,0 As above, cable length 15 m
RKB0008/020,0 As above, cable length 20 m
RKB0008/025,0 As above, cable length 25 m
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Type Remark

RKB0008/030,0 As above, cable length 30 m
RKB0008/035,0 As above, cable length 35 m
RKB0008/040,0 As above, cable length 40 m
RKB0008/050,0 As above, cable length 50 m

Fig.11-46: Connecting cable VPB 40.3 - VDP 16.3/40.3/60.3

= Two connecting cables type RKB00O08/... are required to connect
a VPB 40.3 and a VDP 16.3/40.3/60.3.
Accessories for VPB 40.3

Type Remark

VAPO01.1H-W23-024-010-NN 24V DC mains adapter; 10A

VAUO01.1U-024-024-240-NN Uninterruptible power supply with 24 V
input/24 V output/240 W

RKB0019/... USB interface cable for connection of the
UPS; lengths: 0.5m; 1.0m; 3.0m; 5.0m

Fig.11-47: Accessories for VPB 40.3

11.9.9 Documentation
The following documentation is available for a detailed description of the
high-end industrial PC VPB 40.3:

° Rexroth IndraControl VPB 40.3 Control Cabinet PC, DOK-SUPPL*-
VPB*40.3***-PRxx-EN-P

° Rexroth IndraControl VAU 01.1U UPS with USB Interface, DOK-
SUPPL*-VAU*01.1U**-PRxx-EN-P

The following documentation is available for a detailed description of the ope-
rating devices VDP 08.3/16.3/40.3:

° Rexroth IndraControl VDP 16.3/40.3/60.3 operator terminal, DOK-
SUPPL*-VDP*XX.3***-PRxx-EN-P

xx - Edition

11.10 Standard Industrial PC VSB 40.3 with the Operating Devices
VDP 16.3/40.3/60.3

11.10.1 Brief Description

The VSB 40.3 is an industrial PC which is - together with the passive ope-
rating devices VDP 16.3, VDP 40.3 or VDP 60.3 - a PC-based operating and
visualization terminal with normal industrial capability. The VSB 40.3 is to be
mounted to a control cabinet. The operating devices are designed to be
mounted to a control panel or in a wall-mounted control cabinet. The connec-
tion between the VDP 16.3/40.3/60.3 and the VSB 40.3 is established via a
CDl interface.
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XSER CDI - Interface
XVID 2x RKB0008!...

Fig.11-48: Standard industrial PC VSB 40.3 with the operating device VDP 40.3

11.10.2 Field of Application

The standard industrial PC VSB 40.3 is used for all tasks in the PC-based au-
tomation.

11.10.3 Operating System

Due to licensing reasons, the devices VPP 16.3/40.3/60.3 are only delivered

with an already installed operating system (either Windows XP Professional
or Windows Embedded Standard 7 P).

11.10.4 Technical Data

VSB 40.3

PC box

1, 2 or 4 slots

Processor

Intel® Core™ Duo L2400 1.66 GHz
Intel® Core2™ Duo T7400 2.16 GHz
Intel® Core™ j7-620M, 2.66 GHz
Intel® Core™ i5-520M, 2.4 GHz
Intel® Celeron® Dual-Core P4500, 1.86 GHz

RAM

1 GB (4 GB max.)

HDD hard disk

80 GB SATA, alternatively 2 x 80 GB (RAID1) or 32 GB
SSD

Optional drives

DVD writer (for 4-slot variant)

Interfaces

6 x USB port (type A)
1 x Ethernet port (RJ 45, 10/100/1000 Base-T)
1 x VGA port

Power supply

DC24V

Fig.11-49: Technical data for VSB 40.3
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11.10.5 VDP 16.3/40.3/60.3

VDP 16.3 VDP 40.3 VDP 60.3

Display

12" color display 15" color display 19" color display

Front panel design

16 machine function keys or touch screen

Supply voltage

DC24V

11.10.6 Wear Parts

Fig.117-50: Technical data for the VDP 16.3/40.3/60.3

Parts with a limited service life are installed in the standard industrial PC VSB
40.3 and in the operating devices VDP 16.3/40.3/60.3 and are therefore not
subject to warranty. This applies to the following components:

e  Hard drive

e  CMOS battery

® Fan

e  Background lighting

The service life of the individual components is described in the device docu-
mentations (see Documentation, page 164).
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The following variant of the standard industrial PC VSB 40.3 is available:

EN-P

Abbrev.
| Column 1|2|3|4|5|6|7|8|9|0|1

Example: V|S'B|4|0 . |1 G/4|E -

1 2

0]1]2|3]4

Cl- AD -

512

56
N|N

7|8|9

18] 5|67
-Cl1

NIN -

F

2

SRR

Product

Control panel interface
GIGASTAR. .. ............ =
GIGASTAR-G5. . .......... =

PC-box
6slots, PCI ... ........ =E

Memory capacity (RAM)
S512MB . ... ... =
T024MB . ... .o =

Interface
Without specialinterface. . ............... =

System configuration
Celeron,min.2GHz. .................... ... ... =

Connecting voltage
AC 115...230 V, 50...60 Hz
DC 24V

Hard disk (HD)
3.5", min. 20 GB

2.5", min. 20 GB, vibration-resistant suspension
2.5", min. 8 GB, Solid State Disk (SSD)

Drive

w]

<

2

A

e}

=
nnon
moZ2

Other design
MIhOUL. .. s =
Drive in connector direction. . ... ........... ... . ... .........

Firmware and software

Denotes that firmware and software must be ordered as separate
SUDPOSHION. . . .. . =

Fig.11-51:

Type code VSB 40.3

The following VDP 16.3/40.3/60.3 variants are available:
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Abbrev.

column I

Example: V D|P

-
=

IR
(&%)
(w]
m

| Z]|o=

=1E

[[= e

]

|[[Z o
z

|| Z o

[Z]e

Product

Front panel and display

Rexroth Design

12", with 16 machine function

keys (MTX) ............. =BK
12", touch screen ......... =DB
Customized design

Bosch ; 12", touch screen
(suitable for food industry) = AK

Additional option

Interface
WIHROEL 1 coenn s sov e svnves s = NN

Other design

Fig.11-52: Type code VDP 16.3
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Abbrev.
column 1/2(3|4|5|6|7|8|9

Example:|V|D|P |4

o
w
W)
m
| Z o=
1
[[© |~
—
1
2z
[[Z o
1
|[Z o
|[Z o

Product

Front panel and display

Rexroth Design

15", with 16 machine function

keys (MTX) ............. = Bl
15", touch screen ........ = DE
15", touch screen with 16

machine function keys (MTX) =DF
17", touch screen ......... =DG
15", touch screen with

switching elements. . .. ... ... =Dl
Customized design

Bosch: 15", touch screen. ... =AL

Additional option
WO o i i simats 4 | =N

Control panel interface
CDI. ..o =D1

Interface
WHHOUL. o covvans v cmsnnes o swsnees o = NN

Other design

Inside systemhousing . .. .................. =CG
Inside system housing, MTX design .......... =CX
MTXdesign........ooiiiiiiiiinn o = MX
WIHNOGE v coremmmn we snrevmms we ssrevmms we s = NN

Fig. 11-53: Type code VDP 40.3
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Abbrev.

_ Column I

Example:

112030456

0[.

<
o
o
)

[Z]5

3|F

2
0/1)2|3]4)5

w

m
| Z]|o=
=]

" |
=z
[z ]
|| Z |

Product

Front panel and display

Rexroth design
19", touch screen,
with front-USB. . .

19", with 16 machine
function keys (MTX). . .......

Additional option

Interface

Other design

WIHROHE & cvimn o seveves s s = NN
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Fig.11-54: Type code VDP 60.3

11.10.8 Accessories
Connecting Cable (CDI Interface)

The industrial PC VSB 40.3 and the operating devices VDP 16.3/40.3/60.3
are connected via CDI interface. The following cable assemblies are availa-

ble:

Type

Remark

RKB0008/002.5

Bus cable, Ethernet cable assembly,
100-Base-T, CAT 6+ assembly, UL, drag
chain-compatible, cable length 2.5 m

RKB0008/005,0

As above, cable length 5 m

RKB0008/010,0

As above, cable length 10 m

RKB0008/015,0

As above, cable length 15 m

RKB0008/020,0

As above, cable length 20 m

RKB0008/025,0

As above, cable length 25 m
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Accessories for VSB 40.3

Type Remark

RKB0008/030,0 As above, cable length 30 m
RKB0008/035,0 As above, cable length 35 m
RKB0008/040,0 As above, cable length 40 m
RKB0008/050,0 As above, cable length 50 m

Fig.11-55: Connecting cable VSB 40.3 - VDP 16.3/40.3/60.3

= Two connecting cables type RKB0008/... are required to connect
a VSB 40.3 and a VDP 16.3/40.3/60.3.

Type Remark

VAP01.1H-W23-024-010-NN 24V DC mains adapter; 10A

VAUO01.1U-024-024-240-NN Uninterruptible power supply with 24 V
input/24 V output/240 W

RKB0019/... USB interface cable for connection of the
UPS; lengths: 0.5 m; 1.0 m; 3.0 m; 5.0 m

Fig.11-56: Accessories for VSB 40.3

11.10.9 Documentation

The following documentation is available for a detailed description of the
standard industrial PC VSB 40.3:

o Rexroth IndraControl VSB 40.3 Control Cabinet PC, DOK-SUPPL*-
VSB*40.3***-PRxx-EN-P

° Rexroth IndraControl VAU 01.1U UPS with USB Interface, DOK-
SUPPL*-VAU*01.1U**-PRxx-EN-P

The following documentation is available for a detailed description of the ope-
rating devices VDP 16.3/40.3/60.3:

° Rexroth IndraControl VDP 16.3/40.3/60.3 operator terminal, DOK-
SUPPL*-VDP*XX.3***-PRxx-EN-P

xx - Edition

11.11 IndraControl VAM 10.2/40.2
11.11.1 Brief Description

Machine control panels are supplementing operator and visualization termi-
nals. They are used to select the operation modes and to operate the ma-
chine manually. They include control elements such as keys with LED dis-
plays, rotary switch for feed and spindle override, E-STOP pushbutton, key
switch with authorization system and machine keys.

The machine control panels VAM 10.2/40.2 were designed for the use with
devices from the VPB, VPP, Vxx product families and adapted to the design
of these devices. VAM 10.2 has the width of the panel PC VPP 16 and
VAM 40.2 the width of the panel PC VPP 40.

There are machine control panels with Profibus connection for the devices
VAM 10.2 and VAM 40.2.
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Fig.11-57: Front view VAM 10.2
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Fig.11-68:  Front view VAM 40.2
11.11.2 Fields of Application

Machine control panels of the VAM 10.2/40.2 design operate control units.

11.11.3 Technical Data

VAM 10.2 VAM 40.2
Power supply Galvanically insulated
Logic supply Up DC 24V (19,2 ...30V), PELV
Current consumption 0.5 A max.
from U,
Input and output voltage DC 24V (19,2 ... 30 V), PELV
Uaq
Logic consumption from 1.7 A max.
Uq
Fuse SMD fuse 3 A
Reverse voltage protec- Integrated
tion

Fig.11-59: Electrical data
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NOTICE Destruction of the filter choke in the input

range due to continuous operation outside a
range of 19.2 Vto 30 V.

Operate the device only in the permitted range from 19.2 V to 30 V.

The following components are located on the rear side of the devices:
®  25-pin plug to connect a hand-held terminal

®  6-pin plug to connect a handwheel

o 16 digital 24 V inputs

8 digital 24 V outputs

GSD file

Two GSD files are provided for the devices according to EN 50170 part 2
(DP). These files include all data required to connect the components VAM
10.2/40.2 to any Profibus DP master [according to EN 50170 part 2 (Profibus
DP)].

RX010123.GSD is a universal GSD file used to write on the machine control
panels VAM 10.2/40.2 (and other VAM control panels) as modular Profibus
DP slave. The GSD file is selected in the Profibus DP configuration tool using
the station name "VAM". The modules have to be configured in the correct
sequence in the Profibus DP configuration tool. The module sequence is de-
scribed in the two following tables.

Module num- | Module Data format Inputs Outputs
ber (in bytes) (in bytes)
0 16DI, 8DO Byte 2 1

1 Manual control | Word 4 0

unit

2 Handwheel Word 2 0

3 Keypad TA Byte 2 2

4 Keypad TA Byte 2 2

5 Override VB Byte 2 0

Fig.11-60: VAM 10.2-PB-NA-TA-TA-VB-1608-NN

Module num- | Module Data format Inputs Outputs
ber (in bytes) (in bytes)
0 16DI, 8DO Byte 2 1

1 Manual control | Word 4 0

unit

2 Handwheel Word 2 0

3 Keypad TA Byte 2 2

4 Keypad TA Byte 2 2

5 Override VB Byte 2 0

Fig.11-61: VAM 40.2-PB-NA-TA-TA-VB-1608-NN
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= To simplify the configuration, use the GSD file RX020123.GSD
with the station name "VAM10, VAM40".

RX020123.GSD is a GSD file used to write on the machine control panels
VAM 10.2/40.2 as compact DP slave. This GSD file is used to easily config-
ure the VAM 10.2 and in the basic design of the VAM 40.2. Select the station
name "VAM10, VAM40" in the DP configuration tool and the correct configu-
ration of the modules is automatically displayed.

The GSD files are located on the Bosch Rexroth internet pages. You can also
contact your local service support.

Profibus DP address settings

The station address is set via the two BCD rotary switches for the station ad-
dresses 1-99. S1 represents the tens digit and S2 the units digit of the station
address.

The address has to be set at de-energized state.

Fig.11-62: BCD rotary swifches S1 and S2
Baud rate setting

The machine control panels VAM 10.2/40.2 automatically detect the baud
rate set at the Profibus DP. Baud rates from 9.6 kBaud to 12 MBaud are sup-

ported:
. 9.6 kBaud
o 19.2 kBaud

e 4545 KkBaud
e 93.75kBaud
. 187.5 kBaud

e 500 kBaud
e 1.5MBaud
e 3 MBaud
e 6 MBaud

° 12 MBaud
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Keypad with la-
beled, freely-
programmable
keys and LED

More elements

Ordering numbers and
type codes

VAM 10.2

2 keypads with
15 keys each

E-STOP pushbut-
ton

Priority switch

Two override rota-
ry switches for
feed and spindle

Fast-stop module
with two machine
keys

R911170770

VAM10.2-PB-NA-TA-
TA-VB-1608-NN

VAM 40.2

2 keypads with
15 keys each

E-STOP pushbut-
ton

Priority switch
Two override rota-

ry switches for
feed and spindle

R911170772

VAM40.2-PB-NA-TA-
TA-VB-MA-1608-NN

Fig. 11-63:

Designs of IndraControl VAM 10.2/40.2
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Type Code

Configuration =
Module slot [

| Abbrev.

Column o]

1‘2

H
—4

&
Exa mple:_V‘A|M

Product |

P
2
Communication bus

PROFIBUS-DP.............. =PB

Configuration 1 @

NA-TA-TA-VB

(Column: 12to 13 = Module slot 1
15to 16 = Module slot 2
18to 19 = Module slot 3
21to0 22 = Module slot 4)

Masterboard

16 inputs and 8 outputs

Additional design

Note:
@ Module slot 1 to 2

EMERGENCY-STOP module and key switch - only removable in "0"-position

MA = On/Off button module

NA = EMERGENCY-STOP module and key switch
NB =

TA = Keypad, can be labeled

VA = Feed override

VB = Feed override and spindle override

Fig. 11-64:

Type code of the VAM 10.2
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[ Abbrev. T e e e T T e T
column e 123456789012345678901234515?390123455
Example: VAM40 PB INJA[-ITIA - [TIA[-VIB|- MA|-[1]6|0/8 - N|N| |
Product
VAM. = VAM
Line
i T
Design
N =2
Communication bus
PROFIBUS-DP. ............. =PB
Configuration @
e.g.. NA-TA-TA-VB
Masterboard
16 inputs and Soutpuls:isiani s inerisnet sr s e = 1608
Additional design
[T T — = NN
Note:
@ Module slot 110 5
BA = Blind plate
HA = Hand wheel
MA = On/Off button module
NA = EMERGENCY-STOP module and key switch
NC = EMERGENCY-STOP module (REES) and key switch
TA = Keypad, can be labeled
VB = Feed override and spindle override
Fig.11-65: Type code of the VAM 40.2
11.11.6 Accessories, Plugs and Prefabricated Cables
Order designation Mating plug of the device Rexroth cable Design of the cable end

Prefabricated cable

IKB0033/000,0 INS0541/K01 KO
IKBO033 IKEOD32 T —

PN: 291808 TRE00S [KB0553

Profibus cable

IKB0034/000,0

PN: 291809 [ikB0024] [ikeoos4] e

Profibus cable

Fig.11-66: Cable accessories
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11.11.7 Documentation

The following documentation is available for a detailed description of the
VAM 10.2/40.2:

° Rexroth IndraControl VAM 10.2/40.2, DOK-SUPPL*-VAM*XX.2***-
PR02-EN-P

xx - Edition

11.12 IndraControl VAM 10.3/40.3
11.12.1 Brief Description

Machine control panels are supplementing operator and visualization termi-
nals. They are used to select the operation modes and to operate the ma-
chine manually. They include control elements such as keys with LED dis-
plays, rotary switch for feed and spindle override, E-STOP pushbutton and
machine keys.

The machine control panels VAM 10.3/40.3 were designed for the use with
devices from the VPP, VSP and Vxx product families and adapted to the de-
sign of these devices. VAM 10.3 has the width of the panel PCs VPP/VSP
and VAM 40.3 the width of the panel PCs VPP/VSP 40.

There are machine control panels with sercos Ill or Profinet connection for
the devices VAM 10.3 and VAM 40.3.

Rexroth IndraControl V/
%W gueimy,
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] L] L] L] . . 0“ ‘.
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Fig.11-67: Front view of the VAM 10.3
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Fig.11-68: Front view of the VAM 40.3
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11.12.2 Fields of Application

Machine control panels of the VAM 10.3/40.3 design operate control units.

11.12.3 Technical Data

VAM 10.3 VAM 40.3
Power supply Galvanically insulated
Logic supply U_ DC 24V (19.2V to 30 V), PELV
Current consumption Typically 0.3 A
from U,
Input and output voltage DC 24V (19.2 V to 30 V), PELV
Uwm
Current consumption 3.5 A max.
from Uy
Fuse for U_ and Uy, SMD fuse 4 A
Reverse voltage protec- Integrated
tion

Fig.11-69: Electrical data

NOTICE Destruction of the filter choke in the input

range due to an incorrect input voltage.

Operate the device only in the permitted voltage range from 19.2 V to 30 V.

The following components are located on the rear side of the devices:
e  25-pin plug to connect a hand-held terminal

®  6-pin plug to connect a handwheel

® 16 digital 24 V inputs

e  8digital 24 V outputs

sercos Il

A sercos device description file (SDDML file) is required for the commission-
ing at the sercos Ill master. Two SDDML files are available for the VAM
10.3/40.3 (refer to the following table). The files are located on the Bosch
Rexroth internet pages. You can also contact your local service support.

Device

SDDML file

VAM10.3-S3-NF-TA-TA-VD-1616-NN

SDDML-Vx.x-Bosch Rexroth AG-VAM10_3_S3_NF_TA_TA_VD_1616_NN-
JJJIMMDD.xml

VAM40.3-S3-NF-TA-TA-VD-MA-1616-NN | SDDML-Vx.x-Bosch Rexroth AG-VAM40_3_S3_NF_TA_TA_VD_MA_1616_NN-

JJJIMMDD.xml

Fig.11-70: SDDML files

sercos address

®  The sercos address 254 is preset upon delivery

e  Automatic address allocation according to sercos Il is supported
®  The sercos address is remanently saved in the device

Device exchange
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The reaction of the sercos lll ring after a VAM 10.3/40.3 replacement de-
pends on the master used. Since the devices support an automatic address
allocation and remanent saving of the sercos address, the device can be ex-
changed without replacing the configuration tool. For more information, refer
to the documentation of the master.

Profinet

A device description file (GSDML file) is required for the commissioning at a
Profinet 1/0 controller. A GSDML file is available for the VAM 10.3/40.3. The
files are located on the Bosch Rexroth internet pages. You can also contact
your local service support.

Device

GSDML file

VAM10.3-N1-NF-TA-TA-VD-1616-NN
VAM40.3-N1-NF-TA-TA-VD-MA-1616-NN

GSDML-Vx.x-Bosch Rexroth AG-IndraControl-VAM-JJJJMMDD.xml

Fig.11-71:

11.12.4 Variants

GSDML file

Keypad with labeled, More elements Ordering numbers and type codes
freely-programmable
keys and LED
VAM 10.3 2 keypads with 15 U E-STOP pushbutton R911172210
(sercos Ill) keys each e Two override rotary switches | VAM10.3-S3-NF-TA-TA-VD-1616-NN
for feed and spindle
VAM 10.3 2 keypads with 15 ° E-STOP pushbutton R911172613
(PROFI-NET) | keys each e Two override rotary switches |VAM10.3-N1-NF-TA-TA-VD-1616-NN
for feed and spindle
VAM 40.3 2 keypads with 15 ° E-STOP pushbutton R911172211
(sercos Ill) keys each e Two override rotary switches | VAMA40.3-S3-NF-TA-TA-VD-MA-1616-NN
for feed and spindle
° Fast-stop module with two
machine keys
VAM 40.3 2 keypads with 15 . E-STOP pushbutton R911172614
(PROFI-NET) | keys each e Two override rotary switches | VAM40.3-N1-NF-TA-TA-VD-MA-1616-NN
for feed and spindle
° Fast-stop module with two
machine keys

Fig.11-72:

Standard variants
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11.12.5 Ordering Information

Type Code

Short

column

text

< |k
>
<
~
o
w
[2)
w
=z
il
—
>
_‘
>
<
g
=
o
=Y
o
Z|©

|[Z[ow
[
N

Example:

Product

Communication bus

PROF

SERCOS ll..coviiiiiiiiiiiiicie =83

Configuration D

INET Slave .........ccocoevvvevireiinenns =N1

Z.B. NF-TA-TA-VD

Masterboard

Other

16 INPULS aNd 16 OULPULS........eoiriiiiiiieiiesii ettt =1616

design

Note:
il

Configuration

MA = Quick-Stop module

NF = EMERGENCY STOP module

NN = Not equipped

TA = Key pad, can be labeled by slide-in strips

VD = Feed override with 24 stages and spindle override with 16 stages

Fig.11-73: Type code of the VAM 10.3
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Short text
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Example:

Product

Communication bus
PROFINET Slave.......cccccceveninieieennens =N1
SERCOS Hluviviveiiesieeieeeeie e =S3

Configuration )
Z.B. NF-TA-TA-VD-MA

Masterboard
16 iNPULS ANA 16 OULPULS.........cveeeiiieeeiesie et s =1616

Other design

Note:
1) Configuration
MA = Quick-Stop module
NF = EMERGENCY STOP module
NN = Not equipped
TA = Key pad, can be labeled by slide-in strips
VD = Feed override with 24 stages and spindle override with 16 stages

Fig.11-74: Type code of the VAM 40.3
11.12.6 Documentation

The following documentation is available for a detailed description of the
VAM 10.3/40.3:

e Rexroth IndraControl VAM 10.3/40.3, DOK-SUPPL*-VAM*XX.3***-
PRO1-EN-P

xx - Edition

11.13 PC Keyboards VAK

11.13.1 General Information

Insertable or mountable keyboards with a foil-based design are available to
operate the industrial PC according to the requirements.
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11.13.2 Insertable Keyboards

e R Ra AR A DS

Fig.11-75: Insertable keyboard VAK 10.1

Fig.11-76: Insertable keyboard VAK 40.1

The VAK 10.1 and VAK 40.1 insertable keyboards are AT-compatible PS/2
keyboards with 86 keys and an integrated mouse pointer. Both devices vary
only in their different front panel widths. In terms of function and design, they
are ideally adjusted to the VSP, VDP and VPP operating device series. The
integrated mouse and mouse keys allow to navigate easily in graphical user
interfaces. The drawer is designed with sliding tracks and a ball/notch lock.

11.13.3 Mountable Keyboards
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Fig.11-77: Insertable keyboard VAK 11.2

. Rexroth e W T
- T e ] ] ) e ) e B

L UL EELEE L LT LT - R
EFTITTTTTITTTT T e

E TTTTIITIT LT e

S TTT I T LT T T e
—TL T EkicE

Fig. 11-78: Mountable Keyboard VAK 41.2

The VAK 11 and VAK 41 mountable keyboards are AT-compatible PS/2 foil
keyboards with 106 keys. Both devices vary only in their different front panel
widths. In terms of function and design, they are ideally adjusted to the VSP,
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VDP and VPP operating device series and are characterized by their mini-
mum height.

11.13.4 Variants

The following keyboard variants is available for the industrial PC:

Model Type Remarks
Insertable Key- VAK10.1E-EN-P-MPNN | Adjusted to VSP 16, VDP 16,
board VPP 16
VAK40.1E-EN-P-MPNN | Adjusted to VSP 40, VDP 40,
VPP 40
VAK40.1E-DE-P-MPNN | Adjusted to VSP 40, VDP 40,
VPP 40
Mountable key- VAK11.2F-EN-P-NNNN | Adjusted to VSP 16, VDP 16,
board (foil-based VPP 16
design) -
VAK41.2F-EN-P-NNNN | Adjusted to VSP 40, VDP 40,
VPP 40

Fig.11-79: VAK 10/11/40/41 selection

11.13.5 Documentation
For a detailed description of the mountable (drawer) keyboards VAK 10/40
and VAK 11/41, refer to the following documentations:

. Rexroth VAK 11.2 Rexroth VAK 41.2, DOK-SUPPL*-VAK*11/41**-
PRxx-EN-P

e  Rexroth VAK 10.1 Rexroth VAK 40.1, DOK-SUPPL*-VAK*40.1***-PRxx-
EN-P

xx - Edition
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12.1

12.2
12.2.1

Axis Types and Axis Modes

Axis Types and Axis Modes

Overview on Axis Types and Axis Modes

Overview

Related documentation

Axis Types
Overview

Overview

This chapter provides a brief overview on the different axis types and its op-
eration modes.

Axes are elementary Motion objects in the IndraMotion MLC system. The ax-
es are controlled from the PLC program.

The axes are mainly parameterized via A-parameters. In some applications,
S-/P-parameters of real axes are also required.

The following topics are covered in this chapter:

® Axis Types (see page 179)

®  Single-Axis Modes (see page 180)

e  Kinematic Axes (see page 189)

e  Control of the Axes from the PLC Program (see page 191)

For further documentation, refer to the chapter Required and Supplementing
Documentations on page 9. More detailed information on this topic is given in
further manuals.

This chapter describes commonalities and differences of the axis types.

As mentioned, the following axis types of interest for focused applications are
distinguished:

° Real axis

Axis assigned to a drive, e.g. IndraDrive, SercosDrive, HydraulicDrive;
can execute motion commands

° Virtual axis

Axis in the control; not assigned to any drive and can execute motion
commands. Used as virtual master axis for example (vertical shaft)

®  Encoder axis
Axis only providing actual values (e.g. from an additional drive encoder)
e Link axis

Axis providing position values of another control (sercos Il CrossComm,
not for sercos Il C2C)

e  Controller Axes
Axis whose controllers are implemented into the PLC

A set of parameters (A-parameters) is available for each axis. These parame-
ters can be immediately read and written in the IndraWorks Engineering envi-
ronment or in the PLC project via respective access functions. The meaning
of an A-parameter is identical for each axis type. Thus, axis types can be ex-
changed without modifying the programming of this axis in the PLC project.
Not all A-parameters exist for each axis type (cf. "Overview on the functional
scope of axis types").

Each axis type provides special functionalities described in detail in the fol-
lowing chapters.
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Real Virtual Encoder Link Controller
Axis Axis axis axis axis
Commanding X X X
Uge as master X X X X X
axis
Uge as slave X X X
axis
Us_e as ax.ls of X X X
a kinematics

Fig. 12-1:

Overview on the functional scope of axis types

This chapter describes the different operation mode of the axes.
The operation mode specified by the PLC program defines the axis motion.
The following topics are covered in this chapter:

o Positioning Modes (see page 181)

Positioning (absolute, additive or relative)

Motion of the axis to a specific position. The position value can be
specified absolutely or relatively to the command or actual position.
This operation mode is not available for drives without encoders.

Velocity control

Continuous axis motion with a defined velocity
Torque/force control

Continuous axis motion with defined torque/force

®  Operation Modes for Synchronous Motions with Electronic Gear Func-
tion (see page 182)

Velocity synchronization

In the "velocity synchronization" mode, the axis follows a specified
master axis velocity velocity-synchronously

Phase synchronization

In the "phase synchronization" mode, the axis follows a specified
master axis position either absolutely or relatively phase-synchro-
nous. This operation mode is not available for drives without en-
coders.

Electronic cam

In the "electronic cam" mode, there is a fixed relationship between
the master axis position and the slave axis. This relationship is de-
fined in a cam table by points. This operation mode is not available
for drives without encoders.

Electronic FlexProfile MotionProfile

The "FlexProfile" belongs to the group of electronic motion laws.
These are described by mathematical motion laws as analytical
functions. This operation mode is not available for drives without
encoders.
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12.3.2  Positioning Modes

Absolute positioning

Additive positioning

Relative positioning

Velocity control

Torque/force control

This operation mode enables the time-optimum positioning of a single axis. In
"absolute positioning" mode, a target position is directly specified for the axis.
In the interpolator, a position command value characteristic is created as in-
put variable for the position controller using the specified value for the target
position including the specified positioning data (velocity, acceleration and
jerk).

Typical applications

e  Control of infeed axes

®  Manually triggered positioning operations for setup tasks
®  Positioning of a virtual master axis ...

= This operation mode is not available for drives without encoders.

This operation mode enables the time-optimum positioning of a single axis. A
distance is specified in the "additive positioning" mode. The distance is added
to the current target position and transmitted to the interpolator as new target
position. The interpolator calculates a position command value sequence for
the position controller considering the given positioning data (velocity, accel-
eration and jerk).

Typical applications
®  Clocking a stacker

= This operation mode is not available for drives without encoders.

This operation mode enables the time-optimum positioning of a single axis. A
distance is specified in "relative positioning" mode. The distance is added to
the current actual position and transferred to the interpolator as new target
position. The interpolator calculates a position command value sequence for
the position controller considering the given positioning data (velocity, accel-
eration and jerk).

Typical applications
®  Clocked feed

= This operation mode is not available for drives without encoders.

In the "velocity control" mode, a velocity command value for an "endless" mo-
tion to the next motion command is defined for the axis.

Typical applications
e  Control of the virtual master axis speed

e Continued execution of paint application or paste rolling at machine
standstill

e  Continuous product feed...

In the "torque/force control" mode, a torque/force command value is specified
for the drive.

Typical applications
e  Torque coupling for mechanically coupled ("parallely switched") axes
e  Hydraulic applications

= The "torque/force control" is only available for real axes with inter-
polation in the drive.
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12.3.3  Operation Modes for Synchronous Motions with Electronic Gear
Function

Velocity synchronization  In the "velocity synchronization" mode, the axis follows a specified master ax-
is velocity velocity-synchronously. The master axis velocity can be specified
by an encoder axis (real master axis), a virtual axis (virtual master axis) or a
real axis.

The objective is a velocity-synchronous (drift-free) run between the master
axis and the selected slave axis.

Typical applications

° Simple transport axes

o Draw rollers in winder applications
®  Cooling rolls

®  Impression cylinders

o Paint application rollers

o Film/paper drawing ...

Master Axis
A-0-0100, A-0-0102, A-0-0103
Master control number (0..99), A-0-2700 —=|
Access
Master axis number (1..99), A-0-2701  — table
MB_Phasing / AxisInterface A-0-0300 Controller1
Additive master position, A-0-2710 ' R Additive master position, A-0-2600
Velocity, A-0-2711 ! Filter time constant, A-0-2601
A-0-2650
Acceleration, A-0-2712 Registration control
MC_Gearln / AxisInterface Controller2
RatioNumerator, A-0-2721 - (1+additive fineadjustment, A-0-2605
RatioD inator, A-0-2720 >
e Tension control, Winder,
Registration control
(1+MasterFineadjustment), A0-2722 E

A0-2651, A-0-2652
A-0-2653, A-0-2654

l Controller4

Parameter

Additive slave velocity, A-0-2761 Additive slave velocity, A-0-2615

Additive slave vel. acc., A-0-2762 A-D-2655 Dancer, Winder

Slave Axis
A-0-0100, A-D-0102, AD-0103

(.

Fig.12-2: MotionControl functional chain "velocity synchronization”
The operation mode provides the following access points:
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e The additive master axis position, defined by "A-0-2710, Master axis,
additive position command value", can be specified via MB_Phasing or
the AxisInterface

e  Electronic gear defined by the ratio of "A-0-2721, Master drive gear out-
put revolutions" and "A-0-2720, Master drive gear input revolutions" and
the "A-0-2722, Gear fine adjustment". The fine adjustment value is
specified in percent and calculated as (1 + fine adjustment). These val-
ues are specified via "MC_Gearln" or the AxisInterface

®  The additive command velocity of the slave axis defined by "A-0-2761,
Slave axis, additive command velocity"

In the "phase synchronization" mode, the axis follows a specified master axis
position either absolutely or relatively phase-synchronous. The master axis
position can be specified either by an encoder axis (real master axis), a virtu-
al axis (virtual master axis) or a real axis.

The objective is a phase-synchronous and velocity-synchronous (drift-free)
run between the master axis and the selected slave axis.

Typical applications

®  Processing units for stamping, embossing, perforating ...
®  Printing cylinders

e  Material transportation ...
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Master Axis
A-0-0100, A-0-0102, A-0-0103
Master control number (0..99), A-0-2700 —=|
Access
Master axis number (1..99), A-0-2701  — table
MB_Phasing / AxisInterface A-0-0300 Controller1
Additive master position, A-0-2710 ' N Additive master position, A-0-2600
Velocity, A-0-2711 ! Filter time constant, A-0-2601
A-0-2650
Acceleration, A-0-2712 Registration control
MB_GearinPos / Controller2
Axisinterface > (1+additive fineadjustment, A-0-2605
RatioMumerator, A-0-2721
RatioDenominator, A-0-2720 Ten§lon (_"ontml‘ Winder,
. ) Registration control
(1+MasterFineadjustment), A-0-2722

A0-2651, A-0-2652
A-0-2653, A-0-2654

MB_PhasingSlave / l Controller3
+.
Axisinterface - - Additive slave position, A-0-2610
Additive slave position, A-0-2750 Filter time constant, A-0-2611
Velocity, A-0-2751
Acceleration, A-0-2752 A-D-2655 Dancer, Winder

(.

l

Slave Axis
A-0-0100, A-0-0102, A-0-0103

Fig.12-3: MotionControl functional chain "phase synchronization”
The operation mode provides the following access points:

The additive master axis position, defined by "A-0-2710, Master axis,
additive position command value”, can be specified via MB_Phasing or
the Axislnterface

Electronic gear defined by the ratio of "A-0-2721, Master drive gear out-
put revolutions" and "A-0-2720, Master drive gear input revolutions" and
the "A-0-2722, Gear fine adjustment". The fine adjustment value is
specified in percent and calculated as (1 + fine adjustment). These val-
ues are specified via MB_GearlnPos or the AxislInterface

The additive slave axis position, defined by "A-0-2750, Slave axis, addi-
tive position command value", can be specified via MB_PhasingSlave or
the Axislnterface

= This operation mode is not available for drives without encoders.

In the "electronic cam" mode, the axis follows a specified master axis position
defined by a fixed relationship between the master axis position and the slave
axis. This relationship is defined in a cam table by points. The master axis
position can be specified either by an encoder axis (real master axis), a virtu-
al axis (virtual master axis) or a real axis.
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The objective is to implement the dependency between the master axis and
the selected slave axis. This dependency is stored in the cam table.

Typical applications

e  CrossCutter

®  FlyingShear

®  Cycle-synchronous lock-on and lock-off ...

The cam tables can be generated and loaded using the "CamBuilder" inte-
grated in IndraWorks. Furthermore, PLC function blocks to generate cam ta-
bles for specific applications such as cross cutting, cross sealing, etc are pro-
vided by the IndraMotion MLC.

= The "electronic cam" is only available for real axes with interpola-
tion in the drive.
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+
4’® +=
1/Gear reduction, A0-2745

Master Axis
A-0-0100, A-0-0102, A0-0103
Master control number {0..99), A-0-2700 —m|
Access
Master axis number (1..99), A-0-2701  —| table
MB_Phasing / AxisInterface A-0-0300 Controller1
+
Additive master position, A-0-2710 } . Additive master position, A-0-2600
Velocity, A-0-2711 * T Filter ime constant, A-0-2601
A-0-2650
Acceleration, A-0-2712 Registration control

MC_Camin / AxisInterface Controller2

RatioNumerator, A-0-2721 > (1+additive fineadjustment, A-0-2605

RatioDenominator, A-0-2720 >

Tension control, Winder,
Registration control
(1 +MasterFineadjustment), A-0-2722 d
r i ] A0-2651, A-0-2652 [ ]

Parameter / Axisinterface . Controller5

Angle offset begin of profile, + Angle offset begin of profile,

A-0-2730 ¥ A0-2620
Angle offset change rate, A-0-2731 A0-2656 Filter ime constant, A-0-2621

Registration control

MC_Camin / AxisInterface Y

CamTablelD, A-0-2740 Bit0/1/2
CamActivelD, A-0-0021 Bit 0112

A-0-2653
A-0-2654
MB_PhasingSlave / i Controller3
+
o Mlslmﬁa“ - -t Additive slave position, A-0-2610
Additive slave position. A-0-2750 Filter time constant, A-0-2611
Velocity, A-0-2751
Acceleration, A-0-2752 A-U-IWB Dancer, Winder
Slave Axis
A-0-0100, A-0-0102, A-0-0103
Fig.12-4: MotionControl functional chain "Electronic cam”

The operation mode provides the following access points:

The additive master axis position, defined by "A-0-2710, Master axis,
additive position command value", can be specified via MB_Phasing or
the Axislnterface

Electronic gear defined by the ratio of "A-0-2721, Master drive gear out-
put revolutions" and "A-0-2720, Master drive gear input revolutions" and
the "A-0-2722, Gear fine adjustment". The fine adjustment value is
specified in percent and calculated as (1 + fine adjustment).

One of the possible cam tables to be stored in the drive before can be
selected via "A-0-2740, Cam preselection”.

These values are specified via MC_Camln or the Axisinterface
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Electronic FlexProfile MotionPro-
file

Axis Types and Axis Modes

®  The additive slave axis position, defined by "A-0-2750, Slave axis, addi-
tive position command value", can be specified via MB_PhasingSlave or
the AxislInterface

= This operation mode is not available for drives without encoders.

In the "FlexProfile" mode, the axis follows a specified master axis position de-
fined as analytic functions by mathematical motion laws. The master axis po-
sition can be specified either by an encoder axis (real master axis), a virtual
axis (virtual master axis) or a real axis.

The objective is to implement a dependency between the master axis and the
selected slave axis. This dependency is stored in the FlexProfile.

Typical applications

e  Time-controlled profiles for thermoforming machines
e  Sealing axis with bagging machines

®  FlyingShear/bottle fillers ...

FlexProfiles can be generated and loaded with the "CamBuilder" integrated in
IndraWorks.

= The "FlexProfiles" on the IndraMotion MLC are only provided for
virtual axes and real axes with interpolation in the control.
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Master Axis
A-0-D100, A-0-0102, A-0-0103
Master control number (0..99), A-0-2700 —
Access
) table
Master axis number (1..99), A-0-2701  —
MB_Phasing / AxisInterface A-0-0300 Controller1
+
Additive master position, A-0-2710 . Additive master position, A-0-2600
Velocity, A-0-2711 * Filter time constant, A-0-2601
A-0-2650

Acceleration, A-0-2712

Registration control

Controller2

- (1+additive fineadjustment, A-0-2605

ML_FlexProfile /
AxisInterface
RatioMumerator, A-0-2721
RatioDenominator, A-0-2720
(1 +MasterFineadjustment), A-0-2722

Tension control, Winder,
Registration control

i ] A0-2651, A-0-2652
Parameter / Axisinterface

L

+
4.® .
1/Gear reduction, A-0-2745

, Controller5
Angle offset begin of profile, * Angle offset begin of profile,
A0-2730 + A-0-2620
Angle offset change rate, A-0-2731 A-0-2656 Filter time constant, A-0-2621
Registration control
ML_FlexProfile / y

AxisInterface
SetSelection, A-0-2740
RelPosition, A-0-2720
SyncMode, A-0-2930
StartMode, A-0-2930

A-0-2653
A-0-2654

MB_PhasingSlave / Controller3

AxisInterface 'Y,

Additive slave position, A-0-2750
Velocity, A-0-2751
Acceleration, A-0-2752

Additive slave position, A-0-2610
Filter ime constant, A-0-2611

A-0-2655

l

Slave Axis
A-0-0100, A-0-0102, A-0-0103

Dancer, Winder

Fig.12-5:

"Electronic MotionProfile FlexProfile" MotionControl functional chain

The operation mode provides the following access points:

The additive master axis position, defined by "A-0-2710, Master axis,
additive position command value", can be specified via MB_Phasing or
the Axislnterface

Electronic gear defined by the ratio of "A-0-2721, Master drive gear out-
put revolutions" and "A-0-2720, Master drive gear input revolutions" and
the "A-0-2722, Gear fine adjustment". The fine adjustment value is
specified in percent and calculated as (1 + fine adjustment).

One of the two possible FlexProfiles to be stored in the control before is
selected via "A-0-2740, Cam preselection".

These values are specified via ML_Flexprofile or the AxisInterface.
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° The additive slave axis position, defined by "A-0-2750, Slave axis, addi-
tive position command value", can be specified via MB_PhasingSlave or
the Axislnterface

= This operation mode is not available for drives without encoders.

124 Kinematic Axes
12.4.1 Overview

In the IndraMotion MLC system, there can be a coordinated motion for com-
plex kinematics as axis groups via the integrated RobotControl.

Kinematic axes are individual axes belonging to a kinematics.
The kinematics is configured via the kinematic dialogs in IndraWorks.

This chapter describes the individual types of the kinematic axes and their
commanding options.

Axis types

Positioning axes

Belt axes

Fig. 12-6: Cartesian kinematics with belt axes
®  Positioning axes (page 190)

Positioning axes are used for spatial positioning of the Tool Center Point
of the kinematics (only called TCP in the following).

(e.g. x-axis, y-axis and z-axis of a Cartesian portal)
e  Orientation axes (page 190)

Orientation axes are optional axes of the kinematics. They are used to
orientate the TCP.

(e.g. c-axis of a Cartesian portal — orientation around the z-axis)
®  Belt Axes (page 191)
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Belt axes are optional axes used to synchronize the motion of the TCP
to the assembly or conveyor belt with regard to the position.

12.4.2  Positioning axes

Interpolation methods

Positioning axes are primarily kinematic axes participating in the path interpo-
lation. These axes execute the motion of the TCP of a robot with regard to its
position in space. Depending on the kinematic type, a different number of po-
sitioning axes can be required.

The following axis types can be used as positioning axes:
° Real axis
®  Virtual axis

= For a coordinate movement of the positioning axes using the Ro-
botControl, the axes have to be added to the respective kinemat-
ics (axis group) first.

For this purpose, the function block "MC_AddAxisToGroup" from
the "ML_Robot" library has to be used. The axis is then in "Coor-
dinated Motion" state.

There are different interpolation methods available for the coordinated motion
of the TCP in space:

® Linear - Motion on a straight line between two spatial points
e  Circular - Motion on a circular path in space

®  PTP - Motion in axis coordinates (all participating axes start the motion
at the same time and reach the target position at the same time).

Alternatively to the coordinated motion using RobotControl, the individual po-
sitioning axes of the kinematics can also be operated in the previously men-
tioned single-axis operation modes.

12.4.3 Orientation axes

Orientation axes are optional and used to orientate the TCP.

A change in orientation of the TCP can be executed either a separate move-
ment or during a position change of the TCP. The velocity and acceleration
limit values of the orientation axes are considered for the path interpolation.
That means that the limit values of the orientation axes also limit velocity or
acceleration of the position change of the TCP at simultaneous change in ori-
entation.

The following axis types can be used as orientation axes:
®  Real axis
o \irtual axis

= For a coordinated motion of the orientation axes using the Robot-
Control, they axes have to be added to the respective kinematics
(axis group) first.

For this purpose, the MC_AddAxisToGroup function block has to
be used. The axis is then in "Coordinated Motion" state

Alternatively to the coordinated motion using RobotControl, the individual ori-
entation axes of the kinematics can also be operated in the previously men-
tioned single-axis operation modes.
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Belt axes are optional axes that are not actively commanded by the Robot-
Control. They synchronize the coordinated motion of the TCP to the assem-
bly or conveyor belt with regard to the position.

The following axis types can be used as belt axes:

Real axis
Virtual axis
Encoder axes

I

Since belt axes may not be actively commanded by the kinemat-
ics, they may not be added to the respective kinematics (axis

group).
A call of the MC_AddAxisToGroup function block for this axes is
acknowledged with an error.

Control of the Axes from the PLC Program

Overview

Overview

Motion sequences of the axes are specified in the IndraMotion MLC system
by the PLC program.

This

chapter describes the interfaces to the coordinated motion of the axes

and the cyclic data channels between control and drive to specify further
command values.

The following topics are covered in this chapter:

AxisInterface (see page 192)

The AxisInterface pools and extends PLCopen motion function blocks
and provides an easy-to-operate interface for the drive functionality.
Less code and commands with a higher performance accelerate the de-
velopment of the application programs. The Axisinterface includes con-
trol signals and parameters for the various operation modes of the mas-
ter and slave axis as well as the setting options for the selected process
values

PLCopen (see page 197)

There are many incompatible systems and solutions on the
MotionControl market. If different systems are used in one field, these
incompatibilities increase costs for the end user. Initial skill adaptation is
confusing and commissionings become more difficult. The interface for
different MotionControl solutions is standardized using the PLCopen.
The basic idea of the PLCopen is to allow the PLC access to the con-
trolled drives to control motion processes for the user according to the
PLC possibilities and its programming philosophy

Kinematics (see page 201)

In the IndraMotion MLC system, there can be a coordinated motion for
the complex kinematics as axis groups via the integrated RobotControl.

Depending on the control hardware, up to 16 kinematics are possible.
Each kinematics can contain a different robot type (e.g. Cartesian portal,
Scara, Delta, kinematic parallelogram, ...)

Cyclic Data Channels Between Control and Drives (see page 206)
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All drives in the sercos ring communicate with the control in each sercos
cycle. The most important components are the "master data telegram"
(MDT) and the "drive telegram" (AT). The MDT is the control telegram.
Command values are specified. The AT is the response telegram. Ac-
tual values are received. Both telegrams have a specified number of
places for the parameter specification. The majority of these places is
covered by the IndraMotion control firmware to control the drives. How-
ever, several places can be freely assigned by the user. Self-selected
parameters can be transferred in the sercos cycle to send command
values of process controllers to the real drive for example. Apart from
the complete parameters, individual parameter bits can also be transfer-
red. For the parameters or parameter bits, go to the PLC program via
the "functional variables" of each axis (AxisDatal]).

The AxisInterface pools and extends PLCopen motion function blocks and
provides an easy-to-operate interface for the drive functionality. Less code
and commands with a higher performance accelerate the development of the
application programs. The AxisInterface contains control signals and parame-
ters for the various operation modes of the master axis and slave axis as well
as the setting options for the process values selected.

The AxisInterface consists of the PLC function block (FB) running in the user
program. The MB_AxisInterfaceType01 function block is cyclically called for
each axis. It checks the inputs of arAxisCtrl_gb[ ] and generates internally the
requested commands for the axis. The outputs of arAxisStatus_gb[ ] are up-
dated depending on the result of this command.

Setting the operation mode specification arAxisCtrl_gb[ ].Admin._OpMode
from ModeAb to ModePosAbs leads to the following procedure:

®  Check the required states to activate a motion command such as "Axis
in Ab"
e  Enable the PLCopen function block MC_Power

e  Wait for the acknowledgement that the power of the axis has been add-
ed (AH/AF)

®  Activate PLCopen function block MC_MoveAbsolute with the command
values of PosModeCitrl

o  Acknowledge arAxisStatus_gb[ ].Admin._OpModeAck to ModePosAbs
(Bit MODE_POS_ABS)

®  Scan the values of PosModeCirl.Position and PosModeCtrl.Velocity and
reactivate MC_MoveAbsolute in the case of modifications

= The AxislInterface is provided as a programming template or as a
stand-alone interface for the axis functionality.

If it is used with the programming template GAT (Generic Applica-
tion Template) or GAT compact, instance calls of the function
blocks in the project are not important. This functionality is com-
pletely integrated into the template - the user just needs to write a
few lines of code.

If the AxisInterface is used as a stand-alone functionality, create
the instances of both function blocks "MB_AxisInitType01" and
"MB_AXxisInterfaceType01" for each axis.
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Axis structures

arAxisCtrl[ /]

for Input data

Datalnterface

arAxisStatus| / |

Axis structures
for Output data

AxisData[ /]

Axis structures
for common
In & Output data

— — A
=
L y N
ML _AXISINTERFACETYPEOL
Bareded EHHHE AdninCtrl :@ A MINISTRATION (VAR IN OUT) —
—jhdminCtrl : AXIS ADMINISTRATION (VAL _IN OUT) DosModeCtrl B_POSITIONING (VAR IN OUT)—
—PosModeCrrl @ AMTIE POSITIONING (VAR TN OUT) TelModeCy XIS VELOCITY (VAR IN OUT) —
—WelMadeCrrl : AMIS WELOCITY (VAR _IN OUT) Eagyo Moo=t ] - 5 HISETION (st TH _OIITI-—
—{SyncModaCer]l @ AMIE SYNCHRONISATION (VAR IN OUT) AdminStatus @ AMIE ADMIN STATUS (VAR IN OUT) —
T ST P DiagStatus : AXIS_DIAGNOSIS (VAR IN OUT)|—
—iagStatus : AXIS DIAGNOSIS (VAR _IN 0OUT) PosStatus - R¥IS_POS_STATUS (VAR TN OUT)[—
—PosStatus : AXIE POS_STATUS (VAR IN_OUT) VelStatus : AXIS VEL_STATUS (VAR IN OUT)[—
—VelStatus : AXIE VEL_STATUS (VAR IN OUT) SyncModeStatus : AXIS_ SYNC_STATUS (VAR _IN OUT)|[—
—SyncModeStatus : AXIS_SYNC_STATUS (VAR IN OUT)
v
Motion Kermel
Fig.12-7: Axisinterface data structure
User interface | Type Description
arAxisCtrl[ ]_gb | MB_AXIS_CON- Control structure, including command
TROL_TYPEO1 values and variables to activate the oper-
ation modes
arAxisSta- MB_AXIS_STA- Status structure, including diagnostic in-
tus[]_gb TUS_TYPEO1 formation and acknowledgements for the
operation modes
AxisData[ ] Status structure and control structure, in-
cluding actual values, status bits and ac-
cess to cyclically configurable user data
(processed by the MotionControl in the
firmware).
Fig.12-8: User interface to the Axisinferface data structure

IS

Use the AxisNo of the AXIS_REF structure as an index for the ar-
ray, e.g. arAxisCtrl_gb[MyVirtualAxis.AxisNo].Admin. etc.
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BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

BOCL

STRINGAT

BOCL
HE_AAIS_CONFla

MEB_AAIS_MOCE ModedH

ME_AALS_MOCE ModedH
TALE

Myituakn s

TE_A15 CIAGHOSIS
TE 15 P05 _STAT ..
TE_AKI5 VEL_STATUS
TE_A¥I5_FMC_STA...
POMTER T ML_AZL . 16#0ASESCRT
TE_aKIS_SETUR M.

HB_AKIS_COMFIG.Vitu...
MB_SERCCS_DATA_... MB_SERCOS_DATAST...

= @ trdrancbcnnicl appleaton. Aashat .

ML_ARIDATA_SH

@ wUsercmdDataErs g WoRD Lemo0n
# slsrTmdDataskE o \WERD LEST000
# ellsorTdlataEie g WoRn LEST000
# slzarCmdlataSil _g woRD LEA0000
+ @ delserCmDatsf g SH_TYRES
+ @ dwlserCmcdDatsEi g SH_TYRES
* @ deUsercmdDatsC_g SM_THPES
* @ detserCmcDatsD_g SH_TYPES
4 g dulserccDatE_q SM_TYRES
* @ dedserimdDatsF o SM_TYPES
# debhtionProfleTatusais | DHICRT LEFTO000000
# deFleProfieEvencConroBes_o DR LEFTO000000
& FlesProfl_Syme BOCL
@ FlesProfi_putive BOCL
& FleeProfi_takFarsukching BOCL
@ FlexProfl_5e0 Checked BOCL
@ FlexProfl_5=0_Ck BOOL
# FlesProfl_Sel_Theckad BOCL
# FlsProfi Sl ok BOCL
# FieeProfl_Sacs_Thackad BOCL
@ FlesProfi 5=z Ok BOCL
@ FleProfi_Set3_ hecksd BOCL
& FleoProfi_sz_ ok BOCL
@ FlexProfl_Evesetn Chacked BOCL
@ FlexProfl_Evtsetd Ok BOOL
# FlsProfl_EotSet] Chackad BOCL
# FlcProfl_EutSet] Ok BOCL
# PPl _fusetz_Chackad BOCL
@ FlesProfi_EvtSet2 Ok BOCL
@ FlesProfi_EvtSetd Checksd BOCL
@ FleoFrofi_Evisets Ok BOCL
@ deFlFrofieEuencstasts | DR
# Az CamTab 0 BOOL
@ Asic_CanTab 1 BoCL
# Asis_CamTah_2 BOCL
# fsis_CamSutchng BOCL
@ fes_[rivelocky BOCL
@ Peos Standstil BOCL
& s [nPosition (=N
& Az InGynven BOCL
@ s Wwring BOOL
# Asic_Erece BoCL
# fsis_Homed BOCL
# Asis_[nTorque BOCL
@ feas_Dperdioniiods BOCL
# Ao b BOCL

# oz ok

@ Az Pomer

BocL
BOCL

Fig. 12-9:

Overview on the data structures of the Axisinterface

Functionality

Specifications

Status messages

Axis information

arAxisStatus_gb[].Admin

Error handling

arAxisCtrl_gb[].Ad-
min.ClearError

arAxisStatus_gb[].Diag

Diagnostics

arAxisStatus_gb[].Diag

Referencing/homing

arAxisCtrl_gb[].Admin

arAxisStatus_gb[].Admin

Positioning modes

arAxisCtrl_gb[ ].Ad-
min._OpMode

arAxisCtrl_gb[].PosMode

arAxisStatus_gbl[ ].Ad-
min._OpModeAck

arAxisStatus_gb[].Ad-
min.CmdDone

arAxisStatus_gb[].Pos-
Mode

AxisData[ ]

Velocity control

arAxisCtrl_gb[ ].Ad-
min._OpMode

arAxisCtrl_gb[].VelMode

arAxisStatus_gbl[ ].Ad-
min._OpModeAck

arAxisStatus_gb[].Vel-
Mode

AxisData[ ]

Synchronous modes

arAxisCtrl_gb[ ].Ad-
min._OpMode

arAxisCtrl_gb[].SyncMode

arAxisStatus_gb[ ].Ad-
min._OpModeAck

arAxisStatus_gb[].Syn-
cMode

AxisData[ ]

Fig. 12-10:

Overview on the Axisinterface functionalities
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The operation mode is selected via arAxisCtrl_gb[ ].Admin._OpMode and pro-

vides two variants:

1. Selection of Enum values
Assigning a value of TYPE MB_AXIS_MODE to
arAxisCtrl_gb[ ].Admin._OpMode.en:

arAxisCtril_gb[]-Admin._OpMode.en: =

_or-

arAxisCtrl_gb[]-Admin._OpMode.en:

ModePosAbs;

ModeAB;

Using the bit access

First delete the "_OpMode" in the programming...
arAxisCtrl_gb[]-Admin._OpMode.en: = ModeAB;
Then set a bit using the bit access functionality.

arAxisCtril_gb[]-Admin._OpMode.b_.MODE_POS_ABS: = TRUE;

IS

Setting several bits in arAxisCtrl_gb[]-Admin._OpMode

causes an error and the drive switches to AB.

Thus, select with Enum values.

Before an operation mode can be activated, values must be assigned to ev-
ery attribute. All attributes are provided with default values. Some are provi-
ded with values not equal to zero while others are defined as 0. Due to the
special demands, a value has to be assigned to them.

IS

Only the attributes (e.g. position, velocity) that are used or that

have default values that were changed must be declared before
the current operation mode switch is executed.

The following example shows the correct programming sequence when
changing the operation mode:

S

1
Z
el
4
&
&

Fl

£ The following code initisglizes position mode attributes
A5 to specific values
ardwisCtrl[MyRealdwisl.xisNa]. PosMode, Position 1= 250.0;
ardxisCtrl[MyReald=isl.axisNo].PosMode.Velocity = S00.0;
ardxisCrrl[MyRealdxisl.AxisNo].PosMode. Acceleration = 2Z00.0;
arbwisCtrl[MyRealdwisl.AxisNao]. PosMode,

TR velocity (always positive) (nat necessarily reached) [ufs]

- skart moving with "ModePosabs” or "ModePosRel" or "ModePosadd” @
(MC_Moveabsolute, MC_MoveRelative, MC_Moveddditive) i Adjus )
Mote: cvelic checked AND transmitted on change (EnableCyelicScanning = TRUE) # Deceleration
@ Distance
Positioniergeschwindigkeit , (Einheit: [ufs]) {positiv eingeben) d Position
- Freigabe mit "ModePosabs” ader "MadePosRel” oder "ModePosadd” @ Velodity
(MC_Movesbsolute, MC_MoveR elative, MC_Moveddditive)
Hinweis: wird permanent zvklisch werarbeitet (EnableCyclicScanning = TRUE)

1L
la
17
1z
12
Z0
= £l
EZ
Z3
24
3}

A The following code commands the axis to switch to

A4 Absolute positioning mode

ardwisCrrl[MyRealdxizl.AxisNo].Adnin. 0OpMode.en := ModePosdbs;

A The following code checks the status of the

A4 Absolute positioning mode

IF ardxisStatus[MyRealixisl.ixisNo].Admin.MODE_POS_ARS THEH
A5 Customer specific code to handle status ackmowledgement
A e.g. set @ bit or output

EHD_IF

Fig.12-11:

Example of an absolute positioning mode changeover
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The AxisInterface allows almost any structural extension. Additional substruc-
tures can also be added and the existing substructures extended.

As an example, the following structure elements are programmed as user ex-
tensions in the AxisCtrl structure or in the GAT or GATcompact,

e  SetupMode: Additional substructure in the AxisCtrl structure
—  Enable: Enable Setup mode
—  JogPlus: Jog +
- JogMinus: Jog —
—  Vel: Jog / reference travel velocity
— Accel: Jog/Reference travel deceleration/acceleration

— Homing: Activates ModeHoming|SetAbsRef|[ModesPosAbs de-
pending on axis type/configuration

e  SyncMode: Extension of the existing substructure in the AxisCtrl struc-
ture

— AngleOffset: Phase offset start of table -> parameter A-0-2730 is
described with this value

—  PhaseShift: Offset relative to the master axis before the gear (Pha-
seOffset: Offset relative to the master axis after the gear)

—  PhaseShiftVel: Velocity for adjusting the PhaseShift
—  PhaseShiftAcc: Acceleration for adjusting the PhaseShift

—  SyncVelocity: Phase shift velocity -> parameter A-0-2790 is descri-
bed with this value

—  SyncAcceleration: Phase shift acceleration -> this value is written
on parameter A-0-2791

As an example, the following structure elements are programmed as user ex-
tensions in the AxisStatus structure:

e  SetupMode: Additional substructure in the AxisStatus structure
- EnableAck: Setup mode is active
- Homingack: Homing is finished.

e  SyncMode: Extension of the existing substructure in the AxisStatus
structure

—  AngleOffsetDone: Transfer of phase offset start of table -> parame-
ter A-0-2730 was described

—  PhasingMasterDone: PhaseShift was completed.

—  SyncVelocityDone: Transfer of synchronization velocity -> parame-
ter A-0-2790 was transferred.

—  SyncAccelerationDone: Transfer of synchronization acceleration ->
parameter A-0-2791 was transferred.

The code for these extensions can be found in the actions of the
TE_AxisInterface() function block in the GAT or GAT®™pact/AxisInterface fold-
er. The corresponding structures can be found in the GAT or GATcompact/

AxisInterface/Type/Control and GAT or GAT™PaclAxisInterface/Type/Status
folders.

Individual extensions can be added. For this purpose, refer to the chapter
"AxisInterface User Extension" in the "Rexroth IndraLogic XLC IndraMotion
12VRS Generic Application Template" documentation.
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12.5.3

Overview

PLCopen

The basic idea of the PLCopen is to allow the PLC access to the controlled
drives to control motion processes for the user according to the PLC possibili-
ties and its programming philosophy.

Seen from the drive technology point of view (Motion), the data assigned to a
drive/an axis such as actual values, limit values, command values and con-
troller parameters is named as parameters and provided according to the pa-
rameter application (read-only and/or write access). The data type of the re-
spective parameter is specified by the sercos standard for example.

Seen from the PLC technology point of view, it is about the variables repre-
senting the content of the parameters based on a data type allowed accord-
ing to EN 6 1131-3.

The value transfer from the PLC to the axis/drive and from the axis/drive to
the PLC is now described in detail:

Example of a motion from point
"Sa" to point "Se" using the
MC_MoveAbsolute function block

&
I.H‘ 1 ——
£
v
v
. I'I...l.':
rs r
5 Yoo
Iy l 5 ’
LY Fa
i v
| ~ ¢
i Ve m = r
T T T | T T T
lu-l L : E.-{ L 4 E [ g 5 o b=
- = - h-H L - -
Vinax Maximum velocity value specified by the user
Amax Maximum acceleration value specified by the user
Prmax Maximum jerk value specified by the user
Fig.12-12: Motion from point Sa fo point Se

The PLC is to control the motion from point S, to point S,.

The maximum values for velocity, jerk, acceleration and deceleration are re-
quired as additional information. They have to be lower than the maximum
values allowed for the drive.

IS

The limitation of the values permitted for the drive is always auto-
matically ensured.
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MC_Moveabsolute
B QOL Execute Daone BOOL
REAL _|Position active] _ BOOL
REaAL |Welocity Commandaborted] BOOL
REAL: Acceleration Error : BOCOL
REAL _ |Deceleration ErrorlD|  ERROR_CODE
Errorldent ERRCE_STRUCT
AXIS_REF _|&wis axis|_ AXIS_REF

Fig.12-13: PLCopen function block "MC_MoveAbsolute”

At a rising edge at the "Execute" input, the input values at the function block
instance are applied to the "command" parameters:

° Position: "A-0-2200, Command position"
®  Velocity: "A-0-2202, Command velocity"
®  Acceleration: "A-0-2203, Command acceleration"
o Deceleration: "A-0-2204, Command deceleration”

The specification of the command jerk is not requested by the function block.
The value of the parameter "A-0-2205, Command jerk" is applied without any
modifications.

The complete motion process is calculated

® At IndraDrive or HydraulicDrive devices on the drive after copying the
values from the inputs of the function block instance to the A-parame-
ters of the axis and to the S- and P-parameters of the drive.

_Or-

® At axes calculated on the control after copying the values from the in-
puts of the function block instances to the A-parameters with following
command value transfer to the drives.

= To execute the motion command successfully, call the MC_Power
function block before.

Axis Types and the Function Blocks They Support

The following table provides an overview on the current state of the function
block support by the individual axis types on the respective systems.

If these function blocks require a master and a slave axis, the statement re-
lates to the slave axis.

= If a real axis (IndraDrive) is calculated on the control using the
command value interface to the drive, refer to the specifications in
the "SercosDrive" column.

= Unsupported function blocks generate the error: "F2229204,
Command not supported by axis."
Function block IndraMotion MLC
Indra- HNC3x |Sercos |Virtual |Control-
Drive Drive axis ler axis

MC_Power X X X X
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MC_Reset X X X

MC_Stop X X X
MB_Home X X X
MC_Gearln X X X
MB_GearInPos X X X
MC_GearOut X X X
MC_Camin X

MC_CamOut X

MB_MotionProfile X X X
ML_FlexProfile X X X
MC_MoveAbsolute X X X X X
MC_MoveAdditive X X X X X
MC_MoveRelative X X X X X
MC_MoveVelocity X X X X X
MC_TorqueControl X X X
MB_Phasing X X X X
MB_PhasingSlave X X X X

This function is not available for drives without encoders
Fig. 12-14: Function blocks supported by IndraMotion MLC

State Diagram of a Real Axis

The following state diagram defines the behavior of IndraMotion MLC axes
from the user's point of view when several IndraMotion MLC function blocks
are enabled at the same time. This combination of MotionProfiles is useful to
generate complicated profiles and to respond to exceptional situations in pro-
grams.

In principle, motion commands are given and processed sequentially, even if
the PLC is capable of parallel processing. The Motion commands follow the
state diagram of the IndraMotion MLC axes.

Each axis is in exactly one of the states defined (see the state diagram be-
low). Each motion command represents a state transition for the axis con-
cerned. The sequence of these transitions describes the entire behavior of
the axis.

The possible states are indicated in the PLC structure AxisData[] and can be
read via the MC_ReadStatus function block.

The diagram describes the behavior of a single axis.

From the user’s point of view with regard to multi-axis function blocks such as
MB_MotionProfile, MC_Camin, MC_Gearln and MB_GearInPos, each axis is
in its special state in the state diagram. The cam master axis can be in the
"Continuous Motion" state while the corresponding slave axis is in the
"Synchronized Motion" state.

The attachment of a slave axis to a master axis does not affect the behavior
of the master axis.
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Function blocks with "administrative character", such as function blocks for
writing and reading parameters, do not have any influence on the state dia-
gram.

ME_MotionProfile (Slave), ML_FlexProfile (Slave)
MC_Camin (Slave)

MEBE_GearlnPos (Slave), MC_Gearln (Slave
ML_PhasingSlave, MB_PhasingSlave MB_MoationProfile (Slave), ML_FlaxProfile {Slave)

MB_Phasing . MC_Camin (Slave)
Synchronized MB_GearlnPos (Slave), MC_Gearln (Slave)

Motion
MC_Gearln {Slave)
MC_Camin (Slave)
ME_GearlnPos (Slave) ME_Movelelocity
ME_MotionProfile (Slav MC_GearCut
ML_FlsxProfile (Slave) MC_Stop MG_CamGut

1C_TorgueConirol

C_MoveAbsolute

MC_Maove Relative MC_Gearin(Slake}

MC_Camin(Slaw

MC_MoveAbsolute
MC_MoveRelative
MC_Moveddditive

(K,

(Discrete Motion MC_MoveVelocity Continuous

MC_MoveAbsolute; MC_Move Raelative;
MC_Movehdditive

MC_MoveVelocity
MC_TorgqueControl

MC_TorquaControl Motion

Motad MC_Stup
/\ Y o
( Stopping ) Error
/ MC_Movelelocity
Nate Error MC_TorqueControl
MC_Movedbsolute EerrStop
MC_MoveRelative
MC_MoveAdditive T MG_ Power
Mote 2
Note 4
MC_Stop ME_osel Error o MC. Reset
AFIAH Drive Ab
e Dore Standstil PowerOff Ab
Homin MC_Sto anasti MC_Power
( d -~ v=0, AF/AH Note 3

ME_Home

Fig. 12-15: State diagram of a real axis (IndraMotion MLC)
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Legend

12.5.4 Kinematics

General Information

Configuration and parameteriza-
tion

Axis Types and Axis Modes

(Note 1) - All function blocks can be called without being processed except
for MC_Reset and Error. They create the respective transitions to StandStill
or ErrorStop.

(Note 2) - Power.Enable = TRUE and error in the axis.
(Note 3) - Power.Enable = TRUE and fault-free axis.
(Note 4) - MC_Stop.Done AND NOT MC_Stop.Execute

An error in the drive results in a power switch off after a certain time, depend-
ing on the programmed error reaction. However, the state machine remains
in "ErrorStop" and when the power is switched off, "MC_Reset" goes into
power-off state.

In the IndraMotion MLC MLC system, there can be a coordinated motion for
complex kinematics as axis groups via the integrated RobotControl.

Depending on the control hardware, up to 16 kinematics are possible. Each
kinematics can contain a different robot type (e.g. Cartesian portal, Scara,
Delta, kinematic parallelogram, ...)

Cartesian X-Y-Z are ' Delta 3 Axis

Parallelogram | Belt Kinematics | Delta 2 Axis rotative

Fig.12-16: Examples of available kinematics

The kinematics are managed from the PLC while a motion sequence can be
sequentially programmed in an RCL program (RCL = Robot Control Lan-
guage).

To exchange data between the PLC and the RCL program, an individual PLC
shared memory interface (KinData[xy]) exists for each kinematics.

A kinematics is configured in IndraWorks via the kinematic wizard. This wiz-
ard is opened via the "Robot" item in the project tree. The kinematic-specific
characteristics configured are stored in a set of K-parameters.

These are, for example:

®  Axis configuration of the kinematics
e  Transformation scheme

e  Transformation lengths
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° Motion limit values

Properties - Kinematikl
Mame Twoe |fe= | Cocrdinates |
Dot pecke
[ e ——
Wae | Tips A2 | Coondinates |
Dehopack —————| [/ casigrment
'z [T Cortral | Aoris =
h Peaticning ane =0 :J a1 _‘J
7 A2 | Pestocorgmes x| D =|wez =l
43 |Pestioringads  w]l0 x]lves |
T B =]
. A |- =l = |
L1i e A - Eo  &- |
\% | CHE EE] =
A |- =0 = |
e A - I H
| e o # H
A Al e = |
| Mz |- = =- =l
& A]j o = B
[ bip
Fig.12-17: Kinematic wizard — Overview

Each kinematics is provided with an individual set of K-parameters.

Multiple different function blocks are available to manage a kinematics.
These function blocks are included in the PLC library "ML_Robot". The PLC
shared memory interface "KinData[xy]" of the kinematics is located in this Ii-
brary under "Global Variables".

For a coordinated motion of a kinematics, the axes belonging to the kinemat-
ics have to be added to the PLC program (only positioning and orientation ax-
es) first.

For this purpose, the "MC_AddAxisToGroup" function block has to be used.
The axis is then in the "Coordinated Motion" state.

= To add an axis to the kinematics, the axis has to be referenced,
error-free, in standstill and provided with power.

After all positioning and orientation axes have been added to the kinematics,
the kinematics is in the "Standstill Complete" state.

To provide an overview on possible kinematic states, the state diagram of a
kinematics is shown in the following. The diagram shows the essential states
and the respective function blocks required for a change in state.
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MC_ GroupReset
AND error still pending

N

Errorstop

Error

MC_GroupResat
AND group complate

Programmed Manual
Motion Motion

ME_IRDProgStop enJogtmdVel = 0 (KinDats
OR Program Finished

ME_IRDFrogSelect ' - enJogCmdiel = 0 (KinData)
Standstill
MC_GroupResat CompIEte
MND group incomplete
MC_AddAxisToGroup MC_RemovehxisFromGroup

AMND group complete

A J

Standstill MC_RemovehxisFromGroup
Incomplete

%

MC_AddAxisToGroup
Start AND group still incomplate

Fig.12-18: Kinematics — State diagram

There are the following options to move the kinematics to the "Standstill
Complete" state:

e  "Manual Motion"

In the "Manual Motion" state, the kinematics can be manually moved via
the jog interface.

Reach the individual elements of the jog interface via the structure
"Kindata[xy].stJogCmd_q".

With the jog interface, the kinematics can be moved incrementally or
continuously in world or axis coordinates.

At incremental/continuous jogging, two different parameterizable step
widths are available.

¢  "Programmed Motion"
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An RCL program is processed in the "Programmed Motion" state. The
RCL program to be processed has to be selected first and then started.

Use the "MB_IRDProgSelect" function block to select the RCL program.
The kinematics state machine is then in the "Programmed Motion - Pro-
gram Selected" state.

The RCL program is started via the "MB_IRDProgStart" function block.
The kinematics state machine is then in the "Programmed Motion - Pro-
gram Running" state.

The following figure provides an overview on the substates in the "Pro-
grammed Motion" mode.

MC_GroupReset
AMD error still pending

Programmed Motion {\
Errar \

Errorstop l
Error

Emor Error

( Programmed Motion,

Program Running )
ME_IRDProgStart
OR W debug start

step over OR
step into OR IW debug break

linue OR
(Prc-grammed Motinn) MB, IRDProgstan| | OR PAUSE (Programmed Motion )

MB_IRDProgStop

Program Selected Program Stopping

X/

ME_IRDProgSelect

Programmed Motion,
Program Paused

ME_IRDProgSslect

stop debugning OR stopping finished
DR IW debug start ME_IRDProgStop
Standstill
Program finished CGmNF‘-tE‘
MC_GroupResst
AMND GraupComplate
Fig. 12-19: "Programmed Motion" state machine

Use the PLC shared memory interface (KinData[xy]) to exchange data be-
tween the PLC and the RCL program.

The PLC-shared memory interface is updated in the Motion cycle and in-
cludes the following information:

Program:

TYPE ML_KINEMATICSDATA_SM :
STRUCT
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uiCoordSum_i
uiUpdateCount_i

arPositionJointCoord_i

arPositionOriginalCoord_i
arPositionWorkpieceCoord_i

strToolName_i
arToolCoord_i

strWorkpieceName_i
arWorkpieceCoord_i

Kin_OpMode_Auto
Kin_OpMode_Manual
Kin_JogCoordl

Kin_JogCoord2 :BIT; (* K-0-0021.04
Kin_StandStill BIT; * K-0-0021.05
Kin_InPosition cBIT; * K-0-0021.06
Kin_BeltSynchron :BIT; * K-0-0021.07
Kin_Warning IBIT; * K-0-0021.08
Kin_Error IBIT; * K-0-0021.09
Kin_NotHomed :BIT; * K-0-0021.10
Kin_TrafoValueslnvalide :BIT; * K-0-0021.12
Kin_JogEnable BIT; (* K-0-0021.13
Kin_DriveOn BIT; (* K-0-0021.14
Kin_FeedEnabled IBIT; * K-0-0021.15
Kin_BlockEnabled IBIT; * K-0-0021.16
Kin_ErrorReaction :BIT; * K-0-0021.17
Kin_JogModel BIT; (* K-0-0021.18
Kin_JogMode2 IBIT; * K-0-0021.19
Kin_ProgSelected :BIT; * K-0-0021.21
Kin_ResetActive IBIT; * K-0-0021.23
Kin_ProgEnded BIT; (* K-0-0021.24
Kin_ProgStarted BIT; (* K-0-0021.25
Kin_ProgPaused BIT; (* K-0-0021.26
Kis_ErrorStop tBIT; * K-0-0022.00
Kis_Stopping CBIT; * K-0-0022.01
Kis_Incomplete BIT; (* K-0-0022.03
Kis_ProgrammedMotion :BIT; * K-0-0022.05
Kis_StandStill BIT; * K-0-0022.07
Kis_ProgramSelected BIT; (* K-0-0022.08
Kis_Running BIT; (* K-0-0022.09
Kis_ManualMotion BIT; (* K-0-0022.10
Kis_ProgramPaused BIT; (* K-0-0022.11
arProgrEndPos_i SARRAY[1..2]
wProgrEndPosType_i  :WORD;
0=
1 =
2 =
wlpoType_i :WORD; * K-0-
* bit
bit
bit
bit
bit
bit
bit
strQLLFileName_i :ML_ROCO_NAME; K-
dwQLLLnNumber_1i -DWORD; K-
dwUserBits_i :DWORD; * -RD- Us
adiUserDInt_i :ARRAY[1..4] OF DINT; (* -RD- Us
arUserReals_i ARRAY[1..4] OF REAL; (* -RD- Us
stJogCmd_q ML_KIN_JOG; (&
dwUserBits_q :DWORD; (G
adiUserDInt_ ARRAY[1..4] OF DINT; (G
arUserReals_q ARRAY[1..4] OF REAL; (
arUserPoints_q :ARRAY[1..4] OF ML_ARR_COORDS; (*

END_STRUCT
END_TYPE

UINT;
cUINT;

:ML_ARR_COORDS;
:ML_ARR_COORDS:
:ML_ARR_COORDS;

:ML_ROCO_NAME;
:ML_ARR_PLACEM

-ML_ROCO_NAME;
:ML_ARR_PLACEM

ENT;

ENT;

*

BIT; (* K-0-0021.00
*

BIT;

K-0-0021.01

BIT; (* K-0-0021.03
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-0-0007 -RD- Sum of coord. (number of axes) *)
X-XxxX -RD- Odd=begin of updating, *)

n= ready *)

-0-0100 -RD- Kin. pos. in joint coord. *)

-0-0100 -RD- Kin. pos. in carth. original coord. *)
-0-0105 -RD- Kin. pos. in carth. workpiece coord. *)

K-0-0140 -RD- Tool name *)
K-0-0106 -RD- Coordinate values of tool *)
K

-0-0141 -RD- Workpiece name *)
K-0-0107 -RD- Coordinate values of workpiece *)

-RD- Operating mode Automatic active *)
-RD- Operating mode Manual active *)
-RD- Jog Coordinate System *)

-RD- Jog Coordinate System *)

-RD- All axes in Stand Still *)

-RD- All axes in position *)

-RD- Belt synchron movement active *)
-RD- Warning *)

-RD- Error *)

-RD- Not all axes in reference *)
-RD- Not all axes in reference *)
-RD- Jog motion enabled *)

-RD- All axes drive on, torque on axis *)
-RD- Feed enabled *)

-RD- Block transfer enabled *)

-RD- Error reaction active *)

-RD- Jog Mode *)

-RD- Jog Mode *)

-RD- RCL program selected *)

-RD- Reset is active *)

-RD- RCL program ended *)

-RD- RCL program started *)

-RD- RCL program paused *)

-RD- State "Error™ *)

-RD- State "'Stopping" *)

-RD- State "Incomplete’™, not all axes grouped *)
-RD- State "Programmed Motion®" *)

-RD- State "Stand Still" *)

-RD- State "Program Selected” *)

-RD- State "Program Running"™ *)

-RD- State "Manual Motion" *)

-RD- State "Program Paused™ *)

OF ML_ARR_COORDS; (* K-0-2200/2201 -RD- Current act. progr. pos.*)

(* K-0-2202 -RD- Current active programmed pos. type*)

notvalid (e.g. non moving block active)
arProgrEndPos_i in WC (world coordinates)
arProgrEndPos_i in JC (jJoint coordinates) *)
2203 -RD- current Interpolation Type*)

0, 1: O Nointerpolationactive

0, 1 : 1 = Linear

0, 1 : 2 = Circular

2, 3 : Reserved

4, 5 1 0 = No slope active
4, 5 : 1 = Block slope

4, 5 : 2 = Program slope *)

0-2204 -RD- Name of the current active QLL-File *)
0-2205 -RD- Current act. line number of act. QLL-Ffile *)

er data, PLC inp. /7 RoCo outp. *)
er data, PLC inp. /7 RoCo outp. *)
er data, PLC inp. / RoCo outp. *)

X-X-XXXX -RW- Command interface for jog mode *)

-RW- User data, PLC outp. /7 RoCo inp. *)
-RW- User data, PLC outp. / RoCo inp. *)

* -RW- User data, PLC outp. / RoCo inp. *)

-RW- User data, PLC outp. /7 RoCo inp. *)

Programming the motion in the

RCL program

Each kinematics is controlled by its own RCL program.
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motion sequence of the robot is sequentially programmed via motion

statements in the RCL program. Motion statements describe the motion of a
robot from a current position and orientation to a target point.

A motion statement consists of the following single statements:

Motion command
Interpolation method
Additional information
Abort condition (opt.)
Approaching method
Target position

The following table provides an overview on possible entries.

Motion statements
Motion com- Interpolation Additional in- | Abort condition | Approaching
mand method formation method
MOVE LINEAR A UNTIL TO
MOVE_REL CIRCULAR \ VIA
PTP R APPROX
VFACTOR EXACT
AFACTOR
DFACTOR
V_PTP
R_PTP
T
Fig. 12-20: Overview on motion statements

Programming an abort condition is optional.

Approaching method and target position have to be specified for each motion
command.

I

For more information on the RCL programming, the kinematic pa-
rameters and the KinData[xy] - Interface, refer to the manual
"Rexroth IndraMotion MLC 12VRS RCL Programming Instruc-
tions" (see Required and Supplementing Documentations, page
9).

Cyclic Data Channels Between Control and Drives

The control and the drives exchange data via the sercos bus using

the master data telegram (control = drives) and the
drive telegrams (drive = control)

This data exchange is used in the operating mode (sercos phase 4).

Apart from the parameters specified by the control, further drive parameters
or individual bits can be parameterized from the drive parameters via cyclic
telegrams.
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The cyclically created parameters are also available in the AxisData structure
of the respective axis. The actual values are specified in the UserActualDa-
taX entries. The command values are written using UserCmdDataX. The cor-
rect data type has to be specified as well with regard to the entered parame-
ter attribute.

The following rule applies:

If the decimal places are not equal to zero in the parameter attribute, type
"REAL_" has to be used.

If the decimal places are equal to zero in the parameter attribute, specify the
type using the data length and the format in the parameter attribute.

Possible are:

DINT_ (4 bytes with sign)
INT_ (2 bytes with sign)
REAL_ (floating point)
UDINT_ (4 bytes without sign)
UINT_ (2 bytes without sign)

Alternatively to the access via "AxisData", the function blocks MB_ReadCy-
clicParameter and MB_WriteCyclicParameter can be used to access the cy-
clically created data. An abstract access from the user function blocks is pos-
sible and it is automatically converted to the correct data type.

MDT (control = drives): S-0-0145,
Signal control word

i Cyclic Data Channels
GetCydic
e AxisData MDT et
Handle
Handle '
WreCyme q
Parameter q
[
SPS Sy T
AxisData AT
“Walue
acic 4 e S
ReadCydic I
Parameter o
Parameter
Handle
-5 ||
[
Fig.12-21: Accessing the cyclic data using the "CyclicParameter” function blocks

and functions

Due to its use, the signal control word is split into twelve specified bits and
four bits that can be preselected using the parameter editor or the
IndraWorks interface (Real axis (IndraDrive) » PopUp menu » Communica-
tion » Signal control word).
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The signal control word can also be configured and accessed via the library
ML_TechBase (subfolder Utilities - CyclicData). For the configuration, refer
to the MB_AllocCyclicParameter() function block.

The parameter "A-0-0598, List of freely configurable parameters in the signal
control word" contains the parameters whose values may be transferred.

Status Source Parameter Bit-Mo

Bit 0 0 |5-0-0520: Axiz contral waord 1]
Bit 1 0 |5-0-0520; Axiz contral word 1
Bit 2 0 |5-0-0520; Axis control word 2
Bit 3 0 |P-0-01585: Synchranization mode 1
Bit 4 0 |P-0-0154: Synchronization direction 1]
Bit5 0 |P-0-0154: Synchronization direction 1
Eit & 0 |5-0-0333 Command value mode 1]
Bit 7 0 |5-0-0393: Command value mode 1
Eit & 0 |5-0-0000: <reserved: 1]
Eit 9 0 |5-0-0000: <reserved: 1]
Bit 10 0 |5-0-0000; <resepved: 1]
Bit 11 0 |5-0-0000; <reserved: 1]
<arizr . JeerCmdD ataBitd [ S -0-0000.0.0: Diurnmy parameter A

<avizy UgerCmdD ataBitB 0 | 5-0-0000.0.0: Durnmy pararmeter w

<avizy UzerCmdD ataBitC 0 | 5-0-0000.0.0: Dummy parameter w

<anisr. UserCrndD ataBitD 0 | S-0-0000.0.0; Dummy parameter w

Fig. 12-22: /‘|S//_L0&3 145, Signal control word (IndraWorks dialog at IndraMotion

The configured bits are transferred from the control to the drive in each
sercos cycle. When controlling from the MotionTask of the PLC, the bit in the
drive parameter (if desired and reasonable) can be changed in each sercos
cycle. Furthermore, cyclically configured parameters are not backed up irre-
spective of the storage mode set (S-0-0269). In case of frequent changes,
the drive memory can thus be damaged.

Use case: The touch probe function of the drive should be enabled from the
PLC program. Bit 0 of the parameter "S-0-0405, Touch probe 1 enable" is
configured in the signal control word.

To use the touch probe function, the system IndraMotion MLC provides ready
function blocks (e.g. MB_TouchProbe) that control from the PLC. The bit can
also be controlled directly:

PLC example code to set the external trigger signal of the drive oscilloscope
(configuration as above):

Declaration:
bTriggerOskar: BOOL; // Triggers the drive oscilloscope
Implementation:

AxisData[Drivel.AxisNo].wUserCmdDataBitB_q.0 := bTrigger-
Oskar;

The signal control word can also be configured and accessed via the library
ML_TechBase (subfolder Utilities -~ CyclicData). For the access, refer to the
function block MB_GetCyclicParameterHandle() and the function MB_Write-
CyclicParameter().

This is completed by six containers, each of four bytes that can either be pre-
selected via the parameter editor or the IndraWorks interface (Real Axis
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AT (drive = control): S-0-0144,
Signal status word

Axis Types and Axis Modes

(IndraDrive) » PopUp Menu » Communication » Cyclic sercos Data Chan-
nel).

The data containers can also be configured and accessed via the library
ML_TechBase (subfolder Utilities — CyclicData). For the configuration, refer
to the MB_AllocCyclicParameter() function block.

The parameter "A-0-0596, List of freely configurable parameters in the MDT"
contains the possible parameters whose values may be transferred.

The configured parameters are transferred from the control to the drive in
each sercos cycle. When controlling from the MotionTask of the PLC, the
drive parameter (if desired and reasonable) can be changed in each sercos
cycle. Furthermore, cyclically configured parameters are not backed up irre-
spective of the storage mode set (S-0-0269). In case of frequent changes,
the drive memory can thus be damaged.

Use case: The expectation window to the touch probe function of the drive
should be changed from the PLC program. The parameter "P-0-0204, Start-
ing position touch probe function 1 active" is configured for the MDT in the
cyclic data containers.

To use the touch probe function, the system IndraMotion MLC provides ready
function blocks (e.g. MB_TouchProbe) that control from the PLC. The param-
eter can also be controlled directly:

PLC example code to write at the lower limit of the expectation window
(P-0-0204 configured for UserCmdDataA in the MDT):

Declaration:

rExpectationWindowLow: REAL; // Lower Limit of the ex-
pectation window

Implementation:

AxisData[Drivel.AxisNo].dwUserCmdDataA -REAL_ := rExpec-
tationWindowlLow;

Since P-0-0204 has decimal places, access it with "REAL_".

The data container can also be configured and accessed via the library
ML_TechBase (subfolder Utilities - CyclicData). For the access, refer to the
function block MB_GetCyclicParameterHandle() and the functions MB_Write-
CyclicParameter() or MB_WriteCyclicRealParameter().

Due to its use, the signal status word is split into twelve specified bits and
four bits that can be preselected using the parameter editor or the
IndraWorks interface (Real Axis (IndraDrive) » PopUp menu » Communica-
tion » Signal Status Word).

The signal status word can also be configured and accessed via the library
ML_TechBase (subfolder Utilities — CyclicData). For the configuration, refer
to the MB_AllocCyclicParameter() function block.

The parameter "A-0-0599, List of freely configurable parameters in the signal
status word" contains the possible parameters whose values can be transfer-
red.
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Status Source Parameter Bit-Ho

Bit O 1 | 5-040330: Status “n_feedback = n_command"” 1]
Bit 1 1 |5-040331: Statuz "n_fesdback = 0" 1]
Bit 2 0 | 5-0-0437: Pozitioning status 2
Bit 3 0 |5-0-0403: Pozition feedback value status 1]
Bit 4 0 | 5-0-0419; Pogtioning commmand acknowledge 1]
Bit 5 0 |P-0-0089: Status word synchronization modes ]
Bit & 0 |P-0-0083: Status ward synchronization modes 1
Bit 7 0 | P-0-0089: Statuz word synchronization modes ]
Bit 8 1 |5-0-0824: Statuz "Torguedforce command value attained"! ]
Bit 3 0 |P-0-0089: Status word synchronization modes 5
Bit 10 1 | 5-0-0336: Status “In position” n
Bit 11 1 |P-0-0089: Status word spnchronization modes E
<awizy UzerhictualD ataBitd, [N S -0-0000.0.0: Durarmy paranmeter v

<awizr UzerdctualD ataBitE 0 | 5-0-0000.0.0: Dumny pararnster “

<avizy UserdctualD ataBitC 0 |5-0-0000.0.0: Durnriy pararneter v

<avizy UserdctualD ataBitD 0 |5-0-0000.0.0: Durnriy pararneter v

Fig. 12-23: S-0-0144, Signal status word (IndraWorks dialog IndraMotion MLC)

The configured bits are transferred from the drive to the control in each
sercos cycle. When reading the information from the MotionTask of the PLC,
the bit from the drive parameter (if desired and reasonable) can be changed
in each sercos cycle.

Use case: The touch probe function of the drive should be evaluated from the
PLC program. Bit 0 of the parameter "S-0-0409, Touch probe 1, positively de-
tected" is configured in the signal status word.

To use the touch probe function, IndraMotion MLC provides ready function
blocks (e.g. MB_TouchProbe) that read from the PLC. The bit can also be
read directly:

PLC example code to read the positioning status of the drive (configuration
as above):

Declaration:

bTargetPositionAttained: BOOL; // The drive reached the
target position

Implementation:

bTargetPositionAttained := AxisData[Drivel.AxisNo].wUser-
ActualDataBitA 1.0;

The signal status word can also be configured and accessed via the library
ML_TechBase (subfolder Utilities -~ CyclicData). For the access, refer to the
function block MB_GetCyclicParameterHandle() and the function MB_Read-
CyclicParameter().

This is completed by six containers, each of four bytes that can either be pre-
selected via the parameter editor or the IndraWorks interface (Real Axis
(IndraDrive) » PopUp Menu » Communication » Cyclic sercos Data Chan-
nel).

The data containers can also be configured and accessed via the library
ML_TechBase (subfolder Utilities - CyclicData). For the configuration, refer
to the MB_AllocCyclicParameter() function block.

The parameter "A-0-0597, List of freely configurable parameters in the AT"
contains the possible parameters whose values can be transferred.
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The configured parameters are transferred from the drive to the control in
each sercos cycle. When reading the information from the MotionTask of the
PLC, the drive parameter (if desired and reasonable) can change in each
sercos cycle.

Use case: The measured value on the touch probe function of the drive
should be evaluated from the PLC program. The parameter "S-0-0130,
Measured value 1, positive edge" is configured for the AT in the cyclic data
containers.

To use the touch probe function, the system IndraMotion MLC provides ready
function blocks (e.g. MB_TouchProbe) that control from the PLC. The param-
eter can also be controlled directly:

PLC example code to read the measured value at a positive edge of the
touch probe 1 input (S-0-0130 configured for UserActualDataA in the MDT):

Declaration:

rProbevValuelPosEdge: REAL; // Measured value probe 1 pos-
itive edge

Implementation:

rProbevValuelPoskEdge := AxisData[Drivel.AxisNo].dwUserAc-
tualDataA_i1.REAL_;

Since S-0-0130 has decimal places, access it with "REAL_".

The data container can also be configured and accessed via the library
ML_TechBase (subfolder Utilities — CyclicData). For the access, refer to the
function block MB_GetCyclicParameterHandle() and the functions MB_Read-
CyclicParameter() or MB_ReadCyclicRealParameter().
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13.1

Ordering Example

System Configuration

The ordering example is based on the following system configuration.
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=) Engineering PC

Indra¥orks

Ethernet

VCP

IndraContral

IndraControl L45

sercos

sercos Il

&
__,_i IndraDrive C
e

Indralrive Cs
sercos

ZAxis

R-ILE 5324 DNNG DIO1G

Fig. 13-1:

System configuration
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13.2 Material List

Nu | Designation Ordering/parts no. Description

mbe

r

Computer:

1 PC or laptop Commercial Prerequisites: 1 GB RAM (4 GB recommended),
5 GB hard disk capacity, Windows XP with SP3
or Windows 7, 64 bits

Engineering software: IndraWorks Engineering framework

1 Software SWA-IWORKS-ML*-12VRS-D0-DVD** DVD data carrier

1 Software license SWL-IWORKS-ML*-12VRS-D0-ENG Single license with activation code for the
IndraMotion MLC

CamBuilder (optional):

1 Software options SWS-IWORKS-CAM-12VRS-D0 Single license for the IndraWorks Tool Cam-
Builder

Control: IndraMotion MLC

1 Control CML45.1-3P-504-NA-NNNN-NW IndraControl L45.1 Control: x86-compatible, 500
MHz 256 MB RAM, 8 MB SRAM battery-buf-
fered

Interfaces: Ethernet, Profibus DP, RT-Ethernet,
sercos lll, digital onboard 1/0: 8DI/8DO

1 Firmware FWA-CML45*-MLC-12VRS-D0 IndraMotion MLC Runtime installed on memory
module (CF)

1 Rexroth Inline R-IB IL CML S01-PLSET Rexroth Inline plug set IndraControl L

Visualization Device: IndraControl VCP 35.2

1 Operator terminal VCP35.2ECN-003-NN-NN-PW 10.4" TFT touch display IndraControl VCP 35

1 Cable, assembly RKB0007/002,5 Bus cable assembly, Ethernet cable, 100-Base-
T, CAT.7 assembly, crosslink, UL, cable length
25m

WinStudio visualization (optional):

1 Software options SWS-WINSTU-RUN-07VRS-DO0- WinStudio 07VRS Runtime single license WIN
WCE1K5 CE, 1.5K variables
1 Software options SWS-WINSTU-RUD-07VRS-D0-1K5 WinStudio 07VRS Engineering and Runtime,

single license, 1.5K variables

IndraDrive C drive: IndraDrive HCS02

1 Consisting of
o IndraDrive compact converter, single-axis
. IndraDrive control section BASIC, single-
axis
° IndraDrive firmware
o IndraDrive accessories
IndraDrive compact HCS02.1E-W0012-A-03-NNNN Eff. maximum current 12 A, braking transistor

converter, single-axis and braking resistance integrated
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Nu
mbe

Designation

Ordering/parts no.

Description

IndraDrive control sec-
tion BASIC, single-axis

CSB01.1C-ET-ENS-NNN-NN-S-NN-FW

Multi-Ethernet (ET), encoder BRC Standard/
Hiperface/1Vss (ENS), standard display (S)

IndraDrive Firmware

FWA-INDRV*-MPB-07VRS-D5-1-NNN-
NN

Single-axis basic, closed-loop

IndraDrive accessories

PFM02.1-016-FW

MultiMediaCard for digital IndraDrive drive con-
trollers

IndraDrive accessories

HAS01.1-065-NNN-CN

IndraDrive basic accessory, fits 65 mm wide de-
vices, compact devices

1

IndraDrive accessories

HAS02.1-002-NNN-NN

Shielded connector

IndraDrive Cs drive: IndraDrive HCS02

1

IndraDrive compact
converter, single-axis

HCS01.1E-W0008-A-03-B-ET-EC-NN-
NN-NN-FW

Maximum current 8 A, BASIC, Multi-Ethernet

IndraDrive firmware

FWA-INDRV*-MPB-16VRS-D5-1-NNN-
NN

Single-axis basic, closed-loop

1/0 device:

1

Rexroth Inline

1 R-ILB S3 24 DI16 DIO16

sercos lll, Inline block 10 digital input/output
module, 16/32 inputs, DC 24 V, 16 outputs DC
24V, 500 mA, 2-, 3-wire connection technolo-
gy, complete with accessories (plug, label pan-
el)

Accessories:
4 sercos lll cable, as- RKB0011/001,0 Bus cable, sercos Ill assembly, Ethernet cable,
sembly assembly, flexible lengths, cable length 1,0 m
1 Switch optionally with | Commercial
power supply unit
1 Optional 24 V power Commercial
supply unit
1 Optional screwdriver Commercial

Fig. 13-2: Material list
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14 Service and Support

Service Germany

Service worldwide

Preparing information

Our worldwide service network provides an optimized and efficient support.
Our experts offer you advice and assistance should you have any queries.
You can contact us 24/7.

Our technology-oriented Competence Center in Lohr, Germany, is responsi-
ble for all your service-related queries for electric drive and controls.

Contact the Service Helpdesk & Hotline under:

Phone: +49 9352 40 5060
Fax: +49 9352 18 4941
E-mail: service.svc@boschrexroth.de

Internet:  http://www.boschrexroth.com

Additional information on service, repair (e.g. delivery addresses) and training
can be found on our internet sites.

Outside Germany, please contact your local service office first. For hotline
numbers, refer to the sales office addresses on the internet.

To be able to help you more quickly and efficiently, please have the following
information ready:

® Detailed description of malfunction and circumstances resulting in the
malfunction

e Type plate name of the affected products, in particular type codes and
serial numbers

®  Your contact data (phone and fax number as well as your email ad-
dress)


http://www.boschrexroth.com
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