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System Overview

1 System Overview

1.1 General Information
1.1.1 About This Documentation

Means of Representation in This  To make the reading of this documentation easier for you, the table below
Documentation  contains the means of representation and notations of recurring terms.

What? How? For example...

Important facts which are to be high- Boldface Transmission of freely configurable ex-

lighted in the body text ternal process data (command values
and actual values of the external control
unit)

Parameter names, diagnostic message | Quotation marks ...the function "set/shift coordinate sys-

names, function designations tem" for the firmware MPx18...

Tab. 1-1: Conventions of Notation

All important notes are highlighted. A symbol tells you what kind of note is
used in the text. The symbols have the following significances:

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
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.

Signal words in accordance with ANSI Z535.6-2006 draw the reader's atten-
tion to hazards (see "Explanation of Signal Words and the Safety Alert
Symbol").

= This box contains important information that should be taken into
consideration.

O This symbol highlights useful tips and tricks.

s

Your Feedback  Your experience is important for our improvement processes of products and
documentations.
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If you discover mistakes in this documentation or suggest changes, you can
send your feedback to the following e-mail address:

Dokusupport@boschrexroth.de

We need the following information to handle your feedback:
®  The number indicated under "Internal File Reference".
®  The page number.

1.1.2 How to Use This Documentation
Structure of the Functional Description

Brief Description

Functional Description

Notes on Commissioning

Diagnostic and Status Messages,
Monitoring Functions

The functional descriptions of the IndraDrive firmware are divided into fixed
chapters. The individual subjects of the firmware description are assigned to
these chapters according to their content.

The description of the respective firmware functionality is basically divided in-
to the following sections:

®  Brief Description

o Functional Description

®  Notes on Commissioning

e  Diagnostic and Status Messages, Monitoring Functions

Within one subject, these sections are always contained in the mentioned or-
der, but for practical and formal reasons they do not always exist or may
have a different title.

The brief description contains an overview of the firmware function or the
subject of the section. The Brief Description can contain, for example, gener-
al basics, the most important features of the function, overviews and exam-
ples of application. At the end of the brief description you can find, where
possible and useful, a list of the parameters and diagnostic messages that
are associated with this function.

The section "Functional Description" explains the operating principle of the
respective drive function in an application-oriented way. The relevant param-
eters of this function are described with regard to their settings and effects.
The parameter configuration is only explained in detail where this is necessa-
ry for the description of the function. As a basic principle, the functional de-
scription contains references to the separate documentations for parameters
and diagnostic messages.

@ The detailed description of the parameters, their function and structure
is contained in the separate documentation "Rexroth IndraDrive, Parame-
ters".

@ The detailed description of the diagnostic messages, their causes and
remedies is contained in the separate documentation "Rexroth IndraDrive,
Diagnostic Messages".

The section "Notes on Commissioning" or "Notes on Parameterization" pro-
vides the user with the steps required for commissioning the function, similar
to a checklist. The necessary parameter settings are described in compact
form and, if necessary, instructions are given for activating the function and
the diagnostic messages of the immediate functional sequence are men-
tioned.

The section "Diagnostic and Status Messages" (also "Monitoring Functions”,
if necessary) summarizes the diagnostic messages and possible status dis-
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plays available for the respective function and describes them briefly. If there
are function-specific monitoring functions, they are also described in this sec-
tion.

@ The detailed description of the diagnostic messages, their causes and
remedies is contained in the separate documentation "Rexroth IndraDrive,
Diagnostic Messages".

The complete functionality of the IndraDrive firmware is divided into functional
packages (base packages and optional expansion packages). The scope of
the available functions does not only depend on the hardware design, but in
the majority of cases also on the variant and characteristic of the firmware.

The descriptions of the master communication, the drive functions and the
operation modes have a marker containing information on the availability of
this functionality in the respective functional package of the firmware, e.g.:

Assignment to the functional firmware package, see the section
Q "Supported Operation Modes"

The application-specific scalability of the hardware and firmware provides a
multitude of possibilities. For detailed information, the following terms are
used in the Functional Description:

®  Firmware range, e.g. IndraDrive

®  Firmware version e.g. single-axis, double/multiple-axis
®  Firmware variant e.g. MPB, MPE

®  Firmware version e.g. MPM-18VRS

e  Firmware characteristic, e.g. open-loop/closed-loop

e  Firmware performance e.g. Basic/Economy/Advanced
®  Firmware type, complete firmware type designation

Many basic subfunctions of the firmware, as well as necessary settings and
definitions, are of multiple use within the overall functionality or have an effect
on neighboring areas of the drive functionality. Such subfunctions normally
are described only once. Descriptions that are part of other IndraDrive docu-
mentations (Parameter Description, Troubleshooting Guide, Project Planning
Manuals ...) are only repeated in detail in exceptional cases. Cross referen-
ces indicate the source of more detailed information.

For cross references to other sections or documentations, we make the fol-
lowing distinction:

e References to sections within this documentation are specified by indi-
cating the title of the respective section and the designation of the su-
perordinate topic, if necessary (both can be easily found via the index).

L @ References to other documentation are also signaled by the "info
icon" if they are not contained in a note, in a table or in parentheses.

For a list of the reference documentations, see chapter 1.9 "Documenta-
tions" on page 44
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1.1.3 Terms, Basic Principles

Parameters

Communication between master and drive takes place, with a few excep-
tions, by means of parameters.

Parameters are used for:

o Determining the configuration

®  Parameterizing the control loop

®  Triggering and controlling drive functions and commands

®  Transmitting command values and actual values (according to require-
ments, cyclically or acyclically)

All operating data are mapped to parameters!

The operating data stored in parameters can be identified by means of the
IDN. They can be read and transferred, if required. The user write access to
parameters depends on the properties of the respective parameter and the
current communication phase. The drive firmware checks specific parameter
values (operating data) for validity.

Data Storage and Parameter Handling

Data Memory

Condition as Supplied

Storing the Application-Specific
Parameter Values

Saving Parameter Values

Parameter IDN Lists

Several non-volatile data memories are available in an IndraDrive device:
o In the controller

®  In the motor encoder (depending on motor type)

® |n the programming module / control panel

In addition, a volatile data memory (working memory) is available in the con-
troller.

Condition as supplied of the Rexroth drive components:
®  The controller memory contains controller-specific parameter values.
®  The programming module / control panel contains the firmware.

®  The motor encoder memory contains the encoder-specific and, depend-
ing on the motor type, the motor-specific parameter values.

® The application-specific parameter values are stored in the program-
ming module / control panel. Due to the limited number of writing cycles
of non-volatile storage media, application-specific parameter values can
also be stored in the working memory (volatile memory) of the controller.

e  With the "IMST" or "IDST" service tool (as of MPx18V10), parameter
values can be saved on an external data carrier.

Saving application-specific parameter values is required in the following ca-
ses:

®  After initial commissioning of the machine axis or the motor
e  Before replacing the controller for servicing (if possible)
Application-specific parameter values can be saved via:
e  "IndraWorks Ds/D/MLD" commissioning tool

— Saving parameter values on external data carrier
e  Control master

- Saving parameter values on master-side data carrier

The drive supports master-side saving of parameter values by listing parame-
ter identification numbers (IDNs). Using these lists guarantees complete stor-
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age of the application-specific parameter values. It is also possible to deter-
mine IDN lists defined by the customer.

Loading parameter values is required in the following cases:
®  |nitial commissioning of the motor

- Loading default values (factory settings) and the motor-specific pa-
rameter values

e  Serial commissioning of machine axes on series machines

- Loading the parameter values saved after initial commissioning
e  Reestablishing a defined initial state

- Reloading the parameter values saved after initial commissioning
®  Replacing the controller for servicing

— Loading the parameter values currently saved before servicing
Possibilities of loading parameter values to the controller:
®  Motor encoder data memory

- Loading the parameter values by command or via the control panel
during initial motor commissioning

e "IndraWorks Ds/D/MLD" commissioning tool
- Loading the parameter values from an external data carrier
e "IMST" or "IDST" service tool as of MPx18V10
— Loading the parameter values from an external data carrier
e  Control master
- Loading the parameter values from a master-side data carrier

By means of checksum comparison, the control master can determine wheth-
er the values of the application-specific parameter values currently active in
the drive correspond to the values saved on the master side.

IndraDrive controllers provide the possibility to protect parameter values
against accidental or unauthorized change by means of a password. With re-
gard to write protection, there are 3 groups of writable parameters:

e  Parameters that are generally write-protected, such as motor parame-
ters, hardware code parameters, encoder parameters, error memories,
etc. ("administration parameters"). The values of these parameters en-
sure correct function and performance of the drive.

e  Parameters the customer can combine in groups and protect them with
a so-called customer password. This allows protecting parameter val-
ues, that are used for adjusting the drive to the axis, after having deter-
mined them.

o  All other writable parameters and are not contained in the above-men-
tioned groups. They are not write-protected.

The drive firmware allows activating and deactivating the write protection for
parameter values by means of three hierarchically different passwords:

e  Customer password

The parameter values of a parameter group combined by the customer
can be pro