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1 General Information about the Documentation

1.1 Instruction manuals

For better clarity, the documentation is structured according to the customer-specific requirements
made on the frequency inverter.

Quick start guide

The Quick Start Guide describes the basic steps required for mechanical and electrical installation of the
frequency inverter. The guided commissioning supports you in the selection of necessary parameters
and the configuration of the frequency inverter by the software.

Operating instructions

The Operating Instructions describe all functions of the frequency inverter. The parameters required for
adapting the frequency inverter to specific applications and the numerous additional functions are de-
scribed in detail.

Application manual

The application manual supplements the documentation for purposeful installation and commissioning
of the frequency inverter. Information on various subjects connected with the use of the frequency
inverter is described specific to the application.

If you need a copy of the documentation or additional information, contact your local rep-
resentative of BONFIGLIOLI.

The products for CANopen® communication comply with the specifications of the user or-
ganization CiA® (CAN in Automation).

= =]

VARAN® is a licensed product of Sigmatek GmbH & Co KG, Austria.

The present documentation was prepared with great care and was subjected to extensive and repeated
reviews. For reasons of clarity, it was not possible to include all details of all types of the product in the
documentation. Neither was it possible to consider all conceivable installation, operation or maintenance
situations. If you require further information or if you encounter specific problems which are not dealt
with in sufficient detail in the documentation, contact your local BONFIGLIOLI agent.

The present document was created in English. Other language versions are translations.
1.2 This document
The information in this document pertains specifically to the Automation Interface EM-AUT-

31 of ACTIVE NEXT GENERATION (ANG) series. You will find further information in the
basic operating instructions document "VEC1105".

This document contains important information on the installation and use of the product in its specified
application range. Compliance with this document contributes to avoiding risks, minimizing repair cost
and downtimes and increasing the reliability and service live of the frequency inverter.

For this reason, make sure you read the document carefully.

The present supplement to the operating instructions and the Quick Start Guide is valid for expansion
module EM-AUT-31 of the frequency inverters series ANG. VARAN® communication (as described in this
manual) requires software version 8.0.8.5 STO or higher.

IMPORTANT:

Compliance with the documentation is required to ensure safe operation of the frequency
inverter. BONFIGLIOLI VECTRON GmbH shall not be held liable for any damage caused by
any non-compliance with the documentation.
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In case any problems occur which are not covered by the documentation sufficiently, please
contact the manufacturer.

1.3 Warranty and liability

BONFIGLIOLI VECTRON GmbH (hereinafter referred to as “manufacturer”) notes that the contents of
this Operating Instructions document do not form part of any previous or existing agreement, assurance
or legal relationship between the manufacturer and the user of these Operating Instructions (hereinafter
referred to as the “User”). Neither are they intended to supplement or replace such agreements, assur-
ances or legal relationships. Any obligations of the manufacturer shall solely be based on the relevant
purchase agreement which also includes the complete and solely valid warranty stipulations. These
contractual warranty provisions are neither extended nor limited by the specifications contained in this
documentation.

The manufacturer reserves the right to correct or amend the specifications, product information and
omissions in these operating instructions without prior notice. The manufacturer assumes no responsi-
bility to update these Operating Instructions. The manufacturer shall not be liable for any damage,
injuries or costs which may be caused by the aforementioned reasons.

In addition, the manufacturer excludes any warranty and disclaims all liability, including without limita-
tion direct, indirect, special, punitive, incidental, exemplary or consequential damages arising out of or
in connection with one or more of the following causes:

— inappropriate use of the frequency inverter,

— non-compliance with the instructions, warnings and prohibitions contained in the documenta-

tion,

— unauthorized modifications of the solar inverter,

— insufficient monitoring of parts of the machine/plant which are subject to wear,

— repair work at the machine/plant not carried out properly or in time,

— catastrophes by external impact and Force Majeure.

1.4 Obligation

This Operating Instructions document must be read before commissioning. Anybody entrusted with
tasks in connection with the

- transport,

- assembly,

- installation of the frequency inverter and

- operation of the frequency inverter
must have read and understood the Operating Instructions and, in particular, the safety instructions in
order to prevent personal and material losses.

1.5 Copyright

Any copyrights relating to this document shall remain with

BONFIGLIOLI VECTRON GmbH

Europark Fichtenhain B6

47807 Krefeld

Germany
This document is intended for the operator of the frequency inverter. Any disclosure or copying of this
document, exploitation and communication of its contents (as hardcopy or electronically) shall be for-
bidden, unless permitted expressly.
Any non-compliance will constitute an offense against the copyright law, the law against unfair compe-
tition and the German Civil Code and may result in claims for damages. All rights relating to patent,
utility model or design registration reserved.

1.6 Storage

The documentation forms an integral part of the frequency inverter. It must be stored such that it is
accessible to operating staff at all times. In case the frequency inverter is sold to other users, this
Operating Instructions document must also be handed over.
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2 General safety instructions and information on use

The chapter "General safety instructions and information on use" contains general safety instructions
for the Operator and the Operating Staff. At the beginning of certain main chapters, some safety in-
structions are included which apply to all work described in the relevant chapter. Special work-specific
safety instructions are provided before each safety-relevant work step.

2.1 Terminology

According to the documentation, different activities must be performed by certain persons with certain
qualifications.

The groups of persons with the required qualification are defined as follows:

Operator

This is the entrepreneur/company who/which operates the frequency inverter and uses it according to
the specifications or has it operated by qualified and instructed staff.

Operating staff

The term Operating Staff covers persons instructed by the Operator of the frequency inverter and tasked
with operating the frequency inverter.

Skilled Personnel

The term Skilled Personnel covers staff that are assigned special tasks by the Operator of the frequency
inverter, e.g. installation, maintenance and service/repair and troubleshooting. Based on their qualifica-
tion and/or know-how, Skilled Personnel must be capable of identifying defects and assessing functions.
Qualified electrician

The term Qualified Electrician covers qualified and trained staff who have special technical know-how
and experience with electrical installations. In addition, Qualified Electricians must be familiar with the
applicable standards and regulations, they must be able to assess the assigned tasks properly and
identify and eliminate potential hazards.

Instructed person

The term Instructed Person covers staff who were instructed and trained about/in the assigned tasks
and the potential hazards that might result from inappropriate behavior. In addition, instructed persons
must have been instructed in the required protection provisions, protective measures, the applicable
directives, accident prevention regulations as well as the operating conditions and verified their qualifi-
cation.

Expert

The term Expert covers qualified and trained staff who have special technical know-how and experience
relating to frequency inverter. Experts must be familiar with the applicable government work safety
directives, accident prevention regulations, guidelines and generally accepted rules of technology in
order to assess the operationally safe condition of the frequency inverter.

2.2 Designated use
The frequency inverter is designed according to the state of the art and recognized safety regulations.

The frequency inverters are electrical drive components intended for installation in industrial plants or
machines. Commissioning and start of operation is not allowed until it has been verified that the machine
meets the requirements of the EC Machinery Directive 2006/42/EC and DIN EN 60204-1.

The frequency inverters meet the requirements of the low voltage directive 2006/95/EEC and DIN
EN 61800-5-1. CE-labeling is based on these standards. Responsibility for compliance with the EMC
Directive 2004/108/EC lies with the operator. Frequency inverters are only available at specialized deal-
ers and are exclusively intended for commercial use as per EN 61000-3-2.

No capacitive loads may be connected to the frequency inverter.

The technical data, connection specifications and information on ambient conditions are indicated on
the rating plate and in the documentation and must be complied with in any case.
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2.3 Misuse

Any use other than that described in "Designated use" shall not be permissible and shall be considered
as misuse.

For example, the machine/plant must not be operated

— by uninstructed staff,

— while it is not in perfect condition,

— without protection enclosure (e.g. covers),

— without safety equipment or with safety equipment deactivated.

The manufacturer shall not be held liable for any damage resulting from such misuse. The sole risk shall
be borne by the operator.

2.3.1 Explosion protection

The frequency inverter is an IP 20 protection class device. For this reason, use of the device in explosive
atmospheres is not permitted.

2.4 Residual risks

Residual risks are special hazards involved in handling of the frequency inverter which cannot be elimi-
nated despite the safety-compliant design of the device. Remaining hazards are not obvious and can be
a source of possible injury or health damage.

Typical residual risks include:
Electrical hazard

Danger of contact with energized components due to a defect, opened covers or enclosures or improper
working on electrical equipment.

Danger of contact with energized components in frequency inverter if no external disconnection device
was installed by the operator.

Electrostatic charging

Touching electronic components bears the risk of electrostatic discharges.

Thermal hazards

Risk of accidents by hot machine/plant surfaces, e.g. heat sink, transformer, fuse or sine filter.
Charged capacitors in DC link

The DC link may have dangerous voltage levels even up to three minutes (or up to eight minutes with
bigger devices) after shutdown.

Danger of equipment falling down/over, e.g. during transport
The center of gravity is not the in middle of the electric cabinet modules.

2.5 Safety and warning signs on the frequency inverter

e Comply with all safety instructions and danger information provided on the frequency inverter.

e Safety information and warnings on the frequency inverter must not be removed.

2.6 Warning information and symbols used in the Operating Instruc-
tions

2.6.1 Hazard classes

The following hazard identifications and symbols are used in the Operating Instructions to mark partic-
ularly important information:

Identification of immediate threat holding a high risk of death or serious injury if not
avoided.

>
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WARNING

Identification of immediate threat holding a medium risk of death or serious injury if
not avoided.

> B

CAUTION

Identification of immediate threat holding a low risk of minor or moderate physical injury
if not avoided.

NOTICE

Identification of a threat holding a risk of material damage if not avoided.

2.6.2 Hazard symbols

Symbol

Meaning Symbol Meaning

General hazard Suspended load

b

Electrical voltage Hot surfaces

)

>3
53

Danger of crushing

2.6.3 Prohibition signs

ymbo

Meaning

&S

No switching; it is forbidden to switch the machine/plant, assembly on

2.6.4 Pers

onal safety equipment

Meaning

Wear body protection

Wear ear protectors

@9

2.6.5 Recycling

Symbol

Meaning

&

Recycling, to avoid waste, collect all materials for reuse

2.6.6 Grounding symbol

Symbol

Meaning

Ground connection

05/23
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2.6.7 ESD symbol

Symbol Meaning

ESD: Electrostatic Sensitive Devices, i.e. components and assemblies sensitive to elec-
trostatic energy

2.6.8 Information signs

Symbol Meaning

ﬂ Tips and information making using the frequency inverter easier.

2.6.9 Font style in documentation

Example Font style Use
1234 bold Representation of parameter numbers
Parameter | inclined, Representation of parameter names
font: Times New
Roman
1234 font: Courier New | Representation of parameter values
P.1234 bold Representation of parameter numbers without name, e.g. in for-
mulas
Q.1234 bold Representation of source numbers
Bullet point Indicates an action to be taken
- Bullet dash Indicates a list of items

2.7 Directives and guidelines to be adhered to by the operator
The operator must follow the following directives and regulations:

Ensure that the applicable workplace-related accident prevention regulations as well as other ap-
plicable national regulation are accessible to the staff.

An authorized person must ensure, before using the frequency inverter, that the device is used in
compliance with its designated use and that all safety requirements are met.

Additionally, comply with the applicable laws, regulations and directives of the country in which
the frequency inverter is used.

Any additional guidelines and directives that may be required additionally shall be defined by the
operator of the machine/plant considering the operating environment.

2.8 Operator's general plant documentation

In addition to the Operating Instructions, the operator should issue separate internal user manu-
als for the frequency inverter. The Operating Instructions of the frequency inverter must be in-
cluded in the Operating Instructions of the whole plant.

2.9 Operator's/operating staff's responsibilities
2.9.1 Selection and qualification of staff

Any work on the frequency inverter may only be carried out by Skilled Personnel. The staff must
not be under the influence of any drugs. Note the minimum age required by law. Define the staff's
responsibility pertaining to all work on the frequency inverter clearly.

Work on the electrical components may only be performed by a qualified electrician according to
the applicable rules of electrical engineering.

The operating staff must be trained for the relevant work to be performed.
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2.9.2 General work safety

In addition to the Operating Instructions of the machine/plant, any applicable legal or other regu-
lations relating to accident prevention and environmental protection must be complied with. The
staff must be instructed accordingly.

Such regulations and/or requirements may include, for example, handling of hazardous media and
materials or provision/use of personal protective equipment.

In addition to these Operating Instructions, issue any additional directives that may be required to
meet specific operating requirements, including supervision and reporting requirements, e.g. di-
rectives relating to work organization, workflow and employed staff.

Unless approved of expressly by the manufacturer, do not modify the frequency inverter in any
way, including addition of attachments or retrofits.

Only use the frequency inverter if the rated connection and setup values specified by the manu-
facturer are met.

Provide appropriate tools as may be required for performing all work on the frequency inverter

properly.

2.9.3 Ear protectors

The frequency inverter produces noise. For this reason it should be installed in areas where peo-
ple normally don't stay.

Noise emission in operation is < 85 dB(A) in the case of sizes 1 through 7.

Noise emission in operation is approx. 86 dB(A) in the case of size 8. Ear protectors must be used
when staying near the frequency inverter

2.10 Organizational measures
2.10.1General

Train your staff in the handling and use of the frequency inverter and the machine/plant as well
as the risks involved.

Use of any individual parts or components of the frequency inverter in other parts of the opera-
tor's machine/plant is prohibited.

Optional components for the frequency inverter must be used in accordance with their designated
use and in compliance with the relevant documentation.

2.10.2Use in combination with third-party products

Please note that Bonfiglioli Vectron MDS GmbH will not accept any responsibility for compatibility
with third-party products (e.g. motors, cables or filters).

In order to enable optimum system compatibility Bonfiglioli Vectron MDS GmbH offers compo-
nents facilitating commissioning and providing optimum synchronization of the machine/plant
parts in operation.

If you use the frequency inverter in combination with third-party products, you do so at your own
risk.

2.10.3Handling and installation

Do not commission any damaged or destroyed components.

Prevent any mechanical overloading of the frequency inverter. Do not bend any components and
never change the isolation distances.

Do not touch any electronic construction elements and contacts. The frequency inverter is
equipped with components which are sensitive to electrostatic energy and can be damaged if han-
dled improperly. Any use of damaged or destroyed components will endanger the machine/plant
safety and shall be considered as non-compliance with the applicable standards.

Only install the frequency inverter in a suitable operating environment. The frequency inverter is
exclusively designed for installation in industrial environments.

If seals are removed from the case, this can result in the warranty becoming null and void.

2.10.4Electrical connections

The five safety rules must be complied with.

Never touch live terminals. In sizes 1 through 7, the DC-link may have dangerous voltage levels
up to 3 minutes after shutdown. In size 8, the DC-link may have dangerous voltage levels up to
10 minutes after shutdown.
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When performing any work on/with the frequency inverter, always comply with the applicable na-
tional and international regulations/laws on work on electrical equipment/plants of the country in
which the frequency inverter is used.

The cables connected to the frequency inverters may not be subjected to high-voltage insulation
tests unless appropriate circuitry measures are taken before.

Only connect the frequency inverter to suitable supply mains. The frequency inverter may be op-
erated in TN, TT and IT grid types. Precautions must be taken for operation in IT grids. Operation
in a corner-grounded TN grid shall not be permissible.

2.104.1 The five safety rules
When working on/in electrical plants, always follow the five safety rules:

1 Disconnect

2 Secure to prevent restarting

3 check for absence of voltage,

4 carry out earthing and short-circuiting
5 cover or shield neighboring live parts

2.10.5Safe operation

During operation of the frequency inverter, always comply with the applicable national and inter-
national regulations/laws on work on electrical equipment/plants.

Before commissioning and the start of the operation, make sure to fix all covers and check the
terminals. Check the additional monitoring and protective devices according to the applicable na-
tional and international safety directives.

During operation, all covers must be installed correctly, and all electrical cabinet doors must be
closed. During operation, never open the machine/plant.

No connection work shall be carried out while power supply is on.

The machine/plant is live with high voltage levels during operation, is equipped with rotating parts
(fan) and has hot surfaces. Any unauthorized removal of covers, improper use, wrong installation
or operation may result in serious injuries or material damage.

Some components, e.g. the heat sink or braking resistor, may be hot even some time after the
machine/plant was shut down. Don't touch any surfaces directly after shutdown. Wear safety
gloves where necessary.

The frequency inverter may hold dangerous voltage levels until the capacitor in the DC link is dis-
charged. After shutdown, wait for at least 3 minutes (sizes 1 through 7) and at least 10 minutes
(size 8) before starting any electrical or mechanical work on the frequency inverter. Even after
this waiting time, make sure that the equipment is de-energized in accordance with the safety
rules before starting the work.

In order to avoid accidents or damage, only qualified staff and electricians may carry out the work
such as installation, commissioning or setup.

In the case of a defect of terminals and/or cables, immediately disconnect the frequency inverter
from mains supply.

Persons not familiar with the operation of the frequency inverter and children must not have ac-
cess to the device.

Do not bypass nor decommission any protective devices.

The frequency inverter may be connected to power supply every 60 s. This must be considered
when operating a mains contactor in jog operation mode. For commissioning or after an emer-
gency stop, a non-recurrent, direct restart is permissible.

After a failure and restoration of the power supply, the motor may start unexpectedly if the Auto-
Start function is activated. If staff are endangered, a restart of the motor must be prevented by
means of external circuitry.

Before commissioning and the start of the operation, make sure to fix all covers and check the
terminals. Check the additional monitoring and protective devices according to EN 60204 and ap-
plicable the safety directives (e.g. Working Machines Act or Accident Prevention Directives).

2.10.6Maintenance and service/troubleshooting

Visually inspect the frequency inverter when carrying out the required maintenance work and in-
spections at the machine/plant.

Perform the maintenance work and inspections prescribed for the machine carefully, including the
specifications on parts/equipment replacement.
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e Work on the electrical components may only be performed by a qualified electrician according to
the applicable rules of electrical engineering. Only use original spare parts.

e Unauthorized opening and improper interventions in the machine/plant can lead to personal injury
or material damage. Any repair work may only be carried out by the manufacturer or persons ap-
proved/licensed by the manufacturer. Any repair work must be carried out by qualified electri-
cians. Check protective equipment regularly.

e Before performing any maintenance work, the machine/plant must be disconnected from mains
supply and secured against restarting. The five safety rules must be complied with.

2.10.7 Final decommissioning

Unless separate return or disposal agreements were made, recycle the disassembled frequency inverter
components:

e Scrap metal materials
e Recycle plastic elements
e Sort and dispose of other component materials

|ﬂ Electric scrap, electronic components, lubricants and other utility materials must be

treated as special waste and may only be disposed of by specialized companies.

Y In any case, comply with any applicable national disposal regulations as regards envi-
% <9 ronmentally compatible disposal of the frequency inverter. For more details, contact
the competent local authorities.

After the end of product service life, the user/operator must take the device out of operation.

For more information about the decommissioning of the device refer to the applicable op-
erating instructions document.

Disposal requirements under European Union WEEE regulations

The product is marked with the WEEE symbol shown below.

This product cannot be disposed as general household waste. Users responsible for the final disposal
must make sure that it is carried out in accordance with the European Directive 2012/19/EU, where
required, as well as the relative national transposition rules. Fulfil disposal also in according with any
other legislation in force in the country.
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3 Technical data

When using the EM-AUT expansion modules, the technical data of the frequency inverter must be
also considered.

Main function Other function Main function Other function
X410A.1 Resolver Ref + - X410B.1 - Output 5Vpc?
X410A.2 Resolver Ref - - X410B.2 - Encoder R -
X410A.3 Resolver Sin - Encoder B + X410B.3 - Encoder R +
X410A.4 Resolver Sin + Encoder B - X410B.4 Analog infout MF4 13)
X410A.5 Resolver Cos - Encoder A + X410B.5 System bus, CAN low
X410A.6 Resolver Cos+ Encoder A - X410B.6 System bus, CAN high
X410A.7 Ground GND X410B.7 Ground GNDcan

1) The control electronics parameters can be configured as required.
2 The maximum power available is reduced by the other control outputs of the frequency inverter and expansion
module.

3) Also see chapter 0

3.1 Additional Motion Control Functions
3.1.1 Touch Probe function

i

Relevant objects:

This chapter refers to the touch probe function as defined in the CiA 402-2 standard.

For information on the touch probe function via motion blocks refer to the application
manual “Positioning” VEC526.

0x60B8 [Touch Probe Function 0x60BD [Touch Probe Pos2 Neg. Value

0x60B9 [Touch Probe Status 0x60D5 [Touch Probe 1 Pos. Edge Counter
0x60BA [Touch Probe Pos1 Pos. Value 0x60D6 [Touch Probe 1 Neg. Edge Counter
0x60BB [Touch Probe Pos1 Neg. Value 0x60D7 [Touch Probe 2 Pos. Edge Counter
0x60BC [Touch Probe Pos2 Pos. Value 0x60D8 [Touch Probe 2 Neg. Edge Counter

3.1.1.1 0x60B8: Touch Probe Function

The touch probe function is controlled by the bit-oriented obj. 0x60B8 “Touch Probe Function”.
Bits 0 ... 7 are assigned to touch probe 1, bits 8 ... 15 offer the same functionality for touch probe 2.

0 Touch Probe Enable
1 Trigger Mode 0 trlgg.er first event (single shot)
1: continuous
2 Trigger Source 0 tr!gger w!th touch probe 1 mpu_t (S2IND)
1: trigger with zero pulse of position encoder
3 reserved
4 Touch Probe Pos. Edge Enable
5 Touch Probe Neg. Edge Enable
6,7 unused
8 Touch Probe Enable
9 Trigger Mode 0 trlgg.er first event (single shot)
1: continuous
. 0: trigger with touch probe 2 input (S3IND)
10 Trigger Source 1: trigger with zero pulse of position encoder
11 reserved
12 Touch Probe Pos. Edge Enable
13 Touch Probe Neg. Edge Enable
14, 15 unused

3.1.1.2 Obj. 0x60B9: Touch Probe Status

The status of the touch probe can be read by obj. 0x60B9. The bits 0 ... 7 are associated to touch
probe 1, the bits 8 ... 15 show the status of touch probe 2.

18 EM-AUT-31
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0 Touch Probe Enabled

1 Positive Edge Value Stored

2 Negative Edge Value Stored

3..5 reserved

6 Positive Edge Toggle Toggled on each positive edge on touch probe 1 input
7 Negative Edge Toggle Toggled on each negative edge on touch probe 1 input
8 Touch Probe Enabled

9 Positive Edge Value Stored

10 Negative Edge Value Stored

11...13 reserved

14 Positive Edge Toggle Toggled on each positive edge on touch probe 2 input
15 Negative Edge Toggle Toggled on each negative edge on touch probe 2 input

3.1.1.3 Obj. 0x60BA ... 0x60BD: Touch Probe Positions
These objects are used to store the actual position of the drive on a touch probe event.

3.1.1.4 Obj. 0x60D5 ... 0x60D8: Touch Probe Edge Counters

These objects provide continuous counters that are incremented with each corresponding edge of the
touch probe inputs.

3.1.1.5 Functional Description
The following description refers to touch probe 1. It is also valid for touch probe 2 considering the

appropriate control bits and status bits as well as the objects for the position values (0x60BC,
0x60BD).

0x60B8: Touch Probe Function
The touch probe function is enabled by bit 0 of obj. 0x60B8. If set to 0, all other bits of obj. 0x60B8
are without any effect.

Bit 1 of obj. 0x60B8 is used to select the trigger mode. If it is set to “1 — continuous”, the actual
position is stored in one of the obj. 0x60BA or 0x60BB on each trigger event. In mode “0 — single
shot” only the first trigger event is stored.

The trigger input for touch probe 1 is S2IND, touch probe 2 is associated to S3IND. Alternatively, the
zero pulse of the position encoder can be used as trigger signal. The switch-over of the trigger source
is managed by bit 2 of obj. 0x60B8.

The edge to trigger the touch probe is selected by the bits 4 and 5. Bit 5 is only evaluated if the trigger
source (bit 2 of obj. 0x60B8) is set to "0 — trigger with touch probe 1 input”.

0x60B9: Touch Probe Status

Bit 0 of the touch probe status displays the activation of the touch probe.

The Bits 1 and 2 of obj. 0x60B9 are used to indicate the sampling of a position value on a positive or
negative edge of the touch probe signal. Once set, these bits keep their state until the touch probe is
disabled (obj. 0x60B8/bit 0 = 0) or the corresponding edge enable bit is cleared (obj. 0x60B8/bit 4/5
= 0). The position value of a positive edge is stored in obj. 0x60BA, the value of a negative edge in
obj. 0x60BB. In case the zero pulse of the position encoder is used as trigger source, only bit 1 (positive
edge value stored) is set and the corresponding position value is stored in obj. 0x60BA.

Bit 6 of obj. 0x60B9 is used as toggle-bit to indicate new data in obj. 0x60BA. Its state is changed on
any positive edge of the touch probe input. Bit 7 supplies the same functionality for negative edges.
The toggle bits are cleared if the corresponding edges are disabled in obj. 0x60B8.

On disabling the touch probe function by bit 0 of obj. 0x60B8, all status bits are cleared.

0x60D5 ... 0x60D8: Touch Probe Edge Counters

The objs. 0x60D5 ... 0x60D8 provide continuous counters for the touch probe inputs 1 and 2 that are
incremented on each positive or negative edge — depending on the specific obj.

The counter values are only valid if the corresponding touch probe input is enabled via obj. 0x60B8, Bit
0/8. If a touch probe input is disabled, the corresponding counters are reset to zero. The activation of
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the counters is independent of the edge enable Bits of obj. 0x60B8, i. e. edges are counted even if the
Bits 4, 5, 12 or 13 of obj. 0x60B8 are not set.

In single shot mode (obj. 0x60B8, Bit 1/9 = 0), only Bit 0 of the objs. 0x60D5 ... 0x60D8 shall be
evaluated. In continuous mode, the counter objs. are unsigned 16 Bit values with overflow.

Examples

All examples refer to touch probe 1. The bit- and obj.-numbers etc. for touch probe 2 are given in
brackets.

Continuous Mode

Settings for obj. 0x60B8:

— Bit 1(9) Trigger Mode = 1: continuous

— Bit 2(10) Trigger Source = 0: trigger with touch probe 1 input S2IND (S3IND)
— Bit 5(13) Touch Probe Neg. Edge Enable = 0: off

Touch Probel(2) Enable
Obj. 0x60B8, Bit 0(8)

Pos. Edge Enable ‘
Obj. 0x60B8, Bit 4(12)
Touch Probe Input
S2IND (S3IND) | |
Touch Probe 1(2) Enabled :
Obj. 0x608B9, Bit 0(8)

Pos. Edge Value Stored |
Obj. 0x60B9, Bit 1(9)
Pos. Edge Toggle —| ‘ ‘ |
Obj. 0x60B9, Bit 6(14)
Touch P’SE&:’VTV;EQ >< Actual Position >< Actual Position >< Actual Position>< Actual Position
Obj. Ox60BA (0x60BC) Latched Latched Latched Latched

Touch Probe 1(2) Pos. Edge Counter
Obj. 0x60D5 (0x60D7)

Fig. 12.1: Continuous mode

Single Shot Mode
Settings for obj. 0x60B8:

— Bit 1(9) Trigger Mode = 0: trigger first event (single shot)
— Bit 2(10) Trigger Source = 0: trigger with touch probe 1 input S2IND (S3IND)
— Bit 4(12) Touch Probe Pos. Edge Enable = 0: off

Touch Probe 1(2) Enable
Obj. 0x60B8, Bit 0(8)

Neg. Edge Enable ’
Obj. 0x60B8, Bit 5(13)
Touch Probe Input |
S2IND (S3IND) | | | J | ‘

Touch Probe 1(2) Enabled
Obj. 0x60B9, Bit 0(8)

Neg. Edge Value Stored |
Obj. 0x60B9, Bit 2(10)

Neg. Edge Toggle |
Obj. 0x60B9, Bit 7(15)

e

Touch Probe Pos. 1(2
u rEegative Val(ue) >< Actual Position >< Actual Position
Obj. 0x60BB (0x60BD) Latched Latched
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Fig. 12.2: Single shot mode

Zero Pulse of Position Encoder
Settings for obj. 0x60B8:

— Bit 1(9) Trigger Mode = 1: continuous
— Bit 2(10) Trigger Source = 1: trigger with zero pulse of position encoder

Touch Probe 1(2) Enable
Obj. 0x60B8, Bit 0(8)

Pos. Edge Enable ‘
Obj. 0x60B8, Bit 4(12)

Position Encoder
Zero Pulse

Touch Probe 1(2) Enabled
Obj. 0x60B9, Bit 0(8)

Pos. Edge Value Stored
Obj. 0x60B9, Bit 1(9) l
Pos. Edge Toggle —| ’ ‘ |
Obj. 0x60B9, Bit 6(14)

Touch Probe Pos. 1(2) ><

Tl

Positive Value

Actual Position >< Actual Position >< Actual Position>< Actual Position
Obj. 0x60BA (0x60BC)

Latched Latched Latched Latched

Fig. 12.3: Position encoder zero pulse

Advice:

Bit 5(13) “"Neg. Edge Enable” of obj. 0x60B8 is ignored if zero pulse is selected as trigger source. The
position values are ALWAYS stored in obj. 0Ox60BA (0x60BC).

3.1.2 Cubic Interpolation for CSP-Mode

3.1.2.1 Supported Objects
The objects dedicated to the cyclic synchronous position mode are listed in the following table:
Relevant objects:

0x6040 Controlword

0x6041 Statusword

0x6046 vl velocity min max amount

0x6060 Modes of operation

0x6061 Modes of operation display

0x607A Target Position

0x6085 Quick stop deceleration

0x6064 Position actual value

0x6065 Following error window P.1105
0x6066 Following error time out P.1119
0x606C Velocity actual value

0x6077 Torque actual value

0x6086 Motion profile type

0x60FF Feedforward velocity

0x60F4 Following error actual value

Table 1: Cyclic Synchronous Position Mode Objects

3.1.2.2 Control- and Status-Bits

The cyclic synchronous position mode uses no mode-specific bits of the control word. The status word
bits relevant for this mode are shown in the following tables.

12 Drive follows the command value
13 Following error
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Table 2: Designation of Status-Bits

12 0 target position ignored
1 target position used as input for position controller
0 no follwoing error

13 -
1 following error

Table 3: Status-Bits in Cyclic Synchronous Position Mode

3.1.2.3 Functional Description
Introduction

For a SYNC-Time in the range of some ms, linear interpolation becomes inaccurate and the velocity-
reference derived from the trajectory of target positions shows significant steps which in turn lead to
acceleration-/torque-peaks. To overcome this problem and to reduce the wearing of the mechanical
parts of the drive train, cubic interpolation of the target positions is introduced.

Interpolation Modes

The cubic interpolation of target positions offers some degrees of freedom concerning the choice of
boundary conditions for the calculation of the polynomial coefficients. The chosen boundary conditions
have an impact on the accuracy of interpolation as well as on the delay of the resulting trajectory in
comparison to the reference trajectory.

To enable choosing the optimal interpolation strategy for the application at hand, four different modes
are selectable by obj. 0x6086 “motion profile type”:

— mode 0 “linear”
Linear interpolation

— mode -1 “predictive”
Prediction of the target acceleration based on the mean velocity during the preceding and the next
interval

- mode -2 “velocity feedforward”
In this mode, it is expected to receive the target velocity via obj. 0x60FF in addition to the target
position. The value of obj. 0x60FF is used as a boundary condition for coefficient-calculating.

— mode -3 “"monotonic spline”
In this mode, two consecutive target positions are received before starting the calculation. This re-
sults in an additional delay of one Tsync compared to the previous modes.

NOTICE

Even though mode 3 “jerk limited ramp” is a valid value for obj. 0x6086, it is not
supported in the CSP-Mode. In this case linear interpolation will be used automatically.
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The following figures show the differences between the three cubic interpolation modes and linear

interpolation for

a. 5 Hz sinusoidal reference

b. S-Curve reference
t=0...0.1s: acc. 500 Hz/s, ramp rise-time 20 ms
t = 0.15 ... 0.25 s: dec. 500 Hz/s, trapezoidal

0,200% n

0,150%

0,100%

0,050%

= prediction
0,000% == e|ocity feedforward

=== monotonic spline
-0,050%

-0,100%

-0,150%

-0,200%

Figure 4: S-Curve, jerk-limited acc. (left), trapezoidal dec. (right)

0,200%

0,150%

0,100%

0,050%

= prediction
0,000% = \/e|ocity feedforward

=== monotonic spline

-0,050%

-0,100%

-0,150%

-0,200%

Figure 5: 5Hz sinusoidal reference
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1,000%

0,500%

= prediction

= ve|ocity feedforward
0,000%
=== monotonic spline

m— |inear

-0,500%

-1,000%

Figure 6: S-Curve, jerk-limited acc. (left), trapezoidal dec. (right)

1,000%

0,500%

= prediction

== ye|ocity feedforward
0,000%
=== monotonic spline

m— |inear

-0,500%

-1,000%

Figure 7: 5Hz sinusoidal reference

The following table shows the characteristics of the different interpolation modes. It can be used as a
guideline to select the optimal mode for a given application.
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1 X Tsyne 1 X Tsyne 1 X Tsyne 2 X Tsync
very high high low very low
high medium low low

very high high medium low
very high low low very low
high low low low
very high medium medium low
very high medium very low low
high low very low low
very high medium very low low

Table 4: Comparison of interpolation modes

For a detailed description of the operation in CSP-Mode, refer to CANopen DS4.02.

Analog input/Analog output MF4 for more information

Block diagram
X410A

[ 6]

Resolver Ref +

Resolver Ref -

Resolver Sin- / Encoder B+
Resolver Sin+ / Encoder B-
Resolver Cos - / Encoder A+

Resolver Cos + / Encoder A-

Encoder R-
Encoder R+
Analog in/out MF4
CAN-Low

CAN-High SYS

GND CAN

) |PTC

Encoder

E1E

Resolver / Speed sensor input

The encoder interface is suitable for typical market resolvers or TTL encoders.

Voltage output for encoder supply

DC 5V, Pmax = 1 W, observe the maximum power supply

EM-AUT: Analog input /Analog output MF4

You can use the terminal optionally as analog input, analog output, PTC, KTY, PT1000 or digital input.

Communication interface system bus

05/23
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Galvanic decoupled CAN-connection according to ISO-DIS 11898 (CAN High Speed), bus termination
can be activated via internal switch. The Protocol CANopen or Systembus is set up via Parameter CAN
Interface (CAN-Systembus / CANopen) 276.

G Inputs for Absolute encoder and PTC/KTY/PT1000 (15 pole female connector HD-Sub-D)
The additional encoder interface on the EM-AUT module is designed for connection of standard com-
mercial TTL encoder (optionally with reference track, without commutation tracks), SinCos (with refer-
ence track, without commutation tracks), EnDat 2.1 (SinCoS track required), Hiperface and SSI encod-
ers (optionally with TTL [RS-422] or SinCos track).

The encoder supply voltage at contacts X412.6 (VEnc) and X412.15 (0OVL) can be adjusted through pa-
rameter Supply voltage 1187 in between DC 5.0 ... 12 V. See chapter 7.5.4 “Supply voltage”. Maximum
load: 1 W.

Resolver input (X410A.1) ... (X410A.6):

— Reference voltage Urereff = 2.5V, Imax = 40 mA (Ref)

— Input voltage Umin et = 2 V, voltage-proof up to 6 Vims (Sin and Cos)
— Ratio Uiv/Urer = 0.5

— Excitation frequency = 8 kHz

— Input impedance: >95 Q at 8 kHz, Maximum pole pairs = 7,

— 30000 rpm at n° of pole pares = 1.

Speed sensor input (Alternative function) (X410A.3) ... (X410B.2):

— A/B tracks (TTL encoder)

— R track (Reference track, only evaluable with TTL encoders)

— A/B tracks: constant part V=DC 2.5V £0.5 V, R5485 Standard

— R track: constant part V=DC 2.5V £0.5 V, RS485 Standard

- Frequency signal, fmax = 300 kHz, voltage-proof up to 6 V,

— TTL (push-pull) according to specification RS-422A / RS-485: Umax =5V

Voltage output DC 5 V for encoder supply (X410B.1):

Pmax = 1 W. Depending on the load on the digital outputs of the frequency inverter and expansion
module, this value may be lower.

Analog input / output MF4 (X410B.4):

— Analog signal: Input voltage: DC -10 Vto 10 V (Ri= 69.5 kQ), DCO V to 10 V (Ri=
69.5 k), DC 0 ... 20mA (Ri = 249 Q), PTC, KTY, PT1000.

— Resolution 13 Bit

— Output voltage: DCOVto 10V

— Resolution 12 Bit

— Digital input: Low signal: DC 0 ... 4 V, High signal: DC 6 ... 30 V.

Conductor cross-section:
The control terminals are suitable for the following cable sizes:

— with ferrule: 0.25 ... 1.0 mm?2

— without ferrule: 0.14 ... 1.5 mm?2
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Encoder input: Motor temperature evaluation

Internal resistance <120 Q PTC-Input

Trigger resistance = 3.99 kQ
Hysteresis = 2.3 kQ

A/B track:

sine-shaped differential signal 0.6...1.2 Vpp

KTY-Input
PT1000 Input

R-track:

Differential signal 0.2...1.7 Vpp

Clock and data PTC or bimetal temperature sensor (NC)

Signal: V=DC 2.5V £0.5 V (RS485 Standard)

Power supply encoder:
Venc track: Supply DC5 ... 12 V (max. 1 W)
Venc,sense track: encoder sensor cable

A

CAUTION

Device damage
Exceeding the permitted power value for the DC 24V-Supply may damage the device.
The maximum total power load of the ANG DC 24V-Supply must not exceed 4 W. The

Encoder supply voltages are supplied by the ANG DC 24V-Supply and must therefore be
taken into account as well as the digital outputs of the ANG Controller.

e The manufacturer recommends connecting an external DC 24 V power supply to
the inputs of the control terminal and to supply the input voltages of the digital in-
puts of the ANG-Controller directly from this external voltage.

¢ Note the encoder manufacturer's input power specifications.

NOTICE

Device damage

The inputs for motor temperature evaluation are not insulated by default. Inappropriately
insulated components may result in device damage.

e Only motor temperature evaluations which feature a safe insulation from the motor
winding as per EN61800-5-1 may be connected.

a

BONFIGLIOLI servo motors of types BMD, BCR and BTD are provided with safe insulation
from the motor winding.

Motor temperature input:
— PTC Trigger resistance = 3.99 kQ, Hysteresis = 2.3 kQ

— KTY input

— PT1000 input
— Bimetal temperature sensor (NC)

Use PTC resistors with safe isolation from motor winding according to EN 61800-5-1.
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4 Functional description of the expansion module

The expansion module can only be used with frequency inverter of the ANG series.

The expansion module is mounted on the frequency inverter as an integrated
component. Do not remove this component.

This document exclusively describes the EM-AUT-31 expansion modules. It is not to be
understood as fundamental information for the operation of the frequency inverters of the
ANG series.

This manual is not to be understood as providing general/basic information on VARAN®, It
requires basic knowledge of the methods and effects of VARAN® be known by the user.

Software or Hardware designations and label names of the companies mentioned here
are usually protected by law concerning trademark, patent and brand name. Licensing
right and copyright are held by the respective companies. Contents of this document
may not be copied or duplicated outside the legal regulations without written permission.

= - I =

In some chapters, setting and display options via the PC software VPlus are described
as an alternative to the KP500 control unit. If you wish to use the VPlus PC software,
you will need an optional serial interface adapter KP232 or direct Ethernet connection
with the system.

=

With older firmware versions, the EM2-AUT modules may show up as “"EM-AUT” in VPlus
in Parameter 1. Check the labels on your component/device to verify the status of your
module.

=

The EM-AUT-31 expansion modules are hardware components to complete the functionality of the fre-
quency inverter. They allow the data exchange within a network and between directly connected com-
ponents such as control and regulation elements.

4.1 Device Identification

The figure below shows a schematic representation of the EM-AUT module mounted on the frequency
inverter.

w Hooa HOOE
: i

H

0000000 0000000 |
i 0000000 0000000
—_— ey

Figure 4-1: EM-AUT expansion module
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4.2 Encoder range of applications
The EM-AUT-31 module supports, in the case of EnDat 2.1 encoders, a baud rate of
100 kBit/s. Other baud rates will not be supported.
Supported interfaces
— CAN interface (galvanic decoupled) for CANopen or System bus (CAN interface ISO-DIS
11898, CAN High Speed, max. 1 MBaud). See chapter 9 "CANopen”.
-~ VARAN® communications.
See chapter 8 "VARAN® Communications”.
— Analog output DC 0...+10 V
Usable either as analog input (DC -10...+10 V, DC 0...+10 V) or analog output
(DC0...+10 V) or as PTC, KTY, PT1000 input. See chapter 0.

— Additional Encoder interface X412 including PTC evaluation via HD-Sub-D female con-
nector.

Supported encoder types:

SinCos (with Reference tracks, without commutation tracks)
— EnDat 2.1 (encoder type with SinCos track required)
Hiperface

SSI encoder (optionally with TTL [RS-422]- or SinCos track)
See chapter 7.5 “Encoder input 3 (X412) — Parameter descriptions”.

The voltage level for encoder power supply can be set via a parameter (Supply voltage 1187, see
Chapter 7.5.4 “Supply voltage”). The voltage value can be controlled via a measuring cable (often re-
ferred to as “sense” line).

Depending on the motor and encoder type used there are restrictions as to usability in applications. The
following sections describe the range of applications.

4.2.1 Asynchronous motor

— HTL (evaluation via basic device terminals X210)

— TTL (evaluation via X410) See chapter 7.2.

- SinCos,

— Hiperface,

— EnDat 2.1 with SinCos track,

—  SSI with incremental track (TTL [RS-422] or SinCos)

can be used on asynchronous motors as:

— Motor encoders for speed feedback (e.g. Configuration 210)

— Motor encoders for speed feedback and parallel position feedback in non-slip systems
(e.g. Configuration 240)

— Application encoder for position feedback with parallel speed feedback either via motor
model (sensorless e.g. Configuration 440) or via HTL encoder (via terminals X210 on ANG
basic device e.g. Configuration 240) or via TTL encoder (via terminals X410 on EM-AUT
module i.e. Configuration 240).

SSI encoders without incremental track
can be used on asynchronous motors as:

- Application encoder for position feedback with speed feedback either via motor model
(sensorless e.g. Configuration 440) or via HTL encoder (via terminals X210 on ANG basic
device e.g. Configuration 240).

EnDat 2.1 without SinCos track cannot be used.
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4.2.2 Synchronous motor

Resolver

Hiperface,

EnDat 2.1 with SinCos track,

SSI with incremental track (TTL [RS-422] or SinCos)

can be used on synchronous motors as:

Motor encoders for speed feedback (e.g. Configuration 510).

Motor encoders for speed feedback and parallel position feedback in non-slip systems
(e.g. Configuration 540).

Application encoder for position feedback with parallel speed feedback via motor model
(sensorless e.g. Configuration 640).

HTL (evaluation via basic device terminals X210)

TTL (evaluation via X410)

SinCos without commutation track

SSI encoders without incremental track

can be used on synchronous motors as:

Application encoder for position feedback with parallel speed feedback via motor model
(sensorless e.g. Configuration 640).

EnDat 2.1 without SinCos track cannot be used.

30
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5 Connecting the expansion module

5.1 General information

The electrical installation of the EM-AUT expansion module must be carried out by qualified personnel
according to the general and regional safety and installation directives. For a safe operation of the
frequency inverter it is necessary that the documentation and the device specifications be complied with
during installation and commissioning. In the case of special applications, you may also have to comply
with further guidelines and instructions.

The frequency inverters are designed according to the requirements and limit values of product norm
EN 61800-3 with an interference immunity factor (EMI) for operation in industrial applications. The
electromagnetic interference is to be avoided by expert installation and observation of the specific prod-
uct information.

i
A

For further information, refer to the chapter “Electrical Installation” of the frequency
inverter operating instructions.

WARNING

Live system! Electric shock hazard!
Direct contact with live components possible.

e All connection terminals, where dangerous voltage levels may be present (e.g. motor
connection terminals, mains terminals, fuse connection terminals, etc.) must be pro-
tected against direct contact in the final installation.

5.2 Mechanical Installation

B

The EM-AUT expansion module is mounted on the frequency inverter as an integrated
component. Do not remove this component.

5.3 Electrical Installation

I\

/N

WARNING

Severe injury by electric current

If the following instructions are not complied with, there is direct danger with the possible
consequences of death or severe injury by electric current. Further, failure to comply can
lead to destruction of the frequency inverter and/or of the expansion module.

e Make sure that the frequency inverter is not energized during installation.
e Make sure that the voltage supply is securely disconnected and prevent unintended
reconnection.

WARNING

Live system! Electric shock hazard!

\When the frequency inverter is disconnected from power supply, the mains, DC-link voltage

and motor terminals may still be live for some time.

e  Wait until the DC link capacitors have discharged before starting work on the unit.
The time to wait is at least 3 minutes in the case of sizes 1 through 7 and at least 10
minutes in the case of size 8.
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NOTICE

Module damage

The MF40A output used as analog output (terminal X410B.4) cannot permanently with-
stand short circuits and external voltages. External voltages can damage the module.

e Avoid short circuits and external voltages.

5.3.1 Control terminals

A
A

CAUTION

Device damage
Connecting or disconnecting control lines on a live system may damage the device.

e Switch off power supply before connecting or disconnecting the control inputs and
outputs.

CAUTION

Device damage
Exceeding the permitted power value for the DC 24V-Supply may damage the device.

The maximum total power load of the ANG DC 24V-Supply must not exceed 4 W. The
Encoder supply voltages are supplied by the ANG DC 24V-Supply and must therefore be
taken into account as well as the digital outputs of the ANG Controller.

e The manufacturer recommends connecting an external DC 24 V power supply to
the inputs of the control terminal and to supply the input voltages of the digital in-
puts of the ANG-Controller directly from this external voltage.

¢ Note the encoder manufacturer's input power specifications.

NOTICE

Communication faults
Without GNDcan connection telegram faults or telegram interruptions can occur.

e For the connections of two or more devices CAN Low, CAN High and GNDcan must
be connected.

NOTICE

Unexpected operating behavior

The power output on terminal X410B.1 may be loaded with a maximum power of 1 Watt.
Depending on the total load on the DC 24 V supply voltage, the available power output
may decrease. Higher power loads can cause unexpected operating behavior.

e Avoid higher power loads.

NOTICE

Electromagnetic Interference
Inappropriate shielding of lines may result in electromagnetic interferences.

e In order to minimize electromagnetic interference and to obtain a good signal quality,
connect the shield of the cable to a ground plane (PE) at both ends.

Please see chapter 3 “Technical data” for technical details.
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Wieland DST85/ RM3,5
" 0 o014..15mm’
AWG 30 ... 16
i B ou.15mm
AWG 30 ... 16
0.25... 1.0 mm*
AWG 22 ... 18
[ = o025..075mm’
AWG 22 ... 20
0.2...0.3Nm
1.8 ... 2.7 Ib-in
Contact Function
ontac SinCos | TTL | Hiperface EnDat 2.1 SSI
Housing PE PE PE PE
1 Clock- Clock-
2 Clock+ Clock+ oy
3 Cos- B- Cos- Cos- (optionally B- / Cos-) @
4 Cos+ | B+ Cos+ Cos+ (optionally B+ / Cos+) 10N
5 TMprc- TMprc- TMprc- TMprc. 15 .. 5
6 VEnc VEnc VEnc VEnc : ..
7 R- - . :
8 - R- Data- Data- Data- 11 ;.
9 Sin- A- Sin- Sin- (optionally A- / Sin-)
10 TMprc+ TMprc+ TMprc+ TMprc+ :@:
11 VEnc,Sense VEnc,Sense VEnc,Sense b
12 R+ -
13 - R+ Data+ Data+ Data+
14 Sin+ | A+ Sin+ Sin+ (optionally A+ / Sin+)
Function Signal
Housing Shield connected with PE
A+/A- Sin+/Sin- 0.6 V ... 1.2 Vpp incremental signal
B+/B- Cos+/Cos-
In the case of SSI encoders, the A+/A- and B+/B- tracks can be used, as an option, for
[TTL [RS-422] or SinCos signals.
R+/R- Reference track (RS485 Standard)
Clock+/Clock- Clock signal (RS485 Standard)
Data+/Data- Data signal (RS485 Standard)
MMprc + Motor Temperature evaluation
[TMprc —
\éT\ro) Encoder supply (DC 5 ...12 V), max. load capacity 1 W
VEncs Measuring line for monitoring of Ve, 2

2) Voltage control via the measuring line can be activated, as an option, through parameter Power Supply 1186.
See chapter 7.5.3 “Power supply”.
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5.3.2 Cable assembly Resolver

<« [ EM-AUT
g Motor
] |
Female Intercontec, W—W—H
Type A (M23), ] X410A
TM- (PT! i
11 COSS— ) [1[2[3]4]5]6]
12 COS- A Frziodk
1 SIN- SR Wk LUGR=S0
2 SIN+ U BeV@Cg
10 +UE (REF+) ——--- - w
7 UE(REF) _PK 0 52
56 n.c. — 5
Cable Resolver Flexible Wire
Cable size 4x0.25 mm?2 + 2x0.5 mm?2
Length 3m,5mori10m

The cable has open leads with wire ferrules at the inverter side. The wires for the encoder
evaluation have to be connected to the expansion module terminal X410A. The wires for

the motor temperature evaluation (PTC) have to be connected to the basic device terminal
X210B.
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5.3.3 Cable assembly EnDat 2.1

14
EM-AUT
X412
<_E' I.'.'.'.'.'.'% I]HH .
Motor| / =3 |
/// ‘\\\\ @
Female Intercontec, i » > Male HD-Sub-D
16 pins max. 100 m
CGY/PK_
P e
> A Twe 13
e—_ 11 B+ - fEVN%YEE 4 o
/ /fﬁ"il» \\\ 12 B~ = 3 e
[ slenon \ 5 Datar —pg o 13 i
.' |r3:1°3§1°5‘:>9~.| | 6 Data- T 8 *e?
| V4o 6 & o) | 14 Clock+ —cv - —— 2 P
\ °© 507 /) 4 Clock- —2— - —=— 1 1501'00"5
R ne—SN..— 12 [
— 13 n.c. :_%va/éN L 7 Lo
3 e MR 4
: BK _ v
7 OVLovSensor — o——— 15
15 ovL — YT ...\ 15
Gy
Encoder cable 8 double-circuit twisted lines
Cable size 0.14 mm?
Length 3m,5mor 10 m

e Use PTC/KTY/PT1000 evaluations with safe insulation from motor winding according to
EN 61800-5-1.
Use shielded and twisted cables.
Install encoder cable separate from motor cable.

e Connect the shield of the encoder line properly on both sides.

BONFIGLIOLI VECTRON MDS recommends using the pre-assembled cables for synchronous motor types
BMD, BCR and BTD.

05/23 EM-AUT-31 35



@) Bonfiglioli

5.3.4 Cable assembly Hiperface

18
EM-AUT
X12
*’\r[| |_'_'_':.'_':L|' | .
Motor| / \HH |8
// \\\‘\ ]_ﬁ—
/ \\
Female Intercontec, i« 100 » Male HD-Sub-D
12 pins e R
11 TMerc+ —2F =) 10
12 TMpTc - Bl 5
= 3 Sin+ —p= - ——— 14 o
e S Sin- - ;gg = ST T A\
[ /10 0 08 5 Cos+ —vp 4 %
[ O 0w0Q 05 | 6 Cos- — -~ = 3 o2
\\o Ouyq/ ) 8 Datat+- g 13 [[e]
\\¥' o 0./ 7 Data — L T8 |1gt00%)
N4 5/ " WH P ~
o 10 Venc +gy T 6 |_O
N 9  GND ~OYPK_ " 45
[RD/BL_\ |
b .

Encoder cable

8 double-circuit twisted lines

Cable size

0.14 mm?

Length

3m,5mor10m

e Use PTC/KTY/PT1000 evaluations with safe insulation from motor winding according to
EN 61800-5-1.

e Use shielded and twisted cables.

e Install encoder cable separate from motor cable.

e Connect the shield of the encoder line properly on both sides.

BONFIGLIOLI

VECTRON MDS recommends using the pre-assembled cables for synchronous motors

types BMD, BCR and BTD.

5.3.5 EM-AUT: Speed Sensor Power supply

Encoder power can be supplied in several ways. Depending on the consumers connected, there are
different encoder power supply requirements. The encoders connected at the X410 terminal are supplied

via X410B.1 a

nd X410A.7. The encoders connected at the X412 terminal are supplied via the X412.6

and X412.15 terminals.

NOTICE

Incorrect datal

If the encoder is not supplied with power before the inverter starts or after the inverter
shuts down, it may produce faulty readings.

e Ensure that the encoder is supplied with sufficient power before the inverter starts

evaluating and after the inverter shuts down to ensure the faulty readings are pre-
vented.

Generally, there are three different application types:
e Low power demand (< 0.5 W) and power supply < 12 V:
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=> Internal power supply.
e Medium power demand (0.5... 2 W) and power supply < 12 V:

= Power supply to be looped via X410.
e High power demand (> 2 W) or power supply > 12 V:
= Connect encoder directly to external power supply.

Encoders with high power demand (> 2 W) or voltage higher than DC 12 V must be connected to an
external power supply directly.

5.3.5.1 Internal power supply

Encoders with low power consumption (< 2 W) can be supplied, in most cases, by the internal power
supply unit.

For voltage supply via X412 activate the Power supply 1186 with either setting "1 - internal” or
“5- internal, sense”.

See chapter 7.5.3 “Power supply”.

The voltage value for the supply voltage via X412 can be set up via parameter Supply voltage 1187.
See chapter 7.5.4 “Supply voltage”.

The voltage supply via X410B.1/X410A.7 is set up fixed with DC 5 V.

If power supply of the encoders is done via the internal power supply, a total power of
4 W is available for all consumers connected to digital, analog interfaces and encoder
interfaces. This includes all interfaces.

For each individual encoder a maximum of 1 W is available.

5.3.5.2 Direct connection of external power supply to the encoder

Encoders with high power demand (> 1 W) or voltage higher than DC 12 V (X412) or DC 5 V (X410)
must be connected to an external power supply directly.

When using encoder input 3 (X412):
Set parameter Power supply 1186 to “1-internal”. See chapter 7.5.3 “Power supply”.

This setting must be used for proper function of the evaluation. However, the power supply terminals
do not have to be connected but should remain open.

The voltage level set in Supply voltage 1187 is irrelevant when the terminal is open. See chapter 7.5.4
“Supply voltage”. See also chapter 5.3.5.2.

CAUTION

Faults and system shutdown
| Setting Power supply 1186 to modes with a “sense” line while leaving the power supply

terminals unconnected will result in faults and subsequently in system shutdown.
e Do not set Power supply 1186 to modes with a “sense” line in this configuration.
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6 Commissioning the expansion module

For basic information on commissioning refer to the operating instructions document
"VEC1105".

The expansion module is already mounted on the frequency inverter, ex works. No fur-
ther mechanical installation by user is necessary.

For first commissioning, you should be familiar with the followings steps and the described functions:
Selection of device control Local/Remote 412: Chapter 12.

Commissioning of device functions via PLC:

— PDO Mapping 9.8.2.9and 9.8.2.10
— Fault Reaction: Chapter 9.6

— Resetting errors: Chapter 6.4.4

— Parameter access: Chapter 9.8.3

Setting reference values:

— Reference speed in speed-controlled configuration x10, x11, x15, x16, x30, x60:
Chapter 12.3

— Reference value in position configuration x40: Chapters 11 and 12.4

o Velocity mode vl: Chapter 12.4.1

Profile velocity mode pv: Chapter 12.4.2

Profile position mode: Chapter 12.4.3

Homing mode: Chapter 12.4.5

Interpolated position mode: 12.4.4

Cyclic Synchronous Position Mode:12.4.6

Cyclic Synchronous Velocity Mode:12.4.7

Table travel record mode: Chapter 12.4.8

Move Away from Limit Switch: Chapter 12.4.9

Mode of Operation change: Chapter 9.8.5.12

Diagnosis: Chapters 15 "Motor temperature"” and 18.4 "Error messages"

6.1 Protocol Selection CANopen or Systembus
With Parameter CAN Interface 276 the CAN interface can be set to “CANopen” or “Systembus”.

O O O O O O O O O

1- CAN-Systembus
2- CANopen

It is not possible to use the CANopen® communication and Systembus communication simultaneously.

WARNING

Communication interrupted
With the Selection "CANopen” the functionality "VARAN"” is completely deactivated, and

running VARAN® communication is interrupted.

—  Simultaneous operation of VARAN® and CANopen® is not possible.
- Simultaneous operation of VARAN® and Systembus is possible.
—  Simultaneous operation of Systembus and CANopen® is not possible.

o Exercise caution when changing the communication protocol.
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6.2 Network configuration for VARAN®

6.2.1 Connector assignment

The VARAN® interface is connected to the PLC and/or other devices using standard Ethernet cables with
RJ45 connectors.

MS o1 MS-Led
SYNC o -1~ SYNC-Led
ouT
_____ _-::f:::. RI45 Connector
L | Activity
Link

Ethernet standard: IEEE 802.3, 100Base-TX (fast Ethernet)

Cable type: S/FTP (cable with braided shield, (ISO/IEC 11801 or EN 50173, Straight Through or Cross
Over)

Connections from the PLC are connected to “IN”.
Connections to the next device are connected to “OUT".

PLC Inverter Inverter Inverter
[
out[] out[] out[]
] (] ]

Cable lengths
The cable length is restricted by the Ethernet specifications, cable lengths must not exceed 100 m.

6.2.2 MS-LED
The MS-LED indicates the current VARAN® NMT state.

Green Flashing OPERATIONAL
Green OPERATIONAL and RxPDOs active
Red Flashing All other states:

INITIALIZATION

RESET_APPLICATION
RESET_COMMUNICATION
STOPPED
PREOPERATIONAL

6.2.3 Sync-LED
The Sync-LED indicates the current VARAN® PLL state.

Green PLL locked (synchronous)

Red Flashing PLL not locked
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6.2.4 Module Info

EM-Softwareversion 016 shows the Software version of the whole EM-AUT module.

The Parameter Module Info 1431 shows basic Ethernet based module data:
MAC-ID: unambiguous MAC-ID

Sno: Serial number
HW: Hardware version
SW: Ethernet Software version

6.2.5 Setting the node address

Adjustment of the node address is not required. In the start up phase, the VARAN® manager assigns
the addresses to the bus stations (clients).

6.3 OS Synchronization

The operating system (OS) of the frequency inverter can be synchronized with a PLC or other device.
Synchronization of the operating system will improve the operating characteristics of the machine. Syn-
chronization is used to eliminate CPU phase shifting between master and slave devices to make sure
that calculations are carried out at the same time. Note, that only small deviations of the CPU clock
frequencies between devices (i.e. different CPU Quartz clock frequencies) of = 1 %o can be compen-
sated.

Synchronization via CANopen®:

If CANopen is used, synchronization to a CANopen PLC can be turned on or off. Synchronization is done
via CANopen SYNC telegrams.

Synchronization via VARAN®:

If VARAN® is used, synchronization is done via the PLL functionality.

Synchronization via system bus:

If CANopen is used simultaneously with system bus, synchronization can be done either on CANopen,
system bus or turned off. Synchronization is effected through system bus SYNC telegrams or system
bus RxPDO telegrams.

(or VARAN® master) must support the CANopen (or VARAN®) synchronization mech-
anisms.

ﬂ If the operating system is synchronized via CANopen or VARAN®), the CANopen master

Operation mode Function
0- Auto IThe synchronization source is selected automatically by the frequency inverter.
Default.
1- CANopen [The OS is synchronized via CANopen®.
2 -  Systembus [The OS is synchronized via Systembus.
3 - Ind. Ethernet Module [The OS is synchronized via Ethernet Module
4 - Synchronized Ind. IThe OS is synchronized via synchronized Ethernet Module
Ethernet Module e.g. VARAN®
99 - Off [The OS is not synchronized with other devices.

Auto mode: Selection is done based on the decision table:

Yes Yes Synchronization via Fieldbus
Yes No

No Yes Synchronization via Systembus
No No No Synchronization activated.

1453 OS SyncSource Act shows the active Synchronization source.

6.3.1 Synchronization via CANopen

Status “Synchronization via CANopen active” is identified via parameter setting 387 CAN Node Num-
ber >1 and a running synchronous PDO.
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The parameter 1451 OS Synctime can be used to shift the point of the synchronization inside of 1 ms.
When you experience noises from a motor, shifting the CANopen OS Synctime can result in a better
behavior.

No. Description Min. Max. Default
1451 |0OS Synctime 700 us 900 us 800 us

6.3.2 Synchronization via Systembus
Status “Synchronization via system bus active” is identified via parameter setting 900 System bus node
ID >1. In addition, parameter 1180 Synchronization must be set to SYNC or RxPDO.

The source of the operating system (OS) synchronization is set via 1180 Operation mode. This defines
the Sync event (RxPDO or SYNC telegram), which will be used for synchronization of PDOs:

930 TxPDO1 Function 936 RxPDO1 Function

932 TxPDO2 Function 937 RxPDO2 Function

934 TxPDO3 Function 938 RxPDO3 Function

Operation mode Function

0 - Off Synchronization via systembus is deactivated. Default.
1- RxPDO1 Synchronization via systembus is activated via RxPDO1.
2 - RxPD0O2 Synchronization via systembus is activated via RxPDO2.
3 - RxPDO3 Synchronization via systembus is activated via RxPDO3.
10 - SYNC Synchronization via systembus is activated via SYNC.

6.4 General topics for CANopen® and Systembus

6.4.1 Settings for electronic gear in configuration x40

If the function "electronic gear" of the positioning in ANG (configuration x40) is used in a slave, syn-
chronization via SYNC or RxPDO1 must be set via systembus. Please check the following settings:

Use of RxPDO
IA Master Identifier must correspond to the Slave Identifier.
Master Slave

925 TxPDO1 Identifier 924 RxPDOL1 Identifier
926 TxPDO2 Identifier
927 TxPDO3 ldentifier
930 TxPDO1 Function 936 RXPDO1 Function =1 - controlled by SYNC (recommended)
932 TxPDO2 Function
934 TxPDO3 Function

1180 Operation mode = 1- RxPDO

Use of SYNC
The Master Sync Identifier must correspond to the Slave Sync Identifier (e.g. 0 > Predefined Set 0x80 = 128).
Master Slave
936 RXPDO1 Function=1 - controlled by
SYNC (recommended)
918 Sync ldentifier 918 Sync ldentifier
919 Sync Time 1180 Operation mode= 10-SYNC

Operation mode 1180 ensures synchronization of the operating systems of different de-
vices and must be set up in configuration x40 in one of the two ways described.

RxPDOL1 Function 936 should be set to "1 - controlled by SYNC"in order to syn-
chronize the master position with the OS in the slave. Although this setting is optional,
BONFIGLIOLI VECTRON recommends setting this parameter accordingly.
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6.4.2 Scope sources
For the Vplus Scope function, the following sources are available for diagnosis:

Operation mode Function

731 - B: Sync. OS <— Sysbus Ok 1 = Synchronization OS to systembus OK,
0 = Synchronization OS to systembus not OK

852- SysBus SYNC time [us] Represents the synchronization time cycles. Should show the
set SYNC time or TxPDO of the transmitting master.

553 SysBus SYNC position 1ms Task [us] Represents the synchronization time within 1 ms. Should be
constant with minor deviations.

854- B: Sync. OS <— CANopen Ok 1 = Synchronization OS to CANopen OK,
0 = Synchronization OS to CANopen not OK

848- SYNC time [us] Represents the synchronization time cycles. Should show the
SYNC time of object 0x1006.

549- CANopen SYNC position 1ms Task [us] [Represents the synchronization time within 1 ms. Should be
constant with minor deviations.

For more information on VPlus, see chapter 16.

6.4.3 SDO Error code table

If an error occurs in reading or writing, the server SDO of the frequency inverter replies with the SDO
abort message.

Abort code |Abort code low Description as per Product-specific allocation
high CANopen®

0x0601 0x0000 Unsupported access to an object |Parameter cannot be written or read

0x0602 0x0000 Object does not exist Parameter does not exist

0x0604 0x0047 General internal incompatibility in [Data sets differ
the device

0x0606 0x0000 IAccess failed due to a hardware  |[EEPROM Error
error (R/W/checksum)

0x0607 0x0010 Data type does not match Parameter has a different data type

0x0607 0x0012 Data type does not match or Parameter has a different data type or
length of Service telegram too big [telegram length not correct.

0x0607 0x0013 Data type does not match or Parameter has a different data type or
length of Service telegram too telegram length not correct.
small

0x0609 0x0011 Subindex does not exist Data set does not exist

0x0609 0x0030 \Value range of parameter ex- Parameter value too large or too small
ceeded

0x0609 0x0031 \Value of parameter written too Parameter value too large
high.

0x0609 0x0032 \Value of parameter written too Parameter value too small
low.

0x0800 0x0020 Data cannot be transmitted or Invalid value for operation
saved

0x0800 0x0021 Data cannot be transferred be- Parameter cannot be written in operation
icause of local control

0x0800 0x0022 No data transfer because of pre- [NMT state machine is not in correct state
sent device state
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6.4.4 Resetting errors
Depending on the settings and operating state of the device, errors can be reset in various ways:
—  When using control via parameter Local/Remote 412 = Statemachine:
e Set bit 7 in 0x6040 Control word = 0x0080.
e Press the STOP button of the control panel.
- Resetting by pressing the STOP button is only possible, if Parameter Local/Remote 412
permits control via the control panel.
e Reset via parameter Error Acknowledgement 103 which is assigned a logic signal or a digital in-
put.

-~ Resetting by digital signal is only possible, if Parameter Local/Remote 412 permits this or
if an input with the addition (hardware) is selected in the case of physical inputs.

Some errors will occur again after an error reset. In such cases, it may be necessary to
take certain measures (e.g. moving from a limit switch in the non-disabled direction).
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7 Commissioning the encoder
This chapter describes how the different encoder types are commissioned.

7.1 General Information
Following feedback systems are supported:

Feedback System Speed Sensor 1 Speed Sensor 2 Speed Sensor 3
(X210) (X410) (X412)
HTL Possible
Resolver Possible
TTL (Tracks A, B, R) Possible Possible
[TTL (Tracks A, B) Possible Possible
SinCos (Tracks Sin, Cos) Possible
Hiperface Possible
EnDat 2.1 (+SinCos tracks) Possible
SSI (with or without SinCos or TTL Possibl
tracks) ossible
g’uggut TTL Encoder emulation (A, Possible

Each Speed Sensor Interface can be configured independently of the other Speed Sensor Interfaces.
Each Speed Sensor Interface can be configured with one Feedback system from the following table:

Speed Sensor 1 Speed Sensor 2 (X410) Speed Sensor 3 (X412)
(X210)
SinCos or
Resolver or . TTL or
HTL or Hiperface or
no Usage TTLor . EnDat 2.1 or
Output TTL Encoder emulation or no Usage SSI or
no Usage

a

Speed Sensor 1 is part of the Basic device and therefore described in the ANG Operating
instructions. See the Operating Instructions document VEC1105.

The Speed Sensor 3 interface supports, with systems Hiperface, EnDat 2.1 and SSI, both Singleturn and
Multiturn encoders. Multiturn encoders must be configured as such in order to avoid unwanted effects.
The internal resolution of encoder information is 32 bits, 16 bits for the position in one turn and 16 bits
for the number of turns. Encoders with other properties will be converted to this format internally.

In the case of motor encoders with a Multiturn portion of more than 16 bits, clear identifi-
cation of the position in the frequency inverter is not guaranteed.

S

the sign.

In the case of motor encoders with a multiturn portion of less than 16 bits, the free bits
are filled up to 16 bits and managed in a fail-safe manner, whereby the MSB represents

Example: An encoder has a multiturn portion of 13 bits. 3 bits are managed additionally
in the inverter, thus 8 (=23) overflows of the multiturn portion are recognized.
This information may be lost in some situations, if the DC link is discharged very quickly
due to external conditions.

In the case of usage in positioning applications (configuration x40), the incremental encoder or resolver
can be used for the reference system directly in user units [u]. Using gear factors, a gear transmission
between the encoder and the travel distance can be considered.

A

diagnosis via actual value parameters, see chapter 0.

The input data of the encoder is evaluated via the reference systems. The evaluated pa-
rameters (e.g. motor frequency, drive speed in rev/s, position in rev.) are available for
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e Check the power demand of the encoder to be connected. The internal power supply unit can only
supply a maximum total of 4 W for all consumers connected. See chapter 5.3.5 "EM-AUT: Speed
Sensor Power supply”.

e Install encoder cables separate from motor cables to minimize interference.

e Upon first commissioning and during operation, make sure that the encoder and other electrical
components can acclimatize in order to prevent condensation and resulting malfunction.

Information on use

After mains on, an initialization may have to be performed depending on the encoder type. This may
take up to 5 seconds, depending on the encoder type. This delay can be eliminated by powering the
basic device and the encoder using an external DC 24 V supply.

When the encoder or motor (including motor encoder) are replaced, re-calibration will typically be re-
quired to obtain the absolute position. This applies to the encoder-internal value (depending on the
encoder type used, this value cannot be changed), position angle Offset 1188 and, in positioning ap-
plications (configuration x40), referencing Home-Offset 1131. After encoder replacement, always check
the position angle Offset 1188 and carry out a referencing operation in the case of positioning applica-
tions (configuration x40).

NOTICE

When an absolute value encoder is used, referencing is not required after encoder or
motor replacement to ensure correct function of the ANG device. Adjustments of
Home-Offset 1131 are applied directly.

After encoder or motor replacement, correct function of the system is achieved by
performing a referencing operation or offset adjustment.

The signals provided by the encoder are used in the expansion module for various plausibility checks.
This makes the system more fail-safe and less prone to unwanted interference.

During operation, the encoders and communication with the encoder are monitored. Critical conditions
are reported via device errors. Most error evaluations will only be performed when the power output
stage is activated.

WARNING

Danger of system failure!
Changing the value while the system is in operation or standstill can result in significant

failures of the system (independent from the motor system).
Some absolute value encoder types allow to “nullify” or re-calibrate the position transmit-
ted by the encoder.

¢ Do not use this function in synchronous motors, as this will change the commuta-
tion angle for the synchronous motors via Offset 1188 and correct speed control is
not guaranteed.

CAUTION

Inconsistent encoder values
Via parameter Change Sense of Rotation 1199, you can change the direction of rotation

of the motor system. In the case of absolute value encoders, a modification of P.1199
will result in @ modification of actual value.

e While modifying the value of P.1199, slave drives in an electronic gear must be
switched off.

7.2 Speed sensor input 2 Resolver / TTL Encoder

The six speed sensor inputs can be set via the parameter Operation mode 493 and selection of the
corresponding operation mode for the evaluation of a two-channel speed sensor (TTL incremental speed
sensor) with reference impulse or via a resolver.
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0 - Off

Speed measurement not active

4 - Quadruple evaluation?)

Two-channel speed sensor with recognition of direction of rotation via
track signals A and B; four signal edges are evaluated per division mark.

104 - Quadruple evaluation
inverted

Like operation mode 4; the actual speed value is inverted (alternatively
to exchanging the track signals).

1004 - Quadruple evaluation with

Two-channel speed sensor with recognition of direction of rotation via

reference impulse track signals A and B; four signal edges are evaluated per division mark.

The reference impulse is used for speed sensor monitoring.

1104 - Quadruple evaluation
inverted with reference impulse

Like operation mode 1004; the actual speed value is inverted (alterna-
tively to the exchange of the track signals).

10000 - Resolver Two signal Resolver via signals SIN and COS; four signal sinusoidal are

evaluated.

10100 - Resolver Inverted Like operation mode 10000; the actual speed value is inverted.

1) The speed sensor inputs are suitable according to specification RS-422A / RS-485 for a 5 V push-pull signal.

7.2.1 TTL incremental encoder — Division marks speed sensor 2

The number of increments of the connected speed sensor can be parameterized via the parameter EC2
Division marks 494. Select the number of division marks of the speed sensor according to the speed
range of the application.

The maximum number of division marks Smax is defined by the limit frequency of fmax = 300 kHz of the
speed sensor inputs track A and track B.

60s/min

Sex =300000 Hz -
n

max Nmax = Max. speed of the motor in RPM

To ensure a good true running of the drive mechanism, a sensor signal must be evaluated at least every
2 ms (signal frequency f = 500 Hz). The minimum number of division marks Smin of the incremental
speed sensor for a required minimum speed nmin can be calculated from this requirement. The evaluation
of four signal edges per mark is firmly defined in the function of speed sensor 2.

60s/min
Smin =500 Hz .—A Nmin = Min. speed of the motor in RPM
‘N A =

mn

4 (quadruple evaluation)

No.

Description

Max.

Fact. Sett.

494

Division marks speed sensor 2

1

8192

1024

7.2.2 Resolver evaluation
The resolver input is used for evaluating the position information of a resolver.

If the nO. of resolver pole pairs > 1, the measured electric angle runs through the range of 0° .. 360°
several times during one mechanical revolution.

For the detection of the position angle of the rotor at synchronous motor, the ratio of the n°. of motor
pole pairs must be an integer.

The nO. of pole pairs of the resolver can be adjusted via parameter RES N°. of Pole Pairs 381.

No. Description Min. Max. Fact. Sett.
381 |RES NO,. of Pole Pairs 1 7 1

7.2.2.1 Offset of the Resolver

In order to enable the start of a synchronous machine, the absolute position of the rotor must be known.
This information is required in order to actuate the stator windings in the right order depending on the
position of the rotor. The position of the rotary field in the synchronous machine must be controlled in
order to obtain a continuous movement of the rotor. During first commissioning, the position of the
rotor winding of the resolver is adjusted to the rotor displacement angle of the synchronous motor by
adjusting the offset. For operating a synchronous machine with resolver, the offset must be adjusted in
order to obtain perfectly true running and a maximum torque.
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The correct RES Offset 382 is adjusted when the flux-forming voltage 235 reaches the value 0 (ap-
proximately) while the motor is turning.

No. Description Min. Max. Fact. Sett.
382 |RES Offset -360.0° 360.0° 0

BONFIGLIOLI servo motors of types BMD, BCR and BTD are set up with an offset of 0.0°
ex works. For these motors an offset adjustment is not necessary.

Automatic setup

WARNING

Injury and damage to the machine
In certain circumstances, the motor speed may reach high values.
e Decouple the motor from the load to avoid possible hazards (injury and damage to
the machine).

e Lock or close off the motor shaft and make sure that no loose parts can be moved in
an uncontrolled manner through a sudden acceleration of the motor shaft.

NOTICE

Ensure that the motor commissioning is finished before the automatic offset setup is
executed. Set up additionally the RES N°. of Pole Pairs 381 of the resolver.

NOTICE

If @ wrong direction is caused by an incorrect wiring, this is typically detected during the
Automatic Offset setup. Always ensure before starting the setup, that the wiring is cor-
rect.

The offset can be determined and adjusted as follows:

e Set up parameter SETUP Selection 796 to “550 - Para-Ident. Offset, DS0”if the auto
setup should be done for all data sets.

For single data sets use the following settings.

After the start via SETUP Selection 796 the Auto-Tuning of the Resolver is started. The status of the
Auto-Tuning is displayed by SETUP Status 797.

e For the Auto-Tuning a controller release via STO must be done. Switch the STO inputs when
SETUP Status 797 shows “sT0".

If a correct Resolver Offset was detected, this value is set up automatically in Offset 382. Additionally
the device executes a Reset. The Resolver is now tuned to the motor.

If U, V and W are connected correctly, the "clockwise" sense of rotation is defined as seen
on the front of the motor shaft in accordance with DIN EN 60034-8.

Possible errors and corrections:

If during the auto-tuning error “F1420” shows, this is an indication of an incorrect direction of rotation
of the resolver in comparison to the motor.

Execute one of the following actions to adjust the direction of rotation of the encoder to the motor:
e Replace two motor phases, e.g. U and V. Note the motor direction of rotation.

o Invert the direction of rotation of the resolver via parameter Operation mode 493.

e Invert the direction of rotation of the resolver by exchanging Sin+ and Sin-.

Manual setup

The offset can be determined and adjusted as follows:
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e During first commissioning “SEtUP” will be displayed in the control unit. Press ESC to stop this op-
eration. The guided commissioning ("SETUP") is performed after adjusting the offset.

e Open the parameter menu “"PARA" and enter the machine data indicated on the type plate or the
data sheet of the motor.

e Adjust parameter RES N°. of Pole Pairs 381 to the number of pole pairs of the resolver.

Before adjusting the offset, take the following safety precautions:

e Disable the frequency inverter via STO (controller release).
e If possible, uncouple the motor from the load so that the motor shaft turns freely. If installed, re-
lease the mechanical brake.

If uncoupling is not possible, make sure that the motor is loaded as little as possible.
WARNING

Injury and damage to the machine
In certain circumstances, the motor speed may reach high values.
e Decouple the motor from the load to avoid possible hazards (injury and damage to
the machine).
e Lock or close off the motor shaft and make sure that no loose parts can be moved in

an uncontrolled manner through a sudden acceleration of the motor shaft.
e Adapt the settings .

e Set the max. permissible output frequency of the frequency inverter to a low frequency value via
parameter Switch-Off Limit 417. Select the frequency value such that uncontrolled acceleration
of the motor ("overspeeding") is detected at an early stage. This limitation is necessary in order to
avoid injury and material damage.

e Set parameter Current Limit 728 of the speed controller to a low current value (e.g. 10% of the
rated motor current). In this way it is made sure that there are no excessive currents of the offset
is set incorrectly.

WARNING

Unintended Starting!
If the Drive is supplied with voltage, it can suddenly start. This may lead to personal and

material damage.

e Prior to starting the manual adjustments, disconnect the drive from voltage supply.
e Comply with the five safety rules.
e If possible, wear protective clothing.

e Turn motor shaft manually. Check the sense of rotation of the resolver via the actual value of pa-
rameter Frequency Speed Sensor 2 219. In the case of a clock-wise rotation of the motor shaft,
positive values are displayed for the actual frequency value. If the displayed sense of rotation
does not correspond to the actual sense of rotation, change the connections SIN+ and SIN- at
socket X410A of the frequency inverter.

The Offset 382 must be between 0° and 360°, divided by the number of motor pole pairs. If the number
of resolver pole pairs is higher than 1, the possible range is between 0° and the max. offset.

360 °

number of motor pole pairs / number of resolver pole pairs

Max. Offset =

If the adjusted value is changed by the max. offset, this does not affect the flux-forming voltage 235.

e Adjust a low reference speed value (approx. 10% lower than the Switch-off Limit Fre-
quency 417), and enable the frequency inverter via digital input S1IND (controller release) and
S2IND (start clock-wise operation) in order to accelerate the motor.

e If an overcurrent is detected or a fault message is issued due to an overload, the guided commis-
sioning (setup) will start first. Confirm the machine and resolver data. After completion of the
guided commissioning, adjust the parameter Limit Current 728 to a low value again because this
value was overwritten during the guided commissioning.
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Depending on the behavior of the motor after start, carry out the following steps:

Motor does not turn, or the motor shaft only turns to a new position and stops again:

e Check if the parameters No. of Pole Pairs 373 for the motor and No. of Pole Pairs 381 for the re-
solver are set correctly.

If these values are adjusted correctly, take the following measures complying with the safety instruc-
tions.

WARNING

Live system! Electric shock hazard!
\ _ When the frequency inverter is disconnected from power supply, the mains, DC-link voltage

and motor terminals may still be live for some time.

e  Wait until the DC link capacitors have discharged before starting work on the unit.
The time to wait is at least 3 minutes in the case of sizes 1 through 7 and at least 10
minutes in the case of size 8.

e Before doing electrical installation work, de-energize the frequency inverter and take appropriate
precautions to make sure it is not re-energized unintentionally. Make sure that the frequency in-
verter is de-energized.

e Exchange two motor phases (e.g. U and V) at the frequency inverter sockets because the senses
of rotation of the motor and the resolver do not correspond to each other.

e Switch on the power supply again.

e As described above, adjust a low speed reference value and start the motor.

If the motor does not start despite the phase exchange:
e Increase the parameter value for Offset 382 by 90°, divided by the no. of motor pole pairs.

If the motor still does not turn, exchange the two motor phases (e.g. U and V) again.
The motor turns and accelerates until it reaches the Frequency Switch-Off Limit 417:

e Check the resolver lines and check the resolver connection contacts.
e In the case of fault message "Overfrequency" F1100: increase the parameter value for Offset 382
by 180°, divided by the no. of motor pole pairs.

If the motor turns at the adjusted speed and in the right direction, carry out the fine adjustment of the
offset:

e Adjust the parameter value for Offset 382 in small steps (e.g. 2.5°) until the flux-forming voltage
235 is approximately 0.

In case the flux-forming voltage deviates from 0 significantly, adjust the offset in bigger steps.

In the case of a positive flux-forming voltage: increase the offset.

In the case of a negative flux-forming voltage: reduce the offset.

Adjust parameters Frequency Switch-Off Limit 417 and Current Limit 728 to the required values.
Repeat the fine adjustment of the offset at 50% of the rated frequency.

This completes the offset adjustment.
e Start the guided commissioning. This is required for optimum current control.

7.2.3 Filter time constant speed sensor 2/Resolver

Via parameter Encoder 2/Resolver: Filter time constant 1194, you can filter the speed of the encoder
2. This filter can be applied in cases where the encoder fluctuates (in example for mechanical reasons).
Change the value in small steps and check each result and do not to change the value in too big steps.

No. Description Min. Max. Default

1194 Encoder 2/Resolver: Filter time constant 0 us 32000 us 0 us

7.2.4 Resolver Inverted Evaluation mode

If a synchronous motor which is not from BONFIGLIOLI should be connected to the resolver input it can
be necessary to change the sign of the sinus track. This can be set via parameter Evaluation Mode 492.
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0 -Bonfiglioli Default. For Bonfiglioli synchronous motors.

1 -inverted [The sign of the sinus track is changed.

7.2.5 Gear factor speed sensor 2

If the speed sensor is coupled to the motor via one or more gears, the transmission ratio between the
motor and the encoder must be configured via EC2 Gear Factor Numerator 513 and EC2 Gear Factor
Denominator 514.

No. Description Min. Max. Default

513 EC2 Gear Factor Numerator -300.00 300.00 1.00

514 EC2 Gear Factor Denominator 0.01 300.00 1.00
Revolution s of the Motor shaft EC 2 Gear Factor Numerator513

Revolution s of the EC2 encoder shaft - EC 2 Gear Factor Denominata 514

Gear factors EC2 Gear Factor Numerator 513 and EC2 Gear Factor Denominator 514
must always be referred to the motor.

Gear factors EC2 Gear Factor Numerator 513 and EC2 Gear Factor Denominator 514
must be set to 1/1 when used as motor encoder.

==

7.2.5.1 Example

On a linear axis, the motor is flange-connected via a gear (transmission ratio 8:1) and the application
connector is flange-connected via a second gear (transmission ratio 3:1).

Sledge Application encoder:
1024 Incr./Revolution

e

Gear 3:1

Gear 8:1 \ /

EC2 Gear factor Numerator 513
EC2 Gear factor Denominator 514

]
|

1 motor revolution = 1/8 turn on output side
= 1/8x3 encoder turn

EC 2 Gear Factor Denominata 514 - Revolution s of the EC2 encoder shaft

EC 2 Gear Factor Numerator513 Revolution s of the Motor shaft §
3

7.3 Speed sensor 2 output (X410): TTL Encoder emulation

This chapter describes the commissioning of speed sensor 3 at X410 interface.

The emulation output is transmitted via the X410.A and X410.B terminals. Speed sensor 1 Or speed
sensor 3 can be selected as input signal for the encoder emulation.

The Encoder Emulation settings are located in the Machine data --> TTL encoder emulation
branch of the VPlus software.

Using the parameter Operation mode 656 you can choose to perform the TTL encoder emulation via
the speed sensor 1 or speed sensor 3.

Using the parameter Division marks 657 you can select the emulation’s output humber of the division
marks. The number of division marks always corresponds to one mechanical revolution of the motor
shaft. The value range lies between 30 to 8192 marks.
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No. Description Min. Max. Default
656 Operation mode 0 - Off 0 - Off

1 — TTL-Encoder Emulation DG 1
2 — TTL-Encoder Emulation DG 3
657 Division marks 30 | 8192 1024

Selecting Encoder

For the next step, select the encoder to utilize as input source of the emulation. Encoder DG1 and DG3
are available for selection here.

Encoder DG1
DGl is selected, when for Parameter Operation Mode 490 any selection other than zero is made.

| H & &|x = PtIPyla o o] B E P S E N,
- Rated Motor Parameters & Farameter i [-Satz 0 i D-Satz 1 ! D-5atz 2
-~ Additional Motor Parameter: 540450 Operation Mode | 4 - Quadiuple Evaluation ~|
g Cieaet $5 431 Division Marks -
Encoger ; HEBTTVE[ 9511 EC1 Gear Factar Hurmerator|1 -
- Encoder 3 abzolute ]
- TTL-Ercoder Emulation & 512 EL1 Gear Factar Denoming 11 - Single Evaluation unsigned
. Filter Encoder/Fezal 12 - Double Evaluation unsigned
SIE?U;CD paiateaty 31 - Single Evalustion, D, Caont.
32 - Double Evaluation, Dir. Cont.
- Internal Walues 101 - Single Evaluation inverted
- Spstern Data 104 - Quadiuple Evaluation inverted
Sl Dperatianal Behaviour 111 - Single Evaluation negative
- Contral 112 - Double Evaluation negative
. . 131 - Single Evaluation, Dir. Cont. irverte
 Starting Behaviour 132 - Double Evaluation, Dir. Cort. invert
- Stopping Behaviour 1001 - Single Evaluation w. Ref -Pulze
- Auta-Shart 1002 - Diouble Evaluation w. Ref.-Pulse
1004 - Quadruple Evaluation w. Ref -Puls
gn_aarchcﬁun Brak 1011 - Single Evaluation unzigned w. Ref
"B.Eft .unent fake 1012 - Double Evaluation unzsigned w. Re
B~ Positioning 1031 - Single Evaluation, Dir. Cont. w. Re
- Reference pozsitioning 1032 - Double Evaluation, Dir. Cont. w. B
- Error® arning Behaviour 1101 - Single Evaluation inverted w. Ref.- v
& Beference Walues o < >
(- . T > £
Defaultwert: 0 - off

Encoder DG3
DG3 is selected, when for Parameter Operation Mode 1184 any selection other than zero is made.

|& @& = [T |Pt[Py|Q @ | |RWMEEDIFS T
Rated Motor Parameters A Parameter I D-Satz0 I D-Satz1 | D-S.
Additional Motor Parameter: £ 1192 Division Marks 1024
E:zz:i ;  Fosclver 5241184 Tracks/Protocol [0-off ~|
Encoder 3 absolute &t 1135 Powe Suecl 0 off "

« TTL-Encoder Emulation E2 1167 Supply vohage 1333 i
Filer Encoder/Resolver g 1413 Encoder Bootup Delay | g
SETUP 1188 Offset 1101 - EnDat 2.1
Internal Values & 1271 Bits/Tum 3109 - Hiperface, 3,6 kBit/s
Sustem Dat & 1272 Bits Multiturn 319- H!perlace, 19,2 kE!US
i aystem Uata & 1268 SSI: Sample Ti 3138 - Hiperface, 38.4 kBit/s
- Operational Behaviour - 2ample 1ime 5001 - $5I, Gray-Code, 140kBit/s
i Control $2 1269 S51: Ennor-/Extra-Bits (Low] 5002 - 551, Gray-Code, 281 kBit/s
; ; 1270 551 Enor-/Extra-Bits [High 2005 - SSI, Gray-Code, 562 kBit/s
Starting Beh:‘””."' g 1267 Abe e 'D[a "I 5011 - S51, Gray-Code, 1125 kBit/s
Stopping Behaviour s. kneoder iawbata | 5101 . 5S14SinCos, Gray-Code, 140 KEil.
Auto-Start ﬁ 1473 EC3 Gear Factor Mumeratd 5102 - $51+SinCos, Gray-Code, 281 kBit.
Search Run ﬁ 1474 EC3 Gear Factor Denomiry 5105 - 5514SinCos, Grap-Code, 562 kBit.
; 5111 - S51+SinCos, Gray-Code, 1125 kBil
& g"e.f‘ Current Biake 5907 - SSI+TTL, Grap-Code, 140 kBit/s
osioning o 5902 - SSI+TTL, Gray-Code, 281 kBit/s
i Reference positioning 5905 - SSI+TTL, Grap-Code, 562 kBit/s
- Emor/w aming Behaviour 5911 - SSI+TTL, Gray-Code, 1125 kBit/s
& Reference Values v 8001 - SSI. Binary-Lode, 140kBit/s v
< g o > < < %
Defaultwert: 0 - off
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7.4 Speed sensor 3(X412): Description Commissioning
This chapter describes the commissioning of speed sensor 3.

7.4.1 SinCos encoders
This chapter describes how SinCos encoders are commissioned.

EM-AUT-31 does not support commutation tracks on SinCos encoders. The speed control
of synchronous motors with SinCos encoders is therefore not possible.

e Step 1: Turn the frequency inverter on for parameter configuration (mains voltage or DC 24 V).
e Step 2: Configure the frequency inverter according to the following parameters.
o Adjust the Division marks 1183 according to the encoder data sheet (see Chapter
7.5.1), in the case of SinCos encoders, the value is typically 1024 pulses/turn.
o Set Tracks/Protocol 1184 to value 100 or 500 (please see chapter 7.5.2).
o Adjust the Supply voltage 1187 according to the encoder data sheet (see Chapter
7.5.4), in the case of SinCos encoders, the value is typically 5.0 V.
o Adjust Power supply 1186 according to the connections (see chapter 7.5.3). Bonfigl-
ioli Vectron recommends evaluating the sense line (settings: "5-intern, Sense”or
“6-vVia X410A, Sense”), if available and connected.

NOTICE

Always set the Supply voltage 1187 first and then set Power supply 1186.

ﬂ A SinCos encoder with only A, B, R tracks cannot be used with a synchronous servo motor.

This does not apply for asynchronous motors or if the encoder is used as an application
encoder.

Step 3: Turn the frequency inverter off.

Step 4: Connect the SinCos encoder to the EM-AUT-31. See chapter 5.2.
Step 5: Turn the frequency inverter on.

Step 6: Check the encoder for proper function.

SinCos encoders are no absolute value encoders. In configurations “Positioning” x40 you
will have to carry out a referencing operation with SinCos encoders after mains on.

7.4.2 Hiperface encoders
This chapter describes how Hiperface encoders are commissioned.
e Step 1: Turn the frequency inverter on for parameter configuration (mains voltage or DC 24 V).
e Step 2: Configure the frequency inverter according to the following parameters.
o Adjust the Division marks 1183 according to the encoder data sheet (see Chapter
7.5.1), in the case of Hiperface encoders, the value is typically 1024 amplitudes/turn
(in example SRS50/SRM50).
o Set Tracks/Protocol 1184 according to the encoder data sheet to value 3109, 3119,
or 3138 (please see chapter 7.5.2).

o Typical values:
= Sick SEK37/SEL37 & SEK52/SEL52: 9.6 kBaud - value 3109
=  Sick SKS36/SKM36: 9.6 kBaud - = value 3109
=  Sick SRS50/SRM50: 9.6 kBaud > = value 3109
o Adjust the Supply voltage 1187 according to the encoder data sheet (see Chapter
7.5.4), in the case of Hiperface encoders, the value is typically 8.0 V.
o Adjust Power supply 1186 according to the connections to “1-internal” or “2-
Via x410A" (see chapter 7.5.3).
o In the case of Hiperface encoders, the sense line (settings "5-intern, Sense”)is
typically not used, as it is not defined in the Hiperface standard Specification. Thus,
using the sense line is not required in the case of Hiperface encoders.
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NOTICE

Always set the Supply voltage 1187 first and then set Power supply 1186.

o Set the number of Bits/Turn 1271 according to the encoder data sheet (see chapter
7.5.7).
o Typical values:
= Sick SEK37/SEL37 & SEK52/SEL52: 9 bits/t
= Sick SKS36/SKM36: 12 bits/t
=  Sick SRS50/SRM50: 15 bits/t
o Set the Bits Multiturn 1272 according to the encoder data sheet (see chapter 7.5.8),
o Typical values:
=  Sick SEL37, SEL52, SKM36, SRM50: 12 bits/t

In the case of single-turn encoders (e.g. Sick SEK37, SKS36, SRS50), you will have to set
Bits Multiturn 1272 = 0.

o If the encoder is used as a motor encoder for a synchronous servomotor, set Offset

1188 according to chapter 7.5.6. This step is not required in the case of asynchro-
nous motors or if the encoder is used as an application encoder.

e Step 3: Turn the frequency inverter off.

e Step 4: Connect the Hiperface encoder to the EM-AUT-31. Bonfiglioli Vectron recommends the

use of pre-assembled cables (see chapter 5.3.4).

e Step 5: Turn the frequency inverter on.

e Step 6: Check the encoder for proper function.

e Step 7: In configurations “Positioning” x40: Carry out referencing operation once.

If the data track cannot be evaluated, error “F1719 Dig. encoder: Protocol error” will be
triggered. In this case, check Tracks/Protocol 1184 setting.

When the frequency inverter is turned on, the absolute position is read via the data tracks.
Via the incremental tracks, the position is counted up internally and compared to the
updated absolute position at regular intervals. This guarantees a very high positioning
and speed accuracy at all supported transmission rates.

=~

7.4.3 EnDat 2.1 encoders
This chapter describes how EnDat 2.1 encoders are commissioned.

EM-AUT-31 supports EnDat 2.1 encoders with SinCos tracks. EnDat 2.1 encoders without
SinCos tracks cannot be evaluated.

The EM-AUT-31 module supports, in the case of EnDat 2.1 encoders, a baud rate of 100
kBit/s. Other baud rates will not be supported.

==

e Step 1: Turn on the frequency inverter for parameter configuration (mains voltage or DC 24 V).
e Step 2: Configure the frequency inverter according to the following parameters.
o Adjust the Division marks 1183 according to the encoder data sheet (see Chapter
7.5.1), in the case of EnDat 2.1 encoders, the value is typically 512 amplitudes/turn,
(e.g. Heidenhain ECN 1113, EQN 1125).
o Set Tracks/Protocol 1184 to value 1101 (please see chapter 7.5.2).
o Adjust the Supply voltage 1187 according to the encoder data sheet (see Chapter
7.5.4), in the case of EnDat 2.1 encoders, the value is typically 5.0 v.
o Adjust Power supply 1186 according to the connections (see chapter 7.5.3). Bonfigl-
ioli Vectron recommends evaluating the sense line (settings: "5-intern, Sense”).
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Always set the Supply voltage 1187 first and then set Power supply 1186.

o If the encoder is used as a motor encoder for a synchronous servomotor, set Offset
1188 according to chapter 7.5.6. This step is not required in the case of asynchro-
nous motors or if the encoder is used as an application encoder.

Parameters Bits/Turn 1271 and Bits Multiturn 1272 have no function in the case of EnDat
2.1 encoders. The required data is exchanged directly between the encoder and inverter.

e Step 3: Turn the frequency inverter off.

e Step 4: Connect the EnDat 2.1 encoder to the EM-AUT-31. Bonfiglioli Vectron MDS recommends
the use of pre-assembled cables (see chapter 5.3.3).
Step 5: Turn the frequency inverter on.
Step 6: Check the encoder for proper function.

e Step 7: In configurations “Positioning” x40: Carry out referencing operation once.

If the data track cannot be evaluated, error “"F1719 Dig. encoder: Protocol error” will be
triggered. In this case, check Tracks/Protocol 1184 setting.

When the frequency inverter is turned on, the absolute position is read via the data tracks.
Via the incremental tracks, the position is counted up internally and compared to the up-
dated absolute position at regular intervals. This guarantees a very high positioning and
speed accuracy at all supported transmission rates.

==

7.4.4 SSI encoders

This chapter describes how SSI encoders are commissioned. You can connect SSI encoders with binary
evaluation and SSI encoders with Gray code evaluation.

For a correct function of the speed control, an SSI encoder with incremental tracks (TTL
[RS-422] level or SinCos tracks) must be used.
If the SSI encoder is used for positioning (and not for speed feedback), you can also use

a SSI encoder without incremental tracks.
HTL tracks cannot be used as incremental tracks.

e Step 1: Turn the frequency inverter on for parameter configuration (mains voltage or DC 24 V).
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Step 2: Configure the frequency inverter according to the following parameters.

o Set Tracks/Protocol 1184 according to the encoder data sheet (please see chapter
7.5.2).
SSI operation modes 6911

key:

[‘)ata Transmission speed:
01: 140 kBit/s

02: 281 kBit/s

05: 562 kBit/s

11: 1125 kBit/s

Incremental track:

0: No Incremental Signal
1: SinCos A/B

9: TTL A/B track

Protocol:
5: SSI Gray Code
6: SSI Binary Code

If a SSI encoder without incremental track (Tracks/Protocol 1184 = 50xx or 60xx) is used
for positioning, the speed of the data track must be as high as possible for optimum control
quality.

The usable transmission rate depends on the length of the encoder cable.

(@]

Adjust the Division marks 1183 according to the encoder data sheet (see Chapter
7.5.1), in the case of SSI encoders, the value is typically 512 amplitudes/turn. If an
encoder without incremental tracks is used (setting via Tracks/Protocol 1184), this in-
formation is not needed and the setting of this parameter will be ignored.

Adjust the Supply voltage 1187 according to the encoder data sheet (see Chapter
7.5.4), in the case of SSI encoders with TTL [RS-422] or SinCos track, the value is
typically 5.0V.

Adjust Power supply 1186 according to the connections (see chapter 7.5.3). Bonfigl-
ioli Vectron recommends evaluating the sense line (settings: "5-intern, Sense”),
if available and connected.

Set the number of Bits/Turn 1271 according to the encoder data sheet (see chapter
7.5.7).

Set the Bits Multiturn 1272 according to the encoder data sheet (see chapter 7.5.8).
Set SSI: Error-/Extra-Bits (Low) 1269 and SSI: Error-/Extra-Bits (High) 1270 , if
additional information from the encoder is supported (see chapter 7.5.9).

Adjust SSI: Sample time 1268 according to the encoder data (see chapter 7.5.10).

If the encoder is used as a motor encoder for a synchronous servomotor, set Offset
1188 according to chapter 7.5.6. This step is not required in the case of asynchronous
motors or if the encoder is used as an application encoder.

a

In the case of single-turn encoders, you will have to set Bits Multiturn 1272 = 0.

Step 3: Turn the frequency inverter off.

Step 4: Connect the SSI encoder to the EM-AUT-31. See chapter 5.2.

Step 5: Turn the frequency inverter on.

Step 6: Check the encoder for proper function.

Step 7: In configurations “Positioning” x40: Carry out referencing operation once.

If the data track cannot be evaluated, error “F1719 Dig. encoder: Protocol error” will be

ﬂ triggered. In this case, check Tracks/Protocol 1184 setting.
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When the frequency inverter is turned on, the absolute position is read via the data tracks.
Via the incremental tracks, the position is counted up internally and compared to the up-
dated absolute position at regular intervals. This guarantees a very high positioning and
speed accuracy at all supported transmission rates.

Encoders without incremental track can only be used as application encoders (for example
for positioning applications).

7.4.5 Commissioning of linear encoders

In addition to the settings described in the previous chapters, the conversion from the rotary to the
translatory system must be considered when it comes to commissioning a linear encoder. This conver-
sion is influenced greatly by the diameter of the turning wheel.

The following applies:
Circumference = n * diameter

Linear encoders are normally not suitable for speed control, as the sampling time is too
long to enable good speed control. For this reason, the following descriptions are based on
the use as a position encoder in configuration x40.

=~

For the calculations described in this chapter, an Excel worksheet was prepared by Bon-
figlioli. Please contact your local sales agent. This Excel worksheet will help you to carry
out the calculations required for commissioning linear encoders with ANG frequency invert-
ers.

Linear encoders typically have a fixed resolution (e.g. 1 mm). In some linear encoders, the resolution
can be configured. First check the resolution of the linear encoder using the data sheet or the parameter
configuration.

The resolution of the linear encoder must be assigned in the frequency at the resolution of the selected
user units. This is done using the four parameters Bits/Turn 1271, Bits Multiturn 1272, EC2 Gear
Factor Numerator 513 and EC2 Gear Factor Denominator 514.

The positioning reference system is always referred to the output side, in user units, through parameters
Feed constant 1115, Gear Box: Driving Shaft Revolutions 1116 and Gear Box: Motor Shaft Revolu-
tions 1117. Thus, these parameters must also be considered when configuring the linear encoder.

=~ I =

Parameters Bits/Turn 1271 and Bits Multiturn 1272 are virtual quantities in the case of
a linear encoder and are determined by the mechanical properties of the system. Different
properties of the mechanical system (e.g. gear transmission or turning wheel diameter)
will lead to different parameter settings.

Shifting of a bit in parameters Bits/Turn 1271 and Bits Multiturn 1272 has the same
effect as doubling or halving in parameters EC2 Gear Factor Numerator 513/ EC2 Gear
Factor Denominator 514.

Reduction of Bits/Turn 1271 or increase of Bits Multiturn 1272 by 1 Bit
--> has the same effect as doubling of 513 / 514
Increase of Bits/Turn 1271 or reduction of Bits Multiturn 1272 by 1 Bit
--> has the same effect as halving of 513 / 514.

Required data:
The following data is needed for commissioning of the linear encoder:

Gear transmission [] or input speed / output speed [rpm/rpm]
Encoder resolution [bits]

Running wheel diameter [m]

Required accuracy [m] or resolution [increments/m]

e Step 1: Identify gear values reference system:
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The input speed (motor speed) will determine the setting for parameter Gear Box: Motor Shaft Revo-
lutions 1117, the output speed will determine the setting for parameter Gear Box: Driving Shaft Rev-
olutions 1116.

The value should be entered as exactly as possible. Shifting of decimal places or multiplication with
appropriate factors can increase accuracy.

Example:
Input speed: 1401 rpm
Output speed: 77.3 rpm i =18.12

Encoder resolution: 24 Bit

Diameter: 160 mm = 0.16 m

Required accuracy: 0.01 mm = 0.00001 m
= Gear Box: Motor Shaft Revolutions 1117 = 14010
= Gear Box: Driving Shaft Revolutions 1116 = 773

e Step 2: Identify feed constant reference system:

The feed constant is calculated by multiplying the diameter and = by the resolution. The resolution is
the reciprocal of the accuracy.

1

. u
Resolution [}
m

7 - Diameter [m]

Accuracy [m] =

Feed constant 1115 [u]: -
Accuracy[j]

= - Diameter [m] - Resolution {i}
m

Example:

Diameter: 0.16 m = 160 mm

Required resolution: 0.00001 m = 0.01 mm
= Feed constant 1115 = 50265 u

e Step 3: Calculate auxiliary quantity reference system

In the following step, the ratio of the Feed constant 1115 to Gear Box: Driving Shaft Revolutions
1116 and Gear Box: Motor Shaft Revolutions 1117 is used in the calculations frequently. For better
clarity, auxiliary quantity “R" (=reference system) is calculated now:

u . .
Feed constant 1115 U - GearBox : DrivingShaftRevolutions 1116
R =

GearBox : MotorShaftRevolutions1117

Example:
Feed constant 1115 = 50265 rev
Gear Box: Driving Shaft Revolutions 1116 = 773
Gear Box: Motor Shaft Revolutions 1117 = 14010
> R =2773.365rev =50265x 773/ 14010 rev

e Step 4: Determine the encoder resolution:

First determine the number of user units per encoder increment. If, for example, the encoder features
a resolution of 1 mm and 0.01 is to be used as the “user unit”, § = 100.

B = Number of user units per encoder increment

e Step 5: Calculate Bits/Turn 1271 :
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The reference system and the number of user units per encoder increment B determine parameter
Bits/Turn 1271.

Feed Constant1115 [LUJ].GearBox : DrivingShaftRevolutions 1116

Bits / Revolution = Log )

B-GearBox : MotorShaftRevolutions 1117 - or

R
Bits / Revolution= Log >

1 R

Ln2 B

Round the value up to the next natural number.
With the values above, Bits/Turn 1271=5.

ﬂ Conversion of logarithm base 2 and other bases:
Ln
Logloa a

Log.a= =—
2
Logloz Ln 2

e Step 6: Calculate Bits Multiturn 1272 :

Bits Multiturn 1272 is calculated from the subtraction of the total number of position bits of the encoder
with the Bits/Turn 1271 calculated above.

Multiturn = EncoderBits — Bits/Turn

With the values above, Bits Multiturn 1272=19.

Additionally, for encoders with additional analogue tracks (Hiperface, EnDat 2.1) it is imperative that
the parameter Division marks 1183 is set correctly. Thereto, both digital resolution (Ad) of the encoder
(e.g. 1mm/Bit) AND the analogue resolution (Aa) (e.g. 4 mm/amplitude) must be known.

Then, the setting value for the parameter 1183 is calculated as follows:
Bits/Turn(P.1271) 5

2 A _2°-mm] _ 8

A 4[mm]

e Step 7: Calculation of speed sensor 2 gear factors

P.1183 =

For calculation of speed sensor 2 gear factors, the preliminary numerator is calculated first as follows:
Preliminary Numerator = 2 ~ Bits/Turn 1271
Then, the preliminary denominator is calculated as follows:

Feed Constant 1115 [llj]-GearBox : DrivingShaftRevolutions 1116

PreliminaryDenominator =

g -GearBox : MotorShaftRevolutions 1117 - or

PreliminaryDenominator = —

With the example values, the following results are obtained:
Preliminary Numerator = 32.
Preliminary Denominator = 27.7336.

The values calculated in this way can be used directly for parameters EC2 Gear Factor Numerator 513
and EC2 Gear Factor Denominator 514. To increase accuracy, the following intermediate “Optimiza-
tion” step is recommended. This intermediate step is not necessary if accuracy is already sufficient.

EC2 Gear Factor Numerator 513 = 32.00.
EC2 Gear Factor Denominator 514 = 27.73
e Step 8: Optional: Optimization of gear factors
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The steps carried out above will result (provided that calculation was made correctly) in a denominator
which is smaller than the numerator. This advantage is used for optimization.

The following is set:
EC2 Gear Factor Numerator 513 = 300.00.
Value 300.00 is always used to achieve maximum accuracy.

. . PreliminaryDenominator
ConclusiveDenominator = 300.00 -

PreliminaryNumerator

With the example values, the following results are obtained:
EC2 Gear Factor Numerator 513 = 300.00
EC2 Gear Factor Denominator 514 = 260.00

Parameter EC2 Gear Factor Numerator 513 is limited to value range -300.00...300.00.
To maximize the value range of the factors, the maximum value 300.00 is used for optimi-
zation.

e Step 9: Optional: Check of accuracy:

This section describes the calculations required for determining the accuracy. The check is not required
for proper function, it is solely for determining the accuracy limits.

Due to rounding operations in the parameters described above, there will be an error across the total
travel distance. This error is calculated in the following steps:

Distance _ ref [m]

m
Accu racy{}
u

EC2GearFactorNumerator 513  Distance _ ref [u] 216 J

(1) Distance _ref[u] =

(2) Distance_act[intemal] = RoundDown - . - -
EC2GearFactorDenominator 514 B ,Bits/Revolution1271

R
(3) Distance _ act[u] = Round Down{Distance_a:t[intem] 16]
2

(4) Error[u] = Distance_act[u] — Distance _ ref[u]

m
(5) Error[m] = Distance_act[u] - Accuracyi:—} — Distance _ ref [m]
u

The error can be reduced by increasing the accuracy of the gear factors. By using the 2 decimal places
of parameters EC2 Gear Factor Numerator 513 and EC2 Gear Factor Denominator 514 and the
optimization described in the previous step (*8 Optimization of gear factors”), accuracy can be increased.

At a maximum travel distance of 10 m, the following is obtained:
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Non-optimized gear factors Optimized gear factors
Distance_nominal [rev] = 1 000 000 rev Distance_nominal [rev] = 1 000 000 rev
Distance_actual [internal] = 23 633 609 Distance_actual [internal] = 23 630 769
Distance_actual [rev] = 1 000 131 rev Distance_actual [rev] = 1 000 011 rev
Error [rev] = 131 rev Error [rev] = 11 rev

Error [m] = 0.00131 m Error [m] = 0.00011 m

Error [mm] = 1.3 mm Error [mm] = 0.11 mm

Parameter EC2 Gear Factor Numerator 513 is limited in value
range -300.00...300.00, EC2 Gear Factor Denominator 514 is limited in value range
0.01 to 300.00.Inmany situations, choosing a modifier is useful which sets the greater
of the two parameters to a value slightly below 300.00.

7.4.5.1 Checking the settings
Upon completion of the setup, check the system for proper function.

WARNING

Incorrect movements
\Wrong setup of the linear encoder can result in incorrect movements or direction of move-

ment.
The following requirements must be met when it comes to testing the linear encoder:

e Before the start of the test, make sure the hardware limit switches work properly.
e Before the start of the test, make sure the emergency stop works properly.
o Use

— slow speeds
—  slow ramps

e Deactivate for the test the position controller by setting 1118 = 0.

ﬂ To reduce the speeds, you can use the so-called "Speed Override" mode.

Via actual value parameter Abs. encoder raw data 1267, you can monitor the encoder value transmit-
ted. Carry out a travel operation across a distance which can be measured easily (e.g. 10 cm). Check if
the actual value parameter Abs. encoder raw data 1267 changes and the Act. Position 1108 changes
across the distance in accordance with your settings.

Via the scope function of VPlus, you can check the commissioning of the linear encoder.

Adjust the following scope sources:

— 1003 Act. Position * 1000

— 1007 Ref. Position * 1000

— 1013 Contouring Error *10 or 1012 Contouring Error *1
— 442 Hz: Act. Speed

For more information on VPlus, see chapter 16.
As the time base, choose the observation period for some seconds.

When starting a motion block or a travel command via field bus, Ref. Position is set to Act. Position. The
two curves of sources 1003 and 1007 must be identical as from the start time of the travel command.
If the two curves are not identical, the parameter factors have not been set correctly.

If the ramp Act. Position is steeper than the ramp of Ref. Position, the ratio 513/514 must be reduced.

If the ramp Act. Position is less steep than the ramp of Ref. Position, the ratio 513/514 must be in-
creased.
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Via the source of the contouring error, the quality of the settings can be checked additionally. The
contouring error must not increase continuously. Due to the mechanical characteristics, a small constant
contouring error is typical to the system, continuous (significant) increasing of the contouring error (also
in negative direction) indicates that linear encoder parameters have be set up incorrectly.

When the position controlled is deactivated, rounding errors may result in @ minor contin-
uous increase in the contouring error. In most cases however, this is small enough to be
distinguishable.

As soon as the settings have been checked for correctness, repeat the tests using sources 1002/ 1006
(resolution 10 times higher than sources 1007/1011), then using 1001 / 1005 and then using 1000 and
1004. In this way, the settings are checked again at a higher accuracy. Note that, with a higher accuracy,
overflows may be displayed in Scope more frequently. This does not affect the function.

Depending on the reference system chosen (Parameter Feed constant 1115, Gear Box:
Driving Shaft Revolutions 1116 and Gear Box: Motor Shaft Revolutions 1117), some
sources may not have the required significance in Scope. Then, switch to the next smaller
couple as shown above. Always start with the highest setting.

Activate the position controller again. Position controller Limitation 1118 settings must always match
the reference system and the mechanical system.

A contouring error will typically build up during acceleration or deceleration. During constant travel
operations, the contouring error should become smaller again. Note that the Maximum frequency 419
is exceeded by the output of the position controller. Ensure that the total of Maximum frequency 419
and position controller Limitation 1118 can be reached by the mechanical equipment. A reduction of
the maximum frequency may be a good idea in certain applications in order to limit the total to the
mechanically possible maximum.

In most application, limitation of position controller Limitation 1118 to approx. 10 % of the maximum
frequency makes sense.

With the position controller activated, check the function again.

7.4.5.2 Initialize counting direction

First check if the counting direction of the user units meets the requirements. You can change the
counting direction by inverting the parameter EC2 Gear Factor Numerator 513 (e.g. by inverting pa-
rameter EC2 Gear Factor Numerator 513 from 200.00 to -200.00).

WARNING

Application Errors
By changing parameter EC2 Gear Factor Numerator 513, the encoder values will be re-

calculated in the internal user unit format. As a result, the value of Act. Position 1108
may change. Especially when software limit switches are used or in the case of feedback
to a PLC, this can result in warnings or application errors.

« For this reasons, after changing the parameters of the reference system and the en-
coder, always check the Act. Position 1108, considering the permissible travel dis-
tance (e.g. Pos. SW Limit Switch 1145).

7.4.5.3 Initializing home position

For positioning application, a certain point of the system is typically defined as the home position. After
checking the correct reference system of the positioning and linear encoder (see Chapter 7.4.5.1) and
setting the counting direction, the home position can be initialized.

Move (e.g. in JOG mode) to the required system home position. At this position, stop the drive. Set
parameter Home Offset 1131 = 0.
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By default, Home Offset 1131 is set to zero. Upon first commissioning, you do not have
to change the value, but this step is required in the case of commissioning following a
change.

Now, read the value in parameter Act. Position 1108. Invert this value. Enter the inverted value in
Home Offset 1131.

Example:
Act. Position 1108 = 7654 u > Home Offset 1131 = -7654

e Once you have set up the home position offset, check the system for correct function again (see
chapter 7.4.5.1).
e If required for the application, set up the software limit switches now.

Referencing using an absolute value encoder is not necessary after completion of first
commissioning. The referencing setting Operation mode 1220 with setting 10 - No

referencing required” can be used after initialization.

7.5 Encoder input 3 (X412) — Parameter descriptions
The encoder input is used for evaluating the position information from the encoder.

Depending on the encoder system used, certain parameters need to be set up. The following table
describes the use of the individual parameters for the encoder systems.

No. Description SI'IEI(':I? s HiperfaceEnDat 2.1 SSI
1183 Division marks X X X X)
1184 Encoder signals/log X X X X
1186 Power supply X X X X
1187 Supply voltage X X X X
1188 Offset 1)

1268 SSI: Sampling interval --- --- X
1269 SSI: Error-/Extra-Bits (Low) --- --- --- X
1270 SSI: Error-/Extra-Bits (High) --- --- --- X
1271 Bits/Turn --- X X
1272 Bits Multiturn - X X
1473 EC3 Gear Factor Numerator X X X X
1474 EC3 Gear Factor Denominator X X X X

X:  Parameter must be configured according to the encoder data sheet.
---:  Parameter has no function for this encoder type.

(X): In the case of SSI encoders the evaluation of the division marks depends on the setting of
Tracks/Protocol 1184.

1):  Setting the offset is required in the case of synchronous motors.

In addition, the following actual value parameters are available:

No. Description SinCos Hiperface EnDat 2.1 SSI
1267 Abs. encoder raw data --- X X X
1274 \Warning Dig. Encoder --- --- X

If positioning (configurations x40) is used, please note to the instructions in chapter
7.5.11.1.

Gear factors EC3 Gear Factor Numerator 1473 and EC3 Gear Factor Denominator 1474
must be set to 1/1 when used as motor encoder.

B
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7.5.1 Division marks

In parameter Division marks 1183, you can set the type-specific number of division marks of the
encoder. The number of division marks is typically described in amplitudes/revolution in the case of
encoders with SinCos tracks. Enter the division marks or amplitudes/revolution in parameter Division
marks 1183.

No. Description Min. Max. Default

1183 Division marks 0 8192 1024

In the case of SSI absolute value encoders, evaluation of Division marks 1183 is active
only if Tracks/Protocol 1184 is described in an operation mode for evaluation of TTL [RS-
422] or SinCos tracks (settings 51xx, 59xx, 61xx and 69xx).

7.5.2 Tracks/Protocol

Via parameter Tracks/Protocol 1184, you can specify the type-specific number of analog Tracks/Pro-
tocol of the encoder and evaluation of a reference track.

The EM-AUT-31 module supports, in the case of EnDat 2.1 encoders, a baud rate of 100
kBit/s. Other baud rates will not be supported.

Key of Tracks/Protocol: 591|—0

Data transmission speed:
01: 100 kBit/s

02: 250 kBit/s EnDat 2.1
05: 500 kBit/s SSI

10: 1000 kBit/s

09: 9,6 kBit/s
19: 19,2 kBit/s Hiperface
38: 38,4 kBit/s

Incremental track:

0: No Incremental Signal
1: SinCos A/B

8: TTLA/B

9: TTL A/B + R track

Protocol:

0: SinCos without Absolute value
1: EnDat 2.1

3: Hiperface

5: SSI Gray Code

6: SSI Binar Code

ﬂ The identifiers of track A/B and Sin/Cos are typically ambivalent and can be set to A = Sin

and B = Cos.

Evaluation is turned off. Default.
0-  off
SinCos 100 - A/B Evaluation of analog Tracks/Protocol A and B.
500 - A/B, R Evaluation of analog Tracks/Protocol A and B as well as reference
! track R. Monitoring and comparison of Tracks/Protocol.
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EnDat 2.1 Evaluation of analog Tracks/Protocol A/B and the data and clock track
1101 EnDat 2.1 with the EnDat 2.1 protocol. Monitoring and comparison of
[Tracks/Protocol.
Hiperface Hiperface E\_/aluation of analog Tra_cks_/ProtocoI A/B a_nd the data tracks with the
3109 9.6 kBit /s Hiperface protocol. Momtonng and comparison of Tracks/Protocol. The
) data track is transmitted at 9.6 kBaud.
Hiperface, Like 3109. The data track is transmitted at 19.2 kBaud.
B119 492 kit/s
Hiperface, Like 3109. The data track is transmitted at 38.4 kBaud.
B138 38 4 kgit/s
SSI SSI, Gray code, 141 Evaluation of data and clock tracks with the SSI protocol (without TTL
Gray code 5001 kBit’ s ! or SinCos track). The data track is transmitted at 140.625 kBaud in
Gray code.
SSI, Gray code, 281 |Like 5001. The data track is transmitted at 281.25 kBaud in Gray
5002 .
kBit/s code.
SSI, Gray code, 563 |Like 5001. The data track is transmitted at 562.5 kBaud in Gray code.
P005  \gi/s
5011 SSI, Gray code, 1125 |Like 5001. The data track is transmitted at 1125 kBaud in Gray code.
kBit/s
Evaluation of Tracks/Protocol A/B as SINCOS track and the data and
5101 fcs)ézsﬂf?(g’itgay iclock tracks with the SSI protocol. The data track is transmitted at
! 140.625 kBaud in Gray code.
SSI+SINCOS, Gray [Like 5101. The data track is transmitted at 281.25 kBaud in Gray
p102 code, 281 kBit/s code.
SSI+SINCOS, Gray |Like 5101. The data track is transmitted at 562.5 kBaud in Gray code.
5105 i
code, 563 kBit/s
SSI+SINCOS, Gray |Like 5101. The data track is transmitted at 1125 kBaud in Gray code.
5111 )
code, 1125 kBit/s
Evaluation of Tracks/Protocol A/B as TTL [RS-422] track and the data
5901 fiﬁg&’s Gray code, land clock tracks with the SSI protocol. The data track is transmitted at
140.625 kBaud in Gray code.
5902 SSI+TTL, Gray code, [Like 5901. The data track is transmitted at 281.25 kBaud in Gray
281 kBit/s code.
SSI+TTL, Gray code, |Like 5901. The data track is transmitted at 562.5 kBaud in Gray code.
5905 .
563 kBit/s
SSI+TTL, Gray code, |Like 5901. The data track is transmitted at 1125 kBaud in Gray code.
5911 -
1125 kBit/s
. Evaluation of data and clock tracks with the SSI protocol (without
:is:ary co de6001 E;It’ /slnary code, 141 ?I'I'L.or SinCos track). The data track is transmitted at 140.625 kBaud
in binary code.
SSI, binary code, 281 [Like 6001. The data track is transmitted at 281.25 kBaud in binary
6002 :
kBit/s code.
SSI, binary code, 563 |Like 6001. The data track is transmitted at 562.25 kBaud in binary
6005 :
kBit/s code.
6011 SSI, binary code, Like 6001. The data track is transmitted at 1125 kBaud in binary
1125 kBit/s code.
. Evaluation of Tracks/Protocol A/B as SINCOS track and the data and
6101 fgé;siﬁf?(;t?smary clock tracks with the SSI protocol. The data track is transmitted at
! 140.625 kBaud in binary code.
SSI+SINCOS, binary [Like 6101. The data track is transmitted at 281.25 kBaud in binary
6102 code, 281 kBit/s icode.
6105 SSI+SINCOS, binary |Like 6101. The data track is transmitted at 562.25 kBaud in binary
code, 563 kBit/s code.
SSI+SINCOS, binary |Like 6101. The data track is transmitted at 1125 kBaud in binary
6111 code, 1125 kBit/s icode.
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SSI+TTL, binary Evaluation of Tracks/Protocol A/B as TTL [RS-422] track and the data
code. 1 4’1 KBit/s and clock tracks w_|th t_he SSI protocol. The data track is transmitted

! at 140.625 kBaud in binary code.
SSI+TTL, binary Like 6901. The data track is transmitted at 281.25 kBaud in binary
code, 281 kBit/s code.
SSI+TTL, binary Like 6901. The data track is transmitted at 562.25 kBaud in binary
code, 563 kBit/s code.
SSI+TTL, binary Like 6901. The data track is transmitted at 1125 kBaud in binary
code, 1125 kBit/s code.

For synchronous servomotors, an encoder with absolute value will be required. Settings
100, 500, 800 and 900 are only intended for operation with asynchronous motors for this
reason. In the case of synchronous servomotors, set the Offset 1188 according to chapter
7.5.6.

Changeover of parameter Tracks/Protocol 1184 can only be done with the output stage
disabled. After the parameter change, the new encoder type will have to be initialized. This
may take up to 5 seconds.

After mains on, an initialization may have to be performed depending on the encoder type.
This may take up to 5 seconds.

ﬂ SSI encoder: The usable transmission rate depends on the length of the encoder cable.

6901

6902

6905

6911

In case there are any transmission errors, reduce the transmission rate.

7.5.3 Power supply

Via parameter Power supply 1186, you can activate the encoder power supply source.

The operation modes with meas. line “sense” (Power supply 1186 ="5 - intern, Sense”)enable
monitoring of the supply voltage of the encoder. In these settings, deviations will be compensated when
the supply voltage of the encoder deviates from the set voltage level. To that end, the voltage is meas-
ured at the end of the supply line (at encoder).

In operation mode 1, the voltage is controlled at the EM-AUT-31 module, power losses during energy
transmission via the supply line will not be compensated.

The encoder can be powered as follows:
— via contacts X412.6 (Venc) and X412.15 (0VL) of the female HD-Sub-D connector.
See chapters 5.3.1 “Control terminals” and 5.3.5 "EM-AUT: Speed Sensor Power supply”.

CAUTION

High voltage levels
/A\ If parameters are misconfigured, the encoder might be destroyed by high voltage levels.

e Always set the Supply voltage 1187 first, and then set Power supply 1186.

No power supply selected for the encoder. This setting is also used if the encoder is con-

0" off nected directly to an external power supply. Default.
power supply to encoder
1- Internal ot terminals X410A.5 (5 ... 12 VDC) and X410A.7 (GND)

at contacts X412.6 (Venc: 5 ... 12 VDC) and X412.15 (OVL).

\Voltage source is provided internally by the frequency inverter, max. 2 W.

power supply to encoder

at terminals X410A.5 (5 ... 12 VDC) and X410A.7 (GND)

5 -internal, Sensejat contacts X412.6 (Venc: 5 ... 12 VDC) and X412.15 (OVL).

\Voltage source is provided internally by the frequency inverter, max. 2 W. A measuring line
"sense” of the encoder must be connected in order to monitor the supply voltage.
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Even if the encoder features a measuring line “sense”, you can chose operation
mode 1 or 2.
In the case of Hiperface encoders, the sense line (settings “"5-intern, Sense”)is typi-
cally not used, as it is not defined in the Hiperface standard Specification. Thus, using the
sense line is not required in the case of Hiperface encoders.
The maximum voltage of the power supply is DC 12 V. Via a sense line, the voltage can be
monitored at the encoder, but the voltage output is limited to DC 12 V.
The voltage level can be set up via parameter Supply voltage 1187. See chapter 7.5.4 “Supply voltage”.
Measuring line “sense”: constant voltage level at encoder

ovy
/ 5 ... 12

Measured voltage

tMOOOOOOOiOOOOOOOHj

G: encoder

The encoder supply voltage is measured at the encoder and kept constant at the adjusted value of
Supply voltage 1187 (DC5 ... 12 V).

7.5.4 Supply voltage encoder X412
Via parameter Supply voltage 1187, you can select the voltage level for encoder power supply X412.
The encoder 3 can be powered as follows by the ANG:
- via contacts X412.6 (Venc) and X412.15 (0OVL) of the female HD-Sub-D connector.
The parameter setting is effective on the terminals and the contact of the female HD-Sub-D connector.

NOTICE

Note the encoder manufacturer's supply voltage specifications. Non-compliance may
damage the encoder.

NOTICE

Always set the Supply voltage 1187 first and then set Power supply 1186. Otherwise,
the encoder might be destroyed by high voltage levels.

No. Description Min. Max. Default

1187 |Supply voltage 5.0V 12.0V 5.0V
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7.5.5 Filter time constant speed sensor 3

Via parameter Abs. Encoder: Filter time constant 1189, you can filter high frequency of the encoder
signals and limit the control band width.

No. Description Min. Max. Default

1189 [|Abs. Encoder: Filter time constant 125 us 8000 ps 125 us

7.5.6 Offset Absolute encoder

In order to enable the start of a synchronous machine, the absolute position of the rotor must be known.
This information is required in order to actuate the stator windings in the right order depending on the
position of the rotor. The position of the rotary field in the synchronous machine must be controlled in
order to obtain a continuous movement of the rotor. During first commissioning, the position of the
rotor winding of the resolver is adjusted to the rotor displacement angle of the synchronous motor by
adjusting the offset. For operating a synchronous machine with an encoder, the offset must be adjusted
in order to obtain perfectly true running and a maximum torque.

The correct Offset 1188 is adjusted when the flux-forming voltage 235 reaches the value 0 (approxi-
mately) while the motor is turning and has approx. the same amount for both rotation senses.

Also note the information on fine-tuning at the ending of this chapter.

No. Description Min. Max. Fact. Sett.
1188 |Offset -360.0° 360.0° 0

BONFIGLIOLI servo motors of types BMD, BCR and BTD are set up during the production
with an offset of 0.0°. For these motors an offset adjustment is not necessary

Automatic setup

WARNING

Injury and damage to the machine
In certain circumstances, the motor speed may reach high values.
e Decouple the motor from the load to avoid possible hazards (injury and damage to
the machine).

e Lock or close off the motor shaft and make sure that no loose parts can be moved in
an uncontrolled manner through a sudden acceleration of the motor shaft.
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NOTICE

If a wrong direction is caused by an incorrect wiring, this is typically detected during the
Automatic Offset setup.

e Always ensure before starting the setup, that the wiring is correct.

The offset can be determined and adjusted as follows:

e Set up parameter SETUP Selection 796 to "550 - Para-Ident. Offset, DS0”if the auto
setup should be done for all data sets.

Use for single data sets the corresponding following settings.
After the start via SETUP Selection 796 the Auto-Tuning of the Offset determination is started.
The status of the Auto-Tuning is displayed by SETUP Status 797.
e For the Auto-Tuning a controller release via STO must be done. Switch the STO inputs when
SETUP Status 797 shows “sT0".

If a correct Offset was detected, this value is set up automatically in Offset 1188. Additionally the device
executes a Reset. The Absolute encoder is now tuned to the motor.

If U, V and W are connected correctly, the sense of rotation "clockwise" with a view from
the front is defined on the motor shaft in accordance with DIN EN 60034-8.

Possible errors and corrections:

If during the auto-tuning error "F1420"” shows up, this is an indication of an incorrect direction of rotation
of the absolute encoder in comparison to the motor.

Execute one of the following actions to adjust the direction of rotation of the encoder to the motor:

e Swap two motor phases, for example U and V. Note the direction of rotation of the motor.
e Invert the direction of rotation of the resolver by exchanging Sin+ and Sin-. Ensure that the ana-
log part and digital part of the encoder use the same sense of direction.

Manual setup
The offset can be determined and adjusted as follows:

e During first commissioning “SEtUP” will be displayed in the control unit. Press ESC to stop this op-
eration. The guided commissioning (“SEtUP") is performed after adjusting the offset.

e Open the parameter menu “"PARA” and enter the machine data indicated on the type plate or the
data sheet of the motor.

Before adjusting the offset, take the following safety precautions:

¢ Disable the frequency inverter via STO (controller release).
e If possible, uncouple the motor from the load so that the motor shaft turns freely. If installed, re-
lease the mechanical brake.

If uncoupling is not possible, make sure that the motor is loaded as little as possible.

WARNING

Injury and damage to the machine
In certain circumstances, the motor speed may reach high values.
e Decouple the motor from the load to avoid possible hazards (injury and damage to
the machine).
e Lock or close off the motor shaft and make sure that no loose parts can be moved in

an uncontrolled manner through a sudden acceleration of the motor shaft.
e Adapt the setting.

e Set the maximum permissible output frequency of the frequency inverter to a low frequency value
via parameter Switch-Off Limit 417. Select the frequency value such that uncontrolled accelera-
tion of the motor ("overspeeding") is detected at an early stage. This limitation is necessary in or-
der to avoid personal and material damage.
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e Set parameter Current Limit 728 of the speed controller to a low current value (e.g. 10% of the
rated motor current). In this way it is made sure that there are no excessive currents of the offset
is set incorrectly.

WARNING

Unintended Starting!
_[If the Drive is supplied with voltage, it can suddenly start. This may lead to personal and

material damage.

e Prior to starting the manual adjustments, disconnect the drive from voltage supply.
e Comply with the five safety rules.
e If possible, wear protective clothing.

e Turn motor shaft manually. Check the sense of rotation of the resolver via the actual value of pa-
rameter Frequency Speed Sensor 3 279. In the case of a clock-wise rotation of the motor shaft,
positive values are displayed for the actual frequency value. If the displayed sense of rotation
does not correspond to the actual sense of rotation, swap the connections of the tracks A and B of

the frequency inverter.
The Offset 1188 must be between 0° and 360°, divided by the number of motor pole pairs.
360°
number of motor pole pairs

Max Offset =

If the adjusted value is changed by the maximum offset, this does not affect the flux-forming voltage
235.

e Adjust a low reference speed value (approx. 10% lower than the Switch-off Limit Frequency 417),
and enable the frequency inverter via digital input S1IND (controller release) and S2IND (start
clock-wise operation) in order to accelerate the motor.

e If an overcurrent is detected or a fault message is issued due to an overload, the guided commis-
sioning (setup) will start first. Confirm the machine and encoder data. After completion of the
guided commissioning, adjust the parameter Limit Current 728 to a low value again because this
value was overwritten during the guided commissioning.

Depending on the behavior of the motor after start, carry out the following steps:
Motor does not turn, or the motor shaft only turns to a new position and stops again:
e Check if the parameters No. of Pole Pairs 373 for the motor is set correctly.

If these values are adjusted correctly, take the following measures complying with the safety instruc-
tions.

WARNING
Live system! Electric shock hazard!
When the frequency inverter is disconnected from power supply, the mains, DC-link
voltage and motor terminals may still be live for some time.
.| Wait until the DC link capacitors have discharged before starting work on the unit.
The time to wait is at least 3 minutes in the case of sizes 1 through 7 and at least
10 minutes in the case of size 8.

o Before electrical installation work, de-energize the frequency inverter and take appropriate pre-
cautions to make sure it is not re-energized unintentionally. Make sure that the frequency inverter

is de-energized.
e Exchange two motor phases (e.g. U and V) at the frequency inverter sockets because the senses

of rotation of the motor and the encoder do not correspond to each other.

e Switch on the power supply again.
e As described above, adjust a low speed reference value and start the motor.

If the motor does not start despite the phase exchange:
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e Increase the parameter value for Offset 1188 by 90°, divided by the no. of motor pole pairs.

If the motor still does not turn, exchange the two motor phases (e.g. U and V) again.

The motor turns and accelerates until it reaches the Frequency Switch-Off Limit 417:
e Check the encoder lines and check the encoder connection contacts.
e In the case of fault message "Overfrequency" F1100: increase the parameter value for Offset
1188 by 180°, divided by the no. of motor pole pairs.
o If the motor turns at the adjusted speed and in the right direction, carry out the fine
adjustment of the offset:
e Adjust the parameter value for Offset 1188 in small steps (e.g. 2.5°) until the flux-forming volt-
age 235 is approximately 0.
In case the flux-forming voltage deviates from 0 significantly, adjust the offset in bigger steps.
In the case of a positive flux-forming voltage, increase the offset.
In the case of a negative flux-forming voltage, reduce the offset.
Adjust parameters Frequency Switch-Off Limit 417 and Current Limit 728 to the required val-
ues.
e Repeat the fine adjustment of the offset at 50% of the rated frequency.

This completes the offset adjustment.
e Start the guided commissioning. This is required for optimum current control.

WARNING

Some absolute encoder types offer the possibility to "zeros" or change the position trans-
A mitted from the encoder. Do not use this functionality since otherwise the commutation

angle for Offset 1188 is changed and the correct speed control cannot be guaranteed.

7.5.7 Bits/Turn

If an absolute value encoder is used (EnDat 2.1, Hiperface, SSI), the number of Bits/Turn (referred to
encoder) must be configured in the frequency inverter. In the case of Hiperface and SSI encoders, the
value specified in the data sheet of the encoder used must be entered in parameter Bits/Turn 1271.

In the case of EnDat 2.1, the value is read automatically from the EnDat encoder and used internally.
Parameter Bits/Turn 1271 is not evaluated in the case of EnDat encoders.

No. Description Min. Max. Default
1271 Bits/Turn 0 bits/t 32 bits/t 13 bits/t

1271 is converted to the internal resolution if the encoder is used as a motor encoder.

In the case of application encoders, the reference between motor and application en-
coder is parameterized through the gear factors EC2 Gear Factor Numerator 513 and
EC2 Gear Factor Denominator 514.

ﬂ In the case of linear encoders, this value must be set according to chapter 7.4.5.

7.5.8 Bits Multiturn

If a multiturn absolute value encoder is used (EnDat 2.1, Hiperface, SSI), the number of Bits/Turn
(referred to encoder) for the multiturn resolution must be configured in the frequency inverter. In the
case of Hiperface and SSI encoders, the value specified in the data sheet of the encoder used must be
entered in parameter Bits Multiturn 1272.

In the case of EnDat 2.1, the value is read automatically from the EnDat encoder and used internally.
Parameter Bits Multiturn 1272 is not evaluated in the case of EnDat encoders.

@ The internal resolution of one motor revolution is 16 bit. The resolution of Bits/Turn
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No. Description Min. Max. Default
1272 Bits Multiturn 0 Bit 32 Bit 13 Bit

The position of the motor is resolved at a total of 31 bits + sign bit. The lower 16 bits are
used for the motor position angle the higher 16 bits are used for the number of motor
revolutions and the sign.

If the absolute value encoder is used as a motor encoder, the following shall apply:

If the number of Bits Multiturn 1272 is smaller than 16 bits, the missing bits are filled
internally in the frequency inverter. These additional bits are used for overflow saving of
the revolutions so that 2'¢ revolutions (including one sign bit) can be managed safe
against zero voltage.

If the number of Bits Multiturn 1272 is greater than 16 bits, the accuracy of the encoder
exceeds the accuracy of the inherent resolution of the frequency inverter.

In the case of application encoders, the reference between motor and application encoder
is parameterized through the gear factors EC2 Gear Factor Numerator 513 and EC2
Gear Factor Denominator 514.

In the case of linear encoders, this value must be set according to chapter 7.4.5.

7.5.9 SSI: error/additional bits

If SSI encoders are used, the available error/additional bits of the encoder can be masked for evaluation.
Many encoders use one or more bits for error signaling. In some cases, the bits are also used for
transmitting additional information not required for encoder evaluation in the frequency inverter.

Arrangement SSI-Bits (number of individual bits as an example)

Clock + g LSB

ALULLULLLLE L

H3[ H2| Hi| Ho| me[ M8 | M7| Mé| M5] M4| M3| M2| M1l
High-Bits 1270

Bits Multiturn 1272 Low-Bits 1269

MSB LSB MSB LS

r
tn
9N o

rror 4 High @
ror 1 High
Error 1 Low &

Error 4 Low

Bit*: The bits are shown from left to right corresponding to the time transmission, the most significant bit (MSB)
is transmitted first, the least significant bit (LSB) last. The number of bits is shown as an example in the illustration.
Multiturn bits are only present in the case of Multiturn encoders. The additional bits “Low bits” are used by many
encoder manufacturers with 1 or 3 bits. The additional “High bits” are only used very rarely by encoder
manufacturers.

Depending on the function intended by the encoder manufacturer, an error bit “"High” or “Low” may
trigger an error.

Parameters 1269 SSI: Error-/Extra Bits (Low) and 1270 Error-/Extra Bits (High) can evaluate up to
eight error bits each. SSI error MSBits is used for the definition the most significant bits, and SSI error
LSBits is used for the less significant bits.

To determine the total data width, the two parameters must always be defined. This definition is also
required if no evaluation is to take place. In this case, all bits must be masked as “Don't care” with an
"X in the string.

If no error bits or other bits are present (“empty string”), a dash ™" must be parameterized. The input
always begins with the MSB.

The following values are permissible:

H: When the bit is “High”, error F172A or F172B will be triggered.
L: When the bit is “Low", error F172A or F172B will be triggered.
X: No error will be triggered for the bit, regardless of its status.
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-: Number of bits = 0 (use in this case only).
Lowercase letters can be used alternatively in the entry. This parameter cannot be en-
tered by means of KP500. Other values cannot be entered.

Special case: Number of bits = 0:

SSI additional bits in the High range are not used by many encoder manufacturers. In these cases set
the parameter to value “-" (dash).

No. Description Min. | Max. Default
1269 SSI: Error-/Extra-Bits (Low) Special, see text
1270 SSI: Error-/Extra-Bits (High) e

ditional bits must always be specified correctly.

ﬂ Due to the shifting of the usable data by the error/additional bits, the number of error/ad-

7.5.9.1 Example 1

0 8 16 Total 1 to be evaluated. “High” is an er-
ror situation.

SSI: Error-/Extra-Bits (High) 1270 = "-"
Bits Multiturn. 1272 = 8

Bits/Turn 1271 = 16

SSI: Error-/Extra-Bits (Low) 1269 = “-"

7.5.9.2 Example 2

0 12 16 Total 4, the second one is to be evalu-
ated. “Low” is an error situation.

SSI: Error-/Extra-Bits (High) 1270 = *-"
Bits Multiturn. 1272 = 12

Bits/Turn 1271 = 16

SSI: Error-/Extra-Bits (Low) 1269= "XLXX"

7.5.9.3 Example 3

Total 2, the first one is to be 8 16 Total 4, the second one is to be evalu-
evaluated. “High” is an error ated. “Low” is an error situation.
situation.

SSI: Error-/Extra-Bits (High) 1270 = “HX"
Bits Multiturn. 1272 = 8

Bits/Turn 1271 = 16

SSI: Error-/Extra-Bits (Low) 1269= "XLXX"

7.5.9.4 Example 4

0 8 16 Encoder has 4 toggle bits all of which
are to be ignored.

SSI: Error-/Extra-Bits (High) 1270 ="-"
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Bits Multiturn. 1272 = 8
Bits/Turn 1271 = 16
SSI: Error-/Extra-Bits (Low) 1269= "XXXX"

7.5.10SSI: Sampling interval

SSI frequency encoders often use a sampling rate in the millisecond range. In order for the evaluation
in the device to work correctly, the sampling rate of the SSI absolute value encoder must be set up. If
the sampling rate of the encoder cannot be adjusted, use the next higher, available setting. The pa-
rameter value is adjusted as a multiplier of 125 us.

Not all steps from 0 to 240 are available. The selection list limits the available options to
reasonable settings.

No. Description Min. Max. Default
1268 SSI: Sampling interval 0 240 0

NOTICE

For a good positioning behavior, the sampling rate is to be less than 1 ms.

In the case of higher sampling rates, unwanted high system vibration or even machine
damage may occur, if the speed and position controller are configured improperly.

In the case of high sampling rates (> 2 ms), reduce the dynamics of the system via the
speed controller and the position controller.

Positioning accuracy will be lower in the case of high sampling rates. For precise applica-
tions, use encoders with low sampling rates.

7.5.11Gear factor speed sensor 3

If the speed sensor is coupled to the motor via one or more gears, the transmission ratio between the
motor and the encoder must be configured via EC3 Gear Factor Numerator 1473 and EC3 Gear
Factor Denominator 1474.

No. Description Min. Max. Default

1473 EC3 Gear Factor Numerator 300.00 300.00 1.00

1474 EC3 Gear Factor Denominator | 0.01 300.00 1.00
Revolution s of the Motor shaft EC 3 Gear Factor Numerator1473

Revolution s of the EC3 encoder shaft B EC 3 Gear Factor Denominata 1474

Gear factors EC3 Gear Factor Numerator 1473 and EC3 Gear Factor Denominator
1474 must always be referred to the motor.

In the case of linear encoders, this value must be set according to chapter 7.4.5.

7.5.11.1 Example

On a linear axis, the motor is flange-connected via a gear (transmission ratio 8:1) and the application
connector is flange-connected via a second gear (transmission ratio 3:1).
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Sledge Application encoder:

1024 Incr./Revolution
3 N
“Feed” \
Gear 3:1

Gear 8:1 \ /

EC3 Gear Factor Numerator 1473
EC3 Gear Factor Denominator 1474

1 motor revolution = 1/8 turn on output side
= 1/8x3 encoder turn

EC 3Gear Factor Numerator1473 Revolution s of the Motor shaft 8

EC 3 Gear Factor Denominata 1474 - Revolution s of the EC3 encoder shaft 3

7.5.12Warning Dig. Encoder

Via parameter Warning Dig. Encoder 1274, the current warning status of EnDat 2.1 encoders is dis-
played. This information can be used for analyzing and eliminating application problems. Parameter
Warning Dig. Encoder 1274 shows the current warning with an abbreviation. For evaluation via field
bus, parameter Warning Dig. Encoder 1273 with the warning value in hexadecimal representation can
be used. By addition of the values, several warnings can be displayed simultaneously.

Abbreviation in Bit code Meaning
Warning Dig. Encoder 1274 Warning Dig. Encoder 1273
Bit Value
Fcoll 0 0x0001 Frequency collision
Temp 1 0x0002 [Temperature exceeded
Illum 2 0x0004 Control reserve lighting
Batt 3 0x0008 Battery status
Ref 4 0x0010 Reference point

Warnings which are present at the same time are represented by the bit combination or mathematical
addition.

Present warnings can be displayed via the application warning mask in Bit 9.

7.6 Instructions on speed-controlled configurations ("Not x40")

In the case of speed-controlled configurations, an encoder is typically installed. Normally, this encoder
is connected to the motor.

An internal format (referred to as 16/16) is used for speed control. The 16 less significant bits represent
the position angle on a motor revolution, the 16 more significant bits represent the number of motor
revolutions.

If absolute value encoders are used, the absolute value encoder notation is converted to the internal
notation. This is why, for proper function, the parameters of the absolute value encoder must be entered
in accordance with the data sheet. In the case of other parameterizations, unwanted malfunction of the
drive might occur.

7.7 Instructions on positioning (configuration x40)

If positioning (configuration x40) and an absolute value encoder are used, a distinction is made for
parameterization between “motor encoders” and “application encoders”.

The motor encoder is always needed for speed control and can also be used for position control in the
case of no-slip systems.
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An application encoder for position control is used in systems where slip may occur for slip compensa-
tion. This encoder is also often referred to as an “External encoder” or “Synchronous encoder”.

With the module, the following configurations are possible:

no-slip system, synchronous ser- | 540 &
high speed precision: vomotor & asyn- | 240
absolute value encoder at motor chronous motor

for speed control and position control

no-slip system, synchronous ser- | 640
low speed precision: vomotor

absolute value encoder as application encoder for position

control of motor model with speed control

slipping system, synchronous ser- | 540 &
high speed precision: vomotor & asyn- | 240
absolute value encoder as application encoder chronous motor

for position control

HTL encoder (ASM) or Resolver (PMSM) as motor encoder for

speed control

slipping system, synchronous ser- | 640 &
low speed precision: vomotor & asyn- | 440
absolute value encoder as application encoder chronous motor

for position control

motor model for speed control

Turns of driving shaft
Gear Box: Driving Shaft revolutions 1116

Gear

Application encoder:

Feed

Gear Box: Motor Shaft revolutions 1117

Turns of Motor shaft

EC Gear Factor Numerator

Sledge
/ / 1024 Incr./\Revqutio
I ! |
[{ ] N l i
. . I

|

Gear

An internal format (referred to as 16/16) is used for speed control and calculation of the positioning
trajectory. The 16 less significant bits represent the position angle on a motor revolution, the 16 more
significant bits represent the number of motor revolutions.

The positioning offers the user so-called “user units” (abbreviation [u]), which enable adjustment to
any application via the reference system. In this way, the resolution of the smallest unit for positioning

can be parameterized (e.g. 1 mm, 4 mm, 0.01 °, etc.).

For more information on the reference system, refer to the application manual “Positioning”.

No. Description Min. Max. Default
1115 |Feed constant 1 u/U 231-1 u/U 65536 u/U
1116 | Gear Box: Driving Shaft Revolutions 1 65535 1
1117 | Gear Box: Motor Shaft Revolutions 1 65535 1

For application encoders, a gear transmission between the application encoder and motor must be

parameterized via a gear factor.

The conversions between the different reference systems are done automatically, the user sets the

target values in user units referred to the distance.
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7.7.1 Example

For parameterization of a linear slide, the following properties are known:
Motor gear ratio: 8:5

Application encoder gear ratio: 7:3

Feed rate of linear axis: 635.5 mm/revolution of the output shaft

Turns of driving shaft
Gear Box: Driving Shaft revolutions 1116 = 5

Sledge Application encoder,
/ 1024 Incr./Revolutio
Gear [ ! | \
iy ] K .
- . N I
——
Feed 653.5 mm/revolution of driving shaft
— Required resolution: 0.1 mm
“eed Constant 1115 = 6535 Gear

Gear Box: Motor Shaft revolutions 1117 = 8
Turns of Motor shaft

EC3 Gear Factor Numerator

This results in the following parameterization:
Feed constant 1115 = 6535 rev

Gear shaft turns 1116 =5

Gear motor turns 1117 = 8

EC3 Gear Factor Numerator 1473 = 24
EC3 Gear Factor Denominator 1474 = 35

In order to move by 1 mm, a positioning order of 10 u must be executed.

In the case of linear systems, the feed constant is typically specified in the data sheet.
If this value is unknown, it must be determined empirically. For empirical determination

of the feed constant, refer to application manual “Positioning”.

7.7.2 Homing

When it comes to positioning, homing may be required or recommended, depending on the application.
If no absolute value encoder is used, homing to a known point (e.g. reference cam or limit switch) will
typically be performed first upon restoration of mains supply.

When an absolute value encoder is used, homing during operation is unwanted in many situations. If
homing is not to be performed during operation, you can set Operation mode 1228 = “10 - No
homing”.

By using different frequency inverter data sets, you can configure a setup mode, including homing, and
a normal operation mode.

7.8 Actual speed source

The rotary encoder is selected via Actual Speed Source 766. In the default setting, speed sensor 1 is
used as the source of actual speed.

The actual speed source is speed sensor 1 of the basic de-
1- Speed sensor 1 vice
5. Speed sensor 2 The actual speed source is speed sensor 2 (Resolver or
P TTL at X410) of the Automation Interface EM-AUT-31.
3. Motor model The actual speed source is _the motor model of the fre-
quency inverter.
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The actual speed source is speed sensor 3 (X412) of the

10 - Speed sensor 3 Automation Interface EM-AUT-31.

ﬂ Setting "3-Motor model” is visible and available in configurations 4xx and 6xx only.

7.9 Actual position source

In positioning applications (configurations x40), the actual position source must be set. This is done via
Actual Position Source 1141. In the basic setting, the actual value source of the speed control is used
as the actual position source.

like 766 Actual speed |The actual speed source is the actual position source at the same time (Default).
source
Encoder 1 The actual position source is speed sensor 1 of the basic device.
Encoder 2 The_actual position source is speed sensor 2 (Resolver or TTL at X410) of the Auto-
mation Interface EM-AUT-31.
The actual position source is speed sensor 3 (X412) of the Automation Interface
Encoder 3 EM-AUT-31.
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8 VARANQ® Communications

VARAN® is used in a wide range of occasions, preferably as a communication system for positioning
applications. VARAN® supports the CANopen®-based standard DS402 “drives and motion control”
(drives and positioning controls). This standard describes and defines the required objects and functions
for positioning controllers.

Access to the VARAN® devices is only possible with the Hardware Class “"ANG_Drive”.
This class is used in the LASAL Engineering Tool (LASAL CLASS — Control programming)
of the Sigmatek company.

If this Hardware Class is not present in the currently installed LASAL version then please
contact:

SIGMATEK GmbH und Co KG
Sigmatekstr. 1

5112 Lamprechtshausen
Austria

Tel: +43 (6274) 4321 -0
E-Mail: office@sigmatek.at
Web: www.sigmatek.at

8.1 NMT Functions

The NMT (= Network Management) functions describe the NMT Statemachine and NMT error saving

functions.

The NMT status is displayed via the actual value parameter NMTNode-State 1443.
8.1.1 NMT Statemachine

A
l(l)
ol B >
< 0x00 ¢
(2
0x81 v 0x82
(14) l c ) ay
Ox7F
7
( )0x80
(4)
0x81 0x80 (5 0x82
(13) 0x02 D ]_(lg)_
0x01 (6) 0x04
3) 0x01
- v (8)0x02
X 0x82
(12) E
(9
0x05}

(1) | At power on NMT state Initialisation is entered autono-
mously

(2) | NMT state Initialisation finished. NMT state Pre-Opera-
tional entered automatically, device sends Boot-Up mes-
sage
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(3) | Start Remote Node
(4), (7) | Enter Pre-Operational
(5), (8) | Stop Remote Node
(6) | Start Remote Node
(9), (10), | Reset Node. Communication objects 0x1nnn and applica-
(11) | tion objects 0x6nnn are reset.
(12), (13), | Reset Communication. Communication objects 0x1nnn
(14) | are reset.

A Power on or hardware reset
B Initialisation

C Pre-Operational

D Stopped

E Operational

8.2 0S Synchronization via VARAN

The operating system (OS) of the frequency inverter is synchronized with the VARAN® Manager. Syn-
chronization of the operating system will improve the operating characteristics of the machine. Synchro-
nization is used to eliminate CPU phase shifting between master and slave devices to make sure that
calculations are carried out at the same time.

Note, that only small deviations of the CPU clock frequencies between devices (i.e. different
CPU Quartz cock frequencies) of £ 1 %o can be compensated. The synchronization time
must be a natural number (multiple of 1 ms).

Operation mode Function
0- Auto The synchronization source is selected automatically by the fre-
guency inverter. Factory setting.
1- CANopen® [The OS is synchronized via CANopen®.

2 - Systembus |[The OS is synchronized via Systembus.

3 - Ind. Ethernet|The OS is synchronized via Ethernet Module
Module
4 - Synchronised |The OS is synchronized via synchronized Ethernet Module
Ind. Ethernet|e.g. VARAN
Module
99 - Off The OS is not synchronized with other devices.

Auto mode: Selection is done based on the decision table:

Yes Yes = Synchronisation via VARAN

Yes No

No Yes = Synchronization via Systembus
No No = No Synchronization activated.

1453 OS SyncSource Act shows the active Synchronization source
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The parameter 1451 OS Synctime can be used to shift the point of the synchronization
within the range of 1 ms. When you experience noises from a motor, shifting the CANopen
O0S Synctime can improve the behavior.

No. Description Min. Max. Factory setting

1451 |0S Synctime 700 us 900 us 800 us

For the VPlus Scope Function the following sources are available for diagnosis:

1 = Synchronization OS to Systembus OK,

731 - B: Sync. OS <-> Sysbus Ok 0 = Synchronization OS to Systembus not
OK
Shows the Synchronization cycle. Should
852 - SysBus SYNC time [us] show the SYNC time or TxPDO time set for

the sending master.

Shows the Synchronization time inside

. SysBus SYNC position 1ms Task 1 ms. Should remain constant with small

853

[us] fluctuations.
1 = Synchronization OS to CANopen OK,
854 - B: Sync. OS <-> CANopen 0 = Synchronization OS to CANopen not
OK
848 - CANopen SYNC time [us] Shows the Synchronization cycle.
Y Shows the Synchronization time inside
849 - &?;I;lopen SYNC position 1ms Task 1 ms. Should remain constant with small
fluctuations
860 - B: Sync. OS <-> Ind. Eth. Ok Modul synchronous to VARAN system

PLL-Interrupt time position in 1 ms

861 - IE SYNC position 1ms Task [us] actual distance to OS 1 ms

8.3 Resetting errors
Depending on the settings and operating state of the device, errors can be reset in various ways:
e When using control via parameter Local/Remote 412 = Statemachine:
—  Set bit 7 in 0x6040 Control word = 0x0080.
e By pressing the stop button of the control panel.

— Resetting by pressing the STOP button is only possible if Parameter Local/Remote 412 per-
mits control via the control panel.

e Via parameter Error Acknowledgement 103 to which is assigned a logic signal or a digital input

— Areset via a digital signal can only be carried out if parameter Local/Remote 412 permits this
or if an input with the addition (hardware) is selected in the case of physical inputs.

Some errors will occur again after an error reset. In such cases, it may be necessary to
take certain measures (e.g. moving from a limit switch in the non-disabled direction).

80 EM-AUT-31 05/23



@ Bonfiglioli

Vectron

9 CANopen
The Automation Interface EM-AUT allows using CANopen® as Field bus.
This chapter describes the CANopen® interface.

WARNING

Communication interrupted
With the Selection "CANopen” the functionality "VARAN"” is completely deactivated, and

running VARAN® communication is interrupted.

- Simultaneous operation of VARAN® and CANopen® is not possible.
—  Simultaneous operation of VARAN® and Systembus is possible.
- Simultaneous operation of Systembus and CANopen® is not possible.

o Exercise caution when changing the communication protocol.

ﬂ This chapter contains the description of the CANopen structure.
The objects which can be used for CANopen® are described in chapter 9.7 “CANopen

Overview”,

9.1 Bus termination

The bus termination necessary on the phase in the physically first and last subscriber can be activated
via the DIP switch S2 on the EM-AUT expansion module.

e Set S2 to ON (Left position) for passive termination.

loooooooloocooooo

Figure 9-1: Bus termination

By default, the bus termination is set to OFF (switch in right position).

Data line CAN high (X410B.6)

120 Q
Data line
CAN low (X410B.5)

passive
9.2 Cables
For the bus line, use twisted cable with harness shield (no foil shield).
NOTICE

Control and communication cables must be kept physically separate from the power ca-
bles. The braided shield of the communication cable is to be connected to ground (PE)
on both sides on a large area and with good conductivity.
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9.3 Control terminal X410B

The systembus is connected via three sockets of the plug X410B on the EM-AUT expansion module.

X410A X410B

OO0O0OO0OOOOI0OO00O0

Figure 9-2: Bus termination

NOTICE

For the connection of two or more devices CAN Low, CAN High and GNDcan must be
connected.

Without GNDcan connection, telegram faults or telegram interruptions can occur.

Terminal Input/output Description
X410B.5 CAN-Low CAN-Low
X410B.6 CAN-High CAN-High
X410B.7 GNDcan CAN-GND

9.4 Baud rate setting/line lengths

The transmission speed of the CANopen® interface can be set via the parameter CAN Baud rate 385.

No. Description Min. Max. Default

385 CAN Baud rate 1 8 6

The transmission rate is a function of a variety of application-specific parameters. The line length of the
communication network limits the transmission speed due to the signal propagation time of the CANo-
pen® protocols.

Operation mode Function max. Line length
1- 10 kBaud Transmission rate 10 kBaud 5000 meters
2- 20 kBaud Transmission rate 20 kBaud 2500 meters
3- 50 kBaud Transmission rate 50 kBaud 1000 meters
4 - 100 kBaud Transmission rate 100 kBaud 500 meters
5- 125 kBaud Transmission rate 125 kBaud 500 meters
6 - 250 kBaud Transmission rate 250 kBaud 250 meters
7 - 500 kBaud Transmission rate 500 kBaud 100 meters
8- 1000 kBaud Transmission rate 1000 kBaud 25 meters
ﬂ Changing the baud rate causes a restart of the CANopen® system (NOT a reset of the
inverter).
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9.5 Setting the node number

The CANopen® protocol supports a maximum of 127 nodes in a communication network. Each frequency
inverter is assigned a node ID, which may only exist once in the system, for its unambiguous identifi-
cation. The node number is set with parameter CAN Node Number 387.

No. Description Min. Max. Default
387 CAN Node Number -1 127 -1

] The Default CAN Node Number 387 = -1 means that the CANopen® interface has been
deactivated.

The value Can Node number 387 = 0 is not allowed and cannot be set.

ﬂ Changing the node number causes a restart of the CANopen® system (NOT a reset of the
inverter).

9.6 Operating behavior in the case of CANopen bus connection fail-
ure

NOTICE

The parameter settings Bus Error Behaviour 388 = 2 .. 5 are evaluated depending of
parameter Local/Remote 412. This is described in detail in chapter 9.8.5.1 “*0x6007/0
Abort Connection option code”.

Parameter Bus Error Behaviour 388 corresponds to the device profile object 0x6007 abort
connection option code.

NOTICE

The disconnection of a connector or another contact loss can only be detected safely via
set up timeout monitoring.

The operating behavior in the case of failure of the CANopen® systems can be parameterized. The
required behavior can be set via in parameter Bus Error Behaviour 388 or via Object 0x6007 abort
connection option code.

For the description of the inverter's functional behavior, see chapter 9.8.5.1 "0x6007/0 Abort Connection
option code”.

0 - No Reaction Operating point is maintained

1- Error “Fault” status will be activated immediately. Default.

2 - Stop Control command “Disable voltage” and switch to “switch on disabled” status.
3 - Quick-Stop Control command “Quick stop” and switch to “switch on disabled d” status.

Control command “Disable operation” and switch to “Error” status once the drive has
been shut down.

Control command “Quick stop” and switch to “Error” status once the drive has been
shut down.

4 - Ramp-Stop + Error

5 - Quick-Stop + Error

There are numerous options of parameterizing the fault and warning behavior of the frequency inverter.
For details about possible faults, refer to Chapter 18.4 “Error messages”.

9.7 CANopen Overview

CANopen® is used in a wide range of applications and is an especially favored communication system
for motion control applications. The CANopen® based standard DS402 “drives and motion control” de-
scribes and defines the necessary objects and functions for motion control systems.

The CANopen® standard DS301 describes the basic communication functions in principle. This chapter
will give a short overview of the different functions based on DS301. Detailed information on the CAN
physical layer and CANopen® DS301 functions can be found in the respective literature (e. g. “Controller
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Area Network” by Prof. Dr.-Ing. K. Etschberger) and standards published by CAN-in-Automation CiA®
(www.can-cia.org).

Every CANopen® device contains an object dictionary with all supported objects. The objects can be
divided into the two main groups — communication objects and application objects. The objects are
addressed by their index Oxnnnn (16 bit) and sub-index Oxnn (8 bit).

The different functions defined by CANopen® (NMT, SDO, SYNC, PDO, Emergency) use fixed identifier
ranges. These identifier ranges are defined by the “Predefined Connection Set”. By default every func-
tion uses an identifier calculated as the base number plus node-ID (node-ID set by parameter CAN node
number 387.

9.7.1 Communication Objects

The communication objects are located in the index range 0x1nnn. They describe the communication
behaviour of a CANopen® device. Some of the communication objects comprise device information (e.
g. manufacturer’s vendor-id or inverter serial humber). With the help of communication objects the
application objects for device control are mapped to the PDO messages.

9.7.2 Application Objects

Application objects are divided in two groups. Index range 0x2000 to Ox5FFF is reserved for manufac-
turer-specific objects, and index range 0x6nnn is reserved for specific device profile objects. The specific
device profile objects 0x6nnn are defined by CANopen® DS402 “drive and motion control”. They are
used for controlling device functions (Start/Stop, speed, positioning functions).

9.7.3 SDO Function

The SDO (Service Data Objects) messages are used for reading and writing the objects located in the
object dictionary. Objects with up to four bytes of data are transferred with an expedited SDO transfer
that uses one request and one response message. Access to objects with more than four data bytes is
done by a segmented domain transfer.

In chapter 9.8.3 “Manufacturer objects (0x2nnn)” the necessary messages for reading/writing objects
with expedited transfer are described in detail. Access to communication, manufacturer and device
profile specific objects with up to four bytes of data is accomplished in the same way. The only difference
is in the index and sub-index number.

The inverter supports one server SDO. This server SDO is accessed by the client SDO on the PLC side.
An SDO message always has a COB-ID followed by 8 data bytes.

SDO-message:

COB-ID 0 1 [2 3 4 5 6 7
COB-ID command specifier index sub- index data data data data
(cs)
nn LSB [MSB

Default Identifiers (COB-ID):
TxSDO 0x600 (=1536) + Node-ID
RxSDO 0x580 (=1408) + Node-ID

Depending on the transfer direction and the amount of data bytes, different command specifiers are
used.

The error codes of failed SDO accesses are listed in chapter 6.4.3.

9.7.3.1 Read Access

Client - Server, Upload Request
COB-ID 0 1 | 2 3 4 5 6 7

0x600 + Node-ID cs index sub- index data data data data
0x40 | LSB | MSB 00 00 00 00
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Server = Client, Upload Response

COB-ID 0 1 | 2 3 4 5 6 7
0x580 + Node-ID cs index sub- index data data data data
Ox4x | LSB | MSB data01 data02 data03 data04

The amount of valid data bytes is coded in the response of the command specifier.

Amount of data bytes 1 | 2 | 3 | 4
Command specifier (cs) 0x4F | 0x4B | 0x47 [ 0x43

9.7.3.2 Write Access
Client > Server, Download Request

COB-ID 0 1 | 2 3 4 5 6 7
0x600 + Node-ID cs index sub- index data data data data
0x2x | LSB | MSB data01 data02 data03 data04

Server = Client, Download Response

COB-ID 0 1 | 2 3 4 5 6 7
0x580 + Node-ID cs index sub- index data data data data
0x60 | LSB | MSB 00 00 00 00

The amount of valid data bytes must be coded in the request of the command specifier.

Amount of data bytes 1 2 3 4
Command specifier 0x2F 0x2B 0x27 0x23

NOTICE

Using Write accesses for parameters (objects 0x2nnn = index), the sub-index is used to
define the Write access into EEPROM or RAM. Please refer to chapter 9.8.3.1 “Handling
of data sets/cyclic writing”.

9.7.3.3 Error codes

If an error occurs in reading or writing, the server SDO of the frequency inverter replies with the SDO
abort message. This message contains the index/subindex and appropriate error code.

Server = Client, Abort SDO Transfer

COB-ID 0 1 | 2 3 4 | 5 6 | 7
0x580 + Node-ID Ccs index sub- index abort code low abort code high
0x80 | LSB | MSB LSB MSB | LSB MSB | 00

The fault codes are listed in chapter 6.4.3 “SDO Error code table”.

9.7.3.4 Segmented Transfer

For data lengths > 4 Bytes the so called Segmented Transfer is used — the expedited Transfer only
supports lengths up to 4 Bytes.

In the first “Initiate” Telegram the overall amount of used data of the following sequence telegrams is
defined.

In the following telegrams 7 data byes per telegram are send until the amount of data bytes to be
transmitted was reached. The sequences of the Segmented Transfer are separated by a toggle bit in
the command specifier for the request and the reply telegram. A “Continue” Bit marks the last telegram.
Reading , Segmented Transfer"

When Reading a regular Read access via command specifier 0x40 is executed. The response contains
the command specifier 0x41 that marks the requirement of Segmented Transfer for this object. The
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following requests alternate with command specifiers 0x60 and 0x70 until all data bytes were transmit-
ted. In the last segment the command specifier (bits 1...3) contains the amount of not used data bytes

in that last segment.

The resulting request and response telegrams are shown in the following sequence.
The Command Specifier have the following setup:

Initiate Upload Command Specifier:

Request: Bit 7 |6 [5 4 3 2 1 0
ccs 0 0 0 0 0
Response: |Bit 7 |6 [5 4 3 |2 1 0
SCS 0 n e S
Segment Upload Command Specifier:
Request: Bit 7 |6 [5 4 3 2 1 0
ccs t 0 0 0 0
Response: |Bit 7 |6 [5 4 3 |2 [1 0
SCS t n C
ccs Client command Specifier |2 = Initiate upload request
3 = Upload segment request
SCS Server command Specifier |2 = Initiate upload response
0 = Upload segment response
n Only valid if e =1 AND s = | If valid: Amount of data bytes, that contain no
1, in all other cases n = 0. |useful data
e Transfer type 0 = Normal (Segmented) Transfer

1 = Expedited Transfer (see chapter 9.7.3.1)

Size indicator

0 = Data frame size is displayed
1 = Data frame size is not displayed

Toggle bit, toggled with
each Segment change

0 = First and odd segments
1 = Second and even segments

Continue bit, marks follow-
ing segments

0 = Further segments follow.
1 = This was the last segment.

The following sequence of telegrams results:

Initiate SDO Upload

COB-ID 0 1 | 2 3 4 [ 5]6] 7
Request Client > 0x600 + Node-ID cs Index Subidx Data
Server 0x40 | LSB | MSB 00 [oo]o0[ 00
Response Server > 0x580 + Node-ID cs Index Subidx Data
Client 0x41 | LSB | MsB LsB | .. | .. [ MsB
Segment Upload, first and odd segments
COB-ID 0 1 |2]3]4]5]6] 7
Request Client > 0x600 + Node-ID cs Data
Server ox60 | 00 [oo[oo[oo[oo0[o00]| 00
Response Server > 0x580 + Node-ID cs Data
Client ox00 [1sB] .. ]..[..]..]..]msB
Segment Upload, second and even segments
COB-ID 0 1 [2]3]4a]ls5]6] 7
Request Client > 0x600 + Node-ID cs Data
Server 0x70 | o0 [oo[oo]oof[oo]oo]| o0
Response Server > 0x580 + Node-ID cs Data
Client oxt0 [ tsB | .. [ .. ]..[..]. [ wmsB
Segment Upload, last segment
| COB-ID | 0 | 1 [2]3]4]5s5]6] 7 |
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Request

Response

Client > 0x600 + Node-ID cs Data
Server 0x60 or
0x70 00 [ 00|00 |00 ]|O00]/O0O0 00
Server > 0x580 + Node-ID cs Data
Client 0xnn tsB | .. |..|..]..]. [ MsB

9.7.3.5 Writing Segmented Transfer

The first telegram to write is executed via Command Specifier 0x21. The amount of entered data bytes
in the data area defines the amount of data bytes to be transmitted in the following segment transfers.
The following segments are controlled via Command Specifier 0x00 and 0x10 in toggling order until all
data were transmitted. The last segment contains in the Command specifier (Bit 1...3) the amount of

not used data bytes in the last telegram.

The resulting request and response telegrams are shown in the following sequence.

The Command Specifier have the following setup:
Initiate Download Command Specifier:

Request: Bit 7 |6 |5 4 3 |2 1 0
ccs 0 n e s
Response: |Bit 7 |6 |5 4 E |2 [1 [0
scs 0
Download SDO Segment Command Specifier:
Request: Bit 7 |6 |5 4 3 |2 [1 0
ccs t n C
Response: |Bit 7 |6 |5 4 3 2 1 0
scs t 0 0 0 0
ccs Client command Specifier 1 = Initiate download request
0 = Download sequence request
SCS Server command Specifier 3 = Initiate download request
1 = Download sequence response
n Only valid if e =1 AND s = 1, in all other |If valid: Amount of data bytes, that contain no
cases n = 0. useful data
e Transfer type 0 = Normal Transfer
1 = Expedited Transfer (see
chapter 9.7.3.2)
s Size indicator 0 = Data frame size is displayed
1 = Data frame size is not displayed
t Toggle bit, toggled with each Segment |0 = First and odd segments
change 1 = Second and even segments
C Continue bit, marks following segments |0 = Further segments follow.
1 = This was the last segment.
Initiate SDO Upload
COB-ID 0 1 | 2 3 4 |5]6] 7
Request Client > Server | 0x600 + Node-ID cs Index Subidx Data
0x21 | LSB | MSB LsB|..[]..] msB
Response Server > Client | 0x580 + Node-ID cs Index Subidx Data
0x41 | LSB | MSB 00 |oo|o0]| 00
Segment Upload, first and odd segments
COB-ID o | 1+ | 2 | 3 4 | 5 [ 6 | 7
Request Client > Server | 0x600 + Node-ID cs Data
0x00 | 00 [ 00 [ oo | oo | oo | 00 | 00
Response Server > Client | 0x580 + Node-ID cs Data
0x20 | 00 [ 00 [ oo | oo | oo | 00 | 00

05/23

EM-AUT-31

87




@) Bonfiglioli

Segment Upload, second and even segments

COB-ID o | 1| 2 | 3 4 | 5 | 6 | 7

Request Client > Server | 0x600 + Node-ID cs Data
0x10 | 00 | oo | oo | oo | o0 | oo | 00

Response Server > Client | 0x580 + Node-ID cs Data
0x30 | 00 | o0 | oo | oo | oo | oo | 00

Segment Upload, last segment

COB-ID 0 1| 2]3]4a4a]s5]6]7

Request Client > Server | 0x600 + Node-ID cs Data
0xnn 00| o0 o0o[o00]o00]o00]O00

Response Server - Client | 0x580 + Node-ID cs Data
0x100r0x20 |[1SB| .. | .. | .. [ .. | .. [MSB

9.7.4 PDO Function

PDO (Process Data Objects) messages contain up to 8 bytes of process data. Using communication
objects (communication/mapping parameters) the process data objects are mapped to Rx/Tx-PDOs.
The frequency inverters support three RxPDOs (PLC = frequency inverter) and three TxPDOs (fre-
quency inverter = PLC).

Process data objects are linked directly to the functions of the frequency inverter.
PDO-message:

Byte 0 1 2 3 4 5 6 7

data data data data data data data data

The number of bytes is 1 ... 8 and depends on the mapped objects. The bytes are arranged in the Intel
format.

Byte 0 | 1 2 | 3 | a4 | 5
16 bit object 32 bit object
LSB | MSB se | .. | .. | MSB
Default Identifiers:

Decimal Hexadecimal

TxPDO1 384 + Node-ID 0x180 + Node-ID

RxPDO1 512 + Node-ID 0x200 + Node-ID

TxPDO2 640 + Node-ID 0x280 + Node-ID

RxPDO2 798 + Node-ID 0x300 + Node-ID

TxPDO3 896 + Node-ID 0x380 + Node-ID

RxPDO3 1024 + Node-ID 0x400 + Node-ID

9.7.5 Emergency Function

If there is a communication error or an error in the frequency inverter, the frequency inverter will send
an error message. The error message contains the relevant error information. Once the error is acknowl-
edged (error reset), an error message is sent, with the data bytes reset to zero.

COB-ID Byte 0 | Byte1l | Byte 2 | Byte 3 | Byte4 | Byte 5 | Byte 6 | Byte 7

0x80 (=128)+ Node-ID EEC EEC ER MEC MEC

EEC: Emergency Error Code according to DS301
ER: Emergency Register Code according to DS301
MEC: Manufacturer Error Code

The Manufacturer Error Code corresponds to the inverter Fault codes that are described in the Operating
Instructions and in this documentation in chapter 9.8.6.5.1 "0x1014/0 COB-ID Emergency Message”.
Additional information is described in chapter 9.8.6.5.1 “0x1014/0 COB-ID Emergency Message”.

9.7.6 SYNC (synchronous transmission)

The SYNC message has two meanings.

The SYNC message is necessary for Rx/TxPDO with transmission type synchronous. The SYNC message
synchronizes the different devices to communicate with data from the same (defined) time. As soon as

the SYNC telegram is received, the data of all devices are “frozen” and then exchanged during the
following data telegrams.
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The RxPDO telegrams are collected until a SYNC telegram is received. With the reception of the SYNC
telegram the data are transferred internally to the application parameters.
TxPDOs defined as synchronous send the actual application data on SYNC reception.

Additionally the SYNC mechanism can be used to synchronize the operating systems (OS) of different
drives. This is useful when the electronic gear is used to enhance the performance of the application.
The synchronization of the operating systems is described in chapter 6.3 “*OS Synchronization”.

The SYNC message is a message with no data or with one byte data which is ignored. The default
Identifier = 0x80 (=128).

COB-ID Byte 0

0x80 (=128) SYNC

9.7.7 NMT Functions

The NMT (= Network Management) functions describe the NMT Statemachine and NMT error saving
functions.

The NMT state machine is controlled by NMT commands. The error control functions guarding and
heartbeat are set up by associated communication objects and controlled by special protocols.

The NMT-State is displayed via the actual value parameter Node-State 1290.

NMT state machine
power on or hardware reset

l (1)

—» | Initialisation [«
4% 0x00)™
(2)
0x81 0x82
(14) ] ) (11)
Pre-Operational
0x7P 7
( )0x80
(4)
0x81 0x80 (5 0x82
(13) 0x Stopped ]-(——)—10
0x01 (6) 0x04
3) 0x01
Ox81 4 0x02
12) 0x82
( Operational (9)
0x05)

A change of NMT-State may also be triggered by a communication (Bus-off, Guarding,
etc.). The behaviour of the NMT state machine in such a case is described in Chapter

9.8.6.5.4 "0x1029/n Error Behavior”.

(D At power on NMT state Initialisation is entered autonomously

(2) NMT state Initialisation finished - NMT state Pre-Operational entered automatically, device
sends Boot-Up message

3 Start Remote Node

@D, @) Enter Pre-Operational

(5),(8) Stop Remote Node

(6) Start Remote Node

(9), (10), Reset Node. Communication objects Ox1nnn and application objects Oxénnn are reset.

(11)

(12), (13), Reset Communication. Communication objects Ox1nnn are reset.

(14)

In state transition (2) Initialisation =» Pre-Operational the device sends the Boot-Up message.
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9.7.7.1 Boot-Up message
Identifier Byte 0

0x700 (=1792) + Node-ID 0

The Boot-Up message is sent automatically when the device is powered on or reset (i.e. fault reset).
This helps the PLC recognizing to switch on a device (i.e. after a power failure and recovery) reliable
during operation without Nodeguarding.

If the inverter is switched on after the PLC, the PLC can use this boot-up message to begin the initiali-
zation. The boot-up message signals the PLC, that the inverter is ready for the PLC to communicate.
Using a NMT telegram “"Reset Node” or "Reset Communication” forces a Reset of the node communica-
tion and results in a Boot-Up message.

Please refer also to chapter 9.7.8 “Guarding”.
9.7.7.2 NMT commands

Byte 0 Byte 1
Identifier Command Specifier Node-ID
0 cs id
id=0 command addressed to all devices
id = 1..0x7F (=127) command addressed to device with Node-ID = id
cs: 1 Start Remote Node
2 Stop Remote Node
0x80 (=128) Enter Pre-Operational
0x81 (=129) Reset Node
0x82 (=130) Reset Communication
NMT states and active communication objects:
Pre-Operational Operational Stopped
PDO X
SDO X X
SYNC X X
Emergency X X
Node control + NMT error control * X X X

* NMT commands + Guarding/Heartbeat function

9.7.8 Guarding
Guarding response:
The inverter responds to every guarding request of the PLC. This is used by some PLCs when powering
on to search for available devices. This response is done always independent of the settings of objects
0x100C/0 Guard Time and 0x100D/0 Lifetime Factor.
Guarding activation:
The Guarding is set whenever objects 0x100C/0 Guard Time and 0x100D/0 Lifetime Factor are both
unequal to zero. The resulting guarding time is Guard Time x Lifetime Factor. Guarding is activated
after setting the objects and on reception of the first guarding request.
Guarding fault behaviour:
If the inverter does not receive a guarding request within the specified guarding time a guarding event
is triggered. The inverter's reaction to this guarding event is defined by objects 0x6007 abort connection
option code and 0x1029 error behaviour.
Guarding sequence:
The PLC sends via a RTR (Remote Transmission Request) a guarding request with Identifier 0x700 (=
1792) + Node-ID (no data bytes). This remote frame is answered by the inverter with the same Iden-
tifier and one data byte. The data byte contains a toggle bit and the NMT state of the inverter.
PLC:

Identifier

0x700 (=1792)+ Node-ID RTR
Inverter:

| Byte 0
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Identifier NMT state + toggle bit
0x700 + Node-ID 7 6 |5 |4 13 |2 1 [0
t NMT state
t Toggle bit toggled on each transmission (first transmission t = 0)
NMT 0 Boot-Up
state:
4 Stopped
5 Operational
0x7F (=127) Pre-Operational

9.7.9 Heartbeat

The heartbeat uses the producer/consumer method. The inverter as heartbeat consumer can monitor
up to three heartbeat producers. The inverter can also send the heartbeat message (as heartbeat pro-
ducer). The heartbeat contains the NMT state of the producer.

The heartbeat consumer function is set by object 0x1016/n Consumer Heartbeat Time. After setting the
object the Monitoring of the heartbeat message(s) starts with reception of the first heartbeat message.
If the inverter does not receive a producer heartbeat message within the specified consumer heartbeat
time, a heartbeat event is triggered. The reaction to this heartbeat event is defined by objects 0x6007
abort connection option code and 0x1029 error behaviour.

The heartbeat producer function is set by object 0x1017 Producer Heartbeat Time. If object 0x1017
Producer Heartbeat Time is set unequal to zero the inverter sends a heartbeat message periodically.
Heartbeat message:

Byte 0
Identifier NMT state
0x700 (=1792) + Node-ID 7 6 [5 4 [3 2 [t Jo
r NMT state
r: reserved (always 0)
NMT state: 0 Boot-Up
4 Stopped
5 Operational
127 Pre-Operational

9.8CANopen objects

This Chapter "CANopen Objects" and the following Chapters "Motion Control Interface
(MCI)"and "Control" are only relevant when using Ethernet/IP manufacturer specific as-

semblies 100/101.

Some parameters available to the user are not described in the following subchapters. They
can be used to customize specific functions in application. Please contact the manufacturer

for details.

9.8.10bjects tabular overview
The objects are listed in the following tables. The following definitions apply:

Rd Only The PLC can only read data from the frequency inverter.
R/W The PLC is granted unlimited access (reading and writing) to the frequency inverter data.
Unsigned32 32 Bit value: 0...232-1
0...0xFFFF FFFF
Unsigned16 16 Bit value: 0...216-1 (0...65535)
0...0x FFFF
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Unsigned8 8 Bit value: 0...28-1 (0...255)
0...0xFF

Integer32 Signed 32 Bit value: -231 2311
0x8000 0000...0x7FFF FFFF

Integer16 Signed 16 Bit value: 215,.215-1 (-32768...32767)
0x8000...0x7FFF

Integer8 Signed 8 Bit value: - 27..27-1 (-128...127)
0x80...0x7F

Visible string String up to 99 characters long. Transmission via Segmented Transfer.

No This object cannot be used for exchange of PDO. Only SDO can be used.

X This object can be transmitted from the frequency inverter in a TxPDO.

Rx This object can be transmitted to the frequency inverter in a RxPDO.

=

"Highest sub index supported" shows the highest sub-index supported by the object.

9.8.1.1 Communication objects

‘ﬂ The communication objects listed in the table below do not support PDO mapping.
Index SubIndex Name SDO Acc. Data type

0x1000 0 Device type Rd Only Unsigned32
0x1001 0 Error register Rd Only Unsigned8
0x1008 0 Manufacturer device name Rd Only Visible string
0x1009 0 Manufacturer hardware version Rd Only Visible string
0x100A 0 Manufacturer software version Rd Only Visible string
0x1010 Store parameters

0 Highest Sub-index supported Rd Only Unsigned8

1 Save all parameters R/W Unsigned32

2 Save communication parameters R/W Unsigned32

3 Save application parameters R/W Unsigned32
0x1011 Restore default parameters

0 Highest Sub-index supported Rd Only Unsigned8

1 Restore all default parameters R/W Unsigned32

2 Restore communication default parameters R/W Unsigned32

3 Restore application default parameters R/W Unsigned32
0x1018 Identity object

0 Highest Sub-index supported Rd Only Unsigned8

1 Vendor ID Rd Only Unsigned32

2 Product code Rd Only Unsigned32

3 Revision nhumber Rd Only Unsigned32

4 Serial number Rd Only Unsigned32
0x1600 RxPDO1 mapping parameter

0 No. of mapped objects R/W Unsigned8

1 1. mapped obj. R/W Unsigned32

2 2. mapped obj. R/W Unsigned32

3 3. mapped obj. R/W Unsigned32

4 4. mapped obj. R/W Unsigned32

5 5. mapped obj. R/W Unsigned32

6 6. mapped obj. R/W Unsigned32

7 7. mapped obj. R/W Unsigned32

8 8. mapped obj. R/W Unsigned32
0x1601 RxPDO2 mapping parameter

0 No. of mapped objects R/W Unsigned8

1 1. mapped obj. R/W Unsigned32

2 2. mapped obj. R/W Unsigned32

3 3. mapped obj. R/W Unsigned32

4 4. mapped obj. R/W Unsigned32

5 5. mapped obj. R/W Unsigned32

6 6. mapped obj. R/W Unsigned32
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Index SubIndex Name SDO Acc. Data type
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1602 RxPDO3 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1A00 TxPDO1 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1A01 TxPDO2 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1A02 TxPDO3 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
9.8.1.2 Manufacturer objects
Index | SubIndex Name SDO Data type PDO- Default Min...Max
Acc. mapping
0x2nnn 0,1, ..9 | Manufacturer specific
Direct access to inverter parameters
R/W access by SDO transfer only
Please refer to 9.8.3.1 "Handling of data sets/cyclic writing of the parameters"
chapter
0x3001 0 Digital In actual Rd Only | Unsigned16 Tx - -
values
0x3002 0 Digital Out actual | Rd Only | Unsigned16 Tx - -
values
0x3003 0 Digital Out set R/W Unsigned16 Rx 0 0...0x1F
values
0x3004 0 Boolean Mux Rd Only | Unsigned16 Tx - -
0x3005 0 Boolean Demux R/W Unsigned16 Rx 0 0...0xFFFF
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Index | SubIndex Name SDO Data type PDO- Default Min...Max
Acc. mapping
0x3006 0 Percentage set R/W Unsigned16 Rx 0 0x8ADO...
value 0x7530
0x3007 0 Percentage actual | Rd Only | Unsigned16 Tx - -
value 1
0x3008 0 Percentage actual | Rd Only | Unsigned16 Tx - -
value 2
0x3011 0 Act. value Word 1 | Rd Only | Unsigned16 TX - -
0x3012 0 Act. value Word 2 | Rd Only | Unsigned16 TX - -
0x3021 0 Act. value Long 1 | Rd Only | Unsigned32 TX - -
0x3022 0 Act. value Long 2 | Rd Only | Unsigned32 Tx - -
0x3111 0 Ref. value Word 1 | R/W Unsigned16 Rx 0 0...0xFFFF
0x3112 0 Ref. value Word 2 | R/W Unsigned16 Rx 0 0...0xFFFF
0x3121 0 Ref. value Long 1 | R/W Unsigned32 Rx 0 0...
OxFFFF.FFFF
0x3122 0 Ref. value Long 2 | R/W Unsigned32 Rx 0 0...
OXFFFF.FFFF
0x5F10 Gear factor 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1123 1 Numerator R/W Integerl6 Rx 1 1...0x7FFF
P.1124 2 Denominator R/W Unsigned16 Rx 1 1...0xFFFF
P.1142 3 Resync on R/W Integer16 No 1 0..1
Change
0x5F11 Phasing 1 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS1 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS1 000 Ox7FFF.FFFF
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS1 000 Ox7FFF.FFFF
0x5F12 Phasing 2 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS2 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS2 000 Ox7FFF.FFFF
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS2 000 Ox7FFF.FFFF
0x5F13 Phasing 3 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS3 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS3 000 Ox7FFF.FFFF
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS3 000 Ox7FFF.FFFF
0x5F14 Phasing 4 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS4 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS4 000 Ox7FFF.FFFF
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Index | SubIndex Name SDO Data type PDO- Default Min...Max
Acc. mapping
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS4 000 0X7FFF.FFFF
0x5F15 0 In Gear Threshold | R/W Unsigned32 No 0 0...0x7FFF.FF
P.1168 FF
Ox5F16 0 In Gear Time R/W Unsigned16 No 10 1...0xFFFF
P.1169
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1104 1 Time Constant R/W Integer32 No 10,00 1,00...300,00
[ms]
P.1118 2 Limitation R/W Unsigned32 No 327680 0...
Ox7FFF.FFFF
0x5F18 0 Master Synchroni- | R/W Integer32 No 0 0x8000.0001
P.1284 zation Offset 9
0x7FFF.FFFF
Ox5FF0 0 Active motion Rd Only | Unsigned8 Tx - -
block P
Ox5FF1 0 Motion block to Rd Only | Unsigned8 Tx - -
resume Y
v) Velocity Mode only: This Object is only used in Velocity mode [rpm].
u) Profile Velocity Mode only: This Object is only used in Profile Velocity mode [u/s].
h) Homing Mode only: This Object is only used in Homing mode.
p) Profile Position Mode only: This Object is only used in Profile Position mode.
g) Electronic gear: slave Mode only: This Object is only used in Electronic Gear mode.
t) Table travel record mode only: This Object is only used in Table travel record mode.
9.8.1.3 Device profile objects
Index | SubIndex Designation SDO Data type PDO- Default Min...Max
Access mapping | setting
0x6007 0 Abort connection | R/W Integer16 No 1 -2..3
P.388 option code
0x603F 0 Error code Rd Only | Unsigned16 | No - -
0x6040 0 Control word R/W Unsigned16 | Rx - -
P.410
0x6041 0 Status word Read/on | Unsigned16 | Tx - -
P.411 ly
0x6042 0 vl target velocity R/W Intergerl6 | Rx 0 -
v) 32768...32767
0x6043 0 vl velocity de- Rd Only | Integerl6 Tx - -
mand
0x6044 0 vl velocity actual Rd Only | Integerl6 Tx - -
value
0x6046 vl velocity min
max amount
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.418 1 vl velocity min R/W Unsigned32 | No 0 0..32767
amount
P.419 2 vl velocity max R/W Unsigned32 | No 32767 0..32767
amount
0x6048 vl velocity accel- - -
eration V)
0 Highest sub-index | Rd Only | Unsigned8 | No
supported
P.420 1 Delta speed R/W Unsigned32 | No 150 1...32767
P.422 2 Delta time R/W Unsigned16 | No 1 1...65535
0x6049 vl velocity decel-
eration V)
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
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Index | SubIndex Designation SDO Data type PDO- Default Min...Max
Access mapping | setting
P.421 1 Delta speed R/W Unsigned32 | No 150 1...32767
P.423 2 Delta time R/W Unsigned16 | No 1 1...65535
0x604A vl velocity quick
stop V)
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.424 1 Delta speed R/W Unsigned32 | No 150 1...32767
P.425 2 Delta time R/W Unsigned16 | No 1 1...65535
0x6060 0 Modes of opera- Write Integer8 Rx 2 -3...9
tion only
0x6061 0 Modes of opera- Rd Only | Integer8 TX 2 -
tion display
0x6064 0 Position actual Rd Only | Integer32 Tx - 0x8000.0001
P.1108 value
0X7FFF.FFFF
0x6065 0 Following error R/W Unsigned32 | No OxFFFF.F | O...
P.1105 window FFF OxFFFF.FFFF
0x6066 0 Following error R/W Unsigned16 | No 10 0...65535
P.1119 time out
0x6067 0 Position window R/W Unsigned32 | No OxFFFF.F | O...
P.1165 FFF OXFFFF.FFFF
0x6068 0 Position window R/W Unsigned16 | No 10 0...65535
P.1166 time
0x606C 0 Velocity Actual Read Integer32 Tx
value ¥
0x606D 0 Velocity Window R/W Unsigned16 | No 1000 0...65535
P.1276 u)
0x606E 0 Velocity Window R/W Unsigned16 | No 0 0...65535
P.1277 Time ¥
0x606F 0 Velocity Thresh- R/W Unsigned16 | No 100 0...65535
P.1278 old v
0x6070 0 Velocity Thresh- R/W Unsigned16 | No 0 0...65535
P.1279 old Time ¥
0x6071 0 Target torque R/W Integer16 Rx
0x6077 Torque actual
P.224 0 value Rd Only | Integerl6 Tx
0x6078 Current actual
P.211 0 value Rd Only | Integerl6 Tx
0x6079 DC link circuit
P.222 0 voltage Rd Only | Integer32 Tx
0x8000.0001
% 0 Target position P | R/W Integer32 Rx 0
’ 0x7FFF.FFFF
0x8000.0001
2)(?2;(; 0 Home offset M R/W Integer32 No 0
i 0x7FFF.FFFF
Profile velocity P) . 0x0005.0 | 1...
0x6081 0 W) R/W Unsigned32 | Rx 000 Ox7FFF.FFFF
Profile accelera- . 0x0005.0 | 1...
0x6083 0 tion P v R/W Unsigned32 | Rx 000 Ox7FFF.FFFF
Profile decelera- . 0x0005.0 | 1...
6081 0 tion P) v R/W Unsigned32 | Rx 000 Ox7FFF.FFFF
0x6085 Quick stop decel- . 0x000A.0 | 1...
P.1179 0 eration WP ow | RAW ) Unsigned32 | No 000 OX7FFF.FFFF
0x6086 0 t'\;',ggour)‘ profile R/W Integerl6 | No 3 0.3
0x6091 Gear ratio
0 Highest sub-index | a4 only | Unsigneds | No - -
supported
P.1116 1 Motor revolutions | R/W Unsigned32 | No 1 1...65535
P.1117 2 (Driving) Shaft R/W Unsigned32 | No 1 1...65535
revolutions
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Index | SubIndex Designation SDO Data type PDO- Default Min...Max
Access mapping | setting
0x6092 Feed constant
0 Highest sub-index | p Only | Unsigned8 | No - -
supported
) 0x0001.0 | 1...
P.1115 1 Feed R/W Unsigned32 | No 000 Ox7FFF.FFFF
2 (Driving) Shaft | o\ Unsigned32 | No 1 1
revolutions
0x6098 . h)
P.1130 0 Homing method R/W Integer8 No 0 0..35
- =
0x6099 II)-Iommg speeds
0 Highest sub-index | o4 oy | Unsigneds | No - -
supported
Speed during . 0x0005.0 | 1...
P.1132 ! search for switch | /W | Unsigned32 | No 000 OX7FFF.FFFF
Speed during . 0x0002.0 | 1...
P.1133 2 search for zero RIW Unsigned32 | No 000 Ox7FFF.FFFF
0x609A Homing accelera- . 0x0005.0 | 1...
P.1134 0 tion M R/W Unsigned32 | No 000 Ox7FFF.FFFF
0x60F4 Following error
P.1109 0 actual value Rd Only | Integer32 T
0x60F8 .
220 )
P.1275 0 Max Slippage R/W Integer32 No 0
0x60FF 0 Target velocity ¥ | R/W Integer32 Rx
06502 0 supported drive | rd only | Unsigned32 | No 0x0202 | 0x0202

v) Velocity Mode: This Object is used in Velocity mode [rpm].

u) Profile Velocity Mode: This Object is used in Profile Velocity mode [u/s].

h) Homing Mode: This Object is used in Homing mode.

p) Profile Position Mode: This Object is used in Profile Position mode.

t) Table travel record mode: This Object is used in Table travel record mode.

I) Move away from limit switch Mode: This Object is used in Move away from limit switch mode.

The Modes "Homing", "Profile Position", "Profile Velocity", "Table travel record" and "Move away
from Limit Switch" require a configuration capable of Positioning. Check chapter 12 "Control of fre-
qguency inverter" for details.

The representations of CANopen® objects and parameters may be different (refer to rel-
evant object description).

NOTICE

Unexpected behavior!
Some of the above listed CANopen® objects have corresponding inverter parameters.
These objects are handled in a special way.

If one of these CANopen® objects has been written by SDO followed by a "save" com-
mand (see object 0x1010), the written value is stored to non-volatile memory of the
inverter. After the next power-on of the inverter these CANopen® object values are re-
stored again and overwrite the inverter parameter values.

e Be careful when using this method. If a CANopen® object was written and saved
and then the corresponding inverter parameter was set by e. g. VPlus or KP500, the
next power-on cycle overwrites the value set by VPlus with the value stored by the
"save" command.

For more information on VPlus, see chapter 16.
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Effect of the "save" command (Object 0x1010) (Example of sequence of parameter en-
tries and object entries)

@ VPlus @ VPlus
KP500 KP500
A —— =
| Y f
1) P 419 = 48 Hz 2) Power OFF & ON:| 3) P 419 = 48 Hz
: CANopen
=l fves| | = k=) vpius
KP500 f =0 KP500
B - i0X6046 = 1140 rpm
| | v e f
1) P 419 = 48 Hz 2) P 419 =38 Hz 3) Power OFF & ON:| 4) P 419 = 48 Hz
3 = ; CANopen CANopen ey
: @ VPlus| = = : VPlus
. KP500 ; =0 =0 KP500
c = |0x6046 = 1140 rpm|: 0x1010 = "save" :
| b o v iy f
i 1)P419 =48 Hz : 2) P 419 = 38 Hz 3) Save 1140 rpm 4) Power OFF & ON | 5) P 419 = 38 Hz
5 o ; CANopen : CANopen o Fe=]
: @ VPlus|| = : = @ VPlus| VPlus
. KP500 ; =0 : =0 KP500 5 KP500
D /| 0x6046 = 1140 rpm|: 0x1010 = "save" 5
' | ¢ | \ . 1 f
i 1)P419=48Hz | 2)P419 =38Hz | 3)Save 1140 rpm 4) P 419 = 48 Hz ::5) Power OFF & ON:| 6) P 419 = 38 Hz
Sequence

A Value of a parameter is set via KP500 or VPlus. No "save" command.
1)  Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.
2) Power OFF and ON.
3) The value of KP500/VPlus is active (48 Hz).

B No "save" command. The value of the CANopen® object is overwritten.
1)  Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.
2) Setting of CANopen® object 0x6046 = 1140 rpm* (equivalent to 38 Hz).
3) Power OFF and ON.
4) Parameter value of KP500/VPlus overwrites the value of the CANopen® object. The value of
KP500/VPlus is active (48 Hz).

C "Save" command. The value of the CANopen® object is stored.
1)  Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.
2) Setting of CANopen® object 0x6046 = 1140 rpm* (equivalent to 38 Hz).
3) "Save" command via CANopen® object 0x1010.
4) Power OFF and ON.
5) The value of CANopen® object 0x6046 is active (38 Hz).

D "Save" command. The value of the CANopen® object is stored — even if the corresponding parameter
value has been changed after the "save" command.
1)  Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.
2) Setting of CANopen® object 0x6046 = 1140 rpm* (equivalent to 38 Hz).
3) "Save" command via CANopen® object 0x1010.
4)  Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPIus.
5) Power OFF and ON.
6) Value of CANopen® object 0x6046 overwrites the parameter value. The value of CANopen® object
0x6046 is active (38 Hz).
* Internal conversion to a frequency value taking into account the No. of Pole Pairs 373. In this example the

number of pole pairs is two (four-pole machine).
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NOTICE

Implausible results!

For some frequency parameters, which are calculated from CANopen® DS402 objects, it
is necessary to enter the number of pole pairs, e. g. for calculation of the deceleration or
acceleration parameters. These calculations use the number of pole pairs from Dataset 1.
If the number of pole pairs in the datasets is different, the result of the calculation may
be implausible to the user.

e For this reason, we recommend writing the frequency inverter parameters via the
SDO channel with objects 0x2nnn (manufacturer) and not using the CANopen®
DS402 objects. In this way, inconsistencies are avoided.

CANopen® DS402 objects with corresponding frequency inverter parameters are indicated in this man-
ual.

9.8.2Communication Objects (0x1nnn)
Communication objects 0x1nnn contain all parameters for CANopen communication.

To facilitate the overview, the objects are summarized by a table in each paragraph. This
table is marked additionally by color.

‘Oranie colour =Rd Onli ob!ect

Abbreviations used

Access: Access type
r/w: R/W
ro: Rd Only
Wo: Write only
Map: Mapping
Def.-Val: Default value
ﬂ The headings of the following chapters are displayed in the format Index/Subindex Object
name.

9.8.2.1 0x1000/0 Device Type

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1000 0 Device Type Unsigned 32 ro No 0

The device identification is carried out upon network startup. The information about the device type
and functionality (type) is defined by the CANopen® DS402 standard.

Additional Information
Mode Bits Type
31 24 23 16 15 0

The standard device profile "Drives and Motion Control" used by the frequency inverter is shown as
device profile number 402. The other information specifies the device functionality of the frequency
inverter.

Device Profile Number

Device Profile Number =402 drives and motion control
Type =42 servo drive
Mode bits =0 unused

9.8.2.2 0x1001/0 Error Register

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1001 0 Error Register Unsigned 8 ro No 0
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Object 0x1001/0 is the error register for internal frequency inverter errors. Status "no error" (0x1001/0
= 0) or "Error" (0x1001/0 = 0) is displayed.

Detailed information on the device error can be read via VPlus, Parameter Current error 259 (see
Chapter 18.4 "Error messages").

In case of an error, the PLC can evaluate detailed information via the Emergency Message (see Chapter
""and 9.8.5.2 "0x603F/0 Error code").

7 6 5 4 3 2 1 0 Bit
o |
Generic error
1 Current
2 Voltage
3
'Temperature
4 N
ommunication error
2 Device profile specific error
6 Reserved
7

Manufacturer specific error

9.8.2.3 0x1008/0 Manufacturer Device Name

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x1008 0 Manufacturer Device name Visible string ro No See Text

The device name is displayed as a sequence of ASCII characters.
Example: "ACTIVE NEXT GENERATION"

9.8.2.4 0x1009/0 Manufacturer Hardware Version

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x1009 0 Manufacturer Hardware version Visible string ro No See Text

The device version is displayed as a sequence of ASCII characters.
Example: "ANG 400 512 344"

9.8.2.5 0x100A/0 Manufacturer Software Version

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x100A 0 Manufacturer Software version Visible string ro No See Text

The software version is displayed as a sequence of ASCII characters.
Example: 8.0.5

9.8.2.6 0x1010/n Store Parameters

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x1010 0 Highest sub-index supported Unsigned8 ro No 3

With object 0x1010/n parameter/object settings can be stored to non-volatile memory. This object
supports three sub-indexes with various functions.

Writing of "save" in 0x1010/3 saves all application parameters (0x6nnn) in the non-volatile memory.
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Specification for writing the "save" instruction
LSB MSB
”w s“ n a\\ n v\\ " e\\
0x73 0x61 0x76 0x65

Writing of values other than "save" will result in cancellation of SDO. The store command
is not processed.

9.8.2.7 0x1011/n Restore default Parameters

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1011 [0 Highest sub-index supported Unsigned8 No 3

With object 0x1011/n, you can reset parameters/objects to the default values. This object supports
three sub-indexes with different functions.

Writing of "load" in 0x1011/3 restores all application parameters (0x6nnn).
Specification for writing the "load" instruction

LSB MSB
Ll I\\ Ll o\\ n a\\ n d\\
0x6C 0x6F 0x61 0x64

Writing of values other than "load" will result in cancellation of SDO. The restore defaults
command is not processed.

9.8.2.8 0x1018/n Identity Object
The object identity provides information about the device manufacturer and the device.

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1018 0 Highest Sub-index supported Unsigned8 ro No 4
1 Vendor ID Unsigned32 ro No See text
2 Product code Unsigned32 ro No See text
3 Revision number Unsigned32 ro No See text
4 Serial number Unsigned32 ro No See text

"Vendor ID" "0xD5" refers to manufacturer BONFIGLIOLI VECTRON MDS GmbH.

This "Vendor ID" is assigned by the CiA (CAN in Automation) CANopen users’ organization.
Product code:

shows the type ID of the frequency inverter.

Revision humber:

shows the revision level of the CANopen® system of the frequency inverter.

Serial number: shows the serial number of the frequency inverter.

9.8.2.9 0x1600/n, 0x1601/n, 0x1602/n, RxPDO Mapping Parameter

Index Sub-index i Access Def.-Val
0x1600
0x1601
0x1602
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RxPDO Mapping parameters:

0x1600/n RxPDO1

0x1601/n RxPDO2

0x1602/n RxPDO3

0x1600/0 = 0 = no object mapped
0x1600/0 =1...8 =1 ... 8 mapped objects

Mapping entry:
MSB LSB
Object index | Length (no. of bits)
High byte Low byte \ si I
Examples:
Mapping of 0x6040/0 Control/ word (unsigned16 = 10nex) to 15t mapped object in RxPDO1:
0x1600/1 = 0010

Refer to chapter 9.8.1 for a tabular overview of all objects and their corresponding data types.
Default mapping

RxPDO1 0x1600/0 0x1600/1 0x1600/2 0x1600/3...8
2 0x6040 0x6042 0x00000000
Control word v/target velocity
RxPDO2 0x1601/0 0x1601/1...8
1 No mapping
RxPDO3 0x1602/0 0x1602/1...8
1 No mapping

9.8.2.10 0x1A00/n, 0x1A01/n, 0x1A02/n, TXPDO Mapping Parameter

Index |Sub-index
0x1A00
0x1A01
0x1A02

TxPDO Mapping parameters:

- 0x1A00/n TxPDO1

— 0x1A01/n TxPDO2

— 0x1A02/n TxPDO3

— 0x1A00/0 =0 = no object mapped

— 0x1A00/0 =1...8 =1 ... 8 mapped objects

Mapping entry:
MSB LSB
Object index | Length (no. of bits)
High byte Low byte \ si I

Examples:
Mapping of 0x6041/0 Statusword (unsigned16) to "1t mapped obj." in TxPDO1:

0x1A00/1 = 0010
Mapping of 0x6064/0 Position actual value (integer32) to "2"¢ mapped obj." in TxPDO1:

0x1A00/2 = 0020
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Default mapping

TxPDO1 0x1A00/0 0x1A00/1 0x1A00/2 0x1A00/3...8
2 0x6041 0x6044 0x00000000
Status word v/ velocity actual value
TxPDO2 0x1A01/0 0x1A01/1...8
1 No mapping
TxPDO3 0x1A02/0 0x1A02/1...8
1 No mapping

The number of objects that can be mapped depends on the length of the object. The
maximum number of bytes that can be mapped is 8.

9.8.3Manufacturer objects (Ox2nnn) — Parameter access

For direct write/read access to inverter parameters via the SDO channel, a parameter is addressed via
index and sub-index. Index and sub-index are used as follows for accessing the inverter parameters:

Parameter number + 0x2000
required dataset (0,1...4,5,6...9)

Index

Sub-index
Mapping of numerical data is always an integer or long data type. Values with decimal
places will be written without decimal point (e.g. value 17. 35 will be transmitted as 1735).

9.8.3.1 Handling of data sets/cyclic writing of the parameters

The parameter values are accessed based on the parameter number and the required dataset. There
are parameters which only have one value (data set 0), as well as parameters which have four values
(data sets 1...4). The latter are used for the data set change-over of a parameter.

If parameters with four data values are set via data set = 0, all four data sets are set to the same
transmitted value. A read access with data set = 0 to such parameters is only successful if all four data
sets are set to the same value. If this is not the case, an error will be signaled.

NOTICE
Risk of component damage!
If @ maximum number of write cycles for the EEPROM is exceeded, it will be destroyed.

The values are entered automatically in the EEPROM of the controller. However, only a
limited number of write cycles is permissible for the EEPROM (approx. 1 million cycles).

e If cyclic writing of data is required, use the RAM.

In the RAM, the data is not protected against loss of power. Once power supply is disrupted, the data
must be written again.

This mechanism is activated by the target data set being increased by five in the specification of the
data set.

Writing on virtual dataset in RAM

Data set 0 0 5
Data set 1 1 6
Data set 2 2 7
Data set 3 3 8
Data set 4 4 9
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9.8.3.2 Handling of index parameters/cyclic writing

Index parameters are used for various frequency inverter functions. Here, 16 or 32 indexes are used
instead of the 4 data sets. For each function, the individual indexes are addressed separately via an
index access parameter. Via the indexing parameter, you can select if the data is to be written to
EEPROM or RAM.

Positioning 1202 Target Position / Distance

1203 Speed

1204 Acceleration

1205 Ramp Rise time

1206 Deceleration

1207 Ramp Fall time

1208 Motion mode

1209 Touch-Probe-Window

1210 Touch-Probe-Error:Next Motion
Block

1211 No. of Repetitions

1212 Delay

1213 Delay: Next Motion Block

1214 Event 1 ov; 330; 1200 Write
1215 Eventl: Next Motion Block 1..32 34...65 1201 Read
1216 Event 2

1217 Event2: Next Motion Block
1218 Digital Signal 1

1219 Digital Signal 2

1247 Digital Signal 1
1248 Digital Signal 2

1260 Interrupt-Event 1

1261 Int.-Event 1: Eval.-Mode

1262 Int.-Event 1: Next Motion Block
1263 Interrupt- Event 2

1264 Int.-Event 2: Eval.-Mode

1265 Int.-Event 2: Next Motion Block
PLC Function 1343 FT-instruction

1344 FT-input 1

1345 FT-input 2

1346 FT-input 3

1347 FT-input 4 ob; 330, 1341 Write
1348 FT-Parameter 1 1..32 34...65 1342 Read
1349 FT-Parameter 2
1350 FT-target output 1
1351 FT- target output 2
1352 FT-commentary

(Function table)

Multiplexer 1252 Mux Input ob; 179; 1250 Write

1...16 18...33 1251 Read
CANopen Multi- 11422 CANopen Mux Input 0b); 179; 1420 Write
plexer 1...16 18...33 1421 Read

1) If the index access parameter is set = 0, all indexes are accessed to write into EEPROM. Selection 17 and 33
respectively, write all indexes into RAM.
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NOTICE
Risk of component damage!
If @ maximum number of write cycles for the EEPROM is exceeded, it will be destroyed.

The values are entered automatically in the EEPROM of the controller. However, only a
limited number of write cycles is permissible for the EEPROM (approx. 1 million cycles).

e If cyclic writing of data is required, use the RAM.

In the RAM, the data is not protected against loss of power. Once the power supply is interrupted, the
data must be written again.

This mechanism is activated by the target data set being increased by five in the specification of the
data set.

Example Writing an index parameter

Typically an index parameter is written during commissioning or regularly at simple positioning applica-
tions.

Writing Parameter Target Position / Distance 1202 (Type long), in Index 1 into RAM (=>index 34 for
write access) with Parameter value 30000.

Index = 1200 + 0x2000 = 0x24B0, Value (int) = 34 = 0x0022
Index = 1202 + 0x2000 = 0x24B2, Value (long) = 30000 = 0x0000 7530

If various parameters of an index are to be edited, it will be sufficient to set index access
via parameter 1200 once at the beginning.

Example Reading an index parameter

In order to read an index parameter, you will have to set the index parameter to the relevant index
first, then you can read the parameter.

Reading Parameter Target Position / Distance 1202 (Type long), in Index 1 with Parameter value
123000.

Index = 1201 + 0x2000 = 0x24B1, Value (int) = 1 = 0x0001
Index = 1202 + 0x2000 = 0x24B2, Value (long) = 123000 = 0x0001 E078

If various parameters in an index are to be edited, it will be sufficient to set index access
via parameter 1201 once at the beginning.

9.8.4Manufacturer objects (0x3000 ... 0x5FFF)
In addition to the device profile objects the following manufacturer specific objects are implemented.

9.8.4.1 0x3001/0 Digital In actual value

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3001 0 Digital In actual value Unsigned16 ro Tx

Object 0x3001 Digital In actual value shows — like parameter Digital inputs 250 — the current state of
the digital inputs and multifunction input 1 (when parameter Operation mode 452 is setto "3 - Dig-
ital input").

9.8.4.2 0x3002/0 Digital Out actual value

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3002 0 Digital Out actual value Unsigned16 ro Tx

Object 0x3001 Digital Out actual value shows — like parameter Digital outputs 254 — the current state
of the digital outputs and multifunction output 1 (when parameter Operation mode 550 is set to "1 -
Digital™). The selection of digital outputs depends on the expansion modules installed as an option.
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9.8.4.3 0x3003/0 Digital Out set values

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3003

Via object 0x3003, five digital parameter sources are available requiring assignment of digital sources.

Bit Source number Source name Operation mode
Digital output
0 810 Obj 0x3003 Digout 1 90/190
1 811 Obj 0x3003 Digout 2 91/191
2 812 Obj 0x3003 Digout 3 92/192
3 813 Obj 0x3003 Digout 4 93/193
4 814 Obj 0x3003 Digout 5 94/194

The values of object 0x3003 range from 0 to 31.

| 0x3003/0 I Digital Out set values | 0 | 31 (= Ox1F)

Digital outputs use these sources as operation modes 90 .. 94 with source names Obj 0x3003 Di-
gout 1 .. 5 and, inverted, as operation modes 190 .. 194 with source names
inv. Obj 0x3003 DigOut 1 .. 5 (e.g. parameter Op. Mode Digital In-/Output 1 530). These ob-
ject bits can be mapped to the output as required.

Example:
Op. Mode Digital Output 3 532 0- OFF
1- Ready or Standby Signal
2- Run Signal
43 - External Fan
90 - Obj 0x3003 Digout 1
91 - Obj 0x3003 Digout 2
92 - Obj 0x3003 Digout 3
93 - Obj 0x3003 Digout 4
94 - Obj 0x3003 Digout 5
143 - inv. External Fan
190 - inv. Obj 0x3003 Digout 1
191 - inv. Obj 0x3003 Digout 2
192 - inv. Obj 0x3003 Digout 3
193 - inv. Obj 0x3003 Digout 4

194 - inv. Obj 0x3003 Digout 5

Sources 810...814 with source names 0bj 0x3003 DigOut 1 .. 5 can be selected directly via the
selection list for parameters. This can be used, for example, for direct setting of Boolean inputs.

9.8.4.4 0x3004/0 Boolean Mux

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x3004 0 Boolean Mux Unsigned16 ro Tx

Via object 0x3004, up to 16 packed Boolean values can be read. Each bit in 16-bit object 0x3004 shows
the actual value of the assigned Boolean source.

ﬂ Bit numbers 0 .. 15 correspond to index nhumbers 1 .. 16!
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Vectron

The sources of the 16 bits can be selected from a choice list of index parameter CANopen Mux Input
1422. Parameters 1420 and 1421 are write and read parameters which must be set before writ-
ing/reading of parameter 1422.

By using VTable this process is easier and laid out more clearly.

For writing and reading index parameters refer to chapter 9.8.3.2 "Handling of index parameters/cyclic
writing".

File View 2

I -
I Mux/DeMux | Index 0 | Index 1 | Index 2 | Index 3 | Index 4 ‘ Index 5 | Index & | Index 7
#1252 Mus Input 7 - Off 7-0if 7-0if 7-0ff 7 - Off 7 - Off 7-0if

4 N b

m

| Index 0 | Index 1 | Index 2 | Index 3 | Index 4 ‘ Index 5 | Index & | Index 7
5 1422 CaNopen Mux Input 7 - Off 7-0if 7-0if 7-0ff 7 - Off 7 - Off 7-0if

4 N b

| Index 0 | Index 1 | Index 2 | Index 3 | Index 4
gTSTS FT-input buffer frequency 3-Zew 9-Zen 9-Zeo 9-Zeo
&1380 FT-input buffer cumrent 3-Zew 9-Zen 9-Zeo 9-Zeo -

NUM

Default value is 7 - Off.

9.8.4.5 0x3005/0 Boolean DeMux

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x3005

Via object 0x3005, up to 16 packed Boolean values can be written. These values are available as sources
and can be selected via a choice list for parameters as objects 832..847 with source names 0bj
0x3005 Demux Out 1..16.

Bit no. Source No. Source hame
0 832 Obj. 0x3005 Demux Out 1
1 833 Obj. 0x3005 Demux Out 2
2 834 Obj. 0x3005 Demux Out 3
3 835 Obj. 0x3005 Demux Out 4
4 836 Obj. 0x3005 Demux Out 5
5 837 Obj. 0x3005 Demux Out 6
6 838 Obj. 0x3005 Demux Out 7
7 839 Obj. 0x3005 Demux Out 8
8 840 Obj. 0x3005 Demux Out 9
9 841 Obj. 0x3005 Demux Out 10
10 842 Obj. 0x3005 Demux Out 11
11 843 Obj. 0x3005 Demux Out 12
12 844 Obj. 0x3005 Demux Out 13
13 845 Obj. 0x3005 Demux Out 14
14 846 Obj. 0x3005 Demux Out 15
15 847 Obj. 0x3005 Demux Out 16

9.8.4.6 0x3006/0 Percentage set value

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x3006

Via object 0x3006, you can write a percentage source — e.g. parameter S. reference 056.

The value of object 0x3006 is available as a source and can be selected as 815 — Obj 0x3006 Ref-
erence Percentage via a choice list for parameters.

The values of object 0x3006 range from -30000 to 30000 (equivalent to percentage range from -
300.00 % to 300.00 %)

0x3006/0 Percentage set value -30000 30000
(= 0x8AD0) (= 0x7530)
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Example: Technology controller parameter S. Reference Value 056.

B VPlus 8.03 (COM3 [115200]) - [1: - 603 206 000 ; 07107024] . L Y E] =X
Datei Bearbeiten Ansicht 2
FHd 8 &[5 I Pt P AN E D S0 ? Beendet
- Umiichterdsten - [ DSaz0 [Dsae1 [Dsaez [DSaiz3 [ DSaizd |
2 Z'als““‘";”tdatﬁ" =4 15 - Obj 043006 Prozentsalivert 0 L= ]
redgenaasn 057 Q. lstwert 705- AP0 word2 =
- Betiishsverhalen
054 0 TechnoSt 706 - RxPDO1 Word3 Suche: 56 < zuiick weiter > ‘
Stoer anverhalten & SR o0y RO Uordi itk | v |
0 Sollueile 714 - RsPDO2 Word]
. Sieuerein/ausgaenge ;Ejg:ggggmg:gg
u/Hznninie 717 - RaPD02 Wordd
7 Fegelfurklionen 724 - RxPDO3 Word]
5 Sondetfunktionen 725- RxPD03 Word2
Pulsweitenmodulation 726 - R¥PD03 Word3
- Luettr 727 - FixPD03 Wordd

bj (<6071 T arget Tarque

- Brems-Chopper
- Motorschutzschaker usg. Prozent 1
- Keiiemanueherwachung -Ausg. Prozent 2
- Drshgebsrusbenwachung ?ggs : ﬂﬁazg E;g;::i 3

- Softwarskonfiguration -

m

n

2561 - FT-Ausa. Anwender 1
2852 - FT-Ausq. Anwender 2

- Steusiung 2653 - FT-4usg. Anwender 3
- Frequenzsollwaitians! 2564 - FT-fwsg. Anwender 4 B
- Frequerzrampen « i V

- Prozentsollwertkanal
\ Prozentwertrampen
* Motorpoti

\ Digitalausgasnge
L. Technologieregler
L. Shomgrenzmerregler
L. Spannungsregler
o Istwerte

The percentage value is scaled as percent * 100 (e.g. 5678 represents 56.78%).

9.8.4.7 0x3007/0 Percentage Actual Value Source 1
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3007 0 Percentage Actual Value Source 1 Unsigned16 ro Tx

Object 0x3007 shows the actual value of the percentage source which can be selected via parameter
CANopen Percentage Actual Value Source 1 1423.

Default setting: 52 - Analog input MF1IA.

B VPlus 804 - FAINV20130417.vch = B
File Edit View 17

FH & A= Q 1 %, fp | @ Finished
~ Frequency Inverter Data | Parameter [ Dataget0 [ Datagett [DataSetz [ Data St 3

Machine Data #5385 CAN Baud Rate 6 - 250 kBit/s
System Data #4387 CAN Nods Number A

52 - Analog Input MFI1A -

114
nalog Input EM-STINA

Operational Behaviour
Paslioning
Erren/waming Bhaviour

3 1414 CANapen 03008 Perc. et Value Source2
Aeference Values 31415 CANopen 0x3011 Act. Walue Wordl

: § 1415 CANopen 043012 Act, Value Word2 7+ Pu/M Input
Canral Inputs/Dutputs B3 - Riefersnce Percsntags |
Cantral Functions 11417 Cakiopen 043021 At Value Long] 64 - Reference Percentage 2

Bl Special Functions #1418 CANopen 0:3022 Act, Value Lang2 65 - Reference Percentage 3
i 66 - Reference Percentage 4

clual Valies 67 - Reference Percentage RAM | =

Errar Protocol 133 - Ramp Percentage Output
- Communiction 137 - Rel. Percent. Charnel Output
H 138 - Act. Percent. Channel Output
R5485 /RS232 133 - Actual Percentage (Ramp)]
C&Mopen / Devicetet 704 BePOOT wiord]
Ethemet 705 - BxPDOT \Word2

Conveit PDP /intemal 706 - RPDO1T Wordd

Bus Contraler 707 - RPDO1 Wordd

Entor Behaviour [COP/DEV/EW ;}g : E:gggg WSIS}

Systembus 716 - RuPDO2 Word3
717 - RPD02 Wordd
724 - RPDO3 Word! i
T T »

< n 3 < n

Default value: 52 - Analog Input MFILA

The percentage value is scaled as percent * 100 (e.g. 5678 represents 56.78%).

9.8.4.8 0x3008/0 Percentage Actual Value Source 2

Index |[Sub-index Meaning Data type Access Map | Def.-Val
0x3008 0 Percentage Actual Value Source 2 Unsigned16 ro Tx

Object 0x3008 shows the actual value of the percentage source which can be selected via parameter
CANopen Percentage Actual Value Source 2 1414.

Default setting: 52 - Analog input MF1IA.
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A VPlus 8.04 - FAINV20130417.vch = | B )
File Edit View 2
FHEH &8 «d aQ H %, B | @ Finished

Frequercy Inverter Data | Paramster | Datasetn | Dataset1 Data Set 2 Data Set 3

Machine Data 5 385 CAN Baud Rate 6 - 250 kBit/s

System Data &9 357 CAN Node Number 1

Operational Behaviour 71423 CaNapen 0x3007 Perc. Act. Value Sourcel 52 - Analog Input MFIT4

Prsitioning

Ermon M aming Behaviour
Referonce Valuss §3 1415 Cahopen D31 Aot Valus Word

Cortrol Inputs/Ditputs &3 1416 CaMopen 03012 Act. Value Word2
Cantral Funcions ﬁ 1417 CANopen 0x3021 Act. Value Longl
Special Functions E 1418 CANopen 0x3022 Act. Value Long2
Actual Values
Error Protocol
- Communication
L. RG485 / RG232

CAMNopen / DeviceNet
Ethemet
- Convert PDP/interal
- Bus Controller

Entor Bchaviow (COP/DEV/Et
Spstembus

52 - Analog Input MFIT4 -

nalog Input
Flaft Input
- Reference Percentage 1

- Reference Percentags 2

- Reference Fercentage 3

- Reference Percentage 4

- Reference Percentags AdM | =
- Ramp Percentage Dutput

- Ref. Percent, Chanrel Output

MA

-Act. Percent Channel Dutput
- iciual Percentage [Ramp)
-R+PD0T Word]

- RsPDO0T Word?

-RsPO0T Word3

-R+PDOT Wordd

- BsPDO2 Word]

- RxPDO2 Word2
-RxPDO2 Word3
- RxPDOZ Wordd
724 P03 Wardl -

< n r < m

Default value: 52 - Analog Input MFILA

The percentage value is scaled as percent * 100 (e.g. 5678 represents 56.78%).
9.8.4.9 0x3011/0 Actual Value Word 1

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3011 0 Actual Value Word 1 Unsigned16 ro TX

Object 0x3011 shows the actual value of the word source which can be selected via parameter CANo-
pen 0x3011 Act. Value Word 1 1415.

Default setting: 52 - Analog input MF1IA.

§ VPlus 8.04 - FAINV20130417.vch S | B )
File Edit View 2
EH S & = Q ' ey fp| 7 Finished
Frequency Inverter Dats Parameter Data5et0 [Datasetl Data Sel2 Data Set3
Machine Data &7 365 CAN Baud Rate £ - 250 kBitds
SystemData #5387 CAN Nods Number 1
Epeza“ma‘ Behsviour #1423 CANopen 0x3007 Perc. Act Value Sourcsl 52 - Analog Input MFITA
witioring

4 1414 CaNopen 043008 Fere. Act. Value Source? 52 - Analog Input MFI14

52 - Analog Input MFI1A -

Error/\warning Behaviour
Reference Values
Control InputsOutputs
Contral FUE:’\DNDI’\S " &1417 CANapan 0:3021 Act. Yalue Long!
Special Furctions 41418 CANopen 0x3022 Act. Value Long2
Actual Values 64 - Reference Percentage 2 =
Enror Protocol 5 - Reference Percentage 3
Communication Ef - Reference Percentage 4

E3 - Reference Percentage 1

E7 - Reference Percentage RAM
R5485/RS232 78 - Contact Word
CANaopen / Devicel et 79 - Contact Word (Hardware]
Ethemet 82 - Posiion Speed Sensor 1
: 83 - Posiion Speed Sensor2
Eonvert POR/intermal 84 - Position Output Yoltage
Bus Controller

90 - Filtered Active Current

Error Behaviour [COP/DEV/EH 91 - Filtzred Absolute Current
Systerbus 92 - Fitered Reference Valtags V/F
119 lalpha

120- Ude

121-1a

« T v

|« m b < n

Default value: 52 - Analog Input MFILA

9.8.4.10 0x3012/0 Actual Value Word 2

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3012 0 Actual Value Word 2 Unsigned16 ro TX

Object 0x3012 shows the actual value of the word source which can be selected via parameter CANo-
pen 0x3012 Act. Value Word 2 1416.

Default setting: 52 - Analog input MF1IA.
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B VPlus 8.04 - FAINV20130417.vch = | 5 |
File Edit View 2
FHEH & 4= aQ H %, B | @ Finished
- Frequency Inverter Data Parameter | Datasetn | Dataset1 [ Dataset2 [Dataserz
- Maching Data $2 305 CAN Baud Rate £ - 250 kBit/s
" System Data 9 357 CAN Node Number 1
Operational Behaviour 7 1423 CaNapen 0x3007 Perc. Act. Value Sourcel 52 - Analog Input MFIT4
I E”S“m”g oo #1414 CAMopen 0£3008 Perc. Act Valus Source? 52 - Analog Input MFITA
. Evtor/Warring Behaviour
B £ 1415 CANopen 0x3071 Act Value et 52 - Analog Input MFI14
. Control Inputs/Outputs &
Conirel Functions 1417 CANapen 03021 Act. Value Longl
B Special Functians 2 1418 CANopen 0x3022 Act. Value Long2
- Actual Yalues E3- Refersnce Percentage 1
. Entor Protocol 64 - Reference Percentage 2 E
- Communication 53- Reltencs Patcentags 3
- Reference Percentage
RS /R5232 67 - Relerence Percentage FM
CANopen / Devicehlet o et v
Ethemet 79 - Contact Wiord [Hardware]
Corwert PDPintetnal 82 - Position Speed Sensor 1
Bus Cantraller 83 - Position Spesd Sensor2
Enor Bchaviow [COP/DEV/ER S acition Bufpt Valage
Systembus 91 - Fitered Absolute Currert
92 - Fitered Refersrice Voltage V/f
119-lalpha
120 Ude
121 -1a
122-1b
123-1e o
-:‘ - m L3
4 e L3 4 1L *
|'| Default value: 52 - Analog Input MFILA
9.8.4.11 0x3021/0 Actual Value Long 1
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3021 0 Actual Value Long 1 Unsigned32 ro Tx

Object 0x3021 shows the actual value of the long source which can be selected via parameter CANo-
pen 0x3021 Act. Value Long 1 1417.

Default setting: 9-zero.

i VPlus 8.04 - FAINV20130417.vcb

9.8.4.12

e A

Fieference Values
Control Inputs/Outputs
Control Furctions
Special Functions

&3 1415 CANopen 0:3011 Act, Yalue Word]
#1416 CANopen 0:302 Act. Value Word2

al
&5 1418 CANopen 03022 Act, Yalue Long2

52 - Andlog Input MFI14
52 - Analog Input MFI14

Zero

Systembus

. (T

Default value: 9 - Zero

- Error Behaviour (COP/DEY/Et

10 - Stalor Frequency
féduaF"Va‘UET 12 - Tech, Contraller Freg, Output
rior Protocol 14 - Sweep Dutput
Communication

16 - |-Limit Dutput

. AS485 / A5232 18 - Electionic Gear E
. CANopen / Devicshet 20- Rotor and Stator Freq. Rangs
Ethernet 21 - Rotor Frequency
) 45 - Fighin Output
Convert FDF/intemal 18 - Koy Gime Dutput
- Bus Conroller

50 - Reterance Analog Walus MFI1A
53 - Reference Analog Value EM-S1INA
62 - Reference Frequency Channel
B0 - Speed Sensor 1

&1 - Speed Sensor 2

93 - Slip Compensation

103 - Ude-Controller

111 - Slip Frequency

112 - Speed Contraller Control Des.
115 - Fixed Frequency 5

11E - Fised Frequency 6

< i

File Edit Wiew 7
E2EH & 4 aQ ¢ ey fp | Finished
Frequency lnverter Dats | Parameter | Datasetn | Data et [ DataSerz [Datagerz
Machmne Data #4385 CaN Baud Rate £ - 250 kBit/s
SystemData $23 387 CAN Node Number 1
PrestiorelBechoriou 1423 CANopen 033007 Perc. Act Value Sourcel 52 Analog Input MFITA
osiioning $7 1414 CANopen 03008 Perc. Act, Value Source2 52 - Andlog Input MFIT4
Enor/watming Behaviour

0x3022/0 Actual Value Long 2

Index

Sub-index

Meaning

Data type

Access

Map

Def.-Val

0x3022

0

Actual Value Long 2

Unsigned32

ro

Tx

Object 0x3022 shows the actual value of the long source which can be selected via parameter CANo-
pen 0x3022 Act. Value Long 2 1418.

Default setting: 9-zero.
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n
B VPlus 804 - FAINV20130417.vch [E=RTE
File Edit View 2
=E & « = Q [ %, i | ¥ Firished
Frequency Inverter Data [ Parameter Dats St D [ Dsta et 1 Diots St 2 Dats St 3
Machine Data &3 395 CoN Baud Rate 6260 kBitds
System Diala 4 357 CAN Node Number a1
Operational Behaviour 71423 CANopen 043007 Pere. Act. Value Source] 52 - Analog Input MFI14
”S"m”g e &3 1414 CoMopen 043008 Perc. Act Yalue Source? 52 - Andlog Input MFITA
:;renl”:';;u; ot 4 1415 CANopen 0x3017 Act. Valus Wordl 52 - Analog Input MFITA
S, 65 1415 CaNopen 043012 Act. Value Wiard2 52 - Analog Input MFI1A
S {20 1417 ChNopen D021 Act Valus Lorg] 9.-Zern
Special Funclions g 9-Zero
M| - ActualVahies -
or Frequenc
Erter Protocel -Tech. Contraller Freq. Output n
I B Commurication e oo
R5485 / RS232 - I-Limit Clutput |
CAMopen / DevicsMet - Elschonic Gesr £
N Ethemet - Rotor and Stator Freq, Fange
Convert POPinternal e Bouenc m
Bus Conlraller - KeyPad Giate Dutput
Enrar Behaviour [COP/DEV /B - Refsrerice Aslon Valus MFI14
Systembus - Reference dnalag Yalue EM-S1INA
- Refsrance Frequancy Charrsl
- Spesd Sensar 1
- 5peed Sensar 2
- Siip Compensation
| “Ude-Cantraller
- Siip Fraqusncy
- Speed Controller Contral Dew
- Fived Frequency 5
o - el - Fived Frequency & i .
[ —

Default value: 9 - Zero

9.8.4.13 0x3111/0 Ref. Value Word 1

Index | Sub-index i Access Def.-Val

Via object 0x3111, you can write a word source — e.g. parameter TXPDO1 Word 1 950 of Systembus.

The value of object 0x3111 is available as a source and can be selected as 762 - CANo-
pen 0x3111 Ref. Value via a choice list for parameters.

-
§ VPlus 8.04 - FAINV20130417.vch =] = ]
File Edit View ?

ZEH & 4| = q o ¢ %, p| @ Finished
Contral Inputs/Dutputs » || Parameter [ Datasetn [ Dataset1 Data Set 2 [Dats etz
ontral Functions #4945 TPDOT Booleant 7 -FALSE
pecial Furictions €4 947 T4PDOT Boolean 7-FALSE
Dt”aF"V‘*'“ET §F 348 T4PDOT Boolean3 7-FALSE
|| & Emor Protecol &3 343 THPD01 Booleand 7 -FALSE
= Communication
R 45/ R5232 il 762 - CANopen 0x3111 Fief Value Wordl _+ |
f £ 951 T4PDOT word2 725 RWPD O3 Word3 a
CaMapen / DeviceNel
Ethemet &3 352 P00 Word3 ;iS-EKPDtDBCWDIrdIAW ;
Convert POPinternal £ 959 TaPDOT wardd 241 - Fomot Siato ond
Bus Contralles £ 954 T4PDOT Long! 742 - MCI: Modes of Operation
Error Behaviour [COP/DEY, & 955 TxPDO1 Long2 744 - MCL. Act =2l -
i
B Systermbus 763 CaNopen 053112 Ref. Value Word2
Basic Setings 770 - POP Rm.s. curent
Master Funcions 771 - FDP active cunent
SYNC-Identifier 2 ;;g - \El\l’arntigntgftale
i N - 5 - Entor Stats
ggg; ‘Ede":f'e.' 776 - DutF-PDPoomy-word]
et Active 77 - DubF-PDPeomy-word2
- PDD-Identiier 801 - Obj, OG0B0 Modss of Operation
- THPDD-Function 806 - Obj 46071 Target Torque =
. RsPDOFunct 815 - Obj OX3005 Reference Percentage L
et 873 - Actual Motion Elock 3
Imeau 880 - Actual Mation Mode -
T4FDO1 Objects 839 - Motion Block to Resume
TeFDOZ Dbjects 500 - Contiol Status
T4PDO3 Dbjects 301 - Softwars Status i
Synchronization B
< I B « i B
Default value: 9 - Zero

9.8.4.14 0x3112/0 Ref. Value Word 2

Index | Sub-index
0x3112

Via object 0x3112, you can write a word source — e.g. parameter TXPDO1 Word 2 951 of Systembus.

The value of object 0x3112 is available as a source and can be selected as 763 - CANo-
pen 0x3112 Ref. Value via a choice list for parameters.

Access Def.-Val
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o
B VPlus 804 - FAINVZ0130417 wch =l ]
File Edit View ?

FHEH & & = q ¢ %, | @ Finished
Control Inputs/Dutputs » || Parameter [ Datasetn | Dataset1 Data Set 2 [Dataset3
Control Functions &3 345 THRDO1 Bookean] 7 -FALSE
Special Functions §4 947 T4PDO1 Boolean? 7-FALSE
:“‘”‘EF"VG'”ESI 7 348 TxPDO1 Boolean3 7-FALSE
o 'D‘“'Ct“_' 2 943 T4PDDT Brclsand 7 -FALSE
ommunicatien
R ) s i gasu THPDO1 Word] 9-Zero
CaNopen / DeviceMel 2 763 - CANopen 03112 Riel Value'wiord2 |
Ethemet 952 TwPDO1 Wordd MCT Mades of Opertion P
" Convert PDP/intemal £ 953 TPO01 Wardd Act, Speed [rpm]
Eus Contraller €4 954 T4PDO1 Long] D311 Bef val
I Evror Behaviour (COP/DEY, | | €8 965 T+PDO1 Long2
B Systembus - PDF aclive cunent
Basic Settings " parming State
| Master Functions - DubF-PDPeony-word]
+ SYNC-ldentifier = - DutF-PDPcony-word2
- SDO14dentifier - Obj, 046060 Modes of Operation
- 5D02 Set Ack - Db 0471 Target Torque
e - b 03006 Reference Percentage
Entilier - Aetual Motion Block
+PDO-Function - bictual Motion Mode
f 4PDD-Function Motion Block to Resume
- Timeout - Control Status !
- THPDO1 Dbjects o jﬁﬁ%’iéﬁfms 3
I +PDOZ Dbjects 2511 - FT-Output Curtent 1
*PDO3 Objects 2912 - FT-Dutput Current 2
nchionization — 2513 FT Duipt Curer 3 3

f - ot vzomd
P e T— ‘ i v
Default value: 9 - Zero

9.8.4.15 0x3121/0 Ref. Value Long 1

Index | Sub-index
0x3121

Via object 0x3121, you can write a long source — e.g. parameter TXPDO1 Long 1 954 of Systembus.

The value of object 0x3121 is available as a source and can be selected as 764 - CANo-
pen 0x3121 Ref. Value via a choice list for parameters.

Meaning

Access Def.-Val

r 1
B VPlus 8.04 - FAINV20130417.vck e~
File Edit View 2

[ = = ) q ¥ %, EIp | @ Firished
Contral Inputs/Outputs ~ || Parameter | Data et [ Data et 1 | Dataget2 | Dataget3
Contral Functions §4 946 T4PDO Booleant 7 -FALSE
Special Functions §5 947 T4PDO1 Booleanz 7 -FALSE
‘é‘c‘“aF"Va'”esl 5 343 T4PDO1 Bookean3 7-FALSE
C””’ 'D‘“'Ct“_' §5 349 T4PDOT Booleand 7-FALSE
et { R |88 950 10O Ward 9-Zero
[ &5 951 THPD01 Word2 9-Zero
CAMopen / DevicsNet
et £ 952 THPDOT Wordd 9-Zeto
I Convert PDP/inteinsl & 953 T4P001 Wordd 4-Zero
Bus Contioller & 1 764 - CANopen 0<3121 Rief. Value Longl  _~ |
Error Behaviour [COP/DEV,| &7 955 TR0 Long2 89 - Dutput Pasition Cartialler EI Gear =
I Systembus 530 - Incles Controller tput
L
Master Functions 13- FPD02 Longt
SYNC-Adentier L 719- R4PDDZ Long?
5007 Adentier 725 FaPDO3 Lot
: R one;
EBEZI;E“:‘C""E 738 - FsPDO1 Long] erbiapolatsd
-~ PDOMdertiier 743 - Act, Position [User-Unis]
THPDO-Function 745 - MCI: Ack Speed [u/s]
RxPDO-Function 747 - Contouring Evror [U
Timeout illi
| 765 - CANopen 043122 Rel. Value Long2
- TkPDOT Objects 774 - DubF-PDPonv-langt i
T4PDOZ Objects 775 - DutF-PDPconv-long2
T4PDO3 Objects 831 - Dulput FMax Loadestimation
Synehionization L 2501 - FT-Dutput Frequency 1 E
- 2502 - FT-Oultput Frequency 2
P T — ‘ 2503 - FT-Dutput Frequency 3 I — v
2504 - FT-Dutput Frequency 4 =
Default value: 9 - Zero P L

9.8.4.16 0x3122/0 Ref. Value Long 2

Index | Sub-index
0x3122

Via object 0x3122, you can write a long source — e.g. parameter TXPDO1 Long 2 955 of Systembus.

The value of object 0x3122 is available as a source and can be selected as 765 - CANo-
pen 0x3122 Ref. Value via a choice list for parameters.

Access Def.-Val
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. \
B VPlus 8.04 - FAINVZ0130417.vch [E=RE )
[ Ete Edit View 2
EH & 4= q w + %, i | R Finished
Control Inputs/Outputs o || Parameter [ Dataset0 [ DataSet1 | Datasetz [Datasets
Contiol Functions #4945 TvPDOT Boolean] 7-FALSE
Specis| Functions #4947 T¥PDO1 Boolean? 7-FALSE
’é‘“‘”aF"Va'“ET 7 948 T¥PDO1 Boolean3 7-FALSE
il 'D‘“f 4 949 THPDOT Booleand 7-FALSE
éfm:;:é?)n;gzgg 5 950 TePDO1 Word! 9.Zen
U CAMopen ¢ Devicehet §5 551 THPD0 Ward2 §-Zeo
Cihemer §4 552 THPD0 Waid3 §-Zeo
- Convert POP/intemal 4 953 THPDO Wiordd 9-Zeto
- Bus Conbialler #4954 TwPDOT Longt 9-Zein
- Error Behaviour [COP/DEY, [ 765 - CANopen 043122 Ref. Value Longz |
B Systembus |68 - Dutput Position Controller EL Gear -
Basic Settings ggg - :;dsg gwwnl_tm\le% Output
- R ong
g"\‘:;t;"z::i:::"s 709 BxPDO7 Long?
= 712 - RaFD 02 Long]
5D01-Identifier 719- RaFDO2 Long2
5002 Set Active 720 ForDO3Long]
- PDO-Identif Rl ong
TePDD Pt 733 - RaPDO1 Long extrapolated
i APOb-unclion 743 - Act. Pasition [User-Urits]
- R#PD0-Function 745 - MCI: Act. Speed [u/s]
Timeaut 747 - Contouring Eror [User Units]
TYFDO1 Objects
- THPDDZ Ohjects
774 - QulF-PDPcony-long]
- THPDD3 Dhjects 775 - DubF-PDPeonvong2
Synchrenization - 831 - Dutput Frobla Loadestimation
I 501 - FT-Output Frequency 1 [
< I} ’ 4 2502 - FT-Output Frequency 2 ¢
25013 - FT-Dutput Frequency 3 L
Default value: @ - Zero 2504 - FT-Output Frequency 4 -
9.8.4.17 0x5F10/n Gear factor
Index | Sub-index Meaning Data type Access Map | Def.-Val

0x5F10 0 Highest sub-index supported Unsigned8 3

Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Electronic Gear: Slave o Profile Positioning mode

o Table Travel Record mode (Elec-
tronic Gear operation)

Velocity mode

Profile Velocity mode

Homing mode

Move away from Limit Switch

O O O O

o Non motion Control (conf. = x40)

Object 0x5F10 active motion block is available in Electronic Gear: Slave mode in motion control config-
urations (P.30 = x40). The Electronic Gear: Slave mode is activated by object 0x6060 modes of oper-
ation set to -3.

With the Gear factors (numerator and denominator) a multiplier for the master speed can be set up.
The Slave speed results in:

Numerator 0x5F10/1
X
Denominator 0x5F10/2

USlave = VUMaster

Limitation of acceleration when the gear factor is changed is effected via Object 0x5F10/3 Gear Factor:
Resync on change. The slave is resynchronized with the master when the gear factor has changed. This
function avoids sudden speed changes.

Alternatively the parameters 1123, 1124 and 1142 can be used instead of the Objects.
Usage of the Objects will write the parameters in RAM (data set 5).

0 - off Resynchronization is switched off.

The slave is resynchronized with the master frequency when the gear fac-
tor has changed.

The drive adjusts to the new frequency. The acceleration ramps set in Ob-
ject 0x6083 Profile Acceleration is considered.
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0x5F10/1 Gear factor Numerator 1123 Gear Factor Numerator
0x5F10/2 Gear factor Denominator 1124 Gear Factor Denominator
0x5F10/3 Gear factor Resync on change 1142 Resync. on Change of Gear-Factor

9.8.4.18 0x5F11/n...0x5F14/n Phasing 1...4

Index | Sub-index Meaning Data type Access Map | Def.-Val
0Ox5F11 0 Highest sub-index supported Unsigned8 ro No 3
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Electronic Gear: Slave o Profile Positioning mode

Velocity mode

Profile Velocity mode
Homing mode

Table Travel Record mode
Move away from Limit Switch

o Table Travel Record mode (Elec-
tronic Gear operation)

O O O O O

— Non motion Control (conf. # x40)

Objects 0x5F11 Phasing 1, 0x5F12 Phasing 2, 0x5F13 Phasing 3 and 0x5F14 Phasing 4 active motion
block is available in Electronic Gear: Slave mode in motion control configurations (P.30 = x40). The

table travel record mode is activated by object 0x6060 modes of operation set to -3.

For better readability in the following section Object 0x5F11 is used. For Objects 0x5F12,
0x5F13 und 0x5F14 the descriptions apply correspondingly.

With the phasing function, the slave position is offset from the received position of the master by the
value entered in O0x5F11/1 Phasing 1. Offset.

The function is started via Bit 9 of the Control Word. After start, Ox5F11/2 Phasing 1. Speed and
O0x5F11/3 Phasing 1. Acceleration are used until the slave position is offset from the master position by
Phasing 1: Offset.

During Phasing the Status word bit 8 "Phasing Done" is set to "Low". As soon as the Phasing is finished
or cancelled, the Bit is set to "High". After first switch-on (or after a device reset) the "Phasing Done"
bit is also "Low".

The values of Objects 0x5F11/n...0x5F14/n are limited as follows:

No. Object Min. Max.

Ox5F11/1

0x5F12/1 Phasing: Offset -2147483647 2147483647
OX5F13/1 ' (= 0x8000 0001) | (= OX7FFF FFFF)
0x5F14/1

Ox5F11/2

0x5F12/2 . 2147483647
0x5F13;2 Phasing: Speed 1 (= OX7FFF FFFF)
0x5F14/2

0x5F11/3

0x5F12/3 . . 2147483647
0x5F13;3 Phasing: Acceleration 1 (= OX7FFF FFFF)
0x5F14/3
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Start Phasing

Phasing done

Speed :
y :
Phasing: Speed

Yy

o

VMaster-
Phasing: Acceleration
H .
N Master position evaluated by the slave
Position : :
4 Phasing: Offset

physical master position

v

Via Objects 0x5F11, 0x5F12, 0x5F13 and 0x5F14 four different Phasing profiles can be created. The
Phasing Profile is selected via Control word bits 12 and 13.

Phasing select Phasing Profile
Bit 13 Bit 12
0 0 1 (0Ox5F11)
0 1 2 (0x5F12)
1 0 3 (0x5F13)
1 1 4 (0x5F14)

Alternatively the parameters 1125, 1126 and 1127 can be used instead of the Objects. The 4 data
sets of the parameters correspond to the 4 Objects. Usage of the Objects will write the parameters in
RAM (data set 6...9).

Ox5F11/1 Phasing 1: Offset 1125.1 Phasing: Offset
0x5F12/1 Phasing 2: Offset 1125.2

0x5F13/1 Phasing 3: Offset 1125.3

0x5F14/1 Phasing 4: Offset 11254

0x5F11/2 Phasing 1: Speed 1126.1 Phasing: Speed
0x5F12/2 Phasing 2: Speed 1126.2

0x5F13/2 Phasing 3: Speed 1126.3

0x5F14/2 Phasing 4: Speed 1126.4

0x5F11/3 Phasing 1: Acceleration 1127.1 Phasing: Acceleration
0x5F12/3 Phasing 2: Acceleration 1127.2

0x5F13/3 Phasing 3: Acceleration 1127.3

0x5F14/3 Phasing 4: Acceleration 1127.4

9.8.4.19 0x5F15/0 In Gear Threshold

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x5F15
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Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Electronic Gear: Slave o Profile Positioning mode

o Table Travel Record mode Velocity mode
Profile Velocity mode
Homing mode

Move away from Limit Switch

O O O O

— Non motion Control (conf. # x40)

The Status Word Bit 10 "In Gear" is set if the relative deviation between master- and slave-position is
lower than the value of 0x5F15/0 In Gear Threshold for at least 0x5F16/0 In Gear Time .

When 0x5F15/0 In Gear Threshold is set to zero, the signal "in gear" is set as soon as
the drive reaches the master speed.

The signals "In Gear" are reset in the following occurrences:

— The relative deviation between master and slave position exceeds the value of 0x5F15/0
In Gear Threshold.
— The speed of the master drive exceeds the value of Maximum Speed *.
*) Maximum speed refers to either 0x6046/2 v/ velocity max amount or Maximum frequency 419. It is set

either via 0x6046/2 v/ velocity max amount [rpm] or Maximum frequency 419 [Hz]. Maximum frequency 419
is usually set up during motor commissioning.

The value range of des Object 0x5F15/0 is limited as follows:

No. Object Min. Max.
2147483647
0x5F15/0 In Gear Threshold 0 (= Ox7FFF FFFF)

Alternatively parameter "In-Gear"-Threshold 1168 can be used instead of the Object 0x5F15/0 In Gear
Threshold.

| 0x5F15/0 In Gear Threshold | 1168 "In-Gear"-Threshold |

9.8.4.20 0x5F16/0 In Gear Time

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x5F16
Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Electronic Gear: Slave o Profile Positioning mode

o Table Travel Record mode Velocity mode
Profile Velocity mode
Homing mode

Move away from Limit Switch

O O O O

— Non motion Control (conf. = x40)

The Status Word Bit 10 "In Gear" is set if the relative deviation between master- and slave-position is
lower than the value of 0x5F15/0 In Gear Threshold for at least 0x5F16/0 In Gear Time .

If parameter 0x5F15/0 In Gear Threshold is set to the value zero the signal "In Gear" is
set when the drive attains the master speed.

The signals "In Gear" are reset in the following occurrences:
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— The relative deviation between master- and slave-position exceeds the value of 0x5F15/0
In Gear Threshold.
— The speed of the master drive exceeds the value of Maximum Speed *.
*) Maximum speed refers to either 0x6046/2 v/ velocity max amount or Maximum frequency 419. It is
set either via 0x6046/2 v/ velocity max amount [rpm] or Maximum frequency 419 [Hz]. Maximum
frequency 419 is usually set up during motor commissioning.

The Position Controller (0x5F17 Position Controller) can cause a higher overall speed than

Maximum speed. However the Position Controller does not affect the Signal "In Gear".

The value range of des Object 0x5F16/0 is limited as follows:

No. Object Min. Max.
) 65535
In Gear Time [ms] 1 (= OXFFFF)

Alternatively parameter "In-Gear “~Time 1169 can be used instead of the Object 0x5F16/0 In Gear
Time.

| Ox5F16/0 In Gear Time | 1169 In Gear-Time |

9.8.4.21 0x5F17/n Position Controller

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x5F17 0 Highest sub-index supported Unsigned8 ro No 2

Object Object does not work in:

worksin: | Non motion Control (conf. = x40)
— Motion
Control:

o Al

m

od

es

The position controller evaluates the positioning operation (target/actual position) and tries to control
the drive such that it comes as close as possible to the specifications. For this purpose, an additional
frequency is calculated for compensation of position deviations. By setting the corresponding parameter,
this frequency can be limited. The parameter settings of the position controller determine how quick
and to what extent position deviations are to be compensated.

Via the Position Controller:Time Constant , you can define the maximum time in which the position
deviation is to be compensated.

Via parameter Position Controller:Limitation, you can define to which value the speed is limited for
compensation of the position deviation.

NOTICE

Risk of component damage!

The Output of the Position Controller is not limited by 0x6046/2 v/ velocity max amount
(or Maximum frequency 419). The Maximum speed™ limits the value of the Motion Profile
generation. Caused by the addition of the Profile generator reference speed and the out-
put of the Position Controller higher frequencies than Maximum speed* can occur.

e Observe all relevant settings carefully.

Maximum speed* and Limitation 1118 must be set for fitting values during the commissioning.
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Chapter 18.4 contains conversion formulas between Hz, rpm and u/s.
Bonfiglioli Vectron recommends:

e Set Maximum speed* to 90 % of the mechanical rated speed and the Limitation 1118 of the Po-
sition Controller to the value corresponding to 10 % of the Maximum frequency.

*) Maximum speed refers to either 0x6046/2 v/ velocity max amount or Maximum frequency 419. It is set
either via 0x6046/2 v/velocity max amount [rpm] or Maximum frequency 419 [Hz]. Maximum frequency 419
is usually set up during motor commissioning.

The values of Objects 0x5F17/n are limited as follows:

No. Object Min. Max.
Ox5F17/1 Position Controller: Time Constant 1,00 ms 300,00 ms
. e 2147483647
O0x5F17/2 Position Controller: Limitation 0 (= OX7FFF FFFF)

Alternatively the parameters 1104 and 1118 can be used instead of the Objects.

0x5F17/1 Position Controller: Time Constant 1104 Time Constant
Ox5F17/2 Position Controller: Limitation 1118 Limitation
Example:

Position deviates by 1 motor shaft revolution, time constant is set to 1 ms. The position controller will
increase the motor frequency by 1000 Hz in order to compensate the position deviation. Parameter
Limitation 1118 must be set accordingly.

Controller block diagram

Acceleration
Pre-Controller

| Isq RefAPC

fALl
- +
+ iqusc + AN / iSqRu1 N
> S~ v
+ Speed Controller
Speed Controller Limitation
Trajectory +
generator _ A s
N
_ E— Limitation
Position Position Controller
Siat Controller

In order to avoid oscillations of the drive while it is at standstill, amplification is reduced to 50 % of the
parameterized value for small position deviations
Amplification [%]
A

: : : ; » Control deviation
-0.50 -0.25 0.00 0.25 050  of position [°]

The following behavior may indicate that the controller parameters are not configured properly:
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drive is very loud

drive vibrates

frequent contouring errors
inexact control

For the setting options of other control parameters, e.g. speed controller and acceleration pilot control,
refer to the operating instructions of the frequency inverter.

a

9.8.4.22

Optimize the settings in actual operati
controller and acceleration pilot control depend on actual load. Optimize with different

ng conditions, as control parameters for speed

load types to obtain a good control behavior in all situations.

0x5F18/0 M/S Synchronization Offset

0x5F18

Index | Sub-index

Meanin

Data e Access Ma Def.-Val

Motio

o

Object works in:

n Control: -

Table Travel record mode o
(@]
(@]
o]
o]
(@]
o]

Object does not work in:
Motion Control:

Profile Positioning mode
Velocity mode

Profile Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch

Non motion Control (conf. # x40)

The M/S Synchronization Offset can be used in the electronic gear functionality to align the Slave drive
to the absolute position of the master drive.

Comply with chapter 12.4.10.2 "Master/Slave Position Correction".

a

When using this functionality master drive and slave drive have to use the same mechan-
ical characteristics (i.e. gear transmission ratios) and use the same reference system.

The values of Object 0x5F18/0 are limited as follows:

No. Object Min. Max.
- -2147483647 2147483647
0x5F18/0 M/S Synchronization Offset (= 0x8000 0001) (= OX7FFF FFFF)

a

Alternatively parameter 1284 can be used instead of the Objects.

1284 izati -
0x5F18/0 M/S Synchronization Offset M/S synChrsoeTzatlon off
9.8.4.23 0x5FF0/0 Active motion block
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x5FF0 0 Active motion block Unsigned8 ro Tx
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o

Object works in:
—  Motion Control:

Table Travel record mode

Object does not work in:

(¢]

o O O O O

Motion Control:

Profile Positioning mode
Velocity mode

Profile Velocity mode

Homing mode

Move away from Limit Switch
Electronic Gear: Slave

Non motion Control (conf. # x40)

Object Ox5FF0 active motion block is only available in table travel record mode in motion control con-
figurations (P.30 = x40). The table travel record mode is activated by object 0x6060 modes of opera-
tion set to -1.
The data of active motion block displays the active motion block number in table travel record mode.

The Object refers to parameter Actual motion block 1246. Refer to the application manual "Positioning"
for the usage of the motion blocks.

9.8.4.24 0x5FF1/0 Motion block to resume
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x5FF1 0 Motion block to resume Unsigned8 ro TX

o

Object works in:
—  Motion Control:

Table Travel record mode

Object does not work in:

o

O O O O O

Motion Control:

Profile Positioning mode
Velocity mode

Profile Velocity mode
Homing mode

Move away from Limit Switch
Electronic Gear: Slave

Non motion Control (conf. # x40)

Object Ox5FF1 motion block to resume is only available in table travel record mode in motion control
configurations (P.30 = x40). The fable travel record mode is activated by object 0x6060 modes of
operation set to -1.
The data of motion block to resume displays the motion block to resume number in table travel record
mode. The Object refers to parameter Motion block to resume 1249. Refer to the application manual

"Positioning" for the usage of the motion blocks.
9.8.5Device Profile Objects (0x6nnn)

9.8.5.1 0x6007/0 Abort Connection option code

0x6007

Index | Sub-index

Meanin

Data e Access Ma Def.-Val

Object abort connection option code defines the operating characteristics of the frequency inverter in
the case of an error in the bus connection due to BusOff, RxPDO length error or NMT state change
(leaving of NMT state "Operational").

Depending on the setting of Local/Remote 412, the response of the setting of object 0x6007 will change
as shown in the following table.
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Operation mode Function with Function in
"Control via Statemachine" "Other control”
0 - No reaction Operating point is maintained. g?r?erztmg point is main-

"Fault" status will be activated immediately. Factory

1 - Error -
jsetting.
7 - Sto Control command "Disable voltage" and switch to
P "switch on disabled" status.
. Control command "Quick stop" and switch to "switch on Th.e contr_oller (state ma-
3 - Quick-Stop ichine) switches to "Fault"

disabled d" status.
-1 - Ramp-Stop + [Control command "Disable operation" and switch to

state immediately.

(Minus 1) Error "Error" status once the drive has been shut down.
-2 - Quick-Stop + |Control command "Quick stop" and switch to "Error"
(Minus 2) Error status once the drive has been shut down.

NOTICE

Object abort connection option code corresponds to frequency inverter parameter Bus
Error Behavior 388.

The parameter settings Bus Error Behavior 388 = -2...3 are evaluated depending on
parameter Local/Remote 412,

0x6007/0 Abort Connection option code -2 3
(=0xFFFE)
Bus Error behavior 388 0x6007
0 0
1 1
2 2
3 3
4 -1
5 -2

Writing of parameters Bus Error Behavior 388 and writing of object 0x6007 have the
same effect.

When object 0x6007 was written and a parameter saving instruction (Object 0x1010) was
generated after that, the value of 0x6007 will be saved in the non-volatile memory. When
the frequency inverter is switched on the next time, the value for 0x6007 set before will
be activated again and overwrite the setting of Parameter Bus Error Behavior 388.

==

For details about possible faults, refer to Chapter 18.4 "Error messages".

9.8.5.2 0x603F/0 Error code

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x603F 0 Error code Unsigned16 ro No

In object error code, the last error that has occurred will be saved.

According to CANopen® DS402, a great number of possible error messages is specified. The following
list shows the relation between the error code displayed by the frequency inverter on the control panel
and the error saved in object error code.

Device DS402 Meaning
Error Error code
FOO | XX 00 | 00 No error has occurred
[Fo1 [ xx | 23 [ 10 | Frequency inverter was overloaded
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[FO2 [ xx | 42 | 10 | Case temperature outside the temperature limits |
[FO3 [ xx | 41 | 10 | Inside temperature outside of temperature limits |
[Fo4 [ xx | 43 | 10 | Motor temperature too high or sensor defective |
[FO5 [ xx | 23 | 40 | Motor phase current above current limit |
[Fo7 [ xx | 32 | 10 | DC link voltage outside the voltage range |
[FO8 | xx | 51 | 11 | Electronic voltage outside the voltage range |
[F13 [ xx | 23 | 30 | Earth fault on frequency inverter output |
| Fyy | xx | 10 | 00 | Other error messages |

If CANopen® DS402 error code 1000 = generic-error occurs, the error code can be read via parameter
Current error 260 (unsigned16). Parameter Current error 260 contains the error code in internal
product-specific format.

For the error code assignment table of the relevant messages, refer to the operating instructions.
In the emergency message, the error code of the frequency inverter is transmitted in bytes 4 ... 7 and
the DS402 error code in bytes 0 and 1.

9.8.5.3 0x6040/0 Control word

0x6040

Index | Sub-index

Meanin Data e Access Ma Def.-Val

Object 0x6040/0 controlword is relevant to the frequency inverter if parameter Local/Remote 412 is
set to "1 - Control via statemachine". Object 0x6040/0 contro/word is linked to the internal parameter
Control word 410. When using CANopen® use object 0x6040/0 contro/word instead of parameter Con-
trol word 410.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Bit

Switch on

Enable voltage

Quick stop (Low active)

Enable operation

Operation mode specific

Operation mode specific

Operation mode specific

Fault reset

Halt

kOOO\IO\U'I-hLA)NI—‘Oo

Operation mode specific

—
o

Reserved

—
[y

Manufacturer specific

—
N

Manufacturer specific
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'15 14 13 12 /11 10 9 8 7 6 5 4 3 2 1 0 Bit
13 Manufacturer specific

14 Manufacturer specific

15 Manufacturer specific

@ Bits 4, 5, 6 and 9 ... 15 are used in motion control configurations (P.30 = x40) only.
See chapter 12 "Control of frequency inverter" and 18.1 "Control Word/Status word Over-

view".

9.8.5.4 0x6041/0 Status word

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6041 0 Status word Unsigned16 ro Tx

Object 0x6041/0 statusword shows the current state of the frequency inverter.
Object 0x6041/0 statusword is linked to the internal parameter Status word 411.
When using CANopen® use object 0x6041/0 statusword instead of parameter Status word 411.

15 14 13 12 /11 10 9 8 | 7 6 5 4 3 2 1 Bit

Ready to switch on

Switched on

Operation enabled
Fault

Voltage enabled

Quick stop (Low active)
Switch on disabled

Warning

Manufacturer specific

LDCO\IO\U'I-&UONI—‘OO

Remote

—
o

Target reached

—
—

Internal limit active

—
N

Operation mode specific

—
w

Operation mode specific

—
N

Manufacturer specific

15 Manufacturer specific, Warning2

ﬂ Bits 8, 12, 13 and 14 are used in motion control configurations (P.30 = x40) only.
See chapter 12 "Control of frequency inverter" and 18.1 "Control Word/Status word Over-

view".
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9.8.5.5 0x6042/0 v/target velocity [rpm]

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x6042

Object works in: Object does not work in:

— Motion Control: — Motion Control:

o Velocity mode o Table Travel record mode
o Profile Velocity mode
. o Profile Positioning mode

— Non motion Control (conf. = x40) o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave

The object v/ target velocity is the reference speed for the frequency inverter. v/ target velocity is
interpreted as a rotational speed with unit mint. The internal reference frequency of the frequency
inverter is calculated from the target velocity in min considering parameter No. of pole pairs 373.

Parameter No. of pole pairs 373 has four different data sets. In applications with Motion
control (configuration = x40), only data set 1 is used.

In applications without Motion Control (configuration = x40), more than one motor is
connected to the frequency inverter in many cases (only one motor will be active at a time,
switched via contactor). These motors can have different numbers of pole pairs. In this
case, the entry in parameter No. of pole pairs 373 will be different in the four datasets.
Upon switching to a motor, object v/ target velocity must be written at least once in order
to enable calculation of the reference frequency of the frequency inverter with the right
number of pole pairs.

No. Object Min. Max.
0x6042 v/ target velocity -32768 32767

In Non motion Control configurations (conf. = x40) the v/ target velocity reference value is product-
internally connected to the Reference line value. This reference value is combined with the internal
reference frequency value from the frequency reference value channel in the input of the ramp function
(see chapter 12.3.3 "Reference value / actual value").

Ramp Generator
Speed Controller
0x6042/0 \
I target Velocit
vl target Velocity e
\ / Reference speed q_\ /
Ref. line value 0x6043/0 | |Reference
0x6042/0 . -
i target Velocity / vl velocity demand current
e dopending on 0x6048/0
mode P34 vl velocity Acceleration Actual speed
Internal Ref. value 0x6049/0 0x6044/0
Ref. Freq. Source vi velocity Deceleration vl velocity actual value
ia P 475
" 0x604A/0
vl velocity Quick Stop
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9.8.5.6 0x6043/0 v/velocity demand [rpm]

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6043 0 v/ velocity demand Integerl6 ro Tx

Object v/ velocity demand is the output quantity of the ramp function in unit min-t. The object has the
same notation as object v/ target velocity and can be read as an actual value. For calculation of v/

velocity demand, parameter No. of pole pairs 373 is considered (in the same way as described for
object v/ target velocity).

9.8.5.7 0x6044/0 v/velocity actual value

Index | Sub-index Meaning Data type Access Map | Def.-val
0x6044 0 VI velocity actual value Integerl6 ro Tx
Object v/ velocity actual valueis the current speed of the drive in min-!. The object has the same notation
as object v/ target velocity and can be read as an actual value. For calculation of v/ velocity actual value

demand, parameter No. of pole pairs 373 is considered (in the same way as described for object v/
target velocity).

9.8.5.8 0x6046/n v/velocity min max amount

Index [ Sub-index Meaning Data type Access Map | Def.-vVal
0x6046 0 Hiihest sub-index suEEorted Unsiineds ro No 2
Object works in: Object does not work in:
— Motion Control:
o All modes
— Non motion Control (conf. # x40)

Object vl velocity min max amount comprises Subindex 01 = vl velocity min amount and Subindex 02
= vl velocity max amount.

The unit of 0x6046/n v/ velocity min max amount is min (positive values only). The value of 0x6046/n
vl velocity min max amount is converted to a frequency value internally, considering parameter No. of
pole pairs 373 (in dataset 1).

Writing of object 0x6046/1 v/ velocity min amount will automatically generate a write instruction for
parameter Minimum frequency 418 to RAM (> dataset 5, all datasets in RAM only).

Writing of object 0x6046/2 v/ velocity max amount will automatically generate a write instruction for
parameter Maximum frequency 419 to RAM (= dataset 5, all datasets in RAM only).

The default setting depends on the motor settings used.

When the reference value specified with object 0x6042 v/ farget velocity is smaller than
object value 0x6046/1 v/ velocity min amount or greater than 0x6046/2 v/ velocity max
amount, 0x6042 v/ target velocity is limited to the relevant values.

0x6046/1 v/ velocity min amount (RPM) 1 (=302x776F7FF)
0x6046/2 v/ velocity max amount (RPM) 1 (=302x77€;7FF)
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Output

A
Velocity max amount

Velocity min amount /
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When objects 0x6046/1 or 0x6046/2 are written and a save parameters instruction is gen-
erated after that (object 0x1010), the object values in the non-volatile memory will be
saved. When the frequency inverter is switched on the next time, the values set before will

be activated again and overwrite the settings of parameters Minimum frequency 418 and
Maximum frequency 419.

Minimum and Maximum frequency due to the influence of the Position controller. The out-

ﬂ In Positioning applications the overall speed can fall below or exceed the limits defined by
put of the Position Controller can be limited by Limitation 1118.

9.8.5.9 0x6048/n v/velocity acceleration

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6048 0 Highest sub-index supported Unsigned8 No 2
Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Velocity mode o Table Travel record mode
o Profile Velocity mode
. o Profile Positioning mode
— Non motion Control (conf. = x40) o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave

With object 0x6048 v/ velocity acceleration the change of speed and startup time is set in velocity
mode. Object 0x6048 v/ velocity acceleration comprises delta speedin min'! and delta time in seconds.

The frequency gradient during startup is written to parameters Acceleration clockwise 420 and Accel-
eration anticlockwise 422 (dataset 5, all datasets only in RAM). Both parameters are set to the same
value. The values of parameters Acceleration clockwise 420 and Acceleration anticlockwise 422 are
converted to a value in unit frequency/second, considering parameter No. of pole pairs 373 (in dataset
1).

The gradient is changed internally by the change in objects delta-time or delta-speed.

0x6048/1 Delta speed (RPM) 1 (=302x77?:7FF)
0x6048/2 Delta time (sec) 1 (=6(;5x5F3F5l: o
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A speed

delta speed

delta time

>

time

When objects 0x6048/1 or 0x6048/2 are written and a save parameters instruction is gen-
erated after that (object 0x1010), the object values in the non-volatile memory will be
saved. When the frequency inverter is switched on the next time, the values set before will

be activated again and overwrite the settings of parameters Acceleration clockwise 420
and Acceleration anticlockwise 422,

9.8.5.10 0x6049/n v/ velocity deceleration

Index [ Sub-index Meaning Data type Access Map | Def.-Val
0x6049 0 Highest sub-index supported Unsigned8 ro No 2
Object works in: Object does not work in:
— Motion Control: —  Motion Control:
o Velocity mode o Table Travel record mode
o Profile Velocity mode
. o Profile Positioning mode
— Non motion Control (conf. = x40) o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave

With object 0x6049 v/ velocity deceleration the change of speed and shutdown time is set. Object
0x6049 v/ velocity deceleration comprises delta speedin min and delta time in seconds.

The frequency gradient during shutdown is written to parameters Deceleration clockwise 421 and
Deceleration anticlockwise 423 (dataset 5, all datasets only in RAM). Both parameters are set to the
same value. The values of parameters Deceleration clockwise 421 and Deceleration anticlockwise 423
are converted to a value in unit frequency/second, considering parameter No. of pole pairs 373 (in
dataset 1).

The gradient is changed internally by the change in objects delta-time or delta-speed.

No. Object Min. Max.
32767
0x6049/1 Delta speed (RPM) 1 (= OX7FFF)
) 65535
0x6049/2 Delta time (sec) 1 (= OXFFFF)
A speed
delta speed
delta time
>
time
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When objects 0x6049/1 or 0x6049/2 are written and a save parameters instruction is gen-
erated after that (object 0x1010), the object values in the non-volatile memory will be
saved. When the frequency inverter is switched on the next time, the values set before will
be activated again and overwrite the settings of parameters Deceleration clockwise 421
and Deceleration anticlockwise 423.

9.8.5.11 0x604A/n v/velocity quick stop
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x604A 0 Highest sub-index supported Unsigned8 ro No 2
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Velocity mode o Table Travel record mode
o Profile Velocity mode
. o Profile Positioning mode
— Non motion Control (conf. = x40) o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave

With object 0x604A v/ velocity quick stop, you can set the quick stop deceleration. Object 0x604A v/
velocity quick stop comprises speed change in min't and shutdown time in seconds.

The frequency gradient during shutdown is written to parameters Emergency Stop Clockwise 424 and
Emergency Stop Anticlockwise 425 (dataset 5, all datasets only in RAM). Both parameters are set to
the same value. The value of parameters Emergency Stop Clockwise 424 and Emergency Stop Anti-
clockwise 425 are converted internally to a value in unit frequency/second, considering parameter No.
of pole pairs 373 (in dataset 1).

The gradient is changed internally by the change in objects delta-time or delta-speed.

No. Object Min. Max.
32767
0x604A/1 Delta speed (rpm) 1 (= OX7FFF)
. 65535
0x604A/2 Delta time (sec) 1 (= OXFFFF)
A speed
delta speed
delta time
>
time

When objects 0x604A/1 or 0x604A/2 are written and a save parameters instruction is gen-
erated after that (object 0x1010), the object values in the non-volatile memory will be
saved. When the frequency inverter is switched on the next time, the values set before will
be activated again and overwrite the settings of parameters Emergency Stop Clockwise
424 and Emergency Stop Anticlockwise 425.
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9.8.5.12 0x6060/0 Modes of operation

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6060
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. # x40)
o All modes

With object 0x6060 modes of operation, the designated operation mode of the inverter is set. Depend-
ing on the used configuration of the inverter, there are different choices feasible.

Available values for modes of operation with inverter in motion control configuration (P.30 = x40 and
412 L ocal/Remote = "1 — Control via Statemachine"):

Dec. / Mode
1 —  Profile position mode
2 —  Velocity mode (Default)
3 —  Profile velocity mode
6 .

—  Homing mode
/ —  Interpolated position mode - not supported by Ethernet/IP
8 —  Cydlic sync position mode - not supported by Ethernet/IP
0 —  Cydlic sync velocity mode - not supported by Ethernet/IP
-1 —  Table travel record (manufacturer specific mode)
2 —  Move away from Limit switch (manufacturer specific mode)
-3 —  Electronic Gear: Slave (manufacturer specific mode)

Object 0x6060 modes of operation is limited as described in the table.

No. Object Min. Max.
0x6060/0 Modes of operation -3 | OxFD 9

Available value for modes of operation with inverter in non-motion control configuration (P.30 = x40
and 412 Local/Remote = "1 — Control via Statemachine")

2 - velocity mode |

The inverter in non-motion control configuration ignores all settings other than "2". When accessing via
SDO, an SDO fault message is generated, that prompts the invalid value.

For further information see chapter 12 "Control of frequency inverter".
9.8.5.13 0x6061/0 Modes of operation display

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6061 0 Modes of operation display Integer8 ro Tx
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. # x40)
o All modes o Value always "2"

Object 0x6061 modes of operation display acknowledges the previously set value of modes of operation
by displaying the same value as modes of operation.
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After setting 0x6060 modes of operation, the PLC must wait for this acknowledgement
before sending any other command to the inverter.

For further information see chapter 12 "Control of frequency inverter".
9.8.5.14 0x6064 /0 Position actual value

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6064 0 Position actual value Integer32 ro Tx
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

Object 0x6064 position actual value represents the actual value of the position measurement device in
user units.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.
The value is the same like stated in parameter Actual Position 1108.

9.8.5.15 0x6065/0 Following error window

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x6065
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

Object 0x6065 following error window is used to set the threshold of a device warning when the follow-
ing error becomes too big.

In the application manual "Positioning", the term "Contouring error" is used instead of the
CANopen® term "Following error".

Object 0x6065 following error window defines a range of tolerated position values symmetrical to the
position demand value defined in user units.

The valid value range of object 0x6065/0 following error window is 0 ... 0x7FFF FFFF (23!-1). Writing a
value of 0x8000 0000 (23')... OXFFFF FFFE (232-2) results in an SDO abort (value range).

If the value of the following error window is set to OxFFFF FFFF (232-1) OR 0, the following error window
is switched off.

The actual following error is displayed in object 0x60F4 Following error actual value.

The warning is triggered if the Following error window was exceeded for the time specified in Object
0x6066 following error time out. No device fault is triggered.

Writing to object 7ollowing error window automatically generates a write command to con-
touring error parameter Warning Threshold 1105 (data set 5, all data sets in RAM only !).

If object 0x6065/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of Warning Threshold 1105.

==

ﬂ The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.
0
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9.8.5.16 0x6066/0 Following error time out

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6066
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. = x40)
o All modes

When a following error (Object 0x6065 following error window) occurs longer than the defined value of
object 0x6066 following error time out given in milliseconds, the corresponding bit in the Status word
(bit 13 following error) is set to one. No device fault is triggered.

Writing to object following error time out automatically generates a write command to
parameter Contouring Error Time 1119 (data set 5, all data sets in RAM only !).

If object 0x6066/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of Contouring Error Time 1119.

S

9.8.5.17 0x6067/0 Position window

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x6067
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

The signal "target position reached" can be changed in accuracy with Object 0x6067 Position window
for the modes which use Status Word Bit 10 "Target reached" as "Target Position reached" like "Profile
Positioning Mode" and "Table Travel Record Mode".

Object 0x6067 position window defines a symmetrical range of accepted positions relative to the target
position in user units. If the actual value of the position measurement device is within the position
window, the target position is regarded as reached. "Target reached" is displayed in Bit 10 of the status
word. The actual position must be inside the position window during the time specified in Object 0x6068
Position window time.

If the actual position drifts outside the target window or if a new target position is set, the "Target
reached" Bit is reset until the position and time conditions are met again.

The valid value range of object 0x6067/0 position window is 0 ... 0x7FFF FFFF (23!-1). Writing a value
of 0x8000 0000 (231)... OXFFFF FFFE (232-2) results in an SDO abort (value range).

If the value of Position window is set to OxFFFF FFFF (232-1) OR 0, the position window control is
switched off.

Position
], Target window

Target position / I Target window

t
Target position reached —
=
Target t
window time
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Writing to object position window automatically generates a write command to parameter

Target Window 1165 (data set 5, all data sets in RAM only !).

If object 0x6067/0 was written and then a save parameters command (object 0x1010)

processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of Target Window 1165.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

9.8.5.18 0x6068/0 Position window time

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6068
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

When the actual position is within the Position window during the defined Position window time (given
in milliseconds), then the corresponding bit in the Status word (bit 10 target reached) is set to one. This
is considered in Modes that use Status Word Bit 10 "Target reached" as "Target Position reached" like
"Profile Positioning Mode" and "Table Travel Record Mode".

Writing to object Position window time automatically generates a write command to pa-
rameter Target Window Time 1166 (data set 5, all data sets in RAM only !).

If object 0x6068/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of Target Window Time 1166.

==

9.8.5.19 0x606C/0 Velocity actual value [u/s]

Index | Sub-index Meaning Datatype | Access | Map | Def.-val
0x606C 0 velocity actual value Integer32 ro [ Tx
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. # x40)
o All modes

The actual velocity value in [u/s] is displayed.
9.8.5.20 0x606D/0 Velocity Window

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x606D
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Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Velocity mode o Profile Positioning mode
o Velocity mode
o Homing mode
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

Object 0x606D Velocity window is used to define the threshold of Bit 10 "Target reached" of the Status
word in Profile Velocity mode.

Object 0x606D Velocity window defines the symmetric range around the value of Object Ox60FF 7arget
Velocity in user units/s.

Bit 10 "Target reached" is set in the Status word when the difference between 0x60FF 7arget Velocity
and 0x606C Velocity Actual value is smaller than the 0x606D Velocity Window for a longer time than
0x606E Velocity Window Time.

The value range of Object 0x606D/0 Velocity Window is O ... 65535 u/s.

If the value of 0x606D/0 Velocity Window is set to 0, bit 10 "Target reached" of the Status word is only
set with the exact equality of actual speed and reference speed. It is recommended to set the value
large enough to get a reliable status information of Bit 10 "Target reached".

Writing to object 0x606D/0 Velocity Window automatically generates a write command to
parameter Velocity Window 1276 (data set 5, all data sets in RAM only !).

If object 0x606D/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Velocity Window 1276.

=~

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=

9.8.5.21 0x606E/0 Velocity Window Time

Index | Sub-index Meanin Data e Access Ma Def.-Val

0x606E

Object works in: Object does not work in:

— Motion Control: — Motion Control:

o Profile Velocity mode o Profile Positioning mode
o Velocity mode
o Homing mode
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

Object 0x606E Velocity window Time defines the time, for which at least reference velocity and Actual
velocity must be similar enough to set Bit 10 "Target reached" of the Status word. The similarity ("Hys-
teresis") is defined via 0x606D Velocity Window.
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0x606D Velocity window defines the symmetric range around the value of Object 0x60FF 7arget Velocity
in user units/s.

Bit 10 "Target reached" is set in the Status word when the difference between 0x60FF 7arget Velocity
and 0x606C Velocity Actual value is smaller than the 0x606D Velocity window for a longer time than
0x606E Velocity Window Time.

If both conditions are not met at the same time, bit 10 "Target reached" of the Status word is reset.

The value range of Object 0x606E/0 Velocity Window Timeis 0O ... 65535 ms.

Writing to object 0x606E/0 Velocity Window Time automatically generates a write com-
mand to parameter Velocity Window Time 1277 (data set 5, all data sets in RAM only).

If object 0x606D/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Velocity Window Time 1277.

ea

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=

9.8.5.22 0x606F/0 Velocity Threshold

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x606F
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Velocity mode o Profile Positioning mode

Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)

Object 0x606F Velocity Window Threshold defines a threshold to change Bit 12 "Velocity" of the Status
word in Profile Velocity mode. If the absolute value of the Actual Velocity lies for the time given over
0x6070 Velocity Threshold Time above the threshold 0x606F Velocity Threshold, the bit is reset. If the
Actual Velocity falls below the defined threshold of 0x606F Velocity Threshold, bit 12 "Velocity" of the
Status word is set.

The value range of Object 0x606F/0 Velocity Window Thresholdis O ... 65535 u/s.

Writing to object 0x606F/0 Velocity Window Threshold automatically generates a write
command to parameter Threshold Window 1278 (data set 5, all data sets in RAM only !).

If object 0x606F/0 Velocity Threshold was written and then a save parameters command
(object 0x1010) processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Threshold Window 1278.

ea

ﬂ The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.
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9.8.5.23 0x6070/0 Velocity Threshold Time

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x6070

Object works in: Object does not work in:

—  Motion Control: —  Motion Control:

o Profile Velocity mode o Profile Positioning mode
o Velocity mode
o Homing mode
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

If the absolute value of the Actual Velocity lies for the time given over 0x6070 Velocity Threshold Time
above the threshold 0x606F Velocity Threshold, the bit is reset. If the Actual Velocity falls below the
defined threshold of 0x606F Velocity Threshold, bit 12 "Velocity" of the Status word is set.

The value range of Object 0x6070/0 Velocity Window Timeis 0 ... 65535 ms.

Writing to object 0x606F/0 Velocity Window Threshold automatically generates a write
command to parameter Threshold Window Time 1279 (data set 5, all data sets in RAM only

1.

If object 0x606F/0 Velocity Threshold was written and then a save parameters command
(object 0x1010) processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Threshold Window Time 1279.

=~

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=

9.8.5.24 0x6071/0 Target Torque

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x6071

The value that can be transmitted via object 0x6071 is selectable as source 808 for various parameters
(e.g. FT input buffer percentage 1381).

It is also available as operation mode 95 or inverted operation mode 195 (e.g. for parameter Reference
percentage source 476) in configurations with torque control (Configuration 30 = x30).

The value 0x3E8 (=1000) is the rated motor torque (100.0 %).
By default, object 0x6071 is not linked to a device function. In order to use object 0x6071,
at least one device function must be linked to the object by setting the relevant parameters.

The values of object 0x6071 range from -3000 to 3000 (= -300.0...300.0 %).

No. Object Min. Max.
0x6071/0 Target Torque -3000 3000
(= 0xF448) (= 0x0OBB8)
Hexadecimal value 0x6071 Decimal value 0x6071 Percentage of Target Torque
0x03E8 1000 100.0
0x0064 100 10.0
0x0001 1 0.1
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Hexadecimal value 0x6071

Decimal value 0x6071

Percentage of Target Torque

OxFF18 -1000 -100.0
0xFF9C -100 -10.0
OXFFFF -1 -0.1
9.8.5.25 0x6077/0 Torque actual value
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6077 0 Torgue actual value Integerl6 ro Tx

Object 0x6077 Torgue actual value shows the actual torque (see parameter Torque 224).
The value 0x3E8 (=1000) is the rated motor torque (100.0 %). Please also note object 0x6071.

9.8.5.26 0x6078/0 Current actual value
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6078 0 Current actual value Integerl6 ro Tx

Object 0x6078 Current actual value shows the actual current value (see parameter R.m.s current 211).

The value 0x3E8 (=1000) is the rated motor current (100.0 %). The rated motor current is set during
commissioning in parameter Rated current 371.

9.8.5.27 0x6079/0 DC link circuit voltage
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6079 0 DClink circuit voltage Integer32 ro Tx

Object 0x6079 DC link circuit voltage shows the actual value of the DC link voltage in mV (see parameter
DC link voltage 222).

Value 0x0001 86A0 (=100 000) is equivalent to 100.000 V (three decimal places).

9.8.5.28 0x607A/0 Target position
Index | Sub-index Meanin Data e Access Ma Def.-Val
0x607A
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Positioning mode o Velocity mode

Profile Velocity mode
Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)

Object 0x607A target position defines the position (in user units) that the drive should move to in profile
position mode.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

9.8.5.29 0x607C/0 Home offset
Index | Sub-index Meanin Data e Access Ma Def.-Val
0x607C
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Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Homing mode o Velocity mode
o Profile Velocity mode
o Profile Positioning mode
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

Object 0x607C home offset defines the offset between the zero position of the position measurement
device found during homing and the zero position of the application. All subsequent movements are in
relation to the application zero position.

Writing to object home offset automatically generates a write command to parameter Home
Offset 1131 (data set 5, all data sets in RAM only !).

If object 0x607C/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Home Offset 1131.

S

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=

9.8.5.30 0x6081/0 Profile velocity [u/s]

Index | Sub-index Meanin Data e Access Ma Def.-Val

0x6081

Object works in: Object does not work in:

—  Motion Control: —  Motion Control:

o Profile Velocity mode o Profile Positioning mode
o Velocity mode
o Homing mode
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

Object 0x6081 profile velocity is the velocity (in user units per second) at the end of the acceleration
ramp in profile position mode.

ﬂ The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

The values of Object 0x6081 are limited to 1 to 0x7FFF FFFF.

No. Object Min. Max.
i . 2147483647
0x6081/0 Profile velocity (u/s) 1 (= OX7FFF FFFF)
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9.8.5.31 0x6083/0 Profile acceleration

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6083
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Velocity mode o Velocity mode
o Profile Positioning mode o Homing mode
o Electronic Gear: Slave o Table Travel record mode
o Move away from Limit Switch
— Non motion Control (conf. # x40)

Object 0x6083 profile acceleration is the acceleration in user units per second? [u/s2] in profile position
mode.

ﬂ The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

The values of Object 0x6083 are limited to 1 to Ox7FFF FFFF (231-1).

No. Object Min. Max.
i . 2147483647
2
0x6083/0 Profile acceleration (u/s2?) 1 (= Ox7FFF FFFF)

9.8.5.32 0x6084/0 Profile deceleration

WARNING
Safety functions failure
A If 0x6084 is set to inappropriate settings, the safety function may fail!
e Always check the deceleration ramp configuration for appropriate settings.
Index | Sub-index Meanin Data type Access Ma Def.-Val
0x6084
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Velocity mode o Velocity mode
o Profile Positioning mode o Homing mode
o Electronic Gear: Slave o Table Travel record mode
o Move away from Limit Switch
— Non motion Control (conf. # x40)

Object 0x6084 profile deceleration is the deceleration in u/s2.

ﬂ The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

The values of Object 0x6084 are limited to 1 to Ox7FFF FFFF (23!-1).

No. Object Min. Max.
i ) 2147483647
2
0x6084/0 Profile deceleration (u/s2) 1 (= Ox7FFF FFFF)
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9.8.5.33 0x6085/0 Quick stop deceleration

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6085
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Positioning mode o Velocity mode
o Profile Velocity mode o
o Homing mode o Non motion Control (conf. # x40)
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave

Object 0x6085 qguick stop deceleration is the deceleration (in user units per second?) in profile position
mode for quick stop mode (Control word bit 2 = 0).

Writing to object Quick stop deceleration automatically generates a write command to pa-
rameter Emergency Ramp 1179 (data set 5, all data sets in RAM only !).

If object 0x6085/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory. After the next power on of
the inverter, the previously set value is reactivated and overwrites the setting of parameter
Emergency Ramp 1179.

==

ﬂ The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

The values of Object 0x6085 are limited to 1 to Ox7FFF FFFF (231-1).

No. Object Min. Max.
. . 2147483647
2
0x6085/0 Quick stop deceleration (u/s2?) 1 (= 0x7FFF FFFF)

9.8.5.34 0x6086/0 Motion profile type

Index | Sub-index Meanin Data type Access Ma Def.-Val
0x6086
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Positioning mode o Velocity mode
o Profile Velocity mode o Homing mode
o Move away from Limit Switch o Table Travel record mode
o Electronic Gear: Slave
o Non motion Control (conf. = x40)

Object 0x6086 motion profile type defines the ramp behavior for acceleration/deceleration.
Supported values for motion profile type:

— 0 - linear ramp

—  3-jerk limited ramp
In mode 3 "jerk limited ramp", the ramp uses the parameters:

— Ramp Rise Time 1176

— Ramp Fall Time 1178
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Acceleration

Deceleration

v

Ramp Fall Time 1178

Ramp Rise Time 1176

— The Ramp Rise/Fall time in 7able travel record mode is defined via parame-
ters 1205 and 1207.

— The Ramp Rise/Fall time in Homing mode is defined via parameter 1135.

— The Ramp Rise/Fall time in Velocity mode and in Non-Motion Control configu-
rations is defined via parameters 430...433.

— The Ramp Rise/Fall times in these modes are independent of the settings of
object 0x6086.

9.8.5.35 0x6091/n Gear ratio

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6091 0 Highest sub-index supported Unsigned8 ro No 2
|

| 2 |
Object works in: Object does not work in:
— Motion Control: o Non motion Control (conf. = x40)

o All modes

Object 0x6091 gear ratio defines the ratio of motor shaft revolutions to driving shaft revolutions.

N

0x6091/1 motor shaft revolutions <= Parameter Gear Box : Motor Shaft Revolutions 1117
0x6091/2 driving shaft revolution s Parameter Gear Box : Driving Shaft Revolutions 1116

Gear ratio =

Writing to object motor shaft revolutions automatically generates a write command to
parameter Gear Box: Motor Shaft Revolutions 1117 (data set 5, all data sets in RAM
only!).

If object 0x6091/1 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of Gear Box: Motor shaft revolutions 1117.

Writing to object driving shaft revolutions automatically generates a write command to
parameter Gear Box: Driving Shaft Revolutions 1116 (data set 5, all data sets in RAM
only!).

If object 0x6091/2 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Gear Box: Driving Shaft Revolutions 1116.

=~ I~ I -~
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Alternatively the parameters 1116 and 1117 can be used instead of the Objects.

0x6091/1  Motor Shaft revolutions 1117 Gear Box: Motor Shaft Revolutions
0x6091/2  Driving Shaft revolutions 1116 Gear Box: Driving Shaft Revolu-
tions

The values of Objects 0x6091/1 and 6091/2 are limited as follows:

No. Object Min. Max.
0x6091/1 Motor shaft revolutions 1 65535
(= 0x0000 FFFF)
- . 65535
0x6091/2 Driving shaft revolutions 1 (= 0x0000 FFFF)

9.8.5.36 0x6092/n Feed constant

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6092 0 Highest sub-index supported Unsigned8 ro No 2
Object works in: Object does not work in:
— Motion Control: o Non motion Control (conf. = x40)
o All modes

Object 0x6092 feed constant defines the feed (in user units) per driving shaft revolutions.

0x6092/1 feed £ Parameter Feed Constant 1115
0x6092/2 driving shaft revolui 1

Feed constant =

The allowed value for 0x6092/2 driving shaft revolutions is 1 only. Writing values other
than 1 results in an SDO abort response.

Writing to object feed or driving shaft revolutions automatically generates a write com-
mand to parameter Feed Constant 1115 (data set 5, all data sets in RAM only!).

If object 0x6092/1 or 0x6092/2 was written and then a save parameters command (ob-
ject 0x1010) processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Feed constant 1115.

Bad

The values of Object 0x6092/1 and 6092/2 are limited as follows:

No. Object Min. Max.
65535
0x6092/1 Feed 1 (= 0x0000 FFFF)
0x6092/2 (Driving) shaft revolutions 1 1
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9.8.5.37 0x6098/0 Homing method
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6098
Object works in: Object does not work in:
—  Motion Control x40: —  Motion Control x40:
o Homing mode o Profile Positioning mode

Profile Velocity mode
Velocity mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

o Non motion Control (conf. = x40)

Object 0x6098/0 Aoming method determines the method that will be used during homing. For a detailed
description of the different homing modes see the application manual "Positioning".

Writing to object homing method automatically generates a write command to parameter
Homing Mode 1130 (data set 5, all data sets in RAM only !).

If object 0x6098/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Homing Mode 1130.

S

Factory setting. No homing; the current position value is
0- No Homing not changed. The current position value is the value saved
upon the last disconnection of the power supply.
1- Neg. Limit Switch & Ref. -Signal Homing to r_1egat|ve HW limit switch with detection of en-
coder ref. signal.
2- | Pos. Limit Switch & Ref. -Signal Homing to positive HW limit switch with detection of en-
coder ref. signal.
Pos. Home-Sw., Ref.-Signal left of Homing to positive home switch with detection of encoder
3- Edge ref. signal. Home position is the first encoder ref. signal to
the left of the edge of the home switch signal.
] o . Homing to positive home switch with detection of encoder
4 - Egs.eHome Sw., Ref.-Signal right of ref. signal. Home position is the first encoder ref. signal to
9 the right of the edge of the home switch signal.
) . . Homing to negative home switch with detection of en-
5- Eggé Home-Sw., Ref.-Signal right of coder ref. signal. Home position is the first encoder ref.
9 signal to the right of the edge of the home switch signal.
L - i Homing to negative home switch with detection of en-
6 - Eggé Home-Sw.: Ref.-Signal left of coder ref. signal. Home position is the first encoder ref.
9 signal to the left of the edge of the home switch signal.
7. Pos. Lim.-Sw., Ref.-Sig. left of left Homing to home switch with detection of encoder ref. sig-
Edge of Home-Sw. nal. Homing direction positive (clockwise). Reversal of di-
8- Pos. Lim.-Sw., Ref.-Sig. right of left | rection of rotation when positive HW limit switch is
Edge of Home-Sw. reached.
Pos. Lim.-Sw., Ref.-Sig. left of right | Home position is the first encoder ref. signal to the left or
8- Edge of Home-Sw. right of the left or right edge of the home switch signal.
10 - Pos. Lim.-Sw., Ref.-Sig. right of right
Edge of Home-Sw.
11 - Neg. Lim.-Sw., Ref.-Sig. right of right | Homing to home switch with detection of encoder ref. sig-
Edge of Home-Sw. nal. Homing direction negative (anticlockwise). Reversal of
12 - Neg. Lim.-Sw., Ref.-Sig. left of right | direction of rotation when negative HW limit switch is
Edge of Home-Sw. reached.
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13 - Neg. Lim.-Sw., Ref.-Sig. right of left | Home position is the first encoder ref. signal to the left or
Edge of Home-Sw. right of the left or right edge of the home switch signal.
14 - Neg. Lim.-Sw., Ref.-Sig. left of left
Edge of Home-Sw.
17 ... 30: like 1 ... 14, but without encoder ref. signal
17 - | Neg. Limit Switch Homing to negative HW limit switch.
18 - | Pos. Limit Switch Homing to positive HW limit switch.
19 - | Pos. Home-Sw., left of Edge Homing to positive home switch_. Hon_1e position is at the
’ " left of the edge of the home switch signal.
. Homing to positive home switch. Home position is at the
20 - | Pos. Home-Sw., right of Edge right o? thepedge of the home switch sigFr)1aI.
. Homing to negative home switch. Home position is at the
21 - | Neg. Home-Sw., right of Edge right o? the eégge of the home switch signpal.
Homing to negative home switch. Home position is at the
22 - | Neg. Home-Sw., left of Edge left of ghe edgge of the home switch signaIID.
23 - Pos. Lim.-Sw., left of left Edge of Homing to home switch. Homing direction positive (clock-
Home-Sw. wise). Reversal of direction of rotation when positive HW
94 - | Pos. Lim.-Sw., right of left Edge of limit switch is reached.
Home-Sw. Home position is at the left or right of the left or right
55 . | Pos. Lim.-Sw., left of right Edge of edge of the home switch signal.
Home-Sw.
2 - Pos. Lim.-Sw., right of right Edge of
Home-Sw.
Neg. Lim.-Sw., right of right Edge of | Homing to home switch. Homing direction negative (anti-
27 - : A ! :
Home-Sw. clockwise). Reversal of direction of rotation when negative
28 - Neg. Lim.-Sw., left of right Edge of | HW limit s_vyitch_ is reached. _ _
Home-Sw. Home position is at the left or right of the left or right
29 - Neg. Lim.-Sw., right of left Edge of | edge of the home switch signal.
Home-Sw.
30- Neg. Lim.-Sw., left of left Edge of
Home-Sw.
33 - | Ref.-Signal left of act. pos. Home position is the first encoder ref. signal in negative
34- | Ref.-Signal right of act. pos. Eg;catei(r)z:]t.ion mode 33) or positive (operation mode 34) di-
Current position is home position. Home offset (Parameter
35- | Current Position Home-Offset 1131) is taken over as actual position
value.
9.8.5.38 0x6099/n Homing speeds
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6099 0 Highest sub-index supported Unsigned8 ro No 2

Object works in:
Motion Control:

o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave ¥

Object does not work in:
Motion Control x40:

o
o Velocity mode
o

o Profile Positioning mode
Profile Velocity mode

Table Travel record mode

o Non motion Control (conf. = x40)

1) Electronic Gear: Slave uses this object for the Master/Slave Position Correction Function, see chapter 12.4.10.2
"Master/Slave Position Correction".

Object 0x6099/1 speed during search for switch defines the speed (in user units per second) during
search for switch.
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Object 0x6099/2 speed during search for zero defines the speed (in user units per second) during search
for zero. This speed is also used as reference value in the "Move away from Limit Switch" mode.

The values of Object 0x6099/1 and 6099/2 are limited as follows:

No. Object Min. Max.
. . 2147483647
0x6099/1 speed during search for switch 1 (= Ox7FFF FFFF)
. 2147483647
0x6099/2 speed during search for zero 1 (= Ox7FFF FFFF)

Writing to object speed during search for switch automatically generates a write com-
mand to parameter Fast Speed 1132 into RAM (data set 5, all data sets in RAM only!).

If object 0x6099/1 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Fast speed 1133.

Writing to object speed during search for zero automatically generates a write command
to parameter Creep speed 1133 into RAM (data set 5, all data sets in RAM only!).

If object 0x6099/2 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Creep speed 1133.

BE BB

The dimension of the user units is set via objects 0x6091 Gear ratio and 0x6092 Feea
constant.

=

9.8.5.39 0x609A/0 Homing acceleration

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x609A
Object works in: Object does not work in:
Motion Control: Motion Control:
o Homing mode o Profile Positioning mode
o Move away from Limit Switch o Profile Velocity mode
o Electronic Gear: Slave? o Velocity mode
o Table Travel record mode
o Non motion Control (conf. = x40)

1) Electronic Gear: Slave uses this object for the Master/Slave Position Correction Function, see chapter 12.4.10.2
"Master/Slave Position Correction".

Object 0x609A/0 Aoming acceleration defines acceleration and deceleration (in user units per second?)
during homing.
The set value is also used as reference acceleration and deceleration value in "Move away from Limit
Switch" mode.

ﬂ Writing to object ~Aoming acceleration automatically generates a write command to pa-

rameter Acceleration 1134 (data set 5, all data sets in RAM only!).
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=

If object 0x609A/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and over-
writes the setting of parameter Acceleration 1134.

=

constant.

The dimension of the user units is set via objects 0x6091 Gear ratio and 0x6092 Feea

The values of Object 0x609A/0 are limited as follows:

No. Object Min. Max.
0x609A/0 Homing acceleration 1 ?i407:78F3F6F4IZFFF)
9.8.5.40 0x60F4/0 Following error actual value
Index [ Sub-index Meaning Data type Access Map | Def.-Val
0x60F4 |0 Following error actual value Integer32 ro [TX

Object works in:
Motion Control:
o All modes

Object does not work in:
o Non motion Control (conf. = x40)

In the application manual "Positioning", the term "Contouring error" is used instead of
the CANopen® term "Following error".

Object 0x60F4 shows the following error actual value. The value is the same like stated in parameter
Actual Contouring error 1109.

The allowed following error is defined by object 0x6065 Following error window.

The Contouring error can be monitored internally to trigger a device fault if a set threshold was reached.
Please refer to the Application manual "Positioning" for details concerning the parameters Fault reaction
1120, Warning threshold 1105, Error Threshold 1106 and Contouring error Time 1119.

0x60F8/0 Max Slippage [u/s]

9.8.5.41

0x60F8

Index | Sub-index

Meanin

Data e Access Ma Def.-Val

o

Object works in:
Motion Control:

Profile Velocity mode

Object
Motion

does not work in:

Control:

(0]

O O O O O

o

Profile Positioning mode
Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

Non motion Control (conf. # x40)

Object 0x60F8/0 Max Slippage can be used to trigger a warning in bit 13 "maximum sljp fault' in the
status word when a too high slip occurs. When the difference of stator frequency and actual speed
exceeds the value set in 0x60F8 Max Slippage, Bit 13 "Max Slippage" of the Status word is set, otherwise

reset.
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a

Writing to object 0x60F8 Max Slippage automatically generates a write command to
parameter Max Slippage 1275 (data set 5, all data sets in RAM only!).

a

If object 0x60F8/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Max Slippage 1275.

a

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed con-
stant.

9.8.5.42 0x60FF/0 Target Velocity [u/s]

Motion Control:
o Profile

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x60F8
Object works in: Object does not work in:

Motion Control:

Velocity mode o Profile Positioning mode
Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

o Non motion Control (conf. = x40)

Object 0x60FF Target Velocity defines the reference velocity in Profile velocity mode.
9.8.5.43 0x6502/0 Supported drive modes

Index | Sub-Index Meaning Data Type Access Map | Def.-Val

0x6502 |0

Supported drive modes Unsigned32  [ro No

Object 0x6502 Supported drive modes displays the supported 0x6060 Modes of Operation.
The value 0x0000 0202 means:

- BitO
- Bit1l
- Bit2
- Bit5
- Bit6
- Bit7
- Bit8

: "Profile Positioning mode" is supported.

: "Velocity mode" is supported.

: "Profile Velocity mode" is supported.

: "Homing mode" is supported.

: "Interpolated Position mode" is not supported.

: "Cyclic Synchronous Positioning mode" is not supported.
: "Cyclic Synchronous Velocity mode" is not supported.

— Bit 16: Manufacturer mode -1 "Table Travel record mode" is supported.
—  Bit 17: Manufacturer mode -2 "Move away from limit switch" is supported.
—  Bit 18: Manufacturer mode -3 "Electronic Gear: Slave" is supported.

9.8.6 Special CANopen objects
CANopen® uses for Communication several objects, that are not used with VARAN®. These are described

in this chapter.

sier usage, the objects are summarized by a table in each paragraph. This table is

For ea
marked additional by colour.
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‘Oranie colour = Read Onli obl'ect \

Abbreviations used

Access: Access type
r/w: Read/Write
ro: Read only
WO: Write only
Map: Mapping
Def.-Val: Default value

The examples show some typical data telegrams that can be watched or used with a CAN analysis tool.
The order of the examples consider the standard CANopen® Format: Lowest Byte left, Highest Byte
right.

The headings are displayed in the format Index/Subindex Object name.

The objects that can be used for either VARAN® or CANopen® are described in chapter 8
"VARAN® Communications” to prevent double descriptions in this manual.

9.8.6.1 0x1005/0 COB-ID SYNC Message

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x1005

Object 0x1005 COB-ID SYNC message defines the identifier for the SYNC message as well as whether
the CANopen® device generates the SYNC.

The default value of this object is 128 (identifier = 128, SYNC message not generated).

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0...10
X gen frame 0 11 bit CAN-ID
Bit 31: X = don't care
Bit 30: 0 = SYNC message not generated

1 = SYNC message generated
Bit 29: 0 =11bitID

1 = 29 bit ID NOT ALLOWED
Bit0 ... 10: 11 bit CAN-ID

9.8.6.2 0x1006/0 Communication Cycle Period

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x1006

The communication cycle period is the time distance between two consecutive SYNC messages. The
SYNC message is used by the inverter for synchronisation of the motion control system to the SYNC
message. This is especially important for the interpolated position mode.

The value for communication cycle period is given in multiples of microseconds.
Values smaller than 20000 (20 ms) are allowed.
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The synchronization of the inverter to an external clock has to be met under the condition, that at least
one RxPDO or TxPDO is defined as synchronous object and is activated. The definitions of the TxPDO /
RxPDO objects can be changed via objects 0x1400 / 0x1800.

i)

The inverter can only process the SYNC mechanism in multiples of milliseconds. For
this reason the allowed values for object 0x1006/0 communication cycle period are
multiples of milliseconds.

E.g.: 0x1006/0 = 4000 = 4 ms

If the communication cycle period is NOT set (0x1006/0 = 0), the inverter measures
the time distance between the SYNC messages over the first 11 messages. Please
note, that the monitoring function is deactivated for setting “0”. The measurement is
solely for internal uses of the frequency inverter. The time must not change after the
measurement.

B

Sync

tsync+50 %

Y

i

The time distance between two consecutive SYNC messages is monitored.

If object 0x1006/0 communication cycle period is set to a value other than zero, then
a communication error event is triggered whenever the time defined by 0x1006/0 is
exceeded by more than 50%.

After SYNC telegram “A”, SYNC telegram “B” has to be received latest after the set
SYNC time + 50 %.

If object 0x1006/0 communication cycle period is not set (= zero), then this monitoring
function is not active.

9.8.6.3 0x1007/0 Synchronous window length

0x1007

Index | Sub-index Meanin Data e Access Ma Def.-Val

Synchronous window length is the time span after a SYNC message in which the inverter is supposed
to update its data from receive PDOs and to send transmit PDOs. If either of these actions is not possible
in the specified time an emergency message is sent and all remaining synchronous PDOs are discarded
until the next SYNC message.

The value for synchronous window length is given in multiples of microseconds.

E.g.: 0x1007/0 = 2000 = 2 ms
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If object 0x1007/0 synchronous window length is not set (= zero), then this monitoring
function is not active.

To avoid unnecessary bus load, the emergency message is sent once only. The next
emergency message concerning this problem will be sent after the successful pro-
cessing of all synchronous PDOs within the synchronous window length and a new
violation of synchronous window length.

9.8.6.4 0x100C/0 Guard Time
Index | Sub-index Meanin Data e Access Ma Def.-Val
0x100C

The response monitoring time is calculated by the multiplication of the objects guard time and lifetime
factor. Object 0x100C/0 defines the guard time in units of one millisecond. Guard time = 0 deactivates
the guarding function.

If the response monitoring time is exceeded, the node reacts as defined by the setting of object 0x6007
abort connection option code.

9.8.6.5 0x100D/0 Lifetime Factor

Index | Sub-index Meanin Data e | Access Ma Def.-Val
0x100D

The object "Lifetime Factor" is the multiplier for guard time. Lifetime factor = 0 deactivates the guarding
function.

9.8.6.5.1 0x1014/0 COB-ID Emergency Message
Index | Sub-index Meanin Data e Access Ma Def.-Val
0x1014

The identifier and thus the definition of the priority for the emergency message can be set with object
0x1014/0.

The default value of the identifier is 128 + Node ID (valid).

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0...10
valid 0] frame 0 11 bit CAN-ID
Bit 31: 0 = EMCY existent / valid

1 = EMCY non-existent / not valid

Bit 29: 0 =11BitID
1 =29 Bit ID NOT ALLOWED
Bit 0 ... 10: 11 bit CAN-ID

The emergency message is transmitted with the emergency message COB-ID and comprises eight bytes.
This object is generated in individual cases and the fault acknowledgement signaled by an emergency
message with the data contents equal to zero. The contents are coded according to the following table:

Byte Contents

0 Low-byte error code (0x603F)
1 High-byte error code (0x603F)
2 Error register (0x1001)
3 0

4 0

5 0

6 Low-byte, internal error code

7 High-byte, internal error code

Bytes 0, 1 and 2 have a fixed definition within the emergency object. Bytes 6 and 7 are used product-specifically
on the basis of the specification.
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9.8.6.5.2 0x1016/n Consumer Heartbeat Time
Index | Sub-index Meaning
0x1016 0 Highest sub-index supported

Data type Access Map | Def.-Val
Unsigned8 ro No 3

Up to three heartbeat producers can be monitored with object 0x1016/n (controlled via sub-indexes n
=1 ... 3). Setting "Consumer Heartbeat Time" = 0 means no monitoring.

Node ID identifies the device to be monitored. The Heartbeat Time states the maximum time in milli-
seconds between two heartbeat messages of the heartbeat producer to be monitored. If this time is
exceeded, the monitoring node reacts as defined by the setting of object 0x6007 abort connection
option code.

Bit 24 to Bit 31 Bit 16 to Bit 23 Bits O to Bit 15

not used Node ID Heartbeat Time
9.8.6.5.3 0x1017/0 Producer Heartbeat Time
Index | Sub-index Meanin Data e Access Ma Def.-Val

0x1017

The time for the transmission of a heartbeat object is set with object 0x1017/0. The setting “Producer
Heartbeat Time” = 0 means that no heartbeat object is transmitted.

9.8.6.5.4 0x1029/n Error Behavior

Index | Sub-index Meaning

0x1029 0 Highest sub-index supported

Data type Access Map | Def.-Val
Unsigned8 ro No 1

The Error Behavior object defines the behavior of the NMT state machine in the event of a communica-
tion error (BusOff, Guarding, Heartbeat, SYNC, RxPDO-length).

Value Function

0 Change to NMT state Pre-Operational (default)
(only if currently in NMT state Operational)

1 No change of NMT state

2 Change to NMT state Stopped

9.8.6.5.5 0x1200/n SDO Server Parameter

Index Sub-index Meaning Data type Access Map Def.-Val
0x1200 0 Highest sub-index supported | Unsigned8 ro No 2
1 COB-ID client = server (Rx) | Unsigned32 ro No See text
2 COB-ID server > client (Tx) | Unsigned32 ro No See text

Object 0x1200 defines the SDO server parameters. The values are read-only and pre defined according
to the device node address.

COB-ID client > server (Rx) = 1536 + node address
COB-ID server > client (Tx) = 1408 + node address

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0...10
valid 0 frame 0 11 bit CAN-ID
Bit 31: 0 = SDO existent / valid
Bit 29: 0 =11BitID
Bit 0 ... 10: 11 bit CAN-ID
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9.8.6.5.6 0x1400/n, 0x1401/n, 0x1402/n
RxPDO Communication Parameters

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1400 0 Highest sub-index supported Unsigned8 ro No 2
0x1401

0x1402

RxPDO Communication parameters:

0x1400/n RxPDO1 COB-ID Default value: 0x200 (=512) +Node ID
0x1401/n RxPDO2 COB-ID Default value: 0x300 (=768) +Node ID
0x1402/n RxPDO3 COB-ID Default value: 0x400 (=1024) +Node ID

These communication parameters define the COB-ID and transmission type used by the RxPDOs. Only
sub-index 1,2 and 5 are used for RxPDOs. The default setting for the used COB-ID depends on the Node
ID and can be changed. The default value for transmission type is 255 (event driven) and can also be
changed (see table).

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0...10
valid 0 frame 0 11 bit CAN-ID
Bit 31: 0 = PDO existent/valid

1 = PDO non-existent/not valid
Bit 29: 0 =11BitID

1 =29 Bit ID NOT ALLOWED
Bit0 ... 10: 11 bit CAN-ID

RxPDO1 Default = valid
RxPDO0O2/3 Default = not valid

value meaning description
0 synchronous Update RxPDO data on each SYNC
1...240 synchronous Update RxPDO data on each SYNC
241 — reserved Value not allowed
257
252 synchronous/RTR Value not allowed
253 asynchronous/RTR | Value not allowed
254 asynchronous Event driven (manufacturer specific)
255 asynchronous Event driven (profile specific) default value

Values 254 & 255 are handled identically. Update RxPDO data on each Rx.

Inhibit time:
The inhibit time for RxPDO is without function. Values can be entered, but are without further function.
Event time:

The event time is used as monitoring function for RxPDQO's. If during the set time no RxPDO is received,
one of the following faults is triggered:
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— 202A Fault RxPDO1
— 202B Fault RxPDO2
— 202C Fault RxPDO3
9.8.6.5.7 0x1800/n, 0x1801/n, 0x1802/n
TxPDO Communication Parameters

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1800 0 Highest sub-index supported | Unsigned8 ro No 5
0x1801

0x1802

TxPDO Communication parameters:

0x1800/n TxPDO1 COB-ID Default value: 0x180 (=384) +Node ID
0x1801/n TxPDO2 COB-ID Default value: 0x280 (=640) +Node ID
0x1802/n TxPDO3 COB-ID Default value: 0x380 (=896) +Node ID

These communication parameters define the COB-ID and transmission type used by the TxPDOs. The
default setting for the COB-ID depends on the Node ID and can be changed. The default value for the
transmission type is 255 (event driven) and can also be changed (see table).

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0...10
valid 0] frame 0 11 bit CAN-ID
Bit 31: 0 = PDO existent / valid

1 = PDO non-existent / not valid
Bit 29: 0 =11BitID

1 = 29 Bit ID NOT ALLOWED
Bit 0 ... 10: 11 bit CAN-ID

TxPDO1 Default = valid
TxPDO2/3 Default = not valid

value meaning description
0 Synchronous Update TxPDO data and send on SYNC only when data
has changed
1...240 Synchronous Update TxPDO data and send on each "n” SYNC
241 Reserved Value not allowed
251
252 synchronous/RTR Update TxPDO data on SYNC and send on following RTR
253 asynchronous/RTR | Update TxPDO data and send on RTR
254 asynchronous Event driven (manufacturer specific)
255 asynchronous Event driven (profile specific) default value

Values 254 + 255 are handled identically. Send TxPDO on data change or event time.

Inhibit time: The inhibit time is the minimum time distance between two consecutive TxPDOs for
asynchronous TxPDOs. During the inhibit time, the TxPDO is not send again. Therefore a value change
occurring in this time is send earliest after the inhibit time has elapsed. The value range is 0...65535.

The inhibit time is set in hundreds of microseconds, e. g. a value of 300 is 300 *100 us = 30 ms.
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The device internal time resolution for the inhibit time is in milliseconds, the last digit is
always converted to “0”. An inhibit time value = 37 is truncated to 30 [3.7 ms &> 3 ms].

Values less than 10 are interpreted as 0.

Event time: The event time is the time distance between two consecutive TxPDOs whenever the
TxPDO data has not changed (cycle time). If the inhibit time is set to zero the TxPDO is only sent on a
change of the TxPDO's data. The value range is 0...65535.

The event time is set in milliseconds, e.g. a value of 2000 = 2000 ms.
Example Event time & Inhibt time:

The actual speed value is transferred via TxPDO. The value is updated after the inhibit time has elapsed.
At time A, the value remains constant. During this time, the value is updated after the Event time has
elapsed. At time B, the value changes and is transmitted via TxPDO. The value changes again frequently
and is only updated after the inhibit time has elapsed

nact
-‘\\ //\b/\f\—\_x"‘
n=c¢onst.
» . L #ﬂ > ‘;t
-~ Event time |
Inhibit time Inhibit time
Sub index 4:

Sub-index 4 is included for compatibility reasons. An SDO read/write access to sub index 4 results in an
SDO abort.

9.8.6.6 0x3000/0 SYNC Jitter

Index Sub-index Meanin Data e Access Ma Def.-Val
0x3000

DS301 does not include an object for monitoring the jittering of the SYNC message. ANG inverters
monitor SYNC message jittering with object 0x3000/0 SYNC Jitter (given in multiples of microseconds).

If the SYNC message is received outside the time defined by:
— 0x1006/0 communication cycle period +/- 0x3000/0 SYNC Jitter
a communication error event is triggered.

The value for object 0x3000/0 SYNC Jitter depends on the CANopen® master's capability for time accu-
racy. The value range is 0 ... 17.000 (us) and is in addition internally restricted to 50% of the commu-
nication cycle period (object 0x1006/0 or the measured value).

If object 0x3000/0 SYNC Jitter is set to 0, there is no monitoring of the SYNC message time.

If object 0x3000/0 SYNC Jitter is set to # 0 then monitoring of the SYNC message time is active. The
jitter monitoring is independent of how the communication cycle period is determined (either set with
object 0x1006/0 or by measuring).
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10 Systembus

This chapter describes the usage of Systembus on the CAN interface.

10.1 Baud rate setting/line lengths

The Baud rate settings must be the same in all subscribers. The maximum Baud rate depends on the
necessary total cable length of the system bus. The Baud rate is set up via parameter Baud-Rate 903
and defines the available cable length.

3 - 50 kBaud Transmission rate 50 kBaud 1000 meters
4 - 100 kBaud Transmission rate 100 kBaud 800 meters
5 - 125 kBaud Transmission rate 125 kBaud 500 meters
6 - 250 kBaud Transmission rate 250 kBaud 250 meters
7 - 500 kBaud Transmission rate 500 kBaud 100 meters
8 - 1000 kBaud Transmission rate 1000 kBaud 25 meters

A baud rate under 50 kBaud, as defined according to CANopen, is not sensible for the system bus,
because the data throughput is too low.

The maximum line lengths stated are guidelines.
Depending on the number of subscribers, the baud rate is limited. There are the following restrictions:

Up to and including 250 kBit/s: not more than 64 subscribers
500 kBit/s: not more than 28 subscribers
1000 kBit/s: not more than 10 subscribers

The bus load must be considered in the projecting phase.

10.2 Setting the node address

A maximum of 63 slaves or frequency inverters with system bus can be operated on the system bus.
Each frequency inverter is given a node ID, which may only exist once in the system, for its unambiguous
identification. The setting of the system bus node ID is done via the parameter Node-ID 900.

No. Description Min. Max. Default
900 |[Node-ID -1 63 -1

Thus, the system bus possesses a maximum number of 63 subscribers (Network nodes), plus one fre-
quency inverter as a master.

With the Default of parameter Node-ID 900 = -1, the system bus is deactivated for this
frequency inverter.

If Node-ID 900 = 0 is set, the frequency inverter is defined as the master. Only one
frequency inverter on the system bus may be defined as the master.

10.3 Functional overview

The system bus produces the physical connection between the frequency inverters. Logical communi-
cation channels are produced via this physical medium. These channels are defined via the identifiers.
As CAN does not possess a subscriber-oriented, but a message-oriented addressing via the identifiers,
the logical channels can be displayed via it.

In the basic state (Default) the identifiers are set according to the Predefined Connection Set of CANo-
pen. These settings are aimed at one master serving all the channels. In order to be able to build up
process data movement via the PDO channels between individual or a number of inverters (transverse
movement), the setting of the identifiers in the subscribers has to be adapted.

The exchange of data is done message-oriented. A frequency inverter can transmit and
receive a number of messages, identified via various identifiers.

As a special feature, the properties of the CAN bus mean that the messages transmitted by one sub-
scriber can be received by a number of subscribers simultaneously. The error monitoring methods of
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the CAN bus result in the message being rejected by all recipients and automatically transmitted again
if there is a faulty reception in one receiver.

10.4 Network management

The network management controls the start of all subscribers to the system bus. Subscribers can be
started or stopped individually or jointly. For subscriber recognition in a CAL or CAN open system, the
slaves on the system bus generate a starting telegram (boot-up report).

In the event of a fault, the slaves automatically transmit a fault report (emergency message).

For the functions of the network management, the methods and NMT telegrams (network management
telegrams) defined according to CAN open (CiA DS 301) are used.

10.4.1SDO channels (parameter data)

Each frequency inverter possesses two SDO channels for the exchange of parameter data. In a slave
device, these are two server SDOs, in a device defined as a master a client SDO and a server SDO.
Attention must be paid to the fact that only one master for each SDO channel may exist in a system.

ﬂ Only one master can initiate by the system bus an exchange of data via its client SDO.

The identifier assignment for the SDO channels (Rx/Tx) is done according to the Predefined Connection
Set.

This assignment can be amended by parameterization, in order to solve identifier conflicts in a larger
system in which further devices are on the CAN bus alongside the frequency inverters.

NOTICE

If a system is produced, in which a frequency inverter works as a master, the identifier
allocations for the SDO channel may not be altered.

In this way, an addressing of individual subscribers via the field bus/system bus path of
the master frequency inverter is possible, using a connected PC with Vplus software.

Parameters are read/written via the SDO channels. With the limitation to the SDO Segment Protocol
Expedited, which minimizes the requirements of the parameter exchange, the transmittable data are
limited to the uint / int / long types. This permits complete parameterization of the frequency inverters
via the system bus, as all the settings and practically all the actual values are displayed via these data

types.
10.4.2PDO channels (process data)
Each frequency inverter possesses three PDO channels (Rx/Tx) for the exchange of process data.

The identifier assignment for the PDO channel (Rx/Tx) is done by default according to the Predefined
Connection Set. This assignment corresponds to an alignment to a central master control.

In order to produce the logical channels between the devices (transverse movement) on the system
bus, the amendment of the PDO identifiers for Rx/Tx is necessary.

Each PDO channel can be operated with time or SYNC control. In this way, the operation behavior can
be set for each PDO channel:

The setting of the operation mode is done via the following parameters:

-  TxPDOL1 Function 930, TxPDO2 Function 932 and TxPDO3 Function 934
- RxPDO1 Function 936, RxPDO2 Function 937 and RxPDO3 Function 938

0 - disabled no exchange of data via the PDO channel (Rx and/or Tx)

1 - time-controlled Tx-PDOs cyclically transmit according to the time specification.
Rx-PDOs are read in with Ta = 1 ms and forward the data received to the applica-
tion.

2 - SYNC controlled Tx-PDOs transmit the data from the application that are then current after the ar-

rival of the SYNC telegram.
Rx-PDOs forward the last data received to the application after the arrival of the
SYNC telegram.
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For synchronous PDOs, the master (PC, PLC or frequency inverter) generates the SYNC telegram. The
identifier assignment for the SYNC telegram is done by default according to the Predefined Connection
Set. This assignment can be altered by parameterization.

10.5 Master functionality

An external control or a frequency inverter defined as a master (node ID = 0) can be used as a master.
The fundamental tasks of the master are controlling the start of the network (boot-up sequence), gen-
erating the SYNC telegram and evaluating the emergency messages of the slaves.

Further, there can be access to the parameterization of all the frequency inverters on the system bus
by means of a field bus connection via the client SDO of the master frequency inverter.

10.5.1Control boot-up sequence, network management

The Minimum Capability Boot-Up method defined according to CANopen is used for the state control of
the nodes.

This method knows the pre-operational, operational and stopped states.

After the initialization phase, all the subscribers are in the pre-operational state. The system bus master
transmits the NMT command Start-Remote-Node. With this command, individual nodes or all the
nodes can be started together. A frequency inverter defined as a master starts all the nodes with one
command. After receipt of the Start Remote Node command, the subscribers change into the Opera-
tional state. From this time on, process data exchange via the PDO channels is activated.

A master in the form of a PLC/PC can start the subscribers on the system bus individually and also stop
them again.

As the slaves on the system bus need different lengths of time to conclude their initialization phases
(especially if external components exist alongside the frequency inverters), an adjustable delay for the
change to Operational is necessary. The setting is done in a frequency inverter defined as a system bus
master via Boot-Up Delay 904.

No. Description Min. Max. Default

904 |Boot-up delay 3500 ms 50000 ms 3500 ms

Properties of the states:

Pre-Operational Parameterization via SDO channel possible

Exchange of process data via PDO channel not possible
Operational Parameterization via SDO channel possible

Exchange of process data via PDO channel possible
Stopped Parameterization via SDO channel not possible

Exchange of process data via PDO channel not possible

Start-Remote-Node is cyclically transmitted with the set delay time by a frequency in-
verter defined as a system bus master, in order to put slaves added with a delay or
temporarily separated from the network back into the Operational state.

05/23 EM-AUT-31 157



@) Bonfiglioli

Power on
(1)
>
any state )

Pre-Operational

("

la ©
CN
8
Operational /‘Z )

After Power On and the initialization, the slaves are in the Pre-Operational state.

The transition (2) is automatic. The system bus master (frequency inverter or PLC/PC) triggers the
transition (3) to Operational state.

The transitions are controlled via NMT telegrams.

The identifier used for the NMT telegrams is “0” and may only be used by the system bus master for
NMT telegrams. The telegram contains two data bytes.

| CS (Command Specifier) | Node-ID |
Identifier = 0

With the statement of the node ID = 0, the NMT command acts on the subscriber selected via the node
ID. If node ID = 0, all the subscribers are addressed. If Node-ID = 0, all nodes are addressed.

3),(6) Start Remote Node 1
@, Enter Pre-Operational 128
(5),(8) Stop Remote Node 2
- Reset Node 129
- Reset Communication 130

A frequency inverter defined as a system bus master only transmits the command “Start
Remote Node” with node ID = 0 (for all subscribers). Transmission of the command is

done after completion of the initialization phase and the time delay Boot-Up Delay 904
following it.

10.5.2SYNC telegram, generation

If synchronous PDO’s have been created on the system bus, the master must send the SYNC telegram
cyclically. If a frequency inverter has been defined as a system bus master, the latter must generate
the SYNC telegram. The interval for the SYNC telegram of a frequency inverter defined as the system
bus master is adjustable. The SYNC telegram is a telegram without data.

The default identifier = 128 according to the Predefined Connection Set.

If a PC or PLC is used as a master, the identifier of the SYNC telegrams can be adapted by parameter-
ization on the frequency inverter.

The identifier of the SYNC telegram must be set identically in all clients on the system bus.
The setting of the identifier of the SYNC telegram is done via parameter SYNC-Identifier 918.

No. Description Min. Max. Default
918 [SYNC identifier 0 2047 0
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The setting “0” results in identifier assignment according to the Predefined Connection Set.

NOTICE

The identifier range 129...191 may not be used as the emergency telegrams can be found
there.

The temporal cycle for the SYNCH telegram is set on a frequency inverter defined as the system bus
master via parameter SYNC-Time 919.

ﬂ A setting of 0 ms for the parameter SYNC-Time 919 means “no SYNC telegram”.

10.5.3Emergency message, reaction

If a slave on the system bus suffers a fault, it transmits the emergency telegram. The emergency
telegram marks the node ID for the identification of the failed node via its identifier and the existing
fault message via its data contents (8 bytes).

After a fault has been acknowledged on the slave, the latter again transmits an emergency telegram
with the data content zero.

The emergency telegram has the identifier 128 + node ID ( = 129 ... 191)

The system bus master evaluates the emergency telegrams of the slaves. Its reaction to an emergency
telegram can be set with Emergency Reaction 989.

0 - Error The system bus master receives the emergency telegram and switches-off.
1 - No Error The Emergency Telegram is displayed as a warning.
2 - Ignore The Emergency Telegram is ignored.

Operation mode - parameter 989 = 0 — Error
Behavior of the system bus master in the case of Emergency Reaction 989 = 0 - Error:

As soon as the system bus master receives an emergency telegram, it also switches to failure mode and
reports the failed subscriber on the basis of its ID via the kind of error. Only the subscriber is reported,
not the cause of the error.

The fault message on the system bus master via Type of error 260 is 21nn with nn = node ID
(hexadecimal) of the slave where a fault shutdown has occurred.

In addition, the system bus master reports the warning Sysbus (0x2000) via Warning Status 270 Bit
13.

If a fault shutdown occurs on a number of slaves, the first slave to transmit its emergency telegram is
displayed on the system bus master.

Operation mode - parameter 989 = 1 — No Error
Behavior of system bus master in the case of Emergency Reaction 989 = 1 / No Error:

As soon as the system bus master receives an emergency telegram, it reports the warning Sysbus
(0x2000) via Warning status 270 Bit 13.

In both cases, the Boolean variable SysbusEmergency with source number 730 is set to
TRUE in the system bus master. It can be used in the system bus master and (in trans-
mission via a TxPDO) in the slaves for a defined shutdown.

SysbusEmergency is also set if the system bus master breaks down.
Resetting of SysbusEmergency is done with the fault acknowledgment.
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10.6 Slave functionality

10.6.1Implement boot-up sequence, network management

10.6.1.1 Boot-up message

After the initialization, each slave on the system bus transmits its boot-up message (heartbeat mes-
sage).

The boot-up telegram has the identifier 1792 + node ID and a data byte with con-
tents = 0x00.

This telegram is irrelevant if a PLC/PC with CANopen functionality is used as a master. A frequency
inverter defined as a system bus master does not evaluate the boot-up message.

10.6.1.2 State control

The identifier used for the NMT telegrams is “0” and may only be used by the system bus master for
NMT telegrams. The telegram contains two data bytes.

| CS (Command Specifier) [Node-ID |
Identifier = 0

With the statement of the node ID = 0, the NMT command acts on the subscriber selected via the node
ID. If node ID = 0, all the subscribers are addressed.

(3),(6) Start Remote Node 1

1,7 Enter Pre-Operational 128

(5),(8) Stop Remote Node 2
- Reset Node 129
- Reset Communication 130

After a slave has received the command “Start Remote Node”, it activates the PDO channels and is
ready for the exchange of process data.

a change to Pre-Operational via Initialization in the frequency inverters. There is a new

The reset node and reset communication command specified according to DS 301 lead to
boot-up message.

10.6.2Process SYNC telegram

If synchronous PDOs have been created in a frequency inverter, their processing is synchronized with
the SYNC telegram. The Sync event can either by a SYNC telegram or a RxPDO telegram and is set up
via 1180 Operation mode synchronization.

The SYNC telegram is generated by the system bus master and is a telegram without data or 1 byte
data. The data byte is ignored.

The identifier is 128 according to the Predefined Connection Set.

If a PC or PLC is used as a master, the identifier of the SYNC telegrams can be adapted by parameter-

ization on the frequency inverter. The identifier of the SYNC telegram must be set identically in all clients
on the system bus.

NOTICE

The identifier range 129...191 may not be used as this range is used for the emergency
telegrams.

The setting of the identifier of the SYNC telegram is done via parameter SYNC-Identifier 918.
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No. Description Min. Max. Default
918 | SYNC identifier 0 2047 0

The setting “0” results in identifier assignment according to the Predefined Connection Set.

The data of the Rx-PDO'’s are forwarded to the application after the arrival of the SYNC telegram. At the
same time, the Tx-PDQ’s with the currently available data from the application are sent.

SYNC SYNC
RxPDO's TxPDO's RxPDO's TxPDO's Time

This method enables pre-occupancy of set points in the system bus subscribers and a synchronous /
parallel take-over of the data.
10.6.3Emergency-Message, fault shutdown

As soon as a fault shutdown occurs in a slave frequency inverter, the emergency telegram is transmitted.
The emergency telegram marks the node ID for the identification of the failed node via its identifier and
the existing fault message via its data contents (8 bytes).

The emergency telegram has the identifier 128 + node ID.

After a fault acknowledgment, another emergency telegram is transmitted, with the data content
(Byte 0...7) being set to "0” this time. This identifies the subscriber’s repeated readiness for operation.
If a further fault occurs subsequently, it is transmitted in a new emergency telegram.

The acknowledgment sequence is based on the definitions according to CANopen.
Data contents of the emergency telegram:

Byte Value Meaning
0 0x00 low-byte error code
1 0x10 high-byte error code
2 0x80 Error register
3 0x00 -
4 0x00 -
5 0x00 -
6 0xnn internal error code, low-byte
7 Oxmm |internal error code, high-byte

Bytes 0, 1 and 2 are firmly defined and compatible with CANopen.
Bytes 6/7 contain the product specific VECTRON error code.

Error code = 0x1000 = general error
Error register = 0x80 = manufacturer-dependent error

The explanation and description of the product-specific VECTRON error code can be found in the annex
“Error messages”.

10.7 Process data channels, PDO
This chapter describes the PDO usage of Systembus.

10.7.11dentifier assignment process data channel

The process channel for the exchange of process data under CANopen and Systembus is the PDO
channel. Up to three PDO channels with differing properties can be used in one device.

The PDO channels are defined via identifiers according to the Predefined Connection Set to CANopen:
Identifier 1. Rx-PDO = 512 + Node ID
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Identifier 1. Tx-PDO = 384 + Node ID
Identifier 2. Rx-PDO = 768 + Node ID
Identifier 2. Tx-PDO = 640 + Node ID
Identifier 3. Rx-PDO = 1024 + Node ID
Identifier 3. Tx-PDO = 896 + Node ID

This corresponds to the Defaults of the frequency inverters for the Rx/Tx-PDO's. This occupancy is
aligned to an external master (PLC/PC) serving all the channels.

If the PDO channels are used for a connection of the frequency inverters amongst one another, the
identifiers are to be set accordingly by parameterization.

NOTICE

Identifiers may only be assigned once, i.e. no double assignments.

The identifier range 129...191 may not be used as the emergency telegrams can be found
there.

Setting of the identifiers of the Rx/TxPDOs:

No. Description Min. Max. Default
924 RxPDO1 Identifier 0 2047 0
925 TxPDO1 Identifier 0 2047 0
926 RxPDO?2 Identifier 0 2047 0
927 TxPDO2 Identifier 0 2047 0
928 RxPDO3 Identifier 0 2047 0
929 TxPDO3 Identifier 0 2047 0

The setting “0” results in identifier assignment according to the Predefined Connection Set.

10.7.20peration modes process data channel

The sending/receiving behavior can be time-controlled or controlled via a SYNC telegram. The behavior
can be parameterized for each PDO channel.

Tx-PDOs can work time-controlled or SYNC-controlled. Time-controlled TxPDO sends its data at the
set time intervals. A SYNC-controlled TxPDO will send its data once a SYNC-telegram is received.

RxPDOs in the time controlled setting forward the received data to the application immediately. If an
RxPDO has been defined as SYNC controlled, it forwards its received data to the application after the
arrival of a SYNC telegram.

Settings TxPDO1/2/3

No. Description Min. Max. Default
931 TxPDO1 Time 1 ms 50000 ms 8 ms
933 TxPDO2 Time 1ms 50000 ms 8 ms
935 TxPDO3 Time 1 ms 50000 ms 8 ms

The setting of the operation mode is done via the following parameters:
TxPDOL1 Function 930, TxPDO2 Function 932 and TxPDO3 Function 934.

0- Not Active No data are sent.
1-  Controlled by time In the cycle of the adjusted time interval the data are sent.
2 - Controlled by SYNC To arrival of a SYNC telegram the data are sent.

Settings RxPDO1/2/3
The setting of the operation mode is done via the following parameters:
RxPDO1 Function 936, RxPDO2 Function 937 and RxPDO3 Function 938
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0- Controlled by time The received data are passed on immediately.
1-  Controlled by SYNC After arrival of a SYNC telegram the received data are passed
on

In the “controlled by time” operation mode, there is a polling of the received data with
the trigger cycle of Ta = 1 ms.

10.7.3Timeout monitoring process data channel

Each frequency inverter monitors its received data for whether they are updated within a defined time
window.

The monitoring is done onto the SYNC telegram and the RxPDO channels.
Monitoring SYNC / RxPDOs

No. Description Min. Max. Default
939 |SYNC timeout 0 ms 60000 ms 0 ms
941 |RxPDO1 Timeout 0 ms 60000 ms 0 ms
942 [RxPDO2 Timeout 0 ms 60000 ms 0 ms
945 |RxPDO3 Timeout 0 ms 60000 ms 0 ms

Setting "0” means no timeout monitoring.

NOTICE

There is only monitoring for the SYNC telegram if at least one RxPDO or one TxPDO
channel is defined as SYNC controlled.

If a timeout period is exceeded, the frequency inverter switches to failure mode and
reports one of the faults:

F2200 System bus Timeout SYNC

F2201 System bus Timeout RxPDO1
— F2202 System bus Timeout RxPDO2
— F2203 System bus Timeout RxPDO3

10.7.4 Communication relationships of the process data channels

Regardless of the process data to be transmitted, the communication relationships of the process data
channels must be defined. The connection of PDO channels is done via the assignment of the identifiers.
The identifiers of Rx-/Tx-PDO must match in each case.

Generally, there are two possibilities:

— one Rx-PDO to one Tx-PDO (one to one)
— connect several Rx-PDO’s to one TxPDO (one to many)

This process is documented in a tabular form via a communication relationship list.

Example:
Frequency inverter 1 Frequency inverter 2 Frequency inverter 3
PDO Identifier PDO Identifier PDO Identifier
TxPDO1 385 TxPDO1 TxPDO1
RxPDO1 RxPDO1 385 RxPDO1 385
TxPDO2 641 TxPDO2 TxPDO2 642
RxPDO2 RxPDO2 641 RxPDO2
TxPDO3 TxPDO3 TxPDO3
RxPDO3 RxPDO3 642 RxPDO3
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NOTICE

All the TxPDOs used must have different identifiers !!!
The Identifier must be unique in the system bus network.

Frequency inverter 1

Frequency inverter 2

Frequency inverter 3

PDO1 || PDO2 || PDO3 PDO1 (| PDO2 || PDO3 PDOL || PDO2 || PDO3
RX| T |[Rx | Tx ||Rx [ Tx| [Rx|Tx|[Rx|Tx ||Rx|Tx | |[Rx|Tx [[Rx|Tx [[Rx]|Tx
385 385 642 385 642

*

+

*

10.7.5Virtual links

A PDO telegram contains 0 ...8 data bytes according to CANopen. A mapping for any kind of objects
can be done in these data bytes.

For the system bus, the PDO telegrams are firmly defined with 8 data bytes. The mapping is not done
via mapping parameters as with CANopen, but via the method of sources and links.

Each function provides its output data via a source. These sources are defined via source numbers. The
input data of functions are defined via parameters. The link of a data input to a data output is done via
the assignment of parameters to source numbers.

Example 1:
Function A
-No. 27 —>, .
Source-No . Function C
A
—P| Parameter 125
Function B
,—P Parameter 187
Source-No. 5 —p -’

In example 1, the two inputs of function C are linked to the outputs of the functions A and B. The
parameterization for this connection is thus:

Function C
Parameter 125 = Source-No. 27

Parameter 187 = Source-No. 5
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Example of a virtual connection in VPlus:

Parameter Source-No.
(Softwarefunction) <+ (Operation mode)

e.g. 71-S2IND

e.g. Start-clockwise 068 <+ Digital input

The assignment of the operation modes to the software functions available can be adapted to the
application in question.

For more information on VPlus, see chapter 16.

For the system bus, the input data of the TxPDOs are also displayed as input parameters and the output
data of the RxPDOs as sources.

Example 2:
Function A TXPDO
Inverter 1 Inverter 1
Source-No. 27 > > P | Parameter 977
system bus
Function B >
Inverter 1
Source-No. 5 > P —P| Parameter 972
RxPDO Function C
Inverter 2 Inverter 2
Source-No. 727 D> P> P | Parameter 125
system bus
)
Source-No. 724 > > P | Parameter 187

Example 2 displays the same situation as Example 1. But now, the functions A and B are in frequency
inverter 1 and function C in frequency inverter 2. The connection is done via a TxPDO in frequency
inverter 1 and a RxPDO in frequency inverter 2. Thus, the parameterization for this connection is:

Frequency inverter 1
Parameter 977 = Source-No. 27
Parameter 972 = Source-No. 5
Frequency inverter 2
Parameter 125 = Source-No. 727

Parameter 187 = Source-No. 724

As the links with the system used exceed the device limits, they are termed “virtual links”.

The virtual links with the possible sources are related to the Rx/TxPDO channels. For this purpose, the
eight bytes of the Rx-/TxPDOs are defined structured as inputs and sources. This exists for each of the
three PDO channels.

Each transmit PDO and receive PDO can be occupied as follows:

— 4 Boolean variables or

— 4 uint/int variables or

— 2 long variables or

— a mixture paying attention to the eight bytes available
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Assignment data type / number of bytes:

Data type Length
Boolean 2 Bytes
uint/int 2 Bytes
long 4 Bytes
10.7.5.1

Input parameters of the TxPDOs for data to be transmitted

The listed parameters can be used for determining the data that are to be transported there for each
position in the TxPDO telegrams. The setting is done in such a way that a source number is entered for
the required data in the parameters.

0 946 0 950 0

1 Booleanl 1 Word1 1 954
2 947 2 951 2

3 Boolean?2 3 Word2 3 Longl
4 948 4 952 4

5 Boolean3 5 Word3 5 955
6 949 6 953 6

7 Boolean4 7 Word4 7 Long2
0 956 0 960 0

1 Boolean1 1 Word1 1 964
2 957 2 9261 2

3 Boolean2 3 Word?2 3 Longl
4 958 4 962 4

5 Boolean3 5 Word3 5 965
6 959 6 963 6

7 Boolean4 7 Word4 7 Long2
0 966 0 972 0

1 Boolean1 1 Word1 1 976
2 967 2 973 2

3 Boolean2 3 Word2 3 Longl
4 968 4 974 4

5 Boolean3 5 Word3 5 977
6 969 6 975 6

7 Boolean4 7 Word4 7 Long2

=~

Depending on the selected data information the percentages values are displayed via
the uint/int inputs.

With this method, there are up to three possibilities for a meaning of the contents of the individual
bytes. Each byte may only be used for one possibility.

To ensure this, the processing of the input links is derived from the setting.
If an input link has been set to the fixed value of zero, it is not processed.

The settings for the fixed value zero are:
for Boolean variables

Source =

7 (FALSE)
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Source= 9 (0) for uint, int, long variables

This is, at the same time, the Default setting.
Examples Boolean source

Source Data
6 TRUE
7 FALSE
70 Contact input 1
71 Contact input 2
72 Contact input 3
161 Run signal
163 Reference value reached
164 Set frequency reached (P. 510)

Examples uint/int source

Source Data
9 0
63 Reference Percentage 1
64 Reference Percentage 2
52 Percentage MFE1
133 Output percentage ramp
137 Output reference percentage channel
138 Output actual percentage channel
740 Control word
741 Status word

Examples long source

Source Data
9 0
0 Output frequency ramp
1 Fixed frequency 1
5 Reference line value
62 Output Frequency reference value channel
50 Reference Frequency MFE1

10.7.5.2 Source numbers of the RxPDOs for received data

Equivalent to the input links of the TxPDOs, the received data of the RxPDOs are displayed via sources
or source numbers. The sources existing in this way can be used in the frequency inverter via the local
input links for the data targets.

0 700 0 704 0

1 Boolean1 1 Word1 1 708
2 701 2 705 2

3 Boolean2 3 Word?2 3 Longl
4 702 4 706 4

5 Boolean3 5 Word3 5 709
6 703 6 707 6

7 Boolean4 7 Word4 7 Long2
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0 710 0 714 0
1 Boolean1 1 Word1 1 718
2 711 2 715 2
3 Boolean?2 3 Word2 3 Longl
4 712 4 716 4
5 Boolean3 5 Word3 5 719
6 713 6 717 6
7 Boolean4 7 Word4 7 Long2
0 720 0 724 0
1 Booleanl 1 Word1 1 728
2 721 2 725 2
3 Boolean2 3 Word2 3 Longl
4 722 4 726 4
5 Boolean3 5 Word3 5 729
6 723 6 727 6
7 Boolean4 7 Word4 7 Long2

With this method, there are up to three possibilities for a meaning of the contents of the individual
bytes. Each byte may only be used for one possibility.

Depending on the selected data information the percentages values are displayed via
the uint/int inputs.

10.7.5.3 Examples of virtual links

Example 1:
Source Input link TxPDO1 RxPDO1 Source - No. Target
no. Byte Byte
Control word 950 0 0 704 Control input,
740 1 —> 1 Control word
929
2 2
3 3
Output refer- 955 4 4 709 Ramp input,
ence frequency 5 > 5 Line set value
channel 62 6 6 137
7 7
Parameter 950 = Source-No. 740 Parameter 99 = Source-No. 704
Parameter 955 = Source-No. 62 Parameter 137 = Source-No. 709

The control word of frequency inverter 1 is linked with the control word of frequency inverter 2. In this
way, both frequency inverters can be operated synchronously via the remote control. The output of the
reference value channel of frequency inverter 1 is laid onto the output of the ramp of frequency inverter
2. In this way, both frequency inverters have a joint source of reference values and are given reference
values in the internal notation.

As an extension, a number of frequency inverters can also exist on the receive side (Rx), these then
being supplied with data parallel and simultaneously.

The input link not used in the TxPDO1 of frequency inverter 1 is on ZERO and is thus not served.
Example 2:
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Example of a virtual link with transmission via the system bus:

——— TxPDO1 ldentifier 925 385
Inverter 1
Parameter Identifier
L TxPDO1 Booleanl 946 71-S2IND
Parameter Source-No.
L——— RxPDO1 ldentifier 924 385
Parameter Identifier
Start-clockwise 068 700-RxPDO1 Boolean
Parameter Source-No.

10.8 Diagnosis parameters

For the monitoring of the system bus and the display of the internal states, two control parameters are
provided. There is a report of the system bus state and a report of the CAN state via two actual value
parameters.

The Node State 978 parameter gives information about the Pre-Operational, Operational, Stopped state.
A PDO transfer is only possible in the Operational state. The state is controlled by the system bus master
(PLC / PC / frequency inverter) via NMT telegrams.

The CAN-State 979 parameter gives information about the state of the physical layer. If there are
transmission errors, the state changes from OKAY to WARNING until the cancellation of the communi-
cation with BUS-OFF. After BUS-OFF, the CAN controller is automatically re-initialized and the system
bus started again.

ﬂ If the BUS-OFF state occurs, the frequency inverter breaks down with “"F2210 BUS-

OFF".

After Bus-OFF, the system bus in the frequency inverter is completely reinitialized. There is a new boot-
up message from the subscriber and an emergency telegram with the Bus-OFF message is transmitted.
The change of state of the subscriber to Operational is done by the Start-Remote-Node telegram cycli-
cally sent by the system bus master.

No. Description Display
978 Node state 1 - Pre-Operational
2 - Operational

3 - Stopped
979 CAN state 1 - OKAY
2 - WARNING

3 - BUS-OFF

10.9 Ancillaries

For the planning of the system bus according to the drive tasks in question, there are ancillaries in the
form of tables.

The planning of the system bus is done in three steps:
1 Definition of the communication relationships
2 Production of the virtual links
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3 Capacity planning of the system bus

The priority assignment of the identifiers is relevant for the definition of the communication relation-
ships. Data that are to be transmitted with a higher priority must be given low identifiers. This results

in the message with the higher priority being transmitted first with a simultaneous access of two sub-
scribers to the bus.

The recommended identifier range for the communication relationships via the PDO
channels is 385 ...

The identifiers below 385 are used for the NMT telegrams (boot-up sequence, SYNC
telegram) and emergency message.

The identifiers above 1407 are used for the SDO channel for parameterization.
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10.9.1Definition of the communication relationships

The communication relationships are planned and documented with the help of the table. The table is

available as a Microsoft Word document “kbl.doc” upon request.

€0ddxd €0ddxd €0ddXyd €0ddxyd €0ddxd
€0ddxl €0ddXxL €0ddXl €0ddxl €0ddXL
cO0ddxd cO0ddxd c0ddXyd c0ddxd c0ddxd
cO0ddX1l cO0ddXL cOddxl cOddXxL cO0ddXxl
10ddxd 10ddxd 10ddXyd 10ddxd T10ddXd
10ddX1 TO0ddXL T10ddXL 10ddX1L T10ddX1
lalnuap| odd iayiuap| odd 1aljuap| odd 1ayiiusp| odd 1aynuap| odd
-dl-epON -dl-epON -dl-3pPON -dI-3pPON -dl-3pON
-J9lIBAU| -J9lBAU| -19LIBAU| -J9lBAU| -J9lIBAU|

171

EM-AUT-31

05/23



@) Bonfiglioli

10.9.2Production of the virtual links

The virtual links are planned and documented with the help of the table. The table is available as a
Microsoft Word document “vvk.doc” upon request.

Source-
No

long

uint/int

Input Link/Parameter-No.

Inverter:
Boolean

Node-ID:

RxPDO-No.:

Identifier:
(TX/RxPDO)

long

uint/int

Input Link/Parameter-No.

Boolean

Inverter:

TxPDO-No.:

Node-ID:
Source-
N
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10.9.3 Capacity planning of the system bus

Each PDO telegram possesses a constant useful data content of 8 Bytes. According to worst case, this
results in @ maximum telegram length of 140 bits. The maximum telegram run time of the PDOs is thus
stipulated via the set baud rate.

Baud rate Telegram runtime
kBaud us

1000 140

500 280

250 560

125 1120

100 1400

50 2800

As a function of the set baud rate and the transmission interval of the TxPDOs selected, the following
bus loads results:

Baud rate Bus load as a function of the transmission for one TxPDO in %
/ kBaud Ims [ 2ms | 3ms [ 4ms | 5ms [ 6ms | 7ms | 8ms | 9ms | 10ms

1.000 14 7 4.7 3.5 2.8 2.3 2 1.8 1.6 1.4
500 28 14 9.3 7 5.6 4.7 4 3.5 3.1 2.8
250 56 28 18.7 14 11.2 9.3 8 7 6.2 5.6
125 112 56 37.3 28 22.4 | 18.7 16 14 12.4 11.2
100 140 70 46.7 35 28 23.3 20 17.5 | 15.6 14
50 280 140 | 93.3 70 56 46.7 40 35 31.1 28

NOTICE

A bus load >100% means that a telegram cannot be dispatched completely between two
transmission times.

Such a setting is not admissible!

This observation must be done for each TxPDO. The sum of all the TxPDOs decides on the entire bus
load. The bus load must be designed in such a way that any telegram repetitions for transmission errors
are possible without exceeding the bus capacity.

A

The capacity planning are planned and documented with the help of the table. The work sheet is avail-
able as a Microsoft Excel document “Load_Systembus.xIs” on request.

To facilitate capacity planning, a Microsoft Excel file with the name “Load_System-
bus.xls” is available.

Load system bus
Baud rate [kBaud]: 1000
50, 100, 125, 250, 500, 1000
Frequency TxPDO Ta Workload

inverter Number [ms] [%]
1 1 0 0
2 0 0
3 0 0
2 1 0 0
2 0 0
3 0 0
3 1 0 0
2 0 0
3 0 0
4 1 0 0
2 0 0
3 0 0
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Load system bus
Baud rate [kBaud]: 1000
50, 100, 125, 250, 500, 1000
Frequency TxPDO Ta Workload
inverter Number [ms] [Y%]

5 1 0 0
2 0 0

3 0 0

6 1 0 0
2 0 0

3 0 0

7 1 0 0
2 0 0

3 0 0

8 1 1 14
2 1 14

3 1 14

9 1 1 14
2 1 14

3 0 0

10 1 0 0
2 0 0

3 0 0

Total workload [%] 70

In the table, the set baud rate is entered from the parameter Baud Rate 903 in kBaud. For each
frequency inverter, the set time for the transmission interval (e. g. TXPDO1 Time 931) in ms is entered
for the TxPDO being used at the time. In the column Load the bus load caused by the individual TxPDO
appears, under Total Load the entire bus load.

For the bus load (Total load) the following limits have been defined:

<80 % = OKAY
80 ... 90 = CRITICAL

%

> 90 % = NOT POSSIBLE
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11 Motion Control Interface (MCI)

The Motion Control Interface (MCI) is a defined interface of the ANG device for positioning control via
Field bus. Typically this interface is used via a Field bus like CANopen. With the Motion Control Interface,
the user can carry out a positioning operation via a field bus using a positioning profile typically including
the target position, speed, acceleration, deceleration, quick stop and mode-specific information.

The Motion Control interface uses object 0x6060 Modes of Operation for switching between the differ-
ent modes. The supported modes as per CANopen® Standard DS402 are:

1 — Profile Position mode

2 — Velocity mode [rpm]

3 — Profile Velocity mode [u/s]
6 — Homing

7 — Interpolated mode

8 — Cyclic sync position mode
9 — Cyclic sync velocity mode

Bonfiglioli Vectron MDS specific modes

— -1 (or OxFF) — Table Travel record mode

— -2 (or OxFE) — Move Away from Limit Switch

— -3 (or 0xFD) — Electronic Gear: Slave (electronic gear as slave)

The actual mode is displayed in 0x6061 Modes of Operation Display.
The mode of operation can be switched in any operating state.

It is recommended that a currently active movement be stopped by the PLC first, then
to switch 0x6060 Modes of Operation and restart in the new mode.

In order to use the Motion Control Interface, 412 Local/Remote = "1 - Control via statema-
chine" must be set. In configurations without Motion control (Configuration 30 # x40), only velocity
mode vl is available.

For a description of the positioning parameters please refer to the "Positioning Application manual”.

11.10bject and parameter relationships

Depending on the selected object 0x6060 Modes of, various objects and parameters are used. The
various objects and parameters must be set specifically for the different modes of operation. Use of
"Deceleration" and "Quick Stop" depends on the modes of operation, control commands and behavior
in the case of communication errors (see object 0x6007/0 abort connection option code).

The following tables provide an overview of the different objects and parameters. The object / param-
eter mentioned first in a cell will typically be used. If an object is related to a parameter, the parameter
will be specified.

Parameters 1292 Modes of Operation and following (1293, 1294, 1295, 1296 & 1297) and 1285
S.Target velocity pv [u/s] are used for linking the internal functions to CANopen® objects. Usually, these
need not to be changed when using CANopen®.

Mode Homin Velocity Mode Profile Velocity Mode
Modes of Operation b2 6 2 3
Target Position
Speed Obj. 0x6099/1 & /2 1297 S.Target velocity 2 | 1285 S.Target velocity
Homing Speeds Default: 806 - Obj. 0x6042 pv [u/s] 2
> 1132 8&1133 v/ Target Velocity Default: 816 - Obj.
0x60FF Target Velocity
Limitation3 Obj. 0x6046/1 & /2 Obj. 0x6046/1 & /2 Obj. 0x6046/1 & /2
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Mode Homin Velocity Mode Profile Velocity Mode
v/ velocity min max v/ velocity min max amount v/ velocity min max
amount =418 & 419 amount
=418 & 419 =418 & 419
Acceleration Obj. 0x609A/0 Obj. 0x6048/0 1295, Acceleration 2
Acceleration v/ velocity acceleration Default :804 - Obj.
> 1134 = 420 (3422) 0x6083 Profile Accelera-
tion
Deceleration Obj. 0x609A/0 Obj. 0x6049/0 1296, Deceleration 2
Acceleration v/ velocity deceleration Default : 805 - Obj.
> 1134 =421 (& 423) 0x6084 Profile Decelera-
tion
Emergency stop ¥ Obj. 0x6085/0 Obj. 0x604A/0 Velocity Obj. 0x6085/0
Quick Stop Quick stop deceleration Quick Stop Quick stop deceleration
>1179 Emergency =424 (2 425) >1179 Emergency
Ramp Ramp
Homing Method Obj. 0x6098/0
Homing method
->1130
1) Modes of Operation is set via 1292 S.Modes of Operation. Default setting: 801 - Obj. 0x6060 Modes of

Operation.

2) Parameters 1285, 1292, 1293, 1294, 1295, 1296 & 1297 are used for the connection between CANopen
Objects and internal functions. For CANopen, these do not have to be changed.

3) The limitation results from Minimum frequency 418 and Maximum frequency 419. Through Limitation
1118 of the position controller in Configuration x40, an increase above the maximum frequency can occur, because
the output of the position controller is added to the maximum frequency.

4) Emergency stop or Deceleration is used depending on the stopping behavior Mode of operation 630 or the
behavior in the case of communication errors 0x6007/0 abort connection option code.

Mode Profile Positioning mode

Modes of Operation 12 1
Target Position 1293, S.Target Pos. ?)

Default: 802 - Obj. 0x607A Target Position
Speed 1294, S.Profile Vel. 2

Default: 803 - Obj. 0x6081 Profile Velocity
Limitation?) Obj. 0x6046/1 & /2

Velocity min max amount

=418 & 419
Acceleration 1295, Acceleration 2

Default :804 - Obj. 0x6083 Profile Acceleration
Deceleration 1296, Deceleration 2

Default : 805 - Obj. 0x6084 Profile Deceleration
Emergency stop 4 Obj. 0x6085/0
Quick Stop Quick stop deceleration

> 1179 Emergency Ramp
Homing Method

1) Modes of Operation is set via 1292 S.Modes of Operation. Default setting: 801 - Obj. 0x6060 Modes of
Operation.

2) Parameters 1285, 1292, 1293, 1294, 1295, 1296 & 1297 are used for the connection between CANopen
Objects and internal functions. For CANopen, these do not have to be changed.

3 The limitation results from Minimum frequency 418 and Maximum frequency 419. Through Limitation
1118 of the position controller in Configuration x40, an increase above the maximum frequency can occur, because
the output of the position controller is added to the maximum frequency.

4) Emergency stop or Deceleration is used depending on the stopping behavior Mode of operation 630 or the
behavior in the case of communication errors 0x6007/0 abort connection option code.
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Mode Interpolated position Cyclic Sync Position mode | Cyclic Sync Velocity mode
mode
Modes of Opera-| 7 8 9
tion 12

Target Position

0x60C1/1 interpolation data
record

1293, S.Target Pos. ?
Default: 802 - Obj. 0x607A
Target Position

Default : 805 - Obj. 0x6084
Profile Deceleration

Speed 1285 S.Target velocity pv
[u/s] 2
Default: 816 - Obj. 0x60FF
Target Velocity
Limitation?) Obj. 0x6046/1 & /2 Obj. 0x6046/1 & /2 Obj. 0x6046/1 & /2
v/ velocity min max amount | v/ velocity min max amount v/ velocity min max amount
amount amount amount
=418 & 419 =418 & 419 =418 & 419
Acceleration 1295, Acceleration 2
Default :804 - Obj. 0x6083
Profile Acceleration
Deceleration 1296, Deceleration ?

Emergency stop
4)

Quick Stop

Obj. 0x6085/0

Quick stop deceleration
->1179 Emergency Ramp

Obj. 0x6085/0

Quick stop deceleration
->1179 Emergency Ramp

Obj. 0x6085/0

Quick stop deceleration
->1179 Emergency Ramp

1) Modes of Operation is set via 1292 S.Modes of Operation. Default setting: 801 - Obj. 0x6060 Modes of

Operation.

2) Parameters 1285, 1292, 1293, 1294, 1295, 1296 & 1297 are used for the connection between CANopen
Objects and internal functions. For CANopen, these do not have to be changed.
3) The limitation results from Minimum frequency 418 and Maximum frequency 419. Through Limitation
1118 of the position controller in Configuration x40, an increase above the maximum frequency can occur, because
the output of the position controller is added to the maximum frequency.
4) Emergency stop or Deceleration is used depending on the stopping behavior Mode of operation 630 or the
behavior in the case of communication errors 0x6007/0 abort connection option code.

switches

Move away from limit

Electronic Gear: Slave

Mode Table Travel Record mode
Modes of Opera- | -1 -2
tion 12

-3

Target Position

1202 Target Position

Acceleration
-> 1134

Speed 1203 Target Speed Obj. 0x6099/1 & /2 Homing | 1285 S.Target velocity
Speeds pv [u/s] 2
> 113281133 Default: 816 - Obj. OX60FF
Target Velocity
Limitation® Obj. 0x6046/1 & /2 Obj. 0x6046/1 & /2 Obj. 0x6046/1 & /2
v/ velocity min max amount v/ velocity min max amount | v/velocity min max
=418 & 419 =418 & 419 amount
=418 & 419
Acceleration 1204 Acceleration Obj. 0x609A/0 1295, Acceleration 2
Acceleration Default :804 - Obj. 0x6083
- 1134 Profile Acceleration
Deceleration 1205 Deceleration Obj. 0x609A/0 1296, Deceleration 2

Default : 805 - Obj.
0x6084 Profile Decelera-
tion

Emergency stop
4)

Quick Stop

Obj. 0x6085/0

Quick stop deceleration

- 1179 Emergency Ramp

Obj. 0x6085/0

Quick stop deceleration

->1179 Emergency Ramp

Obj. 0x6085/0

Quick stop deceleration
- 1179 Emergency
Ramp

Motion Block

Selected via Control Word.
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Mode

Table Travel Record mode

Move away from limit

switches

Electronic Gear: Slave

Gear factor

1123 Gear Factor Nu-
merator; 0x5F10/1 Gear-
factor Numerator

1124 Gear Factor De-
nominator; 0x5F10/2
Gearfactor Denominator

Phasing >

1125 Phasing: Offset;
0x5F11/1 Phasing 1 Offs.
1126 Phasing: Speed;
0x5F11/2 Phasing 1 Speed
1127 Phasing: Acceler-
ation 0x5F11/3 Phasing 1
Acceleration

1) Modes of Operation is set via 1292 S.Modes of Operation. Default setting: 801 - Obj. 0x6060 Modes of

Operation.

2) Parameters 1285, 1292, 1293, 1294, 1295, 1296 & 1297 are used for the connection between CANopen
Objects and internal functions. For CANopen, these do not have to be changed.
3) The limitation results from Minimum frequency 418 and Maximum frequency 419. Through Limitation
1118 of the position controller in Configuration x40, an increase above the maximum frequency can occur, because
the output of the position controller is added to the maximum frequency.
4 Emergency stop or Deceleration is used depending on the stopping behavior Mode of operation 630 or the

behavior in the case of communication errors 0x6007/0 abort connection option code.

abort connection option code.

5) Phasing is available with 4 profiles in objects 0x5F11...0x5F14.
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Relationships between objects, parameters and conversions

v 4

Speed Limit

All modes:
0x6046/2 vl velocity max amount [rpm]
+

0x5F17/2 Position Controller: Limitation

--> P.419 Max. frequency [Hz]
+

--> P.1118 Limit Output Position Controller [u/s]

’Speed

Homing Mode:
Velocity Mode [vl]:
Profile Velocity Mode [pv]:

0x6099/1 & /2 Homing Speeds [u/s]
0x6042 v/ target Velocity [rpm]
0x60FF Target Velocity [rpm]

--> P.1132 & P.1133 Homing Speeds [u/s]
--> Internal Bus Reference [Hz]
--> Internal reference [Hz]

Profile Position Mode:
Interpolated Position Mode:
Table Travel Record Mode:

0x6081 Profile Velocity [u/s]

--> Internal reference [Hz]
--> calculated internally
--> P.1203 Speed [u/s]

Move away from Limit Switch:
Electronic Gear:

/2} g Sp

Slave: Master x O0x5F10 (+

Phasing)

ds [u/s] -->P.1133

calculated internally

Deceleration Ramp

Homing Mode:

Profile Velocity
Profile Position

Accelgration Ram

Homing Mode:

Velocity Mode [vi]:

Profile Velocity Mode [pv]:
Profile Position Mode:
Interpolated Position Mode:
Table Travel Record Mode:
Move away from Limit Switch:
Electronic Gear: Slave:

0x609A Acceleration [u/s?]

0x6048 v/ velocity Acceleration [rpm/
0x6083 Profile acceleration [u/s2]
0x6083 Profile acceleration [u/s2]
0x6083 Profile acceleration [u/s?]

0x609A Acceleration [u/s?]

0x6083 Profile acceleration [u/s?]

Velocity Mode [vi]:

Interpolated Position Mode:
Table Travel Record Mode:
Move away from Limit Switch:
Electronic Gear:

0x609A Acceleration [u/s2]

Mode [pv]:
Mode:

0x6084 Profile deceleration [u/s2]
0x6084 Profile deceleration [u/s2]
0x6084 Profile deceleration [u/s2]

0x609A Acceleration [u/s2]
0x6084 Profile deceleration [

Slave:

==> P.1134 Acceleration [u/s?]
si> P.420 (& P.422) [Hz/s]
--> Internal Reference

--> Internal Reference

--> Internal Reference

--> P.1204 Acceleration [Hz/s]
--> P.1134 Acceleration [u/s]
Internal Reference

Quick Stop Ramp / Emergency Ramp

--> P.1134 Acceleration [u/s2]

0x6049 v/ velocity Deceleration [rpm/s]--> P.421 (& P.423) [Hz/s]

--> Internal Reference

--> Internal Reference

--> Internal Reference

--> P.1206 Deceleration [Hz/s]
--> P.1134 Acceleration [u/s]

Internal Reference

Homing Mode:

Velocity Mode [vl]:

Profile Velocity Mode [pv]:
Profile Position Mode:
Interpolated Position Mode:
Table Travel Record Mode:
Move away from Limit Switch:
Electronic Gear: Slave:

0x6085 Quick stop deceleration [u/s2]
0x604A v/ velocity Quick Stop [rpm/s]
0x6085 Quick Stop deceleration [u/s2]
0x6085 Quick Stop deceleration [u/s?]
0x6085 Quick Stop deceleration [u/s?]
0x6085 Quick Stop deceleration [u/s2]
0x6085 Quick Stop deceleration [u/s2]

0x6085 Quick Stop deceleration [u/s2] -->

--> P.1179 Emergency Ramp [u/s?]
--> P.424 & P.425 [Hz/s]

--> P.1179 Emergency Ramp [u/s2]
--> P.1179 Emergency Ramp [u/s?]
--> P.1179 Emergency Ramp [u/s?]
--> P.1179 Emergency Ramp [u/s2]
--> P.1179 Emergency Ramp [u/s?]
P.1179 Emergency Ramp [u/s

A}

Actual values:
All modes:

0x6044 v/ velocity actual value [rpm]

Profile Position Mode:

0x607A Target Position [u]
Interpolated Position Mode: 0x60C1/1 Interpolation data record --> Internal Reference
Table Travel Record Mode:

Target Position
--> Internal Reference

--> P.1202 Target Pos.

0x6064 Position Act. Value [u]

0x606C Velocity Act. Value [u/s]
0x60F4 Following error act. Value [u]
0x6077 Torque Actual Value [x.x %]
0x6078 Current Actual Value [x.x %]
0x6079 DC link circuit voltage [x.xxx V]

Special Objects:

All modes:

0x6060 Modes of Operation
0x6061 Modes of Operation Display
0x6040 Control Word
0x6042 Status Word

Velocity [pv]: 0x606D Velocity Window

--> P.410 Control word
<-- P.411 Status word
--> P.1276 Velocity Window

0x606E Velocity Wind. Time
0x606F Velocity Threshold
0x6070 Velocity Th. Time
0x60F8 Max. Slippage
Homing Mode: 0x6098 Homing method
Table Travel Record Mode:
Electronic Gear: Slave:

0x5F10 Gear Factor
Ox5F11...0x5F14

--> P.1277 Velocity Window Time

--> P.1278 Velocity Threshold

--> P.1279 Velocity Threshold Time

--> P.1275 Max Slippage

--> P.1130 homing type

--> Motion Block selectlon via Control word Bits 11...15
7(\(1150(1uf

Velocity [vl] = Velocity mode [rpm]
Velocity [pv] = Profile Velocity mode [u/s]
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are available in the different modes; for additional information, refer to the descriptions
of the objects and modes.

| The graphical overview shows the most important objects which are used. Other objects

The Motion Control Interface (MCI) is a defined interface of the ANG device for position control. This
interface is typically used in combination with a field bus such as CANopen.

11.2Functions of the Motion Control Interface (MCI)

Via the Motion Control Interface, numerous positioning functions can be addressed by a PLC directly.

11.2.1Reference system
In many modes, the Motion Control Interface uses user units [u]. These user units [u] result from the
conversion of the gear factor parameters 1115, 1116, 1117 and No. of pole pairs 373.
Conversion between "user units" [u] and frequencies [Hz]

¢ Hz] - V[E} ~ Noof pole pairs 373 - Gear Box : Driving shaftrevolutiors 1116

u
Feed Constant1115 lUJ - Gear Box : Motorshaftrevolutiors 1117

[u]

} Feed Constant 1115 U - Gear Box : Motor shaft revolutions 1117

Z .
No.of pole pairs 373 - Gear Box : Driving shaft revolutions 1116 -

Gear Box: Driving shaft revolutions 1117 = 0x6091/2 driving shaft revolutions

The same formulas can be used for the conversion from acceleration a [Hz/s] to a [u/s?]
and vice versa. Replace in the formulas the velocities f[Hz] and v [u/s] with a [Hz/s] and
a [Hz/s2].

Feed Constant 1115 £ 0x6092/1 feed
Gear Box: Motor shaft revolutions 1116 = 0x6091/1 motor shaft revolutions

For more details about the reference system, refer to the "Positioning" application manual.

11.2.2Homing

When the drive is started, a defined starting position must be specified for absolute positioning modes.
In a homing operation, the point of reference of the positioning operation is determined. All positioning
data relates to this point of reference. Once the homing operation is started, the drive moves until it
reaches a home switch or limit switch and stops there. The limit switches limit the motion path. The
direction of movement (search direction) at the start of the homing operation is defined by the homing
mode. Additional the reaching of a limit switch will change the direction of the drive (dependent on the
homing mode). The limit switches can also be used as the point of reference.

Relative positioning and velocity operations are possible without homing.

Homing can be started:

— via a digital input

— by a control word via systembus or field bus V)

— automatically before the start of a motion block positioning operation

1) Expansion module with systembus or field bus interface required

When using an Absolute Encoder, a Homing after power on is not necessary. This is
defined by parameter Operation Mode 1220.

Further details of the Homing functions are described in the application manual "Positioning".
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Start position after homing

After homing:

P.1185 = -1 - Drive remains in "coast to stop" position

P.1185 + -1 > Drive is moved actively to set position.

Flying homing

The Flying homing can be used to update the reference position during a running motion. This function
is described in the application manual "Positioning".

11.2.3Position Controller

The position controller evaluates the positioning operation (target/actual position) and tries to control
the drive such that it comes as close as possible to the specifications.

ﬂ Further details of the Position controller are explained in chapter 9.8.4.21 "0x5F17/n Po-

sition Controller" with a description of Object Ox5F17.

11.2.4Move away from Hardware limit switches
When a hardware limit switch is triggered, an error message will be triggered depending on the settings
of parameter Fault reaction 1143 and the relevant direction of rotation will be disabled.

After an error reset, it is possible to move in the direction that is still enabled. Generally, any mode of
operation can be used for clearing, as long as the travel command has the enabled direction.

As long as the limit switch is triggered, the limit switch warning in the status word and actual value
parameters Warnings 269, Warnings Application 273 and Controller status 275 will remain. Once the
limit switch is cleared, the warning will be deleted in the status word and actual value parameters.

For simple clearing of the limit switches, you can use mode "-2 Move away from limit switch" (see
Chapter 12.4.9 "Move away from limit switch mode").

ﬂ For more details on positioning functions refer to the "Positioning" application manual.

11.3 Motion Control Interface for Experts

With the Motion Control Interface, the user can edit the sources which the Motion Control Interface
accesses. By default, the sources are set to CANopen®. Experienced users can change these to System-
bus sources, for example.

No. Description Min. [Max. Default setting
1292 [S. Modes of Operation Selection 801 — Obj. 0x6060 Modes of Operation
1293 [S. Target Position Selection 802 — Obj. 0x607A Target Position
1294 [S. Profile Velocity 1 Selection 803 — Obj. 0x6081 Profile Velocity
1295 [S. Acceleration 2 Selection 804 — Obj. 0x6083 Profile Acceleration
1296 |S. Deceleration 3) Selection [ 805 — Obj. 0x6084 Profile Deceleration
1297 |S. Target Velocity [rpm] Selection 806 — Obj. 0x6042 v/target Velocity
1299 [S. Special Function Generator Selection 9-Zero

1285 [S. Target Velocity pv [u/s] Selection 816 — Obj. Ox60FF Target Velocity

The following graph shows the parameters (P) and sources (S) which are used for defining the Motion
Control Interface. For CANopen®, the settings don't have to be changed. The source outputs are linked
to the Trajectory generator by default and also need not be changed in standard applications.
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Homing function

| N |
v

v |
P 1288 S. Ext. Homing S 639 MCI: Start Homing | P 1289 S. Homing Done

I—H\_I

Int. homing — :

P 412 Local/Remote != 1

—> P 1286 S. Ref. Position S 632 MCI: Target Position
—+> P 1287 S. Act. Position S 633 MCI: Velocity Ref.

—» S 634 MCI: Acceleration

- MCI S 635 MCI: Ramp Rise Time

S 636 MCI: Deceleration

S 637 MCI: Ramp Fall Time

S 638 MCI: Interpolated Position

S 746 MCI: Ramp Param. Switch-Over

A A A
Trajectory generator

P 1298 S. Interpolation Dat
nterpolation Data Globals

MPG control word
MPG status word
MCI control word
MCI status word

CANopen data interface
|
20K 20 200 2NN 20 28R 2K 2NN 2

11.4Motion Control Override

The Motion Control Override feature can be used for specifying a travel profile via serial communication
(VABuUs or Modbus). This enables testing of a travel profile in the VPlus user software for Windows when
the controller has not yet been completely programmed. This function can also be used as a simulation
mode.

For more information on VPlus, see chapter 16.

ﬂ The Function Motion Control Override does not support the following modes:
— Interpolated Mode

—  Cyclic Synchronous Position Mode
—  Cyclic Synchronous Velocity Mode

No. Description Min. |  Max. Default
1454 |Override Modes Of Operation Selection 0

1455 |Override Target Position -231-1,.23%-1 u -lu

1456 |Override Profile Velocity -1...231-1 u/s -1 u/s

1457 |Override Acceleration -1...231-1 u/s2 -1 u/s?

1458 |Override Deceleration -1...231-1 u/s? -1 u/s?

1459 |Override Target Velocity vl [rpm] -32768...32767 rpm -1 rpm

1460 |Override Target Velocity pv [u/s] -231-1...231-1 u/s -1u/s

Based on the standard settings of the Motion Control Interface (Parameters 1292...1297) the following
cross reference results between Override Parameters and CANopen®Objects:

1454 Override Modes Of Operation or 0x6060 Modes of Operation
1455 Override Target Position or 0x607A vl target Position
1456 Override Profile Velocity or 0x6081 Profile Velocity
1457 Override Acceleration or 0x6083 Profile Acceleration
1458 Override Deceleration or 0x6084 Profile Deceleration
1459 Override Target Velocity vl [rpm] or 0x6042 vl target Velocity
1460 Override Target Velocity pv [u/s] or 0x60FF Target Velocity

With the default settings "-1" in parameters 1455...1460 and "0" in parameter 1454 Override Modes
Of Operation, the values of the Motion Control from the links of parameters 1292...1297 are used. If
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the parameter settings deviate from the Defaults, the value of the relevant parameter will be used. It
is possible to define certain ranges of the trajectory via the override function and other values via the

Motion Control Interface.

The target position "-1 u" cannot be used as target position, because 1455 Override
Target Position = -1 deactivates the Override Function.
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12 Control of frequency inverter

The frequency inverter can generally be controlled via three operation modes. The operation modes can
be selected via the data set switchable parameter Local/Remote 412.

No. Description Min. Max. Default

412 Local/Remote 0 44 44

For operation with Field bus, only the settings 0, 1 and 2 are relevant. The other settings refer to the
control option via the KP500 control unit.

Control contacts The Start and Stop commands as well as the direction of rotation are
0- RN
(chapter 12.1) controlled via digital signals.
Control via The frequency inverter is controlled via the control word.
1- state machine Only in this control mode are the motion control functions supported by
(chapters 12.2, 12.3, 12.4) | Control word and modes of operation as defined with CANopen® DS402.
Control via The Start and Stop commands as well as the direction of rotation are
2 - remote contacts controlled via virtual digital signals of the control word.
(chapter 12.1)

Parameter Local/Remote 412 is dataset switchable, i.e. you can switch between the dif-
ferent operation modes by selecting another data set. For example, a frequency inverter

can be controlled via the bus, and emergency mode can be activated locally when the
bus master fails. This switch-over is also identified by the status word (remote bit).

Data set switching can be effected locally via control contacts at the digital inputs of the frequency
inverter or via the bus. For data set switching via the bus, parameter Data set selection 414 is used.

No. Description Min. Max. Default

414 | Data set selection 0 4 0

With Data set selection 414 = 0, data set switching via contact inputs will be active.

If Data set selection 414 is set to 1, 2, 3 or 4, the selected data set is activated and data set switching
via the contact inputs is deactivated.

If Data set selection 414 is set to 5, data set switching via contact inputs will be active if the frequency
inverter is not enabled.

Via parameter Active data set 249, the currently selected data set can be read. Active data set 249,
indicates the active data set (value 1, 2, 3 or 4). This is independent of whether the data set switching
was done via contact inputs or Data set selection 414.

12.1Control via contacts/remote contacts

In operation mode "Control via contacts" or "Control via remote contacts" (Parameter Local/Remote
412 = 0 or 2), the frequency inverter is controlled directly via digital inputs S1IND (STOA and STOB),
S2IND to S9IND or via the individual bits of the virtual digital signals in the control word. The function
of these inputs is described in the frequency inverter operating instructions.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Bit

S1IND (=STOA and STOB)
S2IND
S3IND
S4IND

S5IND
S6IND

o
U'l-wal—'-’g
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 |Bit

MF1ID
MF41D

6
7

8 | REMOTE-1
9 | REMOTE-2
10 | MF3ID

11 | MF21D

12 |
13 ).

14 |_

15 .

15 14 13 12 /11 10 9 8 7 6 5 4 3 2 1

Bit

Ready to switch on

Switched on

Operation enabled
Fault

Voltage enabled

Quick stop (Low active)
Switch on disabled

Warning

o
O |00 |IN [0 L1 | W (N [+ O

Remote

—
o

Target reached

—
—

Internal limit active

—_
N

[y
w

—_
N

[y
(6, ]

B O

Warning 2

If operation mode "Control via remote contacts" is used, controller release must be turned
on at STOA (Terminal X210A.3) and STOB (Terminal X210B.2) and Bit 0 of the control
word must be set in order to be able to start the drive.

Operation modes "Control via contracts" and "Control via remote contacts" support oper-
ation mode "Speed vI" (modes of operation = "velocity mode").

ANG frequency inverters support an external 24 V power supply for the frequency inverter
control electronics. Even when mains voltage is disconnected, communication between
the controller (PLC) and the frequency inverter will be possible.

Bit 4 "Voltage enabled" of the Status word displays the current state of the mains power
supply.

Bit 4 "Voltage enabled" = 0 signals "no mains voltage" and drive start is disabled.

Bit 4 "Voltage enabled" = 1" signals "mains voltage switched on" and drive start is ena-
bled.
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12.1.1Device State machine
State machine:

not ready to
1| switch on
0x00
v
4 switched on | quitt fault 8 fault
0x23 - 0x08
A
start drive stop drive
L 4
operation
5 enabled
0x37
Switched on 1 0 0 0 1 1
Operation enabled 1 1 0 1 1 1
Fault X X 1 X X X

"X" means any value.

Bit 7 "Warning" can display a device-internal warning message at any time. The current warning is
evaluated by reading the warning status with parameter Warnings 270.

Bit 10 "Target reached" is set when the specified reference value is reached. In the special case of
power failure regulation, the bit is also set when the power failure regulation reaches the frequency
0 Hz (see frequency inverter Operating Instructions).

For "target reached" a hysteresis (tolerance range) applies. It can be set via parameter Max. control
deviation 549 (see frequency inverter operating instructions).

Bit 11 "Internal limit value active" indicates that an internal limit is active. This may be the current
limit, the torque limit or the overvoltage control. All of these limit functions will result in the reference
value being left or not reached.

Bit 15 "Warning 2" signals a critical operating state which will result in a fault switch-off of the fre-
quency inverter within a short time. This bit is set if there is a delayed warning relating to the motor
temperature, heat sink/inside temperature, Ixt monitoring or mains phase failure.

12.2Control via state machine

In the operation mode "Control via state machine (Local/Remote 412 = 1), the frequency inverter is
controlled via the Control word of the state machine.

Transition 4 to status "Operation enabled" is only possible:

- if, in a configuration for Motion Control (parameter Configuration 30 = x40), the controller re-
lease is set via STOA and STOB,
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if, in other configurations (parameter Configuration 30 # x40) the controller release is set via
STOA and STOB and if one of the digital inputs S2IND or S3IND is set. (Typically: S2IND = Start

clockwise/S3IND = Start anticlockwise)

Object 0x6040_Control word is applicable to the frequency inverter if parameter Local/Remote 412 is

setto "l - Control via statemachine".

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Bit

Switch on
Enable voltage
Quick stop (Low active)

Enable operation

Operation mode specific
Operation mode specific
Operation mode specific

Fault reset

o
O 0 N o0 (L | W N (= O

—
o

—
—

Halt

Operation mode specific

Manufacturer specific

12

Manufacturer specific
Manufacturer specific
Manufacturer specific
Manufacturer specific

Bits 9 ... 15 are used depending on the configuration and on 0x6060 Mode of Operation.

Control wordbits 4, 5, 6 operation mode specific and bit 8 halt are used in motion control configurations

(Parameter Configuration 30 = x40) only.

15 14 13 12 11 10 9 8 |7 6 5 4 |3 2 1

Bit

Ready to switch on
Switched on
Operation enabled
Fault

Voltage enabled

Quick stop (Low active)
Switch on disabled
Warning

o
O |00 |IN [0 L1 | W (N [+ O

—
o

[y
—

Manufacturer specific
Remote
Target reached

Internal limit active

—_
N

—_
w

—_
N

[y
vl

Operation mode specific
Operation mode specific
Manufacturer specific
Manufacturer specific Warning 2
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Bit 14 is not used.

Status word bits 12 and 13 "Operation mode specific" are only used in Motion Control configurations
(Parameter Configuration 30 = x40).

ANG frequency inverters support an external 24 V power supply for the frequency inverter
control electronics. Even when mains voltage is disconnected, communication between
the controller (PLC) and the frequency inverter is still possible.

Bit 4 "Voltage enabled" of the Status word displays the current state of the mains power
supply.

Bit 4 "Voltage enabled" = 0 signals "no mains voltage" and drive start is disabled.

Bit 4 "Voltage enabled" = 1 signals "mains voltage switched on" and drive start is enabled.

12.2.1State machine diagram
State machine:

from all states

Entry in state machine 13
0 Fault reaction
¢ 7 active
Not ready to 0x0F
1| switch on I
0x00 14
1 8 Fault
l Fault reset 0x08
: 0x80 |
e Switchon |« 15
i »|2| disabled <}
: 0x50 or 0x40 |«
i Shutdown 2 7 SL?OME voltage
i 0x06 or Quick stop
[ 0x02
Enable Relady to
operation P3| switch on Disable voltage
o= 0x31 or Ox21 0x00
4. | T or Quick stop
E Disable 0x02 10
: voltage Switch on 3 6 Shutdown
i 0x00 0x07 0x06 0x00 or
i internal 12
: Shutdown 8 4 Switched on
[ u Wi
: 0x06 0x33
i Enablg 4 5 Disablg
: operation operation
' 0xO0F l 0x07
i - Quick stop -
' Operation 0x02 Quick stop
i 5| enabled 11—»{6 active
e ————— > 0x37 0x07

MCI: Stari:ing Signal

Table Re!ord Mode
Profile Positioning Mode
Velocity Mode

Homing
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Control word:

The device control commands are triggered by the following bit patterns in the Contro/ word:

Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Fault re- | Enable Quick Enable Switch
Command set operation| stop voltage on Transitions
(Low ac-
tive

Shutdown X X 1 1 0 2,6,8
Switch on X 0 1 1 1 3
Enable operation X 1 1 1 1 4
Disable voltage X X X 0 X 7,9,10,12
Quick stop (Low active) X X 0 1 X 7,10, 11
Disable operation X 0 1 1 1 5
Fault reset 0->1 X X X X 15

"X" means any value.

Transition 3 (command "Switch on" [0x07]) is only processed if bit 4 "Voltage enabled"
of the Status word is set.

Status word:

Transition 4 (Command "Enable operation” [0xF]) will only be processed if the release
is set via the hardware contacts STO.

If the hardware release via STO is not set, the frequency inverter will remain in status
"Switched On" [0x33] until the hardware release via STO is present.

In status "Operation enabled" [0x37], the device will switch to status "Switched On"
[0x33] internally once the hardware release via STO is reset.

In configurations with Motion Control (parameter Configuration 30 = x40), the fol-
lowing must be noted:

Transition 4’ is not available.

In status "5-Operation enabled [0x37]" an additional start signal must be pro-
vided via bits from the "High Byte" of the control word in order to start a move-
ment of the motor. For a description of the start signal for this "Motion Control In-
terface" (MCI), refer to chapter 11. Object 0x6060 Modes of Operation is available
for switching to other MCI modes.

Digital inputs (STOA and STOB) must be set. Start clockwise and Start anticlock-
wise have no function in these configurations.

In configurations without Motion Control (parameter Configuration 30 # x40), the
following must be noted:

Transition 4’ will only be processed if Bit 4 "Voltage enabled" of the status word is
set. This feature is downward-compatible with older software versions.

The frequency inverter can only be controlled if the logic operation is true. The
logic inputs for Start Clockwise and Start anticlockwise can be connected directly
with "On" or "Off" (parameter Start Clockwise 68 and Start Anticlockwise 69).
Digital inputs (STOA and STOB) must be set.

This results in: Release: (= STOA and STOB) AND (Start clockwise OR Start Anti-
clockwise)

The status word indicates the operating status.
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Bit 6 Bit 5 Bit 3 Bit 2 Bit1 Bit 0
Switch on | Quick stop Fault Operation | Switched | Ready to
State disabled | (Low ac- enabled on switch on
tive)
Switch on disabled 1 X 0 0 0 0
Ready to switch on 0 1 0 0 0 1
Switched on 0 1 0 0 1 1
Operation enabled 0 1 0 1 1 1
Quick stop active 0 0 0 1 1 1
(Low active)

Fault reaction active 0 X 1 1 1 1
Fault 0 X 1 0 0 0

"X" means any value.

Bit 7 "Warning" can be set at any time. It reports an internal device warning. The cause of the warning
is evaluated by reading the warning status with parameter Warnings 270.

Bit 9 "Remote" is set if the operation mode is set to "Control via state machine" (Local/Remote
412 = 1) and controller release is turned on.

Bit 10 "Target reached" is set when the specified reference value is reached.

In configurations without Motion Control (parameter Configuration 30 # x40) "target reached" refers
to the reference speed from VI target the reference velocity (v/ target velocity) 0x6042. In the special
case of power failure regulation, the bit is also set when the power failure regulation reaches the fre-
quency 0 Hz (see frequency inverter operating instructions).

For "target reached", there is a hysteresis (tolerance range) which can be set via the parameter Max.
control deviation 549 (see frequency inverter Operating Instructions).

Bit 11 "Internal limit value active" indicates that an internal limit is active. This may be the current
limit, the torque limit or the overvoltage control. All functions will result in the reference value being left
or not reached.

Bit 15 "Warning 2" signals a critical operating state which will result in a fault switch-off of the fre-
quency inverter within a short time. This bit is set if there is a delayed warning relating to the motor
temperature, heat sink/inside temperature, Ixt monitoring or mains phase failure.

12.3 Configurations without motion control

In configurations without Motion Control (Configuration 30 # x40) object 0x6060 /modes of operation
is set permanently to "2 - velocity mode" (velocity mode vl) Object 0x6061 modes of operation
display will also be "2 - velocity mode" (velocity mode vl). These settings cannot be changed.

Relevant objects:

0x6040 Control word

0x6041 Status word

0x6042 v/target velocity

0x6043 Velocity demand

0x6044 v/ velocity actual value
0x6046 v/ velocity min max amount
0x6048 v/ velocity acceleration
0x6049 v/ velocity deceleration
0x604A v/ Velocity quick stop

The Ramp Rise/Fall times are set up via parameters 430...433.

12.3.1Behavior in the case of a quick stop

In quick stop, the parameters Switch-off threshold 637 (percent of parameter Maximum Frequency
419) and Holding time 638 (holding time after falling short of the switch-off threshold) are relevant.
In the case of a quick stop, the drive is stopped via emergency stop ramps.

The emergency stop ramps are set up via Object 0x604A v/ Velocity Quick Stop or parameters Emer-
gency Stop Clockwise 424 and Emergency Stop Anticlockwise 425.
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Start quick stop

0x604A v/ Velocity Quick Stop
(Emergency stop clockwise 424)
(Emergency stop anticlockwise 425)

Holding time 638
Switch-off threshold. 637

t
OFF,
status changed

If frequency/speed reaches the value zero during the switch-off time, the drive continues to be supplied
with current until the switch-off time has elapsed. This ensures that the drive is at a standstill when the
state changes.

The quick stop behavior is only relevant for configurations without Motion Control (pa-
rameter Configuration 30 # x40).

12.3.2Behavior in the case of transition 5 (disable operation)

The behavior in transition 5 of the statemachine from "Operation enabled" to "Started" can be config-
ured via parameter State transition 5 392.

No. Description Min. Max. Default
392 State transition 5 0 2 2

Immediate transition from "Operation enabled"to
"Switched On", drive coasts to a standstill
Activation of DC brake, at the end of DC deceleration, there is

0- Coast to stop

1- DC brake the change from "Operation enabled"to "Switched
On"
Transition at normal ramp, when the drive has come to a

2- Ramp standstill, there is the change from "Operation enabled"

to "Switched On"

Setting 1 "Direct current brake" is only possible with applications with U/f charac-
teristic control (e.g. configuration 110). Other configurations do not support this operation
mode.

If the frequency inverter is operated with a configuration which does not support the
operation mode Direct Current Brake (e.g. configuration 210, field-oriented control), value
"1" cannot be used.

In this case, the operation mode is not offered in the selection menus of the control unit
KP500 and the control software VPlus.

For more information on VPlus, see chapter 16.
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By default, State transition 5 392 is set to operation mode "2 - Ramp" For configurations
with torque control, the default value is "0 - coasting".

If the configuration is changed, the value set for State transition 5 392 is also changed,
if necessary.

The behavior in transition 5 is only relevant for configurations without Motion Control
(parameter Configuration 30 # x40).

If State Transition 5 392 was triggered with "1 - DC brake", a new control word will only be accepted
after completion of the transition process. The change of state from "Operation enabled" to
"switched On"is done after the Braking time 632 parameterized for the DC brake has elapsed.

If parameter State Transition 392 = "2 - Ramp" is set, the control word can be set to "Operation
enabled" again, while the drive is decelerating. In this way, the drive accelerates to its set reference
value again and remains in the state "Operation enabled".

The change of state from "Operation enabled" to "Switched On" is done after the value has dropped
below the set switch-off threshold and the set holding time has elapsed (equivalent to the behavior in
the case of a quick stop). In this context, parameters Switch-off threshold 637 (percentage of param-
eter Maximum frequency 419) and Holding time 638 (holding time after passing of threshold) are
relevant.

12.3.3Reference value / actual value

The controller (PLC) can define the reference frequency for the frequency inverter via object 0x6042/0
vl target velocity in the used RxPDO and receive the actual value via object 0x6044/0 v/ velocity actual
value in the used TxPDO.

The use of the reference/actual value channel depends on the set configuration (control method). The
actual value is generated according to the control method used.

The reference value in object 0x6042/0 v/ target velocity and the actual value in object
0x6044/0 v/ velocity actual value are interpreted in the notation RPM. Conversion into a
frequency (reference value), or from a frequency (actual value) is carried out in the fre-
quency inverter.

The reference value for the frequency inverter from object 0x6042/0 v/ target velocity is supplied via
the reference line value. This reference value is combined with the internal reference value from the
reference frequency value channel in the input of the ramp function. Reference frequency value channel:
see operating instructions.

Ramp set-point
Ramp setpoint 434
I

reference | _please read the note !
line value 0 -4 ot
0x6042 vl Target Velocity CV\ : A
» 0 L
1 LTI\ frequency
| - ramp

internal reference 0 * _____ +fmax
frequency O\O - AL N\IMaXs I/ \

! |

192 EM-AUT-31 05/23



@ Bonfiglioli

Vectron

Ramp set-point

Ramp setpoint 434
I

reference . _please read the note !
line value 0 -4 Lt
0x6042 Target Velocity 0\% : A

>0 :

1 E 7T\ frequency
! ramp

internal reference 0 {7777
frequency >% > (4 \Lfmax/ > 5

The internal reference value from the reference frequency value channel and the reference line value
can be fed to the ramp individually or as an added variable. Setting is carried out via the data set
change-over capable parameter Ramp setpoint 434.

No. Description Min. Max. Default
434 [Ramp setpoint 1 3 3
1- Internal reference frequency |Reference value from the sources of the reference frequency value chan-
value nel
2 - Reference line value Reference value via a communication interface
3. Internal reference frequency |Sum of internal reference frequency value and reference line value
value + reference line value

S

This function is only relevant for non motion control configurations (Parameter Con-
figuration 30 # x40)

If Ramp setpoint 434 = 2 (reference line value only), this reference line value is limited
to Minimum Frequency 418 (fmin).

The sign in front of fmin with reference value = 0 is derived from the sign in front of
the last reference line value which was not 0.

After Mains On, the reference line value is limited to +fmin.

For Ramp set-point 434 = 3, the sign in front of the overall reference value results from the sum of the
internal reference frequency value and the reference line value.

The reference values can be read out from the frequency inverter with the help of the KP500 control
unit or VPlus operating software. For more information on VPlus, see chapter 16.

Parameter

Contents Format

Internal reference frequency 228

Internal reference value from the reference frequency channel | xxx.xx Hz

Reference bus frequency 282

Reference line value from the Fieldbus XXX.XX Hz

Reference ramp frequency 283

= sum of internal reference frequency + reference line value |xxx.xx Hz

12.3.4Sequence example
In configurations without Motion Control (Configuration 30 = x40), the PLC must send the correct

sequence:
1 Control word = 0x0000 Disable voltage
3 Control word = 0x0006 Shutdown
4 Control word = 0x0007 Switch On
5 Control word = 0x000F Enable Operation

OR
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1 Control word = 0x0000 Disable voltage

5 Control word = 0x000F Enable Operation

In configurations without Motion Control (Configuration 30 = x40), the second (short-
ened) sequence can be used, because transition 4" is available in these configurations.

12.4 Motion control configurations

WARNING

Dangerous state due to new mode!

If 0x6060 modes of operation is changed during operation (control word = 0xnnnF),
a dangerous state may occur in the new mode.

e Before changing 0x6060 modes of operation, check the status word (e.g. for
state Oxnn33).

>

Motion Control Definition

For the full function of the Motion Control Interface, you will have to set Local/Remote
412 ="1-Control via state machine". In all other operation modes of param-
eter Local/Remote 412, there are major restrictions. The descriptions in this chapter
and of all objects used are based on the setting Local/Remote 412 = "1-Control
via state machine".

The usage of Positioning for setting Local/Remote 412 # 1 is described in the "Posi-
tioning" application manual.

The function of the state machine describes the basic operating behavior of the frequency inverter in
configurations with position control (Configuration 30 = x40). The objects contro/ word and status
word described above support the bits marked as operation mode specific.

These bits and bit "Target reached" has different meanings in the different position control operation
modes — defined by 0x6060 modes of operation. The following chapters describe the application of the
operation mode specific bits in the contro/ word and status word, depending on the different position
control operation modes. Default value: 0x6060 modes of operation = 2 — velocity mode.

Basic functions:

The state machine must be set to "operation enabled", before the position command can be issued via
the operation mode specific bits of the contro/ word.

Once a mode of operation has been set by the PLC, no commands will be accepted for this operation
mode until this operation mode is displayed in the modes of operation display object.

The bits in the control word and status word marked as operation mode specific are only supported in
configurations with position control (Configuration 30 = x40).

12.4.1Velocity mode [rpm]
Velocity mode [rpm] can be selected via object 0x6060/0 Modes of operation = 2.

In velocity mode the "operation mode specific" bits of the Contro/ word word control the ramp generator
(RFG — Ramp Function Generator). The block diagram illustrates the function.

Relevant objects:
0x6040 Control word
0x6041 Status word
0x6042 v/ target velocity
0x6043 Velocity demand

0x6044 v/ velocity actual value
0x6046 v/ velocity min max amount
0x6048 v/ velocity acceleration
0x6049 v/ velocity deceleration
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0x604A Velocity quick stop
0x6060 Modes of operation
0x6061 Modes of operation display

The Ramp Rise/Fall times are set up via parameters 430...433.

15 14 13 12 (11 10 9 8 7 6 5 4 3 2 1 0 Bit

Switch on

Enable voltage

Quick stop (Low active)

Enable operation

Rfg enable

Rfg unlock

Rfg use ref

Fault reset

Halt

O |0 N [ |j»1 | W (N [P O

[uy
o

[y
[y

[y
N
1

—
w
1

[y
N
1

—
Ui
1

15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0 Bit

Ready to switch on

Switched on

Operation enabled
Fault

Voltage enabled

Quick stop (low active)
Switch on disabled
Warning

O |00 |IN [0 L1 | W (N [+ O

Remote

—
o

Target reached (not used)

—
—

Internal limit active

—_
N

—_
w

—_
N

[u—ry
ul

Warning 2
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Block diagram

Bit 5 / rfg unlock
1

1
Run_RFG O ;
%---}'
Lock_Output O '/'
Bit 6 / rfg use ref 0 ,"
i */ Bit 4 / rfg enable
1 ) i
— 30 | =
Ramp_Reference ! O RFG —() :
0 (@) Ramp Function Generator \4 O
0
0
Special
Function
Generator

Bit 4/rfg enable
Rfg enable = 0 the reference speed comes from a manufacturer-specific special function.
Rfg enable = 1 The reference speed corresponds to the ramp output.

‘ﬂ The special function is evaluated only if 1299 S. Special Function Generator # "9-
Zero".

If 1299 S. Special Function Generator = "9-zero", the value of the ramp output will
always be used.

Bit 5/rfg unlock

Rfg unlock = 0 The last speed will be maintained and used.

Rfg unlock = 1 The ramp function is active and changes according to the reference value and the ramp.
Bit 6/rfg use ref

Rfg use ref = 0 Reference value "0" is used.

Rfg use ref = 1 The setpoint of 0x6042 v/ target Velocity is used.

Bit 8 Halt
HALT =0 - Execute positioning.
HALT =1 - Stop axis. (The frequency inverter remains enabled in "Operation enabled" state.)

If special function generator 1299 Q. Special Function Generator # "9-Zero", the reference value from
the ramp output will also be used if bit 4 "rfg enable" = 1, and if bit 4 "rfg enable" = 0, the reference
value from the source specified in 1299 Q. Special Function Generator will be used.

1299 Q. Special Function Generator # | 1299 Q. Special Function Generator
"9-Zero" ="9-Zero"

Bit 4 rfg enable = 0 Reference value from special function
Bit 4 rfg enable = 1 Reference value from ramp output

Reference value from ramp output

Sequence example
In order to start "velocity mode", the correct sequence must be sent by the PLC.

1 Control word = 0x0000 |Disable voltage
1 Status word = 0x0050 | Switch On Disabled
2 Modes of Operation = 2 (Velocity mode)
3 Control word = 0x0006 |Shutdown

Status word = 0x0031 |Ready to switch on
4 Control word = 0x0007 |[Switch On

Status word = 0x0033 |Switched On
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5 Control word = 0x000F | Enable Operation, no change to previous state if already enabled.
Status word = 0xnn37 | Operation enabled
6a |Control word = 0x007F | Start Velocity mode with Reference speed from object 0x6042 v/target
velocity.
Status word = 0xnn37 | Operation enabled
6b | Control word = 0x006F 1299 Q. Special Function Generator:
="9-Zero"
Starts "Velocity mode" with reference value from Object 0x6042 v/tar-
get velocity.
1299 Q. Special Function Generator:
#"9-Zero"
Starts "with reference value from 1299 Q. Special Function Gener-
ator
Status word = 0xnn37 | Operation enabled
6¢c | Control word = 0x003F | Starts "Velocity mode" with reference value "0".
Status word = 0xnn37 | Operation enabled
6d | Control word = 0x002F |1299 Q. Special Function Generator:
="9-Zero"

Starts "Velocity mode" with reference value "0".

1299 Q. Special Function Generator:

#"9-Zero"

Starts with reference value from source from 1299 Q. Special Func-
tion Generator

Status word = 0xnn37 | Operation enabled
6e | Control word = 0x005F | Starts "Velocity mode" at current speed — current ramps will be can-
celed.
Status word = 0xnn37 | Operation enabled
6f | Control word = 0x004F 11299 Q. Special Function Generator:
= "9-Zero"
Starts "Velocity mode" with actual speed — a running ramp is inter-
rupted.

1299 Q. Special Function Generator:

unequal "9-Zero"

Starts with reference value from source from 1299 Q. Special Func-
tion Generator

Status word = 0xnn37 | Operation enabled
7 Control word = 0x01xx |HALT: The drive is stopped with ramp 0x6049 v/ velocity deceleration.
Status word = 0xnn37 | Operation enabled
WARNING

A

Dangerous state due to new model!
When 0x6060 Modes of Operation is changed during operation (Control word =
0xnnnF), a dangerous state can occur in the new mode.

e Check the status word before changing 0x6060 Modes of Operation (i.e. check
state Oxnn33).

Once the sequence of the first four status words has been processed correctly, the
ANG is ready for operation (dark table area).

In state "operation enabled" (OxnnnF), the state of the Motion Control can be changed
(white table area).

With control word transition from OxnnnF to 0x0007, "Velocity mode" will be stopped.
Then, the mode can be restarted via OxnnnF.

As long as 0x0007 is active, the mode of operation can be edited safely. Once 0x6060
modes of operation has been set to another value, operation can be started with a
corresponding sequence.
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12.4.2Profile Velocity mode [u/s]
WARNING

Dangerous state due to new mode!
. |When 0x6060 Modes of Operation is changed during operation (Control word =

0xnnnF), a dangerous state can occur in the hew mode.

e Check the status word before changing 0x6060 Modes of Operation (i.e. check
state Oxnn33).

The profile velocity mode is selected via object 0x6060/0 Modes of operation = 3.
In profile position mode the inverter receives a reference speed in [u/s].

Relevant objects:

0x6040 Control word 0x606F Velocity Threshold
0x6041 Status word 0x6070 Velocity Threshold Time
0x6046 v/ velocity min max amount 0x6083 Profile acceleration
0x6060 Modes of operation 0x6084 Profile deceleration
0x6061 Modes of operation display 0x6085 Quick stop deceleration
0x606C Velocity Actual value 0x6086 Motion Profile Type
0x606D Velocity Window 0x60F8 Max Slippage

0x606E Velocity Window Time 0x60FF Target Velocity

The Ramp Rise/Fall times are set up via parameters 1176 and 1178 and object 0x6086.

In profile velocity mode, the operation mode specific bits of the control word and the status word are
used as follows:

15 14 13 12 |11 10 9 8 7 6 5 4 3 2 1 O Bit
0 switch on
1 | Enable voltage
2 Quick stop (Low active)
3 Enable operation
4 .
5 -
6 |-
7__| Fault reset
8 Halt
9 |.
10 |
11 | .
12 |.
13 |.
14 |
15 |.

15 14 13 12 11 10 9 8 7 6 5 4 |3 2 1 0 Bit

Ready to switch on

Switched on

Operation enabled
Fault

H W N [ O

Voltage enabled
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Quick stop (low active)
Switch on disabled

5
6
7__Warning
8
9

Remote

10 Target reached

11 | Internal limit active

12 |velocity

13 | Max Slippage
14 |_

15 Warning 2

The Profile Velocity Mode is used to set the reference speed in user units [u/s]. The reference speed
Ox60FF 7arget Velocity is taken over in mode "operation enabled" immediately (0xnn37). The acceler-
ation and deceleration ramp are specified by objects 0x6083 Profile acceleration and 0x6084 Profile
deceleration.

Setting Bit 8 "Halt" of the control word delays the drive with ramp 0x6084 Profile deceleration and holds
the drive at standstill. Resetting Bit 8 results in an acceleration with ramp 0x6083 Profile acceleration
to the actual reference velocity.

Control word Bit 8: Halt

HALT =0 - Execute Profile Velocity Mode.

HALT =1 -> Halt Axis. (The Frequency inverter remains in state "Operation enabled".)

ﬂ The actual velocity in [u/s] can be displayed in a PLC via map able Object 0x606D.

Via Objects 0x606D Velocity Window and 0x606E Velocity Window time Bit 10 "Target reached" of the
status word is set.

Via Objects 0x606F Velocity Threshold and 0x6070 Velocity Threshold time Bit 12 "Velocity" of the status
word is set.

Via Object 0x60F8 Max Slippage a slip monitoring via Bit 13 "Max Slippage" of the status word can be
set up.

Status word Bit 10: Target reached
Target reached = 0 > The actual velocity does not match the reference velocity.
Target reached = 1 - The actual velocity matches the reference velocity.

The actual velocity differs at least from the defined time period in object Ox606E Velocity Window time
up to the defined amount [us] in Object 0x606D Velocity Window.

Status word Bit 12: Velocity
Velocity = 0 = The Actual Velocity matches the comparison speed.

The Actual Velocity has exceeded for a defined time (Object 0x6070 Velocity Threshold time) a defined
Velocity in user units per seconds [u/s] (Object 0x606F Velocity Threshold).

Velocity = 1 > The Actual Velocity does not match the Comparison Velocity.
Status word Bit 13: Maximum Slippage

Maximum Slippage = 0 > The actual Slippage speed is smaller than defined. The comparison
value of the slippage speed is defined Object 0x60F8 Max Slippage.

Maximum Slippage = 1 2 The actual Slippage speed is bigger than defined. The comparison
value of the slippage speed is defined Object 0x60F8 Max Slippage.

Sequence Example
To start the Profile Velocity mode, the correct sequence has to be sent from the PLC.
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1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Switch On Disabled
2 Modes of 3 (Profile Velocity mode)
Operation =
3 Control word = 0x0006 Shutdown
Status word = 0x0031 Ready to switch on
4 Control word = 0x0007 Switch On
Status word = 0x0033 Switched On
5 Control word = 0x0007 Enable Operation, no change to previous state if al-
ready enabled. The Profile Velocity mode is started
0x000F with reference velocity 0x60FF 7arget Velocity and
Ramp profile 0x6084 Profile acceleration and 0x6084
Profile deceleration. Changes to Target Velocity and
Ramps are taken over immediately.
Status word = 0xnn37 Operation enabled

a

A profile consists of the following entries. If a value is not changed, the old value will

still be active.

— 0x6081 Profile velocity

— 0x6083 Profile acceleration

— 0x6084 Profile deceleration

— Ox60FF 7arget Velocity

B

Once the sequence of the first four status words has been processed correctly, the
ANG is ready for operation (dark table area).

In state "operation enabled" (0xnnnF), the state of the Motion Control can be changed

(white table area).

With control word transition from OxnnnF to 0x0007, "Profile position mode" will be
stopped. Then, the mode can be restarted via OxnnnF.

While 0x0007 is active, it is also possible to change the modes of operation without
any danger. After changing 0x6060 modes of operation to another value you can start
the new operation mode with the according sequence.

12.4.3Profile position mode
Profile position mode can be selected via object 0x6060/0 Modes of operation = 1.

In profile position mode, the frequency inverter receives a v/ target position, followed by the command
to travel to this target.

Relevant objects:

0x6040 Control word 0x607A Target position

0x6041 Status word 0x6081 Profile velocity

0x6046 v/ velocity min max amount 0x6083 Profile acceleration
0x6060 Modes of operation 0x6084 Profile deceleration
0x6061 Modes of operation display 0x6085 Quick stop deceleration

The ramp times are specified via parameters 1176 and 1178 and object 0x6086.
In profile position mode, the mode-specific bits of the control word and the status word are used as

follows:

15 14 13 12 |11 10 9 8 7 6 5 4 3 2 1 0 Bit

Switch on

Enable voltage

Quick stop (Low active)

Enable operation

New set-point
Change set immediately

v (D (W N = O
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15 14 13 12 |11 10 9 8 7 6 5 4 3 2 1 0 Bit

6 Abs/rel

7| Fault reset

8 Halt

9 Change on set-point
10 |.

11 |

12 |.

13 |.

14 |

15 |.

15 14 13

12 11

10 9 8 7 6 5 4 3 2 1 0

Bit

Ready to switch on
Switched on
Operation enabled
Fault

Voltage enabled

Quick stop (Low active)
Switch on disabled
Warning

O (0 |N | (L [ |W N (= O

—
o

—
—

—
N

Remote
Target reached

Internal limit active

—
w

—
N

—
(6]

Control word

Set-point acknowledge

Following error

Warning 2

Change on set- | Change set-point | New set-point Description
point immediately Bit 4
Bit 9 Bit 5

0 0 0~>1 Once the sequence of the first four status words
has been processed correctly, the ANG is ready
for operation (dark table area).

X 1 0~>1 In state "operation enabled" (O0xnnnF), the
state of the Motion Control can be changed.

1 0 0~>1 With control word transition from OxnnnF to
0x0007, "Profile position mode" will be
stopped. Then, the mode can be restarted via
OxnnnF.

Identification Value Description

Abs/rel 0 The target position is an absolute value

Bit 6 1 The target position is a relative value
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Halt 0 Execute positioning operation.
Bit 8 1 Stop axle with profile deceleration (if not supported by profile acceleration),
the frequency inverter will remain in status "Operation enabled".
Status word
Identification Value Description
VI target reached 0 Stop = 0:farget position (still) not reached
Bit 10 Stop = 1: Axis decelerated
1 Stop = 0: farget position reached
Stop = 1: Speed of axis is 0
Set-point acknowledge | 0 The travel profile calculation has not applied the position value (yet).
Bit 12 1 The travel profile calculation has applied the position value.
Following error 0 No following error
Bit 13 1 Following error
Example: single set-point
— control bit change on set-point =0

— control bit change set immediately =0

Once a reference value has been transmitted to the drive, the controller signals a permissible value in
the control word by a rising signal edge for the bit "New reference value". The drive responds by setting
the bit "Reference value confirmed" and starts moving to the new V/ target position. After that, the
controller resets the bit "New reference value", and the drive resets the bit "Reference value confirmed".
Once the bit "Reference value confirmed" has been reset, the drive is ready for receiving a new v/ target
position.
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new set point |

(control bit 4) PLC
target position |
(set point)
current target % Drive
position
processed
set point t
acknowledge
(status bit 12)
target reached 1
status bit 10
actual
speed
//
Example: single set-point
— control bit change on set-point =0

— control bit change set immediately =1
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A new reference value is confirmed by the control bit "New reference value" (rising edge) while a
reference value is being processed. The new reference value is processed immediately.

new set point
(control bit 4) PLC
target position
(set point)
|
current target Drive
position
processed
set point
acknowledge
(status bit 12)
target reached
status bit 10
actual
speed
’,
Example: set of set-points
— control bit change on set-point =0/1

— control bit change set immediately =0
The travel profile is changed during an active positioning operation.
Change on set point = 0

The current target position is approached with a Stop. Once the position has been reached, the new
reference value is set.

Change on set point = 1

The current target position is approached at the active speed. Once the current v/ target position has
been reached, the new reference value is applied without reducing the speed to zero.

The gray line in the segment "Actual speed" shows the speed behaviors when the control bit "Switch at
reference value" is set to 1.
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Sequence example

new set point
(control bit 4) PLC
target position
(set point)
current target Drive
position
processed
set point
acknowledge
(status bit 12)
target reached
status bit 10
actual
speed
,/

change on set point = 0

o

change on set point = 1

In order to start "Profile position mode", the correct sequence must be sent by the PLC.

1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Activation disabled
2 Modes of 1 Profile position mode
Operation =
3 Control word = 0x0006 Stop
Status word = 0x0031 Ready for activation
4 Control word = 0x0007 Start
Status word = 0x0033 Active
5 Control word = 0x0007 Enable operation. Positioning operation is not started.
0x000F
Status word = 0xnn37 Operation enabled
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6a |Control word =

0x0007 or 0x000F

Operation enabled, start absolute positioning with
profile?.

0x001F If a positioning operation is already in process, this
operation will be completed. Then, the new profile will
be used.
Status word = 0xnn37 Operation enabled
6b | Control word = 0x0007 or 0x000F Operation enabled, start relative positioning with pro-
filel.
0x005F If a positioning operation is already in process, this
operation will be completed. Then, the new profile will
be used.
Status word = 0xnn37 Operation enabled
6c | Control word = 0x0007 or 0x000F Operation enabled, start absolute positioning with
profile?.
0x00 Running positioning operations will change and apply
the new profile
Status word = 0xnn37 Operation enabled

6d | Control word =

0x0007 or 0x000F

Operation enabled, start relative positioning with pro-
fileD,

0x007F Running positioning operations will change and apply
the new profile
Status word = 0xnn37 Operation enabled
7 Control word = 0x01nF HALT: The drive is stopped with ramp 0x6049 v/ veloc-
ity deceleration.
Status word = 0xnn37 Operation enabled

1) A profile consists of the following entries. If a value is not changed, the old value will still be active:
— 0x607A Target Position

— 0x6081 Profile velocity

— 0x6083 Profile acceleration

— 0x6084 Profile deceleration

WARNING

Dangerous state due to new model!

When 0x6060 Modes of Operation is changed during operation (Control word = OxnnnF),
a dangerous state can occur in the new mode.

e Checking the status word before changing 0x6060 Modes of Operation (i.e. check
state Oxnn33).

After the sequence of the first four Control word s was processed correctly, the ANG is
enabled (table area with a darker background).

In "Operation enabled" state (OxnnnF) the Motion Control states can be changed (white
marked area in table).

With the control word transition from OxnnnF to 0x0007 the velocity mode is stopped.
After that it is possible to start again with OxnnnF.

While 0x0007 is active, it is also possible to change the modes of operation without any
danger. After changing 0x6060 modes of operation to another value you can start the
new operation mode with the according sequence.

In order to start a profile, you don’t have to set the control word to 0x0007 first before
switching to OxnnnF.

Once a profile has been processed, a new profile can be started with the bit "New Set-
point" (bit 4) in control word OxnnnF.

While a profile is being processed, you can start a new profile without stopping by using
the bits "Change Setpoint immediately" (bit 5) and "New Setpoint" (bit 4).
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12.4.41Interpolated position mode

The interpolated position mode is selected via object 0x6060/0 Modes of operation = 7. In interpolated
position mode the inverter receives a target position at equidistant time intervals.

Relevant objects:
0x6040
0x6041
0x6046
0x6060
0x6061
0x6083
0x6084
0x6085
0x60C1

The Ramp Rise/Fall times

Control word

Status word

v/ velocity min max amount
Modes of operation

Modes of operation display
Profile acceleration

Profile deceleration

Quick stop deceleration
Interpolation data record

are set up via parameters 1176 and 1178 and object 0x6086.

In interpolated position mode the “operation mode specific” bits of Contro/ word and Status word are

used as shown:

15 14 13 12 11 10 9 8 7 6 5 43 2 1 0 Bit
0 switch on
1 | Enable voltage
2 Quick stop (Low active)
3 Enable operation
4 Enable ip-mode
5 |.
6 |-
7__| Fault reset
8  Halt
9 |.
10 |.
11 |
12 .
13 |
14 |
15 |

15 14 13 12 11

10 9 8 7 6 5 4 3 2 1 0 Bit

Ready to switch on

Switched on

Operation enabled
Fault

Voltage enabled

Quick stop (low active)
Switch on disabled
Warning

O (0 |N | »1 [~ W N = |O

Remote
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15 14 13 12 |11

10 9 8 7 6 5 4 3 2 1 0 Bit

| 10 Target reached

11 | Internal limit active

12 1P-mode active

13 |

14 |

15 Warning 2

Only linear interpolation is available (for this, object 0x60C0/0 /interpolation submode select is NOT
implemented). For proper operation, object 0x60C1/1 jnterpolation data record must be sent by a syn-

chronous RxPDO.

The activation of interpolated position mode is displayed by status bit 12 jp_mode_active.

With each SYNC message a new target position is transmitted to the drive by object 0x60C1/1 jnterpo-
lation data record. The new interpolated reference positions and an additional speed reference are

calculated from the last reference position, the interpolation data record and the time interval of the
SYNC messages. As shown, the target position actually received will be reached at the time of the next

SYNC message.

a

0x6083 Profile acceleration is only used when the interpolated mode is acti-
vated (rising edge of Bit 4 “enable ip-mode”).Then this acceleration is used
to synchronize from the actual speed to the calculated speed of the interpo-
lated trajectory.

0x6084 Profile deceleration is used when the interpolated mode is switched
off (falling edge of Bit 4 “enable ip-mode”) or a HALT signal (Bit 8) is set.
0x6085 Quick stop deceleration or 0x6084 Profile deceleration is used when
a fault occurred. This can be changed via Stopping behavior 630 Operation
mode and Communication fault reaction 0x6007/0 abort connection option
code.

Please set the acceleration values big enough, so that for switching on and
switching off of the IP mode the motion is synchronized with the PLC.

Control word

Identification Value Description
Enable IP-mode |0 Interpolated position mode inactive
Bit4 1 Interpolated position mode active
Halt 0 Execute the instruction of bit 4 “enable ip-mode”
Bit 8 1 Stop axle , inverter remains in state “operation enabled”
0x6084 Profile deceleration is used for deceleration.
Status word
Identification Value Description
Target reached 0 Halt (Control word bit 8)= 0: position not (yet) reached
Bit 10 Halt (Control word bit 8)= 1: axle decelerates
1 Halt (Control word bit 8)= 0: position reached
Halt (Control word bit 8)= 1: axle has velocity 0
IP-mode active 0 Interpolated position mode inactive
Bit 12 1 Interpolated position mode active
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12.4.4.1

Initial
drive pos.

Sync
'y

4ms *

Enable_ip_maéde

v

Ipimode_active

v

Ref. Position

Interpolation_dégta_record

N

N
Interpolated positiops

Example Sequence

v

To start the Interpolated position mode, the correct sequence has to be sent from the PLC.

A

1 | Control word = 0x0000 |Disable voltage
1 | Status word = 0x0050 | Switch On Disabled
2 | Modes of Operation = 7 (Interpolated Positon mode)
3 [Control word = 0x0006 |Shutdown
Status word = 0x0031 Ready to switch on
4 | Control word = 0x0007 | Switch On
Status word = 0x0033 [ Switched On
5a |Control word = 0x000F |Enable Operation.
Status word = 0xnn37 [Operation enabled
5b | Control word = 0x001F |[Enable Operation and start Interpolated Mode (IP).
Status word = 0x1n37 [Operation enabled
WARNING

Dangerous state due to new mode!
When 0x6060 Modes of Operation is changed during operation (Control word = 0xnnnF),

a dangerous state can occur

in the new mode.

e Check the status word before changing 0x6060 Modes of Operation (i.e. check state

0xnn33).
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After the sequence of the first four Control words was processed correctly, the ANG is
enabled (dark marked table area).

In “Operation enabled” state (OxnnnF) the Motion Control states can be changed (white
marked area in table).

With the control word transition from OxnnnF to 0x0007 the velocity mode is stopped.
After that it is possible to start again with OxnnnF.

While 0x0007 is active, it is also possible to change the modes of operation without any
danger. After changing 0x6060 modes of operation to another value you can start the
new operation mode with the according sequence.

Always ensure that a valid Position is contained in “Interpolated Data Record”. It is rec-
ommended to copy the Actual Position into the “Data Record” before starting the Inter-
polated Mode.

12.4.5Homing mode

Homing mode can be selected via object 0x6060/0 Modes of operation = 6. In homing mode, the
frequency inverter moves the drive to a reference position. The method used for this movement is
defined by parameter 0x6098 Aoming method.

Relevant objects:

0x6040 Control word

0x6041 Status word

0x6046 v/ velocity min max amount
0x6060 Modes of operation

0x6061 Modes of operation display
0x6098 Homing method

0x6099 Homing speeds

0x609A | Homing acceleration

The Ramp Rise/Fall times are set up via parameters 1135.
In homing, the mode-specific bits of the control word and the status word are used as follows:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 | Bit

0 | switch on

1 | Enable voltage

2 Quick stop (Low active)
3 |Enable operation

4 Homing operation start
5 |.

6 |-

7__| Fault reset

8 Halt

9 |

10 |.

11 .

12 |.

13 |.

14 |_

15 |.
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15 14 13 12 |11 10 9 8 7 6 5 4 3 2 1 0 Bit
0 Ready to switch on
1 | Switched on
2 Operation enabled
3 Fault
4 | Voltage enabled
> Quick stop (Low Active)
6 switch on disabled
7 Warning
8 |-
9 Remote
10 | Target reached
11 |1nternal limit active
12| Homing attained
13 Homing error
14 |
15 Warning 2
Control word
Identification Value Description
Homing operation 0 Homing not active
start 0>1 Start homing
Bit 4 1 Homing active
120 Stop homing
Halt 0 Execute command from bit 4 "Start homing"
Bit 8 1 Stop axis with acceleration value (as deceleration) for homing. (The fre-
quency inverter remains enabled in "Operation enabled" status.)
Status word
Identification Value Description
VI target reached 0 Stop = 0: Home position (still) not reached
Bit 10 Stop = 1: Axle decelerated
1 Stop = 0: Home position reached
Stop = 1: Axle has speed 0
Homing attained 0 Homing not completed yet
Bit 12 1 Homing completed successfully
Homing error 0 No homing error
Bit 13 1 Homing error occurred,

homing not completed successfully

For an exact description of the various homing modes refer to the application manual "Positioning".

Sequence example

In order to start "homing mode", the correct sequence must be sent by the PLC.

1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Switch On Disabled
Modes of Operation = 6 (Homing)
3 Control word = 0x0006 Shutdown
Status word = 0x0031 Ready to switch on
4 Control word = 0x0007 Switch On
Status word = 0x0033 Switched On
5 Control word = 0x000F Enable Operation.
Status word = 0xnn37 Operation enabled
6a |Control word = 0x001F Enable Operation and start Homing.
Status word = 0x1n37 Operation enabled and homing attained.
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A

WARNING

Dangerous state due to new mode!

When 0x6060 Modes of Operation is changed during operation (Control word = OxnnnF),

a dangerous state can occur in the new mode.

e Checking the status word before changing 0x6060 Modes of Operation (i.e. check
state Oxnn33).

a

Once the sequence of the first four status words has been processed correctly, the ANG
is ready for operation (table area with darker background).

In state "operation enabled" (OxnnnF), the state of the Motion Control can be changed
(white table area).

With control word transition from 0x0007 (or 0x000F) to 0x001F the homing operation is
started. Bit "Homing attained" (Bit 12) returns the status in the status word.

As long as 0x0007 is active, the mode of operation can also be changed safely. Once
modes of operation has been set to another value, operation can be started with a cor-
responding sequence.

12.4.6Cyclic synchronous position mode
In Operation mode Cycdlic Synchronous position mode only the 4 lowest bits are used for control.

Bit Bit

0 Switch on 0 Ready to switch on

1 Enable voltage 1 Switched on

2 Quick stop (Low active) 2 Operation enabled

3 Enable operation 3 Fault

4 4 \Voltage enabled

5 5 Quick stop (Low Active)

6 6 Switch on disabled

7 Fault reset 7 Warning

8 Halt 8

9 9 Remote

10 10

11 11 Internal limit active

12 12 Target Position ignored

13 13 Following error

14 14

15 15 Warning 2
Status word

Identification Value Description

Target position ignored 0 [Target Position is ignored.
Bit 12 1 [Target Position is used as Reference value.
Following error 0 No following error
Bit 13 1 Following error

No ramp limits are active inside the frequency inverter. Limit the dynamic actions suitable
by the PLC.

B2

Before the Start, copy the actual Position 0x6064 to the target position to the PLC.
Start the Control Sequence in the PLC (0x0,0x6,0x7, OxF).

Wait until in the Status word Bit 12 is active.

Now update the target Position in the PLC program.
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12.4.6.1 Example Sequence
To start “Cyclic synchronous position mode”, the correct sequence has to be sent from the PLC.
1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Switch On Disabled
2 Modes of Operation = 8 (Cyclic synchronous position mode)
3 Control word = 0x0006 Shutdown
Status word = 0x0031 Ready to switch on
4 Control word = 0x0007 Switch On
Status word = 0x0033 Switched On
5 Control word = 0x000F Enable Operation.
Status word = 0xnn37 Operation enabled
WARNING

Dangerous state due to new mode!

When 0x6060 Modes of Operation is changed during operation (Control word =
0xnnnF), a dangerous state can occur in the new mode.

e Check the status word before changing 0x6060 Modes of Operation (i.e. check
state Oxnn33).

Once the sequence of the first four status words has been processed correctly, the ANG
is ready for operation (dark table area).

In state “operation enabled” (OxnnnF), the state of the Motion Control can be changed
(white table area).

With control word transition from 0x0007 (or 0x000F) to 0x001F the homing operation is
started. Bit "Homing attained” (Bit 12) returns the status in the status word.

As long as 0x0007 is active, the mode of operation can also be changed safely. Once
modes of operation has been set to another value, operation can be started with a cor-
responding sequence.

Always ensure that a valid Position is contained in “Target Position”. It is recommended
to copy the Actual Position into the “Target Position” before starting.

12.4.7 Cyclic synchronous velocity mode

The Cyclic Synchronous Velocity mode is selected via object 0x6060/0 Modes of operation = 9. In Cyclic
Synchronous Velocity mode the inverter receives a reference speed in equidistant time intervals.

Relevant objects:

0x6040
0x6041
0x6046
0x6060
0x6061
0x6085
0x60FF

Controlword

Statusword

v/ velocity min max amount amount
Modes of operation

Modes of operation diskplay

Quick stop deceleration

Target Velocity

In Operation mode Cyclic Synchronous position mode only the 4 lowest bits are used for control.

15 14 13 12 (11 10 9 8 7 6 5 4 3 2 1

Bit

Switch on

Enable voltage

Enable operation

0
0]
1
2 Quick stop (Low active)
3
4
5
6
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15 14 13 12 11 10 9 8 7 6 5 4|3 2 1 Bit

Halt

0
7 | Fault reset
8
9

10 |-
11 |.

12 |
13 |.
14 |
15 |

15 14 13 12 |11 10 9 8 7 6 5 4 3 2 1 Bit

Ready to switch on

Switched on

Operation enabled
Fault

Voltage enabled

Quick stop (Low Active)
Switch on disabled

Warning

0 o N o |u |~ w v |~ oo

Remote
10 |_

11 | Internal limit active

12 | prive follows reference value
13

14 |_

15 Warning 2

Status word
Identification Value Description
Drive follows reference value 0 Drive does not follow the reference value.
Bit 12 1 Drive follows the reference value.
Following error 0 No following error
Bit 13 1 Following error

No ramp limits are active inside the frequency inverter. Limit the dynamic actions suit-
able by the PLC.

e Start the Control Sequence in the PLC (0x00, 0x06, 0x07, OxOF).
e Wait until in the Status word Bit 12 is active.
¢ Now update the Reference speed in the PLC program.

12.4.7.1 Example Sequence
To start “"Cyclic Synchronous Velocity mode”, the correct sequence has to be sent from the PLC.

1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Switch On Disabled
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2 Modes of Operation = 9 (Cyclic Synchronous Velocity mode)
3 Control word = 0x0006 Shutdown
Status word = 0x0031 Ready to switch on
4 Control word = 0x0007 Switch On
Status word = 0x0033 Switched On
5 Control word = 0x000F Enable Operation.
Status word = 0xnn37 Operation enabled
WARNING

Dangerous state due to new mode!

When 0x6060 Modes of Operation is changed during operation (Control word = OxnnnF),
a dangerous state can occur in the new mode.

e Check the status word before changing 0x6060 Modes of Operation (i.e. check
state Oxnn33).

After the sequence of the first four Control word s was processed correctly, the ANG is
enabled (dark marked table area).

With the control word transition from 0xnnnF to 0x0007 the “Cyclic Synchronous Position
mode” is stopped. After that it is possible to start again with OxnnnF.

While 0x0007 is active, it is also possible to change the modes of operation without any
danger. After changing 0x6060 modes of operation to another value you can start the
new operation mode with the according sequence.

12.4.8Table travel record mode

Table travel record mode can be selected via object 0x6060/0 Modes of operation = OXFF =-1. Table
travel record mode used pre-defined positions. Each v/ target position is defined by a motion block.
Several motion blocks can be defined.

For a description of motion blocks, refer to the "Positioning" application manual.
Relevant objects:

0x6040 Control word 0x6064 Position actual value
0x6041 Status word 0x6065 Following error window
0x6046 v/ velocity min max amount 0x6066 Following error time
0x6060 Modes of operation 0x6067 Position window
0x6061 Modes of operation display 0x6068 Position window time
O0x5FF0 Active motion block 0x6085 Quick stop deceleration
Ox5FF1 Motion block to resume

In table travel record mode, the mode-specific bits of the control word and the status word are used as

follows:

15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0 Bit

Switch on

Enable voltage

Quick stop (Low active)

Enable operation

Sequence mode

Resume

Fault reset

Halt
Start motion block

O 0 N |0 [»1 | W N [P O

=
o

05/23

EM-AUT-31 215




@) Bonfiglioli

‘ 11 | Motion block select 0
12  Motion block select 1
13 | Motion block select 2
14 Motion block select 3
15 | Motion block select 4
15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0 Bit
\0_ Ready to switch on
1 Switched on
2 Operation enabled
3 Fault
4__ Voltage enabled
5 Quick stop (Low Active)
6 Switch on disabled
7 Warning
8 _ Motion block in progress
9 | Remote
10 | Target reached
11 |Internal limit active
12 |1 gear
13 Following error
14 |
15 |warning 2
Control word
Identification Value Description
Sequence mode 0 Single motion block
Bit 4 1 Automatic sequence
Resume 0 Start motion block = motion block switching
Bit 6 1 Start motion block = last active motion block
The motion block to be resumed can be read out via ob-
ject OxSFFO.
Halt 0 Execute command from bit 4 "Sequence mode"
Bit 8 1 Stop axis with ramp of current motion block The fre-
guency inverter remains in "Operation — enabled" status.
Start motion block 0 Stop axis with ramp of current motion block
Bit 9 0>1 Execute motion block(s)
Motion block select 0...4 n Start motion block = n + 1
Bit 11...15
Motion block select:
15 | 14 ] 3] 12]11]10] 9 8 7 6 5 4 3 2 1 0
Motion block select Sta | Halt Res Seq
4 [ 31 2[1]o
Start motion block = motion block select + 1:
4 1 0
0 0 0 1
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0 0 0 1 1 4
1 0 0 0 0 17
1 1 1 1 1 32
Status word
Identification Value Description
Motion block in progress 0 Single motion Motion block complete
Bit 8 Automatic Sequence Sequence completed
1 Single motion/automatic sequence active
Trflrget reached Halt = 0: VI. target_ [_)osition not reached yet (only motion blocks
Bit 10 0 ) with positioning)
Halt = 1: Axle decelerated
Halt = 0: VI target position reached (only motion blocks with posi-
1 tioning)
Halt = 1: Axle has velocity 0
In gear 0 Electronic gear not coupled
Bit 12 1 Electronic gear coupled
Following error 0 No following error
Bit 13 1 Following error

Basic functions

The control bit "Automatic sequence" defines if a single motion (Automatic sequence = Q) or and auto-
matic motion block sequence (Automatic sequence = 1) is to be executed.

In both cases, the selection of the required motion block (motion block number of single motion or start
motion block number of automatic sequence) is calculated by the motion block switching feature with
the rising edge of "Start motion block".

"Motion block is being processed" is set to "1" while a selected motion block or an automatic sequence
is being executed. "Motion block is being processed" will remain set to "1" until the motion block se-
guence is complete. When a single motion block is executed, "Motion block is being processed" will be
set to "0" once the single motion block is complete. When an automatic sequence is executed, "Motion
block is being processed" will be set to "0" once a motion block with setting 0 for Next motion block
(end of motion block), -1 (error stop), -2 (Stop, error ) or -3 (emergency stop, error) is reached.

During the automatic processing of motion blocks, the currently processed motion block is indicated by
object Ox5FFQ active motion block.

If the execution of motion blocks is interrupted by setting "Start motion block" to "0", the drive will stop
with the ramp set in the current motion block. The interrupted motion block or automatic motion block
sequence can be continued by setting "Resume" and a rising signal edge for "Start motion block". If
"Resume" is set to "1" and no valid motion block is available, the motion block selected by the motion
block switching function will be used. A valid motion block is indicated by object Ox5FF1 motion block
to resume. Motion block to resume displays reads -1, if no valid motion block is present or if the last
motion block or motion block sequence was not interrupted.

"VI target reached" is set if the actual position of motion blocks with absolute or relative positioning
reaches the position window.

"In Gear" is set when the electronic gear function is used and the electronic gear is coupled (synchro-
nous running).

Setting Halt to "1" will stop a currently executed motion block. The axle is stopped th the ramp set in
the current motion block. "VI target reached" is set to "1" when the speed reaches value 0. The drive
remains in "Operation — enabled" status. To continue the interrupted motion block, reset Ha/tto "0".

05/23 EM-AUT-31 217



@) Bonfiglioli

Examples:

“single motion block” sequence mode (control bit4) =0

start motion block

(control bit 9)

motion block
in progress
(status bit 8)

target reached
(status bit 10)

2 motion blocks 7 + 10

PLC

Drive

position
active
motion block | 7 0 10 |
218 EM-AUT-31 05/23



@ Bonfiglioli

Vectron
* motion block sequence” sequence mode (control bit 4) = 1
sequence = motion block 4, 5, 6
start motion block
(control bit 9) PLC
I
Drive

motion block
in progress
(status bit 8)

target reached
(status bit 10)

osition
p //
active
motion block | 4 | 5 |
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“interrupted motion block sequence” sequence mode (control bit4) = 1

start motion block
(control bit 9)

sequence = motion block 4, 5, 6
motion block 5 interru pted

PLC

resume
(controlbit 6)

motion block
in progress
(status bit 8)

Drive

target reached
(status bit 10)

position

active

motion block |

motion block

to resume |

Sequence Example

In order to start "Table travel record mode", the correct sequence must be sent by the PLC.

1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Switch On Disabled
Modes of Operation = -1 (Table travel record mode)
3 Control word = 0x0006 Shutdown
Status word = 0x0031 Ready to switch on
4 Control word = 0x0007 Switch On
Status word = 0x0033 Switched On
5a |Control word = 0x000F Enable Operation.
Status word = 0xnn37 Operation enabled
5b | Control word = 0x020F Start Motion Block 1 as Single Motion Block.
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Status word = 0xn337 Operation enabled and Positioning active.
Status word = 0xn637 Operation enabled and Target reached.

5¢ | Control word = 0x0AOQF Start Motion Block 2 as Single Motion Block.
Status word = 0xn337 Operation enabled and Positioning active.
Status word = 0xn637 Operation enabled and Target reached.

5d | Control word = 0x120F Start Motion Block 3 as Single Motion Block.
Status word = 0xn337 Operation enabled and Positioning active.
Status word = 0xn637 Operation enabled and Target reached.

5e | Control word = 0x021F Start Motion Block 1 in Sequence Mode
Status word = 0xn337 Operation enabled and Positioning active.
Status word = 0xn637 Operation enabled and Target reached.

5f | Control word = 0x004F Resume last Motion Block as Single Motion Block
Status word = 0xn337 Operation enabled and Positioning active.
Status word = 0xn637 Operation enabled and Target reached.

5g | Control word = 0x005F Resume last Motion Block in Sequence Mode
Status word = 0xn337 Operation enabled and Positioning active.
Status word = 0xn637 Operation enabled and Target reached.

WARNING

Dangerous state due to new model!
When 0x6060 Modes of Operation is changed during operation (Control word = OxnnnF),

a dangerous state can occur in the new mode.

e Check the status word before changing 0x6060 Modes of Operation (i.e. check state
0xnn33).

Once the sequence of the first four status words has been processed correctly, the ANG
is ready for operation (dark table area).

In state "operation enabled" (OxnnnF), the state of the Motion Control can be changed
(white table area).

Bit 9 "Start motion block" must be active during positioning. If bit 9 is reset to "0", the
positioning operation is interrupted.

As long as 0x0007 is active, the mode of operation can also be changed safely. Once
0x6060 modes of operation has been set to another value, operation can be started with
a corresponding sequence.

12.4.9Move away from limit switch mode

Move away from limit switch mode can be selected via object 0x6060/0 Modes of opera-
tion = OXFE = -2.

In Move away from limit switch mode, the drive moves back from a triggered limit switch to the per-
missible travel range.

Relevant objects:

0x6040 Control word 0x6085 Quick stop deceleration
0x6041 Status word 0x6099/2 Homing: Creep Speed
0x6046 v/ velocity min max amount amount | 0x609A Homing: Acceleration
0x6060 Modes of operation 0x6085 Quick stop deceleration
0x6061 Modes of operation display

In table travel mode the "operation mode specific" and "manufacturer specific" bits of Contro/ word and
Status word are used as shown:

15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0 Bit

[0 |switch on

1 | Enable voltage
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15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0 Bit

Quick stop (Low active)

Enable operation

Move away from limit switch

Fault reset
Halt

O |60 |IN [0 (L |~ W N

—
o

—
[y

[y
N
1

—
w
1

[y
N
1

[y
(6]
1

15 14 13 12 (11 10 9 8 7 6 5 4 3 2 1 0 Bit

Ready to switch on

Switched on

Operation enabled
Fault

Voltage enabled

Quick stop (Low active)
Switch on disabled

Warning

O (0 |N | [ [ W N [— O

Remote

—
o

Target reached

—
—

Internal limit active

—
N

—
w

—
N

—
(6]

Warning 2

NOTICE

Equipment damage!

"Move away from limit switch mode" must not be used, if one of the following error
messages oCcurs:

— F1444 Pos. limit switch < Neg. limit switch
— F1445 Both limit switches at the same time
— F1446 Wrong limit switch wiring

If one of these errors has occurred, the wiring and parameter settings must be checked
first before resuming operation.
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Control word

Identification Value Description
Move away from limit |0 Do not start or stop movement
;\/_Vtitzh 1 Start (or resume) movement from limit switch to travel range
i
Halt 0 Execute command from bit 4 "Move away from limit switch"
Bit 8 1 Stop axis with ramp of current motion block (The frequency inverter re-
mains enabled in "Operation enabled" status.)

Status word

Name Value Description
Target reached 0 Halt = 0: Limit switch still active
Bit 10 Halt = 1: Axle decelerated
1 Halt = 0: Limit switch cleared
Halt = 1: Axle has speed 0

Basic functions

In mode -2 "Move away from limit switch", the drive is cleared from a triggered hardware limit switch.
The direction of rotation depends on the active limit switch: If the positive limit switch is active, the
drive moves to negative direction and vice versa.

"Move away from limit switch" mode is started in status "Operation enabled" by control
word bit 4 "Move away from limit switch". The drive is accelerated with the ramp from Object 0x609A
Homing acceleration to the speed set in Object 0x6099 Homing speeds / Subindex 2 "Homing Speed 2
- search for zero" Once the active limit switch has been cleared, the drive is stopped. Once speed 0 has
been reached, status word bit 10 "VI target reached" will be set.

When both directions of rotation are blocked, e.g. due to simultaneous triggering of positive and nega-
tive limit switch, error message "F1449 Both directions locked" is triggered. In this case, the
function "Move away from limit switch" cannot be used.

NOTICE

In the clearing phase of a hardware limit switch, the hysteresis defined in parameter
Hysteresis 1149 will be active. After detection of the limit switch edge, the axis will be
moved on, at least by the defined hysteresis distance.

Setting Haltto "1" will stop the started clearing operation. The axis will be stopped. Status bit "VI target
reached" is set to "1" when the speed reaches value 0. The drive remains in "Operation enabled" status.
By resetting Halt to "0", the interrupted clearing operation will be continued, and "VI target reached"
will be reset to "0".

Sequence example

In order to clear the limit switches, the correct sequence must be sent by the PLC.

1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Switch On Disabled
2 Modes of Operation = -2 (Move away from limit switch)
3 Control word = 0x0006 Shutdown
Status word = 0x0031 Ready to switch on
4 Control word = 0x0007 Switch On
Status word = 0x0033 Switched On
5 Control word = 0x000F Enable Operation.
Status word = 0xnn37 Operation enabled
6 Control word = 0x001F Move away from limit switch.
Status word = 0xn2B7 Operation enabled and Positioning active.
Status word = 0xn637 Operation enabled and Limit switch no longer active (Tar-
get reached).
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12.4.10

WARNING

Dangerous state due to new mode!

e When 0x6060 Modes of Operation is changed during operation (Control word =
0xnnnF), a dangerous state can occur in the hew mode.

e Checking the status word before changing 0x6060 Modes of Operation (i.e. check
state 0xnn33).

Once the sequence of the first four status words has been processed correctly, the ANG
is ready for operation (dark table area).

In state "operation enabled" (OxnnnF), the state of the Motion Control can be changed
(white table area).

Bit 4 "Move away from limit switch" must be active in the clearing phase. If bit 4 is reset
to "0", the clearing operation is interrupted.

As long as 0x0007 is active, the mode of operation can also be changed safelyOnce
0x6060 modes of operation has been set to another value, operation can be started with
a corresponding sequence.

Electronic Gear: Slave

The mode Electronic gear: Slave can be selected via modes of operation = OXFD = -3.

In Electronic gear slave mode the drive follows a master drive as a slave drive.
Relevant objects:

0x6040 Control word 0x6064 Position actual value
0x6041 Status word 0x6065 Following error window
0x6060 Modes of operation 0x6066 Following error time
0x6046 v/ velocity min max amount 0x6067 Position window

0x6061 Modes of operation display 0x6068 Position window time
0x5F10 Electronic Gear: Gear factor 0x6085 Quick stop deceleration
Ox5F11 Electronic Gear: Phasing 1 Ox5F18 M/S Synchronization offset
0x5F14 Electronic Gear: Phasing 4

In Electronic gear: Slave mode, the operation mode specific bits of the control word and the status word
are used as follows:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit

Switch on

Enable voltage

Quick stop (low active)

Enable operation

Start Gearing

Start M/S Correction
Direct Sync

Fault reset

Halt
Start Phasing

O |0 |IN [0 L1 | W (N [+ O

—
o

[y
—

—_
N

Phasing switch over 0

—_
w

Phasing switch over 1

[y
N
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit
15 |.

15 14 13 12 11 10 9 8 7 6 54 3 2 1 0 Bit

Ready to switch on

Switched on

Operation enabled
Fault

Voltage enabled

Quick stop (low active)
Switch on disabled

Warning

Phasing Done or M/S Correction Done

O (0 |N |0 (L | W N [P O

Remote

—
o

Target reached / In gear

—
—

Internal limit active

—
N

M/S Position Correction successful

—
w

Following error

—
D

—
(6]

Warning 2

WARNING

Dangerous state due to faulty parameterization

The function Mater/Slave Position Correction is only allowed to be used after complete
) "~ |setup of this function.
e Check for parameter setup chapter 12.4.10.2 "Master/Slave Position Correction".

Control word

Name Value Description

Start El. Gear 0 Stop drive with ramp 0x6084

Bit 4 1 Start electronic gear with master speed reference value with ramp 0x6083

Start M/S Correction 0 M/S Correction not started.

Bit 5 1 Start Master/Slave Position correction.
See chapter 12.4.10.2.

Direct Sync 0 Direct Synchronisation enabled.

Bit 6 1 Direct Synchronisation disabled.

Halt 0 Execute command from bit 4 "Start el. Gear"

Bit 8 1 Stop axis with ramp of current motion block The frequency inverter re-
mains in "Operation enabled" status.

Start Phasing 0 Phasing disabled / aborted

Bit 9 1 Start Phasing with profile defined by Bits 12 & 13

Phasing select 0...1 n Phasing Profile=n + 1

Bit 12...13

Phasing select

Control word

15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0

Ph.-Sel. Pha | Halt DS SG

1 [ o
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Phasing Profile= Phasing switch over +1

Phasing select Phasing Profile
Bit 13 Bit 12
0 0 1
0 1 2
1 0 3
1 1 4
Status word
Identification Value Description

Phasing Done

Phasing in process or not started yet. Or

Bit 8 0 M/S correction in process or not started yet.
1 Phasing done. Or
M/S correction done.
Target reached/InGear 0 Halt (Control bit 8) = 0: Electronic gear (still) not in gear
Bit 10 Halt (Control bit 8) = 1: Axis decelerated
1 Halt (Control bit 8) = 0: Electronic gear in gear
Halt (Control bit 8) = 1 Axis has speed 0
M/S Position Correction |0 M/S Correction is running or wasn't started yet.
successful 1 M/S Correction finished. See chapter 12.4.10.2.
Bit 12
Following error Bit 13 |0 No following error
1 Following error

Basic functions

Mode "-3 Electronic gear: Slave" implements a mode for a slave drive in the electronic gear to a master
drive. The master of the electronic gear must be connected to the slave via signal cables or Systembus
(recommended). The master input is selected in the Slave via parameter Master position source 1122

0- Off

No source selected.

1- Encoder 1

The current speed and position of the master drive is taken over from en-
coder input 1.

2- Encoder 2 / Resolver

The current speed and position of the master drive is taken over from en-
coder input 2 or resolver.

11 -

RxPDO1.Long1 extrapolated

The current position of the master drive is taken over by the process data
channel RxPDO1.Long1 of the systembus. Additionally, the data received
are extrapolated, even for slow settings of TxPDO Time of the master.
Depending on the application, select a setting of the corresponding
TxPDO.Long of the master:
"606 - Internal act. Position (16/16)", mechanical posi-
tion of master drive. Value will not change abruptly when a homing
operation of the master drive is completed.

607 — Act. Position (16/16)

"620 - motion profile gen.: internal reference
position", reference position of master drive; advantage: Improved
controller properties. Value will not change abruptly when a homing
operation of the master drive is completed.

627 - Motion profile gen.: reference position

Settings 607 and 627 are only to be used in exceptional situations. In
most applications, source 606 or 620 is the better setting.
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In setting "11 - RxPDO1.Longl extrapolated" of parameter Master position source 1122, the
Operation mode 1180 of the systembus synchronization must be set to 1 or 10 to ensure reliable
functional operation.

0- Off b
1- RxPDO1 2
2- RxPDO2 3
3- RxPDO3 3
10 - SYNC

1) If the error message "F1453 Systembus-Synchronization not activated" is displayed when the slave drive is
started, one of the operation modes 1, 2, 3 or 10 must be selected.

2) Synchronization of processing with data message or cyclic sending of SYNC message.

3) Not recommended for el. Gear because no extrapolation carried out.

Synchronization between several drives must be performed at high updating rates in order to guarantee
optimum results. In the transmitter of the TxPDO object, set a low value for the time (e.g. TXPDO1
Time 931). If you use the SYNC function of Systembus, set parameter SYNC time 919 to a lower value.

Note that, due to these settings, the bus load of the systembus must provide for sufficient reserves for
proper operation.

ﬂ Systembus is described in the manuals of the expansion modules with Systembus in-
terface.

Block diagram: electronic gear and phasing function
Master Position
Source 1122
RxPDO1.Long1
(master position) L |

Speed sensor 1 N Staster
position
Speed sensor 2 / Resolver| |
position | Gear Factor -
A 4 Numerator Phasing Phasing:
1123 Offset 1125 >
1 Phasing:
D Speed 1126 ‘
Gear Factor Phasing: >
f, Denominator Acceleration 1127 Trajectory
RXPDOL 1124 generator
4 (in gearing mode)

Speed sensor 1 N
speed f
Speed sensor 2 / Resolver

speed

The master position and speed are multiplied by the gear factor. When phasing is started, the phasing
profile is added to the master speed until the phasing offset is reached.

The gear factor is defined by the following Objects or parameters:

0x5F10/1 Gear factor Numerator 1123 Gear Factor Numerator
0x5F10/2 Gear factor Denominator 1124 Gear Factor Denominator
0x5F10/3 Gear factor Resync on change 1142 Resync. On Change of Gear-Factor

The Phasing is defined by the following Objects or parameters:

0x5F11/1 Phasing 1: Offset 1125.1 Phasing; Offset
0x5F12/1 Phasing 2: Offset 1125.2
0x5F13/1 Phasing 3: Offset 1125.3
0x5F14/1 Phasing 4: Offset 1125.4
Ox5F11/2 Phasing 1: Speed 1126.1 Phasing: Speed
0x5F12/2 Phasing 2: Speed 1126.2
0x5F13/2 Phasing 3: Speed 1126.3
0x5F14/2 Phasing 4: Speed 1126.4
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0x5F11/3 Phasing 1: Acceleration 1127.1 Phasing: Acceleration
0x5F12/3 Phasing 2: Acceleration 1127.2
0x5F13/3 Phasing 3: Acceleration 1127.3
0x5F14/3 Phasing 4: Acceleration 1127.4

Start Electronic Gear and Status bits

The electronic gear is started with Bit 4 "Start Electronic Gear". The drive accelerates as specified in
Object 0x6083 Profile acceleration. Once the slave speed is coupled into the master, status word bit 10
"target reached/Gear in" is set. The conditions for "In Gear" status are set via Objects 0x5F15 In gear
threshold and 0x5F16 In gear time.

"Target reached/In Gear" is set when the electronic gear function is used and electronic gear synchro-
nous running is reached.

Setting Halt "1" will stop a currently executed movement. The axle is stopped with 0x6084. "Target
reached" is set to "0" to start the deceleration and to "1" when the speed reaches value 0. The drive
remains in "Operation — enabled" status. To continue the interrupted movement, reset Ha/t to "0". Bit
"target reached" is set to "0" to start the acceleration and to "1" when the conditions for "In Gear" of
VI Objects Ox5F15 In gear threshold und 0x5F16 In gear time are reached.

Phasing

With the phasing function, the slave position is offset from the master position received by the value of
one phasing position 1125.

The Phasing is described in chapter 9.8.4.18 "0x5F11/n...0x5F14/n Phasing 1...4".

12.4.10.1 Direct Synchronization
Function without Direct Synchronization ("Standard Synchronization™)

The drive accelerates the master speed with the ramps parameterized in the motion block. As soon as
the master speed is reached for the first time, the drive is synchronized with the master drive. The slave
is engaged at the current position and operates at a synchronous angle to the master. In the case of a
relative positioning operation, this engaging position is used as the start position.

The acceleration and deceleration for synchronizations follow an S-curve.
The relative position change due to acceleration is not compensated.

Start Positioning

In Gear

Speed 1 :
Master speed T - - - REREEREEY

v

. A
Position

As,in Gear

AS, Start S Slave
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Function with Direct Synchronization

The drive accelerates the master speed with the ramps parameterized in the motion block. When the
motion block is started, the drive is synchronized with the master drive directly. The master position is
processed directly by the position controller.

The acceleration and deceleration for synchronizations follow an S-curve.
The relative position change due to acceleration is compensated by the position controller.

Start Positioning

In Gear 3.

v Ref T \ Position Controller

Speed 1

Master speed T+ - IR
Position Controller Limitation 1118

v

Y 3
Position

AS, start

-

S Slvave

v

12.4.10.2 Master/Slave Position Correction

NOTICE

When using this functionality, master drive and slave drive have to use the same me-
chanical characteristics (i.e. gear transmission ratios) and use the same reference system.

The Master/Slave Position Correction offers as part of the Electronic Gear the possibility to synchronize
the absolute Position of the Slave to the absolute Position of the master.

This function is helpful in example in applications, in which drives often work independently from each
other and have to work together for certain activities. For example this could be the case in crane
applications, where normal loads are operated independently from each other and which are switched
together for heavy loads. To speed up the switching together process, the Master/Slave Position cor-
rection can be used to synchronize the absolute position of the Slave with the absolute position of the
Master.

Additionally by using an Offset a relative reference can be set up in the target position.
Preparations Master drive

The Master drive must be set up as follows:

TxPDO?2 Identifier 927 = 640 (or a different not used Identifier)

TxPDO2 Function 932 =1 - controlled by time or 2 - controlled by SYNC
TxPDO2.Longl 964 = 743 — Act. Position [User Units]

384
1 - controlled by time 2 - controlled by SYNC
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Preparations Slave drive
The Slave drive must be set up as follows:
RxPDO2 Function 926 = 640 (or the Identifier defined in the Master drive)

384
11 - RxPDOl.Long

in RxPD2.Long. When using this function RxPDO2.Longl and also RxPDO2.Word1,
RxPD02.Word2, RxPDO2.Booleanl and RxPDO2.Boolean2 are not allowed to be used
for any other purpose.

‘ﬂ The function Master/Slave Position Correction expects the Target Position [u] always

Starting of Master/Slave Position Correction in Slave drive

To start the Master/Slave Position correction at first Bit 4 and then Bit 5 have to be set in the Control
word. Bit 5 is only allowed to be set when Bit 10 In Gear is shown in the Status word.

By setting Bit 5 in the Control word the Slave drive is started to position to the Master position + Offset.

The acceleration is done with the object 0x609A/0 OHoming acceleration (or Parameter Acceleration
1134). The used velocity can be set up via 0x6099/1 Homing speed (or Parameter Fast Speed 1132).

As long as the Master/Slave Position correction is executed, Bit 12 is deactivated in the Status word.
When the Master/Slave Position correction was finished successfully Bit 12 is set.

During the Correction sequence the Status word bit 8 "Master/Slave Position correction" is set to "Low".
As soon as the Master/Slave Position correction is finished or cancelled, the Bit is set to "High". After
first switch-on (or after a device reset) the "Phasing Done" bit is also "Low".

Since Bit 8 is also used for Phasing, always the last started function is signaled by this bit.
Offset Reference
The Offset for the M/S Synchronization can be set via Object 0x5F18/0.

| 0x5F18/0 M/S Synchronization offset [1284  M/S Synchronization offset

Application limitations
The function can be used in most of all applications without any limitations. In applications

with very long travelling distances the following must be checked:

e The position difference to be compensated must not be greater than 215-1 motor
revolutions.

e The position difference to be compensated must not be greater than 231-1 user
units.

Depending on the used reference system it can vary, which limit is decisive. Always the
smaller limit must be complied with.

A motor with a reference speed of 6000 rpm would have to travel for around 5.5 minutes
into one direction to exceed this limit.

12.4.10.3 Sequence example
To start the Electronic Gear: Slave mode, the correct sequence has to be sent from the PLC.

1 Control word = 0x0000 Disable voltage
1 Status word = 0x0050 Switch On Disabled
2 Modes of Operation = -3 (Electronic Gear: Slave mode)
3 Control word = 0x0006 Shutdown
Status word = 0x0031 Ready to switch on
4 Control word = 0x0007 Switch On
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Status word = 0x0033 Switched On
5 Control word = 0x000F Enable Operation, Reference speed "0".
Status word = 0xnn37 Operation enabled
6a  Control word = 0x001F Start Electronic Gear without Direct Synchronisation
Status word = 0xn327 Operation enabled, Slave not coupled (yet), Phasing not
finished.
Status word = 0xn337 Operation enabled, Slave not coupled (yet), Phasing fin-
ished.
Status word = 0xn727 Operation enabled, Slave coupled, Phasing not (yet) fin-
ished.
Status word = 0xn737 Operation enabled, Slave coupled, Phasing finished.
6b  Control word = 0x005F Start Electronic Gear with Direct Synchronisation
Status word = See 6a See 6a
7a  Control word = 0x021F Start Electronic Gear without Direct Synchronisation and
Phasing Profile 1
Status word = See 6a See 6a
7b  Control word = 0x121F Start Electronic Gear without Direct Synchronisation and
Phasing Profile 2
Status word = See 6a See 6a
7c  Control word = 0x221F Start Electronic Gear without Direct Synchronisation and
Phasing Profile 3
Status word = See 6a See 6a
7d  Control word = 0x321F Start Electronic Gear without Direct Synchronisation and
Phasing Profile 4
Status word = See 6a See 6a
8a  Control word = 0x025F Start Electronic Gear with Direct Synchronisation and
Phasing Profile 1
Status word = See 6a See 6a
8b  Control word = 0x125F Start Electronic Gear with Direct Synchronisation and
Phasing Profile 2
Status word = See 6a See 6a
8c  Control word = 0x225F Start Electronic Gear with Direct Synchronisation and
Phasing Profile 3
Status word = See 6a See 6a
8d  Control word = 0x325F Start Electronic Gear with Direct Synchronisation and
Phasing Profile 4
Status word = See 6a Disable voltage
9 Control word = 0x001F Enable Operation, the Slave drive synchronizes to the
0x003F Master position.
Status word = 0xnn37 Operation enabled
0x1n37 M/S Position Correction finished.
WARNING

A

Dangerous state due to new mode!

When 0x6060 Modes of Operation is changed during operation (Control word = OxnnnF),
a dangerous state can occur in the new mode.

e Checking the status word before changing 0x6060 Modes of Operation (i.e. check
state 0xnn33).

a

Once the sequence of the first four status words has been processed correctly, the ANG
is ready for operation (dark table area).

In state "operation enabled" (OxnnnF), the state of the Motion Control can be changed
(white table area).

Bit 4 "Start electronic gear" must be active during the movement. If bit 4 is reset to "0",
the movement is interrupted.

As long as 0x0007 is active, the mode of operation can also be changed safely. Once
0x6060 modes of operation has been set to another value, operation can be started with
a corresponding sequence.
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a

Bit 5 "Start Position Correction" is only allowed to be used when the Slave is in gear

(Status word Bit 10).

Bit 5 "Start Position Correction" should be used for optimum results when the master

drive does not move.

When Bit 5 of the Control word is reset to "0" the movement is interrupted.

12.5 Additional Motion Control Functions
12.5.1Touch Probe function

a

This chapter refers to the touch probe function as defined in the CiA 402-2 standard.

For information on the touch probe function via motion blocks refer to the application
manual “Positioning” VEC526.

Relevant objects:

0x60B8 [Touch Probe Function 0x60BD [Touch Probe Pos2 Neg. Value
0x60B9 [Touch Probe Status 0x60D5 [Touch Probe 1 Pos. Edge Counter
0x60BA [Touch Probe Pos1 Pos. Value 0x60D6 [Touch Probe 1 Neg. Edge Counter
0x60BB [Touch Probe Posl Neg. Value 0x60D7 [Touch Probe 2 Pos. Edge Counter
0x60BC [Touch Probe Pos2 Pos. Value 0x60D8 [Touch Probe 2 Neg. Edge Counter
12.5.1.1 0x60B8: Touch Probe Function

The touch probe function is controlled by the bit-oriented obj. 0x60B8 “Touch Probe Function”.
Bits 0 ... 7 are assigned to touch probe 1, bits 8 ... 15 offer the same functionality for touch probe 2.

0 Touch Probe Enable

1 Trigger Mode 0 trlgg_er first event (single shot)
1: continuous

) Trigger Source 0 tr!gger w!th touch probe 1 |npgt (S2IND)
1: trigger with zero pulse of position encoder

3 reserved

4 Touch Probe Pos. Edge Enable

5 Touch Probe Neg. Edge Enable

6,7 unused

8 Touch Probe Enable

9 Trigger Mode 0 trlgg_er first event (single shot)
1: continuous

10 Trigger Source 0 tr!gger w!th touch probe 2 |npgt (S3IND)
1: trigger with zero pulse of position encoder

11 reserved

12 Touch Probe Pos. Edge Enable

13 Touch Probe Neg. Edge Enable

14, 15 unused

12.5.1.2 Obj. 0x60B9: Touch Probe Status

The status of the touch probe can be read by obj. 0x60B9. The bits 0 ... 7 are associated to touch
probe 1, the bits 8 ... 15 show the status of touch probe 2.

Touch Probe Enabled

Positive Edge Value Stored

Negative Edge Value Stored

reserved

Positive Edge Toggle

Toggled on each positive edge on touch probe 1 input

Negative Edge Toggle

Toggled on each negative edge on touch probe 1 input

Touch Probe Enabled

Positive Edge Value Stored

=IO N |W|N |+ O

Negative Edge Value Stored
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11..13 reserved
14 Positive Edge Toggle Toggled on each positive edge on touch probe 2 input
15 Negative Edge Toggle Toggled on each negative edge on touch probe 2 input

12.5.1.3 Obj. 0x60BA ... 0x60BD: Touch Probe Positions
These objects are used to store the actual position of the drive on a touch probe event.

12.,5.1.4 Obj. 0x60D5 ... 0x60D8: Touch Probe Edge Counters

These objects provide continuous counters that are incremented with each corresponding edge of the
touch probe inputs.

12,5.1.5 Functional Description
The following description refers to touch probe 1. It is also valid for touch probe 2 considering the

appropriate control bits and status bits as well as the objects for the position values (0x60BC,
0x60BD).

0x60B8: Touch Probe Function
The touch probe function is enabled by bit 0 of obj. 0x60B8. If set to 0, all other bits of obj. 0x60B8
are without any effect.

Bit 1 of obj. 0x60B8 is used to select the trigger mode. If it is set to "1 — continuous”, the actual
position is stored in one of the obj. 0x60BA or 0x60BB on each trigger event. In mode “0 — single
shot” only the first trigger event is stored.

The trigger input for touch probe 1 is S2IND, touch probe 2 is associated to S3IND. Alternatively, the
zero pulse of the position encoder can be used as trigger signal. The switch-over of the trigger source
is managed by bit 2 of obj. 0x60B8.

The edge to trigger the touch probe is selected by the bits 4 and 5. Bit 5 is only evaluated if the trigger
source (bit 2 of obj. 0x60B8) is set to "0 — trigger with touch probe 1 input”.

0x60B9: Touch Probe Status

Bit 0 of the touch probe status displays the activation of the touch probe.

The Bits 1 and 2 of obj. 0x60B9 are used to indicate the sampling of a position value on a positive or
negative edge of the touch probe signal. Once set, these bits keep their state until the touch probe is
disabled (obj. 0x60B8/bit 0 = 0) or the corresponding edge enable bit is cleared (obj. 0x60B8/bit 4/5
= 0). The position value of a positive edge is stored in obj. 0x60BA, the value of a negative edge in
obj. 0x60BB. In case the zero pulse of the position encoder is used as trigger source, only bit 1 (positive
edge value stored) is set and the corresponding position value is stored in obj. 0x60BA.

Bit 6 of obj. 0x60B9 is used as toggle-bit to indicate new data in obj. 0x60BA. Its state is changed on
any positive edge of the touch probe input. Bit 7 supplies the same functionality for negative edges.
The toggle bits are cleared if the corresponding edges are disabled in obj. 0x60B8.

On disabling the touch probe function by bit 0 of obj. 0x60B8, all status bits are cleared.

0x60D5 ... 0x60D8: Touch Probe Edge Counters

The objs. 0x60D5 ... 0x60D8 provide continuous counters for the touch probe inputs 1 and 2 that are
incremented on each positive or negative edge — depending on the specific obj.

The counter values are only valid if the corresponding touch probe input is enabled via obj. 0x60B8, Bit
0/8. If a touch probe input is disabled, the corresponding counters are reset to zero. The activation of
the counters is independent of the edge enable Bits of obj. 0x60B8, i. e. edges are counted even if the
Bits 4, 5, 12 or 13 of obj. 0x60B8 are not set.

In single shot mode (obj. 0x60B8, Bit 1/9 = 0), only Bit 0 of the objs. 0x60D5 ... 0x60D8 shall be
evaluated. In continuous mode, the counter objs. are unsigned 16 Bit values with overflow.

Examples

All examples refer to touch probe 1. The bit- and obj.-numbers etc. for touch probe 2 are given in
brackets.
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Continuous Mode
Settings for obj. 0x60B8:
— Bit 1(9) Trigger Mode = 1: continuous

— Bit 2(10) Trigger Source = 0: trigger with touch probe 1 input S2IND (S3IND)

— Bit 5(13) Touch Probe Neg. Edge Enable = 0: off

Touch Probel(2) Enable
Obj. 0x60B8, Bit 0(8)

Pos. Edge Enable
Obj. 0x60B8, Bit 4(12)

Touch Probe Input
S2IND (S3IND)

Touch Probe 1(2) Enabled
Obj. 0x60B9, Bit 0(8)

Pos. Edge Value Stored |
Obj. 0x60B9, Bit 1(9)

Pos. Edge Toggle —I
Obj. 0x60B9, Bit 6(14)

Touch Probe Pos. 1(2) —
Positive Value >< Actual Position ><

Obj. 0x60BA (0x60BC) Latched

Actual Position
Latched

Actual Position

>< Latched

Touch Probe 1(2) Pos. Edge Counter
Obj. 0x60D5 (0x60D7)

Fig. 12.1: Continuous mode

Single Shot Mode
Settings for obj. 0x60B8:

- Bit 1(9) Trigger Mode = 0: trigger first event (single shot)

—  Bit 2(10) Trigger Source = 0: trigger with touch probe 1 input S2IND (S3IND)

— Bit 4(12) Touch Probe Pos. Edge Enable = 0: off

Touch Probe 1(2) Enable
Obj. 0x60B8, Bit 0(8)

Neg. Edge Enable
Obj. 0x60B8, Bit 5(13)

Touch Probe Input |
S2IND (S3IND)

Touch Probe 1(2) Enabled
Obj. 0x60B9, Bit 0(8)

Neg. Edge Value Stored
Obj. 0x60B9, Bit 2(10)

Neg. Edge Toggle
Obj. 0x60B9, Bit 7(15) |

L]
L]

e

Touch Probe Pos. 1(2) — .
Negative Value >< Actual Position >< Actual Position
Obj. 0x60BB (0x60BD) Latched Latched
Fig. 12.2: Single shot mode
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Zero Pulse of Position Encoder
Settings for obj. 0x60B8:

— Bit 1(9) Trigger Mode = 1: continuous
— Bit 2(10) Trigger Source = 1: trigger with zero pulse of position encoder

Touch Probe 1(2) Enable
Obj. Ox60B8, Bit 0(8)

Pos. Edge Enable ‘
Obj. 0x60B8, Bit 4(12)

Position Encoder | | " |
Zero Pulse

Touch Probe 1(2) Enabled
Obj. 0x60B9, Bit 0(8)

!

Pos. Edge Value Stored
Obj. 0x60B9, Bit 1(9)
Pos. Edge Toggle —I ’ ‘ |
Obj. 0x60B9, Bit 6(14)
Touch Probe Pos. 1(2
oue rlgo;tiv?aSVal(ue): >< Actual Position >< Actual Position >< Actual Position>< Actual Position
Obj. 0x60BA (0x60BC) Latched Latched Latched Latched

Fig. 12.3: Position encoder zero pulse

Advice:

Bit 5(13) “"Neg. Edge Enable” of obj. 0x60B8 is ignored if zero pulse is selected as trigger source. The
position values are ALWAYS stored in obj. 0Ox60BA (0x60BC).

12.5.2Cubic Interpolation for CSP-Mode

12,5.2.1 Supported Objects
The objects dedicated to the cyclic synchronous position mode are listed in the following table:
Relevant objects:

0x6040 Controlword

0x6041 Statusword

0x6046 vl velocity min max amount

0x6060 Modes of operation

0x6061 Modes of operation display

0x607A Target Position

0x6085 Quick stop deceleration

0x6064 Position actual value

0x6065 Following error window P.1105
0x6066 Following error time out P.1119
0x606C Velocity actual value

0x6077 Torque actual value

0x6086 Motion profile type

0x60FF Feedforward velocity

0x60F4 Following error actual value

Table 1: Cyclic Synchronous Position Mode Objects

12.5.2.2 Control- and Status-Bits

The cyclic synchronous position mode uses no mode-specific bits of the control word. The status word
bits relevant for this mode are shown in the following tables.

12 Drive follows the command value
13 Following error

Table 2: Designation of Status-Bits
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12 0 target position ignored
1 target position used as input for position controller
0 no follwoing error

13 -
1 following error

Table 3: Status-Bits in Cyclic Synchronous Position Mode

12.5.2.3
Introduction

Functional Description

For a SYNC-Time in the range of some ms, linear interpolation becomes inaccurate and the velocity-
reference derived from the trajectory of target positions shows significant steps which in turn lead to
acceleration-/torque-peaks. To overcome this problem and to reduce the wearing of the mechanical

parts of the drive train, cubic interpolation of the target positions is introduced.

Interpolation Modes
The cubic interpolation of target positions offers some degrees of freedom concerning the choice of
boundary conditions for the calculation of the polynomial coefficients. The chosen boundary conditions
have an impact on the accuracy of interpolation as well as on the delay of the resulting trajectory in

comparison to the reference trajectory.

To enable choosing the optimal interpolation strategy for the application at hand, four different modes

are selectable by obj. 0x6086 “motion profile type”:

— mode 0 “linear”
Linear interpolation

— mode -1 “predictive”
Prediction of the target acceleration based on the mean velocity during the preceding and the next

interval
- mode -2 “velocity feedforward”

In this mode, it is expected to receive the target velocity via obj. 0x60FF in addition to the target

position. The value of obj. 0x60FF is used as a boundary condition for coefficient-calculating.

— mode -3 “monotonic spline”
In this mode, two consecutive target positions are received before starting the calculation. This re-

sults in an additional delay of one Tsync compared to the previous modes.

NOTICE

Even though mode 3 “jerk limited ramp” is a valid value for obj. 0x6086, it is not
supported in the CSP-Mode. In this case linear interpolation will be used automatically.
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The following figures show the differences between the three cubic interpolation modes and linear
interpolation for
¢. 5 Hz sinusoidal reference
d. S-Curve reference
t=0...0.1s: acc. 500 Hz/s, ramp rise-time 20 ms
t = 0.15 ... 0.25 s: dec. 500 Hz/s, trapezoidal

0,200% n

0,150%

0,100%

0,050%

= prediction
0,000% == e|ocity feedforward

=== monotonic spline
-0,050%

-0,100%

-0,150%

-0,200%

Figure 4: S-Curve, jerk-limited acc. (left), trapezoidal dec. (right)

0,200%

0,150%

0,100%

0,050%

= prediction
0,000% = \/e|ocity feedforward

=== monotonic spline

-0,050%

-0,100%

-0,150%

-0,200%

Figure 5: 5Hz sinusoidal reference
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1,000%

0,500%

= prediction

= ve|ocity feedforward
0,000%
=== monotonic spline

m— |inear

-0,500%

-1,000%

Figure 6: S-Curve, jerk-limited acc. (left), trapezoidal dec. (right)

1,000%

0,500%

= prediction

== ye|ocity feedforward
0,000%
=== monotonic spline

m— |inear

-0,500%

-1,000%

Figure 7: 5Hz sinusoidal reference

The following table shows the characteristics of the different interpolation modes. It can be used as a
guideline to select the optimal mode for a given application.
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1 X Tsyne 1 X Tsyne 1 X Tsyne 2 X Tsyne
: very high high low very low
trapezoidal - .
speed-profile high medium low low
m very high high medium low
. o very high low low very low
jerk-limited -
i high low low low
B m very high medium medium low
: s very high medium very low low
sinusoidal ;
high low very low low
speed-profile - ;
m very high medium very low low
Table 4: Comparison of interpolation modes
For a detailed description of the operation in CSP-Mode, refer to CANopen DS4.02.
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13 Analog input/Analog output MF4
The function of terminal X410B.4 is configured by Operation mode X410B.4 502.

1- Voltage input 0...10 V Unipolar Voltage input DC 0...10 V.

2 - Current input 0...20 mA [ Unipolar Current input DC 0...20 mA.

3- Digital input Usage as digital input

4 - Voltage input -10...10 V| Bipolar Voltage input DC -10...10 V.

5- Voltage output 0...10 V | Unipolar Voltage output DC 0...10 V.

11-  Motor PTC Evaluation of a Motor PTC. Also consider Therm.Contact 204 and Motor-
temp. Operation Mode 570.

12 - Motor KTY Evaluation of a Motor KTY. Also consider Therm.Contact 204 and Motor-
temp. Operation Mode 570.

13- Motor PT1000 Evaluation of a Motor PT1000. Also consider Therm.Contact 204 und Mo-
tortemp. Betriebsart 570.

13.1Analog input MF4IA

The terminal X410B.4 can be used as voltage input or current input.

13.1.1General

The analog input of the expansion module can optionally be configured as a voltage or a current input.
Parameterization of the input signal is done by the definition of a linear characteristic and assignment
as a

— reference value source
(can be selected via the parameter Reference frequency source 475),

— reference percentage source
(can be selected via the parameter Reference percentage source 476),

— actual percentage source

(can be selected via the parameter Actual percentage source 478, in configuration x11) or
— limit value source

(can be selected via the parameter Limit Source 734...737).

The terminal X410B.4 is assigned as function in the selection tables with MF4 (MF4ID for digital input,
MF4IA for analog input, MF40A for analog output).

13.1.2Configuration voltage/current input

The terminal X410B.4 can be used optionally as analog input, analog output, PTC, KTY, PT1000 or
digital input.

Analog input/ Analog output MF4: Switch S1 enables a switchover of the operation mode for an

analog current signal of 0... 20 mA between "Input" and "Output". The selection of current input and
voltage input is done via the selection of the operation mode in the software.

(CRCHOAONOCHNONC] (CHCHONONORONG)
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OFF - Operation mode "input" OFF (to the right) —

MF4IA is configured as an input. The operation modes "analog",
"digital", "voltage" or "current" are configured within the soft-
ware.

ON - Operation mode "output" ON (to the left) —
MF4IA is configured as a voltage output.

13.1.3Characteristic

The mapping of the analog input signals onto a frequency or percentage reference value is possible for
various demands. The parameterization is to be done via two points of the linear characteristic of the
reference channel.

The characteristic point 1, with the coordinates X1 and Y1, and the characteristic point 2, with the
coordinates X2 and Y2, are to be set in the four data sets.

The characteristic points X1 and X2 are stated as percentages, as the analog input can be switched as
a current or voltage input via switch S1.

No. Description Min. Max. Default
564 Characteristic point X1 -100.00 % 100.00 % -98.00 %
565 Characteristic point Y1 -100.00 % 100.00 % -100.00 %
566 Characteristic point X2 -100.00 % 100.00 % 98.00 %
567 Characteristic point Y2 -100.00 % 100.00 % 100.00 %

The coordinates of the characteristic points are percentage-related to the analog signal, with 10 V or
20 mA, and the parameter Maximum Frequency 419 or parameter Maximum reference percentage
519. The change of direction of rotation can be done via the digital inputs and/or by selecting the
characteristic points.
The definition of the analog input characteristic can be calculated via the two-point form of the straight-
line equation. The speed Y of the drive mechanism is controlled according to the analog control signal
X.
Y - Y2 -Y1
X2-X1

(X=X1)+ Y1

Monitoring of the analog input signal via the parameter Error/Warning Behavior 563
demands a check of the characteristic parameters. Sensible use is only possible if the
Characteristic point X1 564 is within the positive range.

13.1.3.1 Examples

The analog input signal is mapped onto a reference value as a function of the characteristic. The fol-
lowing examples show the operation modes for an analog voltage signal. The parameter Minimum
Frequency 418 is set to the value 0.00 Hz. The characteristic point 100% for the Y-axis corresponds
to the parameter Maximum Frequency 419 of 50.00 Hz in the examples.

The various operation modes change the input characteristic as a function of the param-
eterized characteristic points. In the following examples, the areas of the coordinate sys-
tem from which a characteristic point is displaced are marked.

In operation mode "4 — voltage input®, the characteristic of the analog input can be freely set by stating
two characteristic points.

Characteristic point 1:
X1 =-70.00% - 10V =-7.00V
Y1 = -50.00% * 50.00 Hz = -25.00 Hz
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Y Characteristic point 2:

42,501z ] .. <2=80% | Y2=85%) x5 = 80.00% - 10 V = 8.00 V
Y2 = 85.00% * 50.00 Hz = 42.50 Hz

Tolerance band:

LV / . X AX=2.00%" 10V =020V
S Co8v
: The change of direction of rotation is done in the ex-
] | 5517 ample at an analog input signal of -1.44 V, with a tol-
(X1=-70% / Y1=-50%) erance band of £0.20 V.

In operation mode "1 — Voltage input", the characteristic points are displaced to the origin of the
characteristics with a negative value for the X-axis.

A

Y Characteristic point 1:
42.50H,] (X2=80% [ Y2=85%) X1 =-70.00% 10V =-7.00V
Y1 = -50,00 % - 50.00 Hz = -25.00 Hz

Characteristic point 2:
X2 =80.00% 10V =8.00V

. X
} o —> Y2 =85.00% * 50.00 Hz = 42.50 Hz
» Tolerance band:
g 172°H2 AX =2.00% - 10V = 0.20 V
(X1=-70% / Y1=-50%) i e

The characteristic point 1 has been displaced to the
origin. The parameter Tolerance band 560 is not taken
into account in this example, as no change of sign of the
reference frequency value takes place.

13.1.4Scaling

The analog input signal is mapped to the freely configurable characteristic. The maximum admissible
setting range of the drive mechanism is to be set according to the configuration selected via the fre-
quency limits or the percentage value limits. In the parameterization of a bipolar characteristic, the
minimum and maximum limit for both directions of rotation are taken over. The percentage values of
the characteristic points are relative to the maximum limits selected.

No. Description Min. Max. Default

- 3.50 Hz 1
418 Minimum frequency 0.00 Hz 599.00 Hz 0.00 Hz 2
419 Maximum frequency 0.00 Hz 599.00 Hz 50.00 Hz

The Defaults depend on the setup of parameter Configuration 30:

1)3.50 Hz in Configurations 1xx, 4xx; 6xx
20.00 Hz in Configurations 2xx, 5xx

The controls use the maximum value of the output frequency, which is calculated from the parameter
Maximum Frequency 419 and the compensated slip of the drive mechanism. The frequency limits
define the speed range of the drive mechanism and the reference percentage values supplement the
scaling of the input characteristic according to the configured functions.
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No. Description Min. Max. Default
518 Minimum reference percentage 0.00 % 300.00 % 0.00 %
519 Maximum reference percentage 0.00 % 300.00 % 100.00 %

13.1.5Tolerance band and hysteresis

The analog input characteristic with change of sign of the reference value can be adapted by the pa-
rameter Tolerance band 560 of the application. The tolerance band to be defined extends the zero
crossing of the speed relative to the analog control signal. The percentage parameter value is relative
to the maximum current or voltage signal.

No. Description Min. Max. Default
560 Tolerance band 0.00 % 25.00 % 2.00 %
toxarva t x21v2)
POS. Maximum value o5 f POS. MaXimum value | - N _

>

10V +10V ’- Ve
: -10V +10V
(-20mA) (+20mA) (-20mA) > (+20mA)
: : tolerance band
(X1/Y1)
e [ (XL1Y1)

.............................. neqg. maximum value )
9 neg. maximum value

Without tolerance band With tolerance band

The Minimum Frequency 418 or the Minimum reference percentage 518 set in the factory extends
the parameterized tolerance band to the hysteresis.

T x2i Y2

pos. maximum value = e

pos. minimum valu
'~

v

: i
T T
y

neg. minimum

value —»
: tolerance band

X1/Y1
: /( ) ;
e ] -neg. maximum value

With tolerance band and minimum value

For example, the output variable resulting from the positive input signals is kept at the positive minimum
value until the input signal is below the value for the tolerance band in a negative direction. After that

proceed on the set characteristic.

05/23 EM-AUT-31 243



@) Bonfiglioli

13.1.6Error and warning behavior

The monitoring of the analog input signal necessary according to the application is to be configured via
the parameter Error/Warning behavior 563.

0 Off The input signal is not monitored.

1 Warning < 1V / [If the input signal is less than 1 V or 2 mA, there is a warning message.

- 2mA

2 Shutdown < 1V |If the input signal is less than 1 V or 2 mA, there is a warning message; the drive mecha-
- /2mA nism is decelerated according to stopping behavior 2.

3 Fault switch-off |If the input signal is less than 1 V or 2 mA, there is a warning and fault message and the
- <1V/2mA drive mechanism stops freely.

The monitoring of the analog input signal is active independent of the release of the frequency inverter
according to the operation mode selected.

In operation mode 2, the drive mechanism is decelerated independent of the stopping behavior set
(Parameter Operation mode 630) according to stopping behavior 2 (shutdown and stop). If the set
holding time has expired, there is a fault message. A repeat start of the drive mechanism is possible by
switching the start signal on and off if the fault has been cleared.

Operation mode 3 defines the free stoppage of the drive mechanism, independent of the stopping
behavior selected, which is stipulated with the parameter Operation Mode 630.

NOTICE

Monitoring of the analog input signal via the parameter Error/Warning Behavior 563
demands a check of the characteristic parameters.

13.1.7Filter time constant

The time constant of the filter for the reference analog value can be set via the parameter Filter time
constant 561.

The time constant states the time for which the input signal is averaged by means of a low pass filter,
e.g. in order to eliminate fault effects.

The setting range is a range of values between 0 ms and 5000 ms in 15 steps.

0- Time constant 0 ms Filter deactivated — analog reference value is forwarded unfiltered
2- Time constant 2 ms Filter activated — averaging of the input signal via the set value of
4- Time constant 4 ms the filter time constants

8 - Time constant 8 ms

16 - Time constant 16 ms

32 - Time constant 32 ms

64 - Time constant 64 ms

128 - Time constant 128 ms
256 - Time constant 256 ms
512 - Time constant 512 ms
1000 -  Time constant 1000 ms
2000 -  Time constant 2000 ms
3000 -  Time constant 3000 ms
4000 -  Time constant 4000 ms
5000 - Time constant 5000 ms

13.2 Analog output MF40A
The terminal X410B.4 can be used as voltage output if the switch S1 is ON (see chapter 14.1.2).
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NOTICE

The MF40A output used as analog output (terminal X410B.4) cannot permanently with-
stand short circuits and external voltages. External voltages can damage the module.

e Avoid short circuits and external voltages.

13.2.1General

The analog output is a voltage output with the range of 0..10 V. The parameterization is done by se-
lecting the operation mode and a linear characteristic with the consideration of an offset and amplifica-
tion.

To use terminal X410B.4 as Analog output Operation mode X410B.4 502 has to be set up.

|5 - Voltage Output 0 - 10 V | Voltage signal (MFO2A), 0V ... 10V |

13.2.2Function for analog output MFO2A

The selected configuration determines which actual values can be selected for parameter Analog oper-
ation 584 of analog output 2.

0- Off Analog operation MFO1 is switched off.
Abs. value of the Stator Frequency
0.00 Hz ... Maximum frequency 419.
Abs. value of the Stator Frequency
Minimum frequency 418...Maximum frequency 419.
Abs. value of speed sensor signal 1,
0.00 Hz ... Maximum frequency 419.
Abs. value of speed sensor signal 2,
0.00 Hz ... Maximum frequency 419.
Abs. value of speed sensor signal 3,
0.00 Hz ... Maximum frequency 419.
Abs. value of act. frequency,
0.00 Hz ... Maximum frequency 419.
Abs. value of ref. percentage,
_~ Abs. Ref. Percentage 0.00 % ... Maximum Reference Percentage 519.
Abs. value of ref. percentage betw. %min / %max
Minimu Reference Percentage 518... Maximum Reference Per-

1- Abs.Fs

2 - Abs. Fs betw. fmin/fmax

3 - Abs. Speed Sensor 1

4 - Abs. Speed Sensor 2

5- Abs. Speed Sensor 3

7 - Abs. Actual Frequency

11  Abs. Ref. Percent. betw. %omin /

- % max
° centage 519.
20 . Abs. value of current effective current Iactive,
- Abs. Tactive 0.0 A ... FU rated current.
21 Abs. Isd Abs. value of flux-forming current component,
- ) 0.0 A ... FU rated current.
22 Abs. Is Abs. value of torque-forming current component,
- -84 0.0 A ... FU rated current.
30 Abs. Pactive Abs. value of current active power Pactive,
- ' 0.0 kw ... Rated mech. power 376.
31 Abs. M Abs. value of calculated torque M,
- ) 0.0 Nm ... Rated torque.
32 . Abs. value of measured inside temperature,
_ Abs. Inside Temperature 0°C ... 100 °C
33 Abs. Heat Sink Temperature At:)s. value oz measured heat sink temperature,
- 0°C...100 °C
40 Abs. signal value on analog input 1,
- Abs. Analog Input MF1IA 0.0V...10.0Vor-10V .. 10 V.
41 Abs. Analog Input Abs. signal value on analog input 1 of EM,
- EM-MF1IA 00V..100Vor-10V.. 10 V.
50 Abs. T Abs. current value of measured output currents,

- 0.0 A ... FU rated current.
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51 . DC link voltage du,
) DC —Link Voltage 0.0V ... 1000.0 V.
52 vV Output voltage U,
- 0.0V...1000.0 V.
53 Volume Flow Abs. value of calcylated volume 1_’Iow
- 0.0 m3/h ... Nominal volumetric flow 397.
54 Abs. value of calculated pressure
Pressure

- 0.0 kPa ... Reference pressure 398.

61 : Abs. value of FT-Output percentage 1,
) Abs. Val. FT-Output percentage 1 0.00 % ... 327.67%.

62 Abs. value of FT-Output percentage 2,

Abs. Val. FT-Output percentage 2 0.00 % ... 327.67%.

101 to 162 Operation modes in analog operation with signs.

13.2.3Zero adjustment and amplification

With the parameters Offset 585 (zero adjustment) and Amplification 586 the voltage of the output
signal at 0% and 100% of the reference signals can be set.

The zero adjustment with the parameter Offset 585 is done specific to the application as a percentage
of the final value of the analog output (10 V).

Via the parameter Amplification 586 the amplification can be set as a percentage of the final value of
the analog output (10 V).

In the Default, the zero point has been set at 0% Offset, i.e. minimum value of the reference signal
equal to 0 V output signal. The Default amplification equal to 100% means that the output signal is 10
V when the reference value is reached.

Ne°. Description Min. Max. Default

585 Offset -100.00% 100.00% 0.00%

586 Amplification 5.0% 1000.0% 100.0%
Examples

The actual value parameter is mapped to the analog output signal as a function of the selected param-
eters Offset 585 and Amplification 586. The following examples show the application-specific adapta-
tion for an analog voltage signal.

Example 1:
No. Description Example
585 Offset 0.00 %
586 Amplification 1000.0 %

The setting of the parameter Offset 585 to 0.00% and
the parameter Amplification 586 to 1000.0% means that
the output signal:

— is 0 V at 0% of the reference signal,
— is 10 V at 10% of the reference signal

O\A i —
0o Mo JAR<
Example 2:
No°. Description Example
585 Offset 0.00 %
586 Amplification 1000.0 %
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the parameter Amplification 586 to 100.0% means that
the output signal:
: — is -0.5 V at 0% of the reference signal,
i, — is9.5Vat100% of the reference signal.
0.5V ¥y
o 100%

13.3 Operation mode MF4ID Digital input

The terminal X410B.4 can be used according to parameter Operation mode X410B.4 502 as digital
input.

13.4 Operation mode Motor temperature monitoring

The terminal X410B.4 can be used for motor temperature monitoring.

The characteristics according to parameter Operation mode X410B.4 502 are available. Also consider
Therm. Contact 204 and Motor Temp. Operation Mode 570.

14 Reference frequency and percentage value channel

The various functions for the statement of the reference figures are connected in the various configu-
rations by the reference frequency or percentage value channel. The Reference Frequency Source 475
and the Reference Percentage Source 476 determine the additive connection of the available reference
sources as a function of the installed hardware.

5 Abs. Reference source is the analog input MF4IA (X410B.4).
analog value MF4IA
4- Abs. value Reference sources are the multifunctional input MF1IA
MF1IA + MF4IA and the analog input MF4IA (X410B.4).
Abs. value Reference sources are the multifunctional input MF1IA,
14 - MF1IA + MF4IA + analog input MF4IA (X410B.4) and fixed percentage FP
FP (or FF) (or the fixed frequency FF).
Abs. value Reference sources are the multifunctional input MF1IA,
24 - MF1IA + MF4IA + MP analog |r!put MF4IA (X410B.4) and the motor potentiome-
ter function MP.
102 to 124 Operation modes with signs (+/-).

Alongside the operation modes listed, those stated in the operating instructions of the frequency inverter
in the chapter "Frequency reference channel”, and in the chapter "Percentage reference channel" also

apply.
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15 Motor temperature

The temperature monitoring is a part of the error and warning behavior which can be freely configured.
The connected load can be monitored by the connection of a measurement resistor (motor PTC resistor
/ PTC ) with a temperature characteristic to DIN 44081 or with a bimetallic temperature sensor (NC
contact).

The operation mode of the motor PTC port can be selected via parameter Motor Temp. Operation
mode 570 The operation modes described in chapter "Motor Temperature" of the frequency inverter
operating instructions are complemented by the following operation modes with the expansion module:

0- Off Motor temperature monitoring switched off.
The critical point of operation is displayed by the control unit and param-
1- Therm.-Cont.: Warning only |eter Warnings 269. Selection Therm. Contact via Therm. Contact
204.
) The fault switch-off is displayed by message F0400. The fault switch-off
2- '(I;?ferm.—Cont.: Error Switch- can be acknowledged via the control unit or the digital input. Selection
Therm. Contact via Therm. Contact 204.
Therm.-Cont.: The fault switch-off according to operation mode 2 is delayed by one mi-
3- Error Switch-Off nute.
1 min del.
Therm.-Cont.: The fault switch-off according to operation mode 2 is delayed by five
4 - Error Switch-Off minutes.
5 min del.
Therm.-Cont.: The fault switch-off according to operation mode 2 is delayed by ten
5- Error Switch-Off minutes.
10 min del.
The critical point of operation is displayed by the control unit and param-
31-  MF1IA: Warning only eter Warnings 269. Selection Temperature monitoring via Operation
Mode 452 / X210B.6.
MF1IA: The fault switch-off is d_isplayed by message F040_0._ Thg fault switcr_\-off
32 - Fault s.hutdown can be acknowledged via the control.unlt or the digital input. Selection
Temperature monitoring via Operation Mode 452 / X210B.6.
MF1IA: The fault switch-off according to operation mode 32 is delayed by one
33 -  Fault shutdown minute.
1 min del.
MF1IA: The fault switch-off according to operation mode 32 is delayed by five
34 - Fault shutdown minutes.
5 min del.
MF1IA: The fault switch-off according to operation mode 32 is delayed by ten
35-  Fault shutdown minutes.
10 min del.

The critical point of operation is displayed by the control unit and param-
41 -  MF4IA: Warning only eter Warnings 269. Evaluation Temperature monitoring via Operation
Mode 502 / X410B.4.

The fault switch-off is displayed by message F0400. The fault switch-off

MF4IA:

42 - Fault shutdown can be acknowledged via the control_unit or the digital input. Evaluation
Temperature monitoring via Operation Mode 502 / X410B.4.
MF4IA: The fault switch-off according to operation mode 42 is delayed by one

43 - Fault shutdown minute.

1 min del.
MF4IA: The fault switch-off according to operation mode 42 is delayed by five

44 - Fault shutdown minutes.

5 min del.
MF4IA: The fault switch-off according to operation mode 42 is delayed by ten

45 - Fault shutdown minutes.

10 min del.

111 - X412-PTC: The critical_point of operation is displayed by the control unit and param-
Warning only eter Warnings 269. Evaluation Temperature monitoring via X412.
X412-PTC: The fault switch-off is d.isplayed by message F040.0.' Thg fault switch-.off

112 - can be acknowledged via the control unit or the digital input. Evaluation

Fault shutdown Temperature monitoring via X412.

248 EM-AUT-31 05/23



@ Bonfiglioli

Vectron

X412-PTC: The fault switch-off according to operation mode 112 is delayed by one
113 - Fault shutdown minute.

1 min del.

X412-PTC: The fault switch-off according to operation mode 112 is delayed by five
114 - Fault shutdown minutes.

5 min del.

X412-PTC: The fault switch-off according to operation mode 112 is delayed by ten
115 - Fault shutdown minutes.

10 min del.

. . The critical point of operation is displayed by the control unit and param-

121 X412-KTY: Warning only eter Warnings 269. Evaluation Temperature monitoring via X412.

X412-KTY: The fault switch-off is displayed by message F0400. The fault switch-off
122 - F ’ can be acknowledged via the control unit or the digital input. Evaluation

ault shutdown o -
Temperature monitoring via X412.

X412-KTY: The fault switch-off according to operation mode 122 is delayed by one
123 - Fault shutdown minute.

1 min del.

X412-KTY: The fault switch-off according to operation mode 122 is delayed by five
124 - Fault shutdown minutes.

5 min del.

X412-KTY: The fault switch-off according to operation mode 122 is delayed by ten
125 - Fault shutdown minutes.

10 min del.

) . The critical point of operation is displayed by the control unit and param-

131 X412-PT1000: Warning only eter Warnings 269. Evaluation Temperature monitoring via X412.

X412-PT1000: The fault switch-off is displayed by message F0400. The fault switch-off
132 - F ’ can be acknowledged via the control unit or the digital input. Evaluation

ault shutdown o -
Temperature monitoring via X412.

X412-PT1000: The fault switch-off according to operation mode 132 is delayed by one
133 - Fault shutdown minute.

1 min del.

X412-PT1000: The fault switch-off according to operation mode 132 is delayed by five
134 - Fault shutdown minutes.

5 min del.

X412-PT1000: The fault switch-off according to operation mode 32 is delayed by ten
135 - Fault shutdown minutes.

10 min del.

The function to be adjusted by parameter Motor Temp. Operation mode 570 results in signaling the
overtemperature by the red LED of the frequency inverter, irrespective of the selected operation modes
of the control inputs and outputs.

The operation modes with error-switch-off result in the fault message "FAULT" with fault number
"F0400" being displayed on the control unit KP500.

The fault message can be acknowledged via parameter Program 34 or the logic signal linked with
parameter Error acknowledgement 103.
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16 Actual value display

The actual value of rotary encoder 1 can be read out via the parameters Encoder 1 Frequency 217 and
Encoder 1 Speed 218.

The actual value of rotary encoder 2 can be read out via the parameters Encoder 2 Frequency 219 and
Encoder 2 Speed 220.

The analog input signal on analog input MF4IA is displayed via actual value parameter Analog Input
MF4IA 253.

16.1Actual position

Act. position 1108 shows the current actual value (position) in user units [u] in positioning configura-
tions x40.

16.2Status of Digital Signals

The status of the digital signals can be read in decimal coding via the parameters Digital inputs 250
and Digital outputs 254. The display of the digital input signals enables checking the various control
signals and their connections with the software functions in question, in particular in commissioning.

Bit Bit
15(14[13|112|111101 9| 8[| 7|6]|5]4 32| 1]0

Bit Decimal value Terminal Designation
Bit 00 1 X210A.3 & X210B.2 STO
Bit 01 2 X210A.4 S2IND
Bit 02 4 X210A.5 S3IND
Bit 03 8 X210A.6 S4IND
Bit 04 16 X210A.7 S5IND
Bit 05 32 X210B.1 S6IND
Bit 06 64 X210B.6 MF1ID
Bit 07 128 X410B.4 MF41D
Bit 10 1024 X210B.3 MF3ID
Bit 11 2048 X210B.4 MF2ID
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17 Parameter list

The parameter list is structured according to the menu branches of the control unit. For better clarity,
the parameters have been marked with pictograms:

The parameter is available in the four data sets.

The parameter value is adjusted by the SETUP routine if a control method for a
synchronous machine is selected for parameter Configuration 30.

% This parameter cannot be written when the frequency inverter is in operation.

Parametrization

As an alternative to the control unit, you can also use the optional PC user software VPlus for param-
eterization, monitoring and maintenance of the inverter.

In order to use the VPlus software, the PC with VPlus installed must be connected to the inverter. The
communication between VPlus and the inverters can be carried out via serial interfaces (COM Ports,
internal or USB-COM Adapter), CAN-Systembus with a special USB-CAN Adapter or Modem (COM Port,
internal or external).

If no interface is configured, as is the case after installation of VPlus, the Inverter Manager automatically
starts with the "COM Properties" window. Per default, the first COM-Port found is displayed here and
can be immediately configured. The same behavior occurs if all interfaces are deleted and VPlus re-
started.

After the connection to the inverter is established, the *.vcb-File containing the inverter configuration
can be downloaded from the connected inverter. Subsequently, the file can be edited using the VPlus
Software to configure the parameters.

The parameters accessible via the software VPlus are divided in 3 control levels.
Parameter Control Level 28 defines the effective control level.

— Control level 1 provides inverter information, actual values, an error list and contains
parameters with which the operating behavior can be influenced.

— Control level 2 contains additional parameters, actual values and functions.

— Control level 3 contains additional error information, functions and actual values. Addi-
tionally, it enables fundamental changes of the operating behavior.

NOTICE

With the communication interface, it is possible to access ALL frequency inverter param-
eters from a controller. There is no access control via the control level as with the KP500
manual control unit or the VPlus PC software. Changing parameters, the functions of
which are not known to the user, can result in unintended movements of system compo-
nents and material losses, and/or personal injury as well as inoperativeness of the fre-
quency inverter.

NOTICE

Not all parameters of the inverter are listed in the parameter list given below.

This parameter list focuses on the parameters specific to the EM-AUT Interface. For fur-
ther information see the applicable operating instruction document.

ﬂ For more information on using the VPlus software, see the online help in the VPlus soft-
ware.
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17.1 Actual values

[ No. | Description | unit | Display range | Chapter |
|16 | EM-Softwareversion | [6.2.3 |
219 Encoder 2 Frequency Hz 0,0... 599,99 16
220 Encoder 2 Speed rpm 0... 60000 16
228 Internal reference frequency Hz -1000.00 ... 1000.00 12.3.3
249 Active data set - 1..4 12
253 Analog input MF4IA V -10... +10 16
260 Current error - 0 ... OXFFFF ?'88;‘5'2
270 Warnings - 0 ... OXFFFF 18.2
274 Warnings Application - 0 ... OXFFFF 18.3
282 Reference bus frequency Hz -1000.00 ... 1000.00 12.3.3
283 Reference ramp frequency Hz -1000.00 ... 1000.00 12.3.3
978 Node-State - 1..3 10.8
979 CAN-State - 1..3 10.8
1108 |Actual Position u --2147483647 ... 2147483647 16.1
1109 |Act. Contouring Error u --2147483647 ... 2147483647 16.1
1267 |Abs. Encoder Rohdaten - String 7.5
1273 | Warnung Dig. Encoder - Word 7.5.12
1274 | Warnung Dig. Encoder - Selection 7.5.12
1290 |Node-State (NMT) - 0..127 9.7.7
1291 | CAN-State (physical layer) - 0..4 9.7.7
1431 | Module Info - String 8.1
1443 | Node-State (NMT) - 0..127 8.1
1453 | OS SyncSource Act - Selection 6.3

and the keypad KP500.

Parameter Warning Dig. Encoder 1273 is intended for read-out via a PLC, parameter
Warning Dig. Encoder 1274 provides a brief description of the information in VPlus

17.2 Parameters

| No. | Description | Unit | Setting range | Default value | Chapter |

276 | CAN Interface - Selection 6.1

385 [ CAN Baudrate - Selection 9.4

387 [ CAN Node Number - -1...127 -1 9.5

. - Selection 1 - Error 9.6

388 [Bus Error Behavior 9.8.5.1

392 | State-transition 5 - Selection 2 - Ramp 12.3.2
B (412 | Local/Remote - Selection 44 - (. Cont+KP. Dir. Cont+kKP |12

|414 | Data set selection |- 0... [0 [12 |
420 | Acceleration (Clockwise) Hz/s ]0.00 ... 9999.99 5.00 9.8.5.9
& 421 | Deceleration (Clockwise) Hz/s |0.01 ... 9999.99 5.00 9.8.5.10
422 | Acceleration Anticlockwise Hz/s |-0.01...9999.99 |-0.01 9.8.5.9
423 | Deceleration Anticlockwise Hz/s |-0.01...9999.99 |-0.01 9.8.5.10
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No. Description Unit | Setting range Default value Chapter
424 | Emergency Stop Clockwise Hz/s |0.01...9999.99  |5.00 ool
425 | Emergency Stop Anticlockwise |Hz/s |0.01 ... 9999.99  |5.00 ?'25?'3'?'111
434 | Ramp set point - Selection 3 - Internal + Line Setpoint [12.3.3
513 | EC2 Gear Factor Numerator - -300.00 ... 300.00 7.2.5
514 | EC2 Gear Factor Denominator - 0.01 ...300.00 7.2.5
|549 | Max. Control deviation [% ]0.01...20.00 [5.00 [12.1.12.2 |
B | 560 | Tolerance band % 0.00 ... 25.00 2.00 % 13.1.5
561 [Filter time constant - Selection 13.1.7
562 | Operation mode - Selection 13.1.2
563 | Error / Warning behavior - Selection 13.1.6
& | 564 | Characteristic point X1 % -100.00 ... 100.00 [-98.00 % 13.1.3
565 [ Characteristic point Y1 % -100.00 ... 100.00 |-100.00 % 13.1.3
& | 566 | Characteristic point X2 % -100.00 ... 100.00 [98.00 % 13.1.3
& | 567 | Characteristic point Y2 % -100.00 ... 100.00 [100.00 % 13.1.3
585 | Offset % -100.00 ... 100.00 [0.00% 13.2.3
586 | Amplification % 5.00 ... 1000 100.00 % 13.2.3
637 | Switch-off threshold % [0.0...100.0 1.0 gg%
638 | Holding time s [0.0..2000 1.0 gg;
|766 | Actual Speed Source |- [Selection 17.8 |
900 [Node-ID - -1...63 10.2
903 |Baud-Rate - Selection 10.1
904 [Boot-Up Delay ms 3500 ... 50000 10.5.1
918 [SYNC-Identifier - 0...2047 10.5.2
919 |[SYNC-Time ms 0 ... 50000 10.5.2
924 [RxPDO1-Identifier - 0...2047 10.7.1
925 | TxPDO1-Identifier - 0...2047 10.7.1
926 |RxPDO2-Identifier - 0...2047 10.7.1
927 |TxPDO2-Identifier - 0...2047 10.7.1
928 |RxPDO3-Identifier - 0...2047 10.7.1
929 | TxPDQO3-Identifier - 0...2047 10.7.1
930 |TxPDO1 Function - Selection 10.7.2
931 |TxPDO1 Time ms 0 ... 50000 10.7.2
932 |TxPDO2 Function - Selection 10.7.2
933 |[TxPDO2 Time ms 0 ... 50000 10.7.2
934 |TxPDO3 Function - Selection 10.7.2
935 |[TxPDO3 Time ms 0 ... 50000 10.7.2
936 |RxPDO1 Function - Selection 10.7.2
937 |RxPDO2 Function - Selection 10.7.2
938 |RxPDO3 Function - Selection 10.7.2
939 |SYNC Timeout ms 0... 60000 10.7.3
941 |RxPDO1 Timeout ms 0 ... 60000 10.7.3
942 |RxPDO2 Timeout ms 0... 60000 10.7.3
945 |RxPDO3 Timeout ms 0... 60000 10.7.3
946 |TxPDO1 Booleanl - Selection 10.7.5.1
947 |TxPDO1 Boolean2 - Selection 10.7.5.1
948 |TxPDO1 Boolean3 - Selection 10.7.5.1
949 |TxPDO1 Boolean4 - Selection 10.7.5.1
950 |TxPDO1 Word1 - Selection 10.7.5.1
951 |TxPDO1 Word2 - Selection 10.7.5.1
952 |TxPDO1 Word3 - Selection 10.7.5.1
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953 |TxPDO1 Word4 - Selection 10.7.5.1
954 |TxPDO1 Longl - Selection 10.7.5.1
955 |TxPDO1 Long2 - Selection 10.7.5.1
956 |TxPDO2 Booleanl - Selection 10.7.5.1
957 |TxPDO2 Boolean2 - Selection 10.7.5.1
958 |TxPDO2 Boolean3 - Selection 10.7.5.1
959 |TxPDO2 Boolean4 - Selection 10.7.5.1
960 |TxPD0O2 Word1 - Selection 10.7.5.1
961 |TxPDO2 Word2 - Selection 10.7.5.1
962 |TxPD0O2 Word3 - Selection 10.7.5.1
963 |TxPDO2 Word4 - Selection 10.7.5.1
964 |TxPDO2 longl - Selection 10.7.5.1
965 |TxPDO2 Long2 - Selection 10.7.5.1
966 |TxPDO3 Booleanl - Selection 10.7.5.1
967 |TxPDO3 Boolean2 - Selection 10.7.5.1
968 |TxPDO3 Boolean3 - Selection 10.7.5.1
969 |TxPDO3 Boolean4 - Selection 10.7.5.1
972 | TxPDO3 Word1 - Selection 10.7.5.1
973 | TxPDO3 Word2 - Selection 10.7.5.1
974 |TxPDO3 Word3 - Selection 10.7.5.1
975 |TxPDO3 Word4 - Selection 10.7.5.1
976 |TxPDO3 Longl - Selection 10.7.5.1
977 |TxPDO3 Long2 - Selection 10.7.5.1
989 | Emergency Reaction - Selection 10.5.3

& |1115 Feed constant u/U [1..231-1

X |1116 Gear: Shaft revolutions 1.. 65535 7.450

X |1117 Gear: Motor revolutions 1...65535

1141 Position Actual source Selection

[1122  [Source Master Position - | Selection [o-Off [12.4.10 |

1) For Positioning and using the Motion Control Interface comply with the application manual “Position-

ing”.
[ 1180 [ Operation mode |- [Selection | 0-Off [12.4.10]
| 1284 | Master/Slave Synchronization Offset | |Se|ection |0 u | 12.4.10 |
1183 | Division marks - 0..8192 7.5.1
&) | 1184 | Tracks/Protocol - Selection 7.5.2
1186 | Power supply - Selection 7.5.3
1187 [ Supply voltage \ 5.00...12.0 7.5.4
1188 | Offset ° -360.0 ... 360.0 7.5.6
1189 [ Abs. Encoder: Filter time constant ps  [125 ... 8000 125 7.5.5
1268 [ SSI: Sampling interval - Factor (x 125us) |0 7.5.10
1269 [ SSI: Error-/Extra-Bits (Low) - Special 7.5.9
1270 [ SSI: Error-/Extra-Bits (High) - Special 7.5.9
1271 | Bits/Turn Bit/U |0 ... 32 7.5.7
1272 [ Bits Multiturn Bit |0..32 7.5.8
1273 [ Warning Dig. Encoder Bit [0..32 7.5.12
1274 | Warning Dig. Encoder Bit |0..32 7.5.12
1285 | S. Target velocity pv [u/s] - Selection 816 — Ox60FF 11.3
1292 [S. Modes of Operation - Selection 801 — 0x6060 11.3
1293 | S. Target Position - Selection 802 — Ox607A 11.3
1294 [S. Profile Velocity - Selection 803 — 0x6081 11.3
1295 |S. Acceleration - Selection 804 — 0x6083 11.3
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1296 [ S. Deceleration - Selection 805 — 0x6084 11.3
1297 [S. Target Velocity vl [rpm] - Selection 806 — 0x6042 11.3
1299 S. Special Function Generator - Selection 9-Zero 11.3
EEPROM: 0 ... 16
1420 [ CANopen Mux Input Index (Write) V|- 17 .. 1 9.8.4.4
RAM:
33
EEPROM: 0 ... 16
1421 [ CANopen Mux Input Index (Read) ¥ - . 17 ... 1 9.8.4.4
RAM: 33
1422 | CANopen Mux Inputs - Selection 7 - Off 9.8.4.4
1423 CANopen Percentage Actual Value ) Selection 52 - Analog Input 9.8.4.4
=== |Source MF1IA
1451 | OS Synctime - 700...900 us 800 us 6.3
) Selection 52 - Analog Input
1452 (OS_SyncSource MF1IA 6.3
1454 | Override Modes Of Operation - Selection 0 11.4
1455 [ Override Target Position - -1lu 11.4
1456 | Override Profile Velocity - -1u/s 11.4
1457 | Override Profile Acceleration - -1 u/s? 11.4
1458 | Override Profile Deceleration - -1 u/s? 11.4
1459 [ Override Target velocity vl [rpm] - -1 rpm 11.4
1460 | Override Target velocity pv [u/s] - -1 u/s 11.4
1) Non volatile (fixed Parameterization) Volatile
0: All indexes in EEPROM 17: All indexes in RAM
1...16: One Index in EEPROM 18...33: One Index 1...16 in RAM

Setting "0” for CANopen Mux input index (write) 1420 changes all data in EEPROM
and/or RAM,

Parameter Data set selection 414 is only accessible via Manufacturer objects 0x2nnn.
It cannot be addressed via the VPlus control software or the control panel.
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18 Annex

18.1 Control Word/Status word Overview

18.1.1Control Word overview (without Sync Modes)
The tables on this page list in an overview the functionality of the Control Word bits.

Bit |Standard (No Posi-|Positioning withd MCI: MCI: Profile Veloc{ MCI: Profile Posi-
tioning) out MCI Velocity Mode ity Mode tion Mode
0 JSwitch On Switch On Switch On Switch On Switch On
1 JEnable Voltage Enable Voltage Enable Voltage Enable Voltage Enable Voltage
2 Quick Stop Quick Stop Quick Stop Quick Stop Quick Stop
(low active) (low active) (low active) (low active) (low active)
3 | Enable Operation Enable Operation Enable Operation Enable Operation Enable Operation
4 Rfg enable New setpoint
5 Rfg unlock Change set immedi-
ately
6 Rfg use ref Abs/rel
7 | Fault reset Fault reset Fault reset Fault reset Fault reset
8 |Halt Halt Halt Halt Halt
9 Change on setpoint
10
11
12
13
14
15
Bit |MCI: Interpol. Po-\MCI: Homing Mode MCI: Table travel|MCI: Move away| MCI: Electronic
sition Mode record Mode from Limit Sw. Gear: Slave
0 | Switch On Switch On Switch On Switch On Switch On
1 Enable Voltage Enable Voltage Enable Voltage Enable Voltage Enable Voltage
2 Quick Stop Quick Stop Quick Stop Quick Stop Quick Stop
(low active) (low active) (low active) (low active) (low active)
3 ] Enable Operation Enable Operation Enable Operation Enable Operation Enable Operation
4 | Enable ip-mode Homing operat.start [ Sequence mode Move away from LS [ Start Gearing
5
6 Resume Direct Sync
7 | Fault reset Fault reset Fault reset Fault reset Fault reset
8 |Halt Halt Halt Halt Halt
9 Start motion block Start Phasing
10
Motion Block Select
11 0
Motion Block Select Phasing Profile Sel.
12 1 1
Motion Block Select Phasing Profile Sel.
13 2 2
14 glotion Block Select
Motion Block Select
15 4

18.1.2Status Word overview (without Sync modes)
The tables on this page list in an overview the functionality of the Status Word bits.

Ready to Switch On JReady to Switch On | Ready to Switch On [Ready to Switch On |Ready to Switch On
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.Switched On Switched On Switched On Switched On Switched On
Operation enabled | Operation enabled |Operation enabled |Operation enabled |Operation enabled
Fault Fault Fault Fault Fault
Voltage enabled Voltage enabled Voltage enabled Voltage enabled Voltage enabled
Quick Stop Quick Stop Quick Stop Quick Stop Quick Stop
(low active) (low active) (low active) (low active) (low active)
Switch On Disabled |Switch On Disabled |Switch On Disabled |Switch On Disabled [Switch On Disabled
lWarning Warning Warning Warning Warning
Homing done
Remote Remote Remote Remote Remote
Target reached Target reached Target reached Target reached Target reached
Internal limit active |Internal limit active ]Internal limit active |Internal limit active |Internal limit active
Speed Set-point acknowl.
Max slippage error | Following error
Target Pos. reached
-Warning 2 Warning 2 Warning 2 Warning 2 Warning 2

Ready to Switch On

Ready to Switch On

Ready to Switch On

Ready to Switch On

Ready to Switch On

Switched On Switched On Switched On Switched On Switched On
Operation enabled |Operation enabled |Operation enabled |Operation enabled |Operation enabled
Fault Fault Fault Fault Fault
Voltage enabled Voltage enabled Voltage enabled Voltage enabled Voltage enabled
Quick Stop Quick Stop Quick Stop Quick Stop
(low active) (low active) (low active) (low active)
Switch On Disabled |Switch On Disabled |Switch On Disabled |Switch On Disabled
Warning Warning Warning Warning

Motion Block in Pro-
gress

Phasing Done

Remote

Remote

Remote

Remote

Target reached

Target reached

Target reached

Target reached

Internal limit active

Internal limit active

Internal limit active

Internal limit active

Homing attained

In gear

Homing error

Following error

Following error

Quick Stop

(low active)

Switch On Disabled
Warning

Remote

Target reached
Internal limit active
IP-mode active
Warning 2

Warning 2

Warning 2

Warning 2

Warning 2

18.1.3Control Word overview for Sync Modes
The table on this page list in an overview the functionality of the Control Word bits.

Bit IMCI: Sync Position Mode MCI: Sync Velocity Mode
0 Switch On Switch On
1 Enable Voltage Enable Voltage
2 Quick Stop Quick Stop
(Low active) (Low active)
3 Enable Operation Enable Operation
4
5
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6
7 Fault reset Fault reset
8 Halt Halt

18.1.4 Status Word overview for Sync modes
The table on this page list in an overview the functionality of the Status Word bits.

- Ready to Switch On Ready to Switch On

-Switched On Switched On
Operation enabled Operation enabled
- Fault Fault
Voltage enabled Voltage enabled
Quick Stop Quick Stop
Switch On Disabled Switch On Disabled
Warning Warning
- Remote Remote
Target Position ignored Target velocity ignored
Following error
-Warning 2 Warning 2

18.2 Warning messages

The different control methods and the hardware of the frequency inverter include functions for contin-
uous monitoring of the application. In addition to the messages documented in the frequency inverter
Operating Instructions, further warning messages are activated by the Field Bus communication .

The bit-coded warning reports are issued via parameter Warnings 270 according to the following pat-
tern:

Parameter Warnings 269 indicates the warnings as plain text in the VPlus PC software and Keypad
KP500.

For more information on VPlus, see chapter 16.

Bit no. | Warning code Meaning
0 0x0001 Warning Ixt

1 0x0002 Warning Short Term - Ixt

2 0x0004 Warning Long Term - Ixt

3 0x0008 Warning Heat sink Temperature Tc
4 0x0010 Warning Inside Temperature Ti

5 0x0020 Warning Limit

6 0x0040 Warning Init

7 0x0080 Warning Motor Temperature

8 0x0100 Warning Mains Failure

9 0x0200 Warning Motor Protective Switch
10 0x0400 Warning Fmax

11 0x0800 Warning Analog Input MF1IA
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12 0x1000 Warning Analog Input MF14A

13 0x2000 Warning System bus

14 0x4000 Warning Udc

15 0x8000 Warning Application warning status 273

a

The meaning of the individual warnings are described in detail in the Operating In-

structions.

18.3 Application warning Messages

The “Warning Message Application” is an additional information to the Warning bit. The Application
warning messages are given via parameter Application Warnings 274, bit-coded according to the fol-

lowing scheme.

Parameter Application Warnings 273 shows the warnings in clear text on the operator panel and the

PC software tool VPlus.

Use Parameter Application Warnings 274 to access the Application warning codes via Field bus.

Bit-No. | Warning Code Description

0 0x0001 BELT - Belt

1 0x0002 SW-LIM CW — SW Limit Switch Positive

2 0x0004 SW-LIM CCW — SW Limit Switch Negative

3 0x0008 HW-LIM CW — HW Limit Switch Positive

4 0x0010 HW-LIM CCW — HW Limit Switch Negative

5 0x0020 CONT — Contouring Error

6 0x0040 ENC — Warning Absolute encoder

7 0x0080 User 1 — User Warning 1

8 0x0100 User 2 — User Warning 2

9 0x0200 EC DC Timing - EtherCAT , Timing error in Distributed Clocks

10 0x0400 EC inv MB conf - EtherCAT, invalid Mail Box configuration

11 0x0800 (reserved)

12 0x1000 (reserved)

13 0x2000 (reserved)

14 0x4000 Varan Varan, max. Halt time exceeded

15 0x8000 (reserved)
For details on the warnings, refer to the frequency inverter Operating Instructions and the
“Positioning” application manual.

The Warning Bit 6 “Absolute encoder” can be read out via Parameter 1274 in VPlus or
1273 via field bus.

18.4 Error messages

The fault code that is stored after a fault occurs is made up of the fault group FXX (high Byte, hexadec-
imal) followed by the code number XX (low Byte, hexadecimal).

Code Meaning
Motion F0O4 |00 Motor temperature too high or temperature evaluation connection defective. Check
cables and connections.

04 Control Deviation Position Controller
Control F14 |02 Reference value signal on analog input MF4IA faulty, check signal.
Interface 21 Resolver synchronization not successful. Check resolver signal for interferences.

22 Resolver counting error: Check resolver signal for interferences.

23 Resolver pole pair number is invalid. The ratio of the no. of pole pairs to the no. of

resolver pole pairs must be an integer number. Check parameters No. of Pole
Pairs 373 for the motor and und No. of Pole Pairs 381 for the resolver, correct if
necessary.
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24 Open circuit: check resolver connections and lines.

30 Speed sensor signal is faulty, check connections

31 One track of the speed sensor signal is missing, check connections.
32 Direction of rotation of speed sensor wrong, check connections.

33 Speed sensor 2, divisions marks wrong, check speed sensor

34 Division marks of speed sensor signal 2 too low, check speed sensor.
35 Division marks of speed sensor signal 2 too high, check speed sensor.

42 Pos. SW-Limit Switch

43 Neg. SW-Limit Switch

44 Pos. SW-Lim. Switch < Neg. SW-Lim. Switch

45 Pos. and Neg. HW-Lim Switch Simultaneously

46 Limit Switch Incorrect Wired!

47 Pos. HW Limit Switch

48 Neg. HW Limit Switch

49 Both directions locked

51 Clockwise Operation Locked

52 Anti-Clockwise Operation Locked

53 System bus-Synchronization not activated

55 Flying Homing: No edge selected for P. 1280

60 Pos. HW-Lim. Switch: Illegal Signal Source

61 Pos. HW-Lim. Switch: Input disabled by PWM-/FF-Input

62 Pos. HW-Lim. Switch: Input disabled by Index-Contr.

63 Pos. HW-Lim. Switch: Wrong Op.-Mode for MF1 (terminal X210B.6)

64 Pos. HW-Lim. Switch: Input disabled by Encoder 1

65 Pos. HW-Lim. Switch: Input disabled by Encoder 2

67 Pos. HW-Lim. Switch: Input disabled by MF3 (terminal X210B.3)

68 Pos. HW-Lim. Switch: Input disabled by MF4 (terminal X410B.4)

70 Neg. HW-Lim. Switch: Illegal Signal Source

71 Neg. HW-Lim. Switch: Input disabled by PWM-/FF-Input

72 Neg. HW-Lim. Switch: Input disabled by Index-Contr.

73 Neg. HW-Lim. Switch: Wrong Op.-Mode for MF11

74 Neg. HW-Lim. Switch: Input disabled by Encoder 1

75 Neg. HW-Lim. Switch: Input disabled by Encoder 2

77 Neg. HW-Lim. Switch: Input disabled by MF3 (terminal X210B.3)

78 Neg. HW-Lim. Switch: Input disabled by MF4 (terminal X410B.4)

80 Error during EM module initialization. Initialization of expansion module failed.
Check if expansion module is plugged in correctly.

81 EM-module communication failure. Communication between expansion module and
frequency inverter is faulty. Check EMC.

82 General EM module error. Error on expansion module.

One of the following errors F1483 ... F1493 has occurred.

83 EM-AUT: No ext. 24V.

Via parameter Power supply 1186, an operation mode using an external power
supply was selected, but there is no external voltage. Connect external power
source or change operation mode.

84 EM-AUT: Ext. 24V voltage level too low.
The voltage level of the external power supply is too low or the external power sup-
ply is overloaded. Check the voltage level of the external power supply.

85 EM-AUT: Int. 24V voltage level too low.
The internal power supply to the encoder provided by the frequency inverter is
overloaded. Check the connections at the control terminals.

86 EM-AUT: No sense line.

Via parameter Power supply 1186, an operation mode using a sense measuring
line was selected, but no sense line is connected. Connect sense measuring line or
select another operation mode.

Sense measuring line defective or broken. Check cables and connections.

87 EM-AUT: A/B track missing.

A/B track not found. Connect A/B track.

A/B track cable broken. Check cables and connections.

Check set Division marks 1183.

In some cases, you may have to reset the device if the error occurs directly after
connection of mains supply.
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Motion
Control
Interface

Absolute en-
coder X412
(Only EM-
AUT-31)

CANopen

88 EM-AUT: Fault correction A/B track.
Error during evaluation of A/B track. Required measuring accuracy not reached.
The offset and amplification error correction for the A/B track has reached its maxi-
mum.
F15 [xx User-Defined Error in Motion Block xx (1 < xx <32)
70 No Homing Done
71 Homing : Encoder-Mode w.o. Z-Impulse
72 Both Directions Locked
73 No Touch Probe Signal Detected
74 M/S Position Correction: Master Position source not set
75 P. 1118 is set too high
F17 |01 Dig. encoder: encoder lighting.
Encoder lighting has failed or reached the end of its service life
02 Dig. encoder: Signal amplitude
The amplitude of the signals used for the encoder-internal position calculation is
outside of the permissible range.
03 Dig. encoder: Position value.
The digital position value is incorrect
04 Dig. encoder: Overvoltage.
Encoder supply voltage too high
05 Dig. encoder: Undervoltage.
Encoder supply voltage too low
06 Dig. encoder: Overcurrent
Encoder supply current too high
07 Dig. encoder: battery
Encoder battery is empty or has reached the end of its service life
17 Dig. encoder: Error upon initialization
Initialization of encoder failed. P. 262 contains the code of the error that occurred
during initialization.
18 Dig. encoder: Watchdog reset
A watchdog reset was triggered in the encoder.
19 Dig. encoder: Protocol error
Error in communication with encoder. P. 262 contains the code of the error that oc-
curred.
20 Dig. encoder: Electronic Typeplate
Error during access to el. type plate. The el. type plate is faulty or not available. P.
262 contains the code of the error that occurred.
21 Dig. encoder: Overspeed
Error caused by overspeed.
22 Dig. encoder: Transmitter current
Transmitter current in critical range.
23 Dig. encoder: Overtemperature
Encoder temperature too high
24 Dig. encoder: timeout
Communication between EM-ABS-01 and encoder resulted in a timeout error.
25 Dig. encoder: CRC error
Communication between EM-ABS-01 and encoder resulted in a CRC error.
2A Dig. encoder: SSI error bits (Low)
Error bit of SSI encoder according to SSI: Error-/Extra-Bits (Low) 1269 is set.
2B Dig. encoder: SSI error bits (High)
Error bit of SSI encoder according to SSI: Error-/Extra-Bits (High) 1270 is set.
2C Dig. encoder: SSI transmission error 1
A SSI encoder transmission error has occurred.
2D Dig. encoder: SSI transmission error 2
A SSI encoder transmission error has occurred.
F20 |21 Bus OFF
22 Guarding failure
23 Error state
24 SYNC error (SYNC timing)
25 NMT state change (operational 2> xxx)
26 RxPDO1 length error (number of received bytes different to
27 RxPDO2 length error mapping)
28 RxPDO3 length error
2A RxPDO1 Timeout
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2B RxPDO2 Timeout (The RxPDO was not received in the set
2C RxPDO3 Timeout time. Check object 0x140n/5 Event time.)
Systembus F21 |nn Fault report to system bus master in fault in system bus slave
nn = Node ID of slave (hex)
F22 |00 Communication fault, system bus, timeout SYNC telegram
01 Communication fault, system bus, timeout RxPDO1
02 Communication fault, system bus, timeout RxPDO2
03 Communication fault, system bus, timeout RxPDO3
10 Communication fault, system bus, bus OFF
CANopen F23 |nn Heartbeat failure — nn = node address of the failed subscriber (hex)
VARAN F27 01 | CRC-Error in communication VARAN Module/inverter
02 [ Timeout-Error in communication VARAN Module/inverter
14 | Communication loss to PLC

The Actual error message can be read out by parameter access via parameter Actual
Error 260 and via the Emergency Message or Object 0x1014.

Parameter Actual Error 259 shows the actual error in clear text on the operator panel
and the PC software tool VPlus.

In addition to the fault messages stated, there are further fault messages described
in the Operating Instructions. The faults of the Motion Control Interface (F14xx, F15xx)
are described detailed in the application manual “Positioning”.

For more information on VPlus, see chapter 16.

18.5 Conversions
The speeds can be converted into other speed formats using the formulas in this chapter:

Frequency [Hz] to

Speed [rpm]
Speed in user units [u/s]

Speed [rpm] to

Frequency [Hz]
Speed in user units [u/s]

Speed in user units [u/s] Speed [rpm]

Frequency [Hz]

18.5.1Speed [rpm] to Frequency [Hz]

n[min‘l] X No.of pole pairs (P.373)

f [Hz] =

18.5.2Frequency [Hz] to Speed [rpm]

£ [Hz] x 60

n[rpm]

~ No. of pole pairs (P.373)

18.5.3Speed in user units [u/s] to Frequency [Hz]

u. No.of pole pairs (P.373) Gear Box: Motor Shaft Revolutions (P.1117)

f Hz] = v []

X X
s° Feed Constant (P.1115)  Gear Box: Driving Shaft Revolutions(P.1116)
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18.5.4Frequency [Hz] to Speed in user units [u/s]

(Hz] Feed Constant (P.1115) Gear Box: Driving Shaft Revolutions(P.1116)
—| = X X
v [s] flHz No.of pole pairs (P.373)  Gear Box: Motor Shaft Revolutions (P.1117)

18.5.5Speed in user units [u/s] to Speed [rpm]

[ | u 60 Gear Box: Motor Shaft Revolutions (P.1117)
= —| X X
nipm=v [s] Feed Constant (P.1115)  Gear Box: Driving Shaft Revolutions (P.1116)

18.5.6Speed [rpm] to Speed in user units [u/s]

u Feed constant (P.1115) Gear Box: Driving Shaft Revolutions (P.1116)
v [=] =n[rpm] x X -
S 60 Gear Box: Motor Shaft Revolutions (P.1117)
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18.6 Object support in the Software versions and XML files

The support of CANopen was extended in various steps in the firmware. The following table lists, which
objects are supported with the different software versions and the corresponding XML file for VARAN®,
Objects, that were added or where changes were made are marked in light blue color.

|ﬂ Long Object names are shortened sensibly in the table to maintain the overview.

0x1000 Device Type

0x2nnn ANG parameter access

0x1001 Error register

0x3000 Sync Jitter 1)

0x1005 COB-ID SYNC Object ¥

0x3001 Digital In actual values

0x1006 Comm. Cycle Period 1)

0x3002 Digital Out act. values

0x1007 Syn. Window length 1)

0x3003 Digital Out set values

0x1008 Manuf. Device name

0x3004 Boolean Mux

0x1009 Manuf. Hardw. Vers.

0x3005 Boolean DeMux

0x100A Manuf. Softw. Vers.

0x3006 Percentage Set value

0x100C Guard Time ¥

0x3007 Percentage Act. value 1

0x100D Life time factor 1)

0x3008 Percentage Act. value 2

0x1010 Store parameters

0x3011 Act. Value Word 1

0x1011 Restore parameters

0x3012 Act. Value Word 2

0x1014 COB-ID emerg. object 1)

0x3021 Act. Value Long 1

0x1016 Consumer heartb. time 1)

0x3022 Act. Value Long 2

0x1017 Producer heartb. time 1)

0x3111 Ref. Value Word 1

0x1018 Identity object

0x3112 Ref. Value Word 2

0x1029 Error behavior

0x3121 Ref. Value Long 1

0x1200 Server SDO param. 1)

0x3122 Ref. Value Long 2

0x1400 RxPDO1 comm. param. 1)

0x5F10 Gear Factor

0x1401 RxPDO2 comm. param. 1)

0x5F11 Phasing 1

0x1402 RxPDO3 comm. param. 1)

0x5F12 Phasing 2

0x1600 RXxPDO1 map. param.

0x5F13 Phasing 3

0x1601 RXxPDO2 map. param.

0x5F14 Phasing 4

0x1602 RxPDO3 map. param.

0x5F15 In Gear Threshold

0x1800 TxPDO1 comm. param. 1)

0x5F16 In Gear Time

0x1801 TxPDO2 comm. param. 1)

0x5F17 Position Controller

0x1802 TxPDO3 comm. param. )

0x5F18 M/S Synchronization Offset

0x1A00 TxPDO1 map. param.

Ox5FFQ Active motion block

0x1A01 TxPDO2 map. param.

0x5FF1 Motion block to resume

X[ (X[ (XX (XXX XX ||| || [ [ [ [ X[ X[ X[ X [X [X [X (X (X

0x1A02 TxPDO3 map. param.

X[ (XXX DX ||| [ D[ D[ D[ X [X X[ (X (X (XX (X (XX X X |X |X

1) CANopen only.
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0x2nnn ANG parameter access

0x6007 Abort connect. option c.

0x3000 Sync Jitter

0x603F Error code

0x3001 Digital In actual values

0x6040 Controlword

0x3002 Digital Out act. values

0x6041 Statusword

0x3003 Digital Out set values

0x6042 v/target velocity

0x3004 Boolean Mux

0x6043 v/Velocity demand

0x3005 Boolean DeMux

0x6044 v/ velocity actual value

0x3006 Percentage Set value

0x6046 v/velocity min max amount

0x3007 Percentage Act. value 1

0x6048 v/ velocity acceleration

0x3008 Percentage Act. value 2

0x6049 v/ velocity deceleration

0x3011 Act. Value Word 1

0x604A v/ velocity quick stop

0x3012 Act. Value Word 2

0x6060 Modes of Operation

0x3021 Act. Value Long 1

0x6061 Modes of Op. display

0x3022 Act. Value Long 2

0x6064 Position actual value

0x3111 Ref. Value Word 1

0x6065 Following error window

0x3112 Ref. Value Word 2

0x6066 Following error timeout

0x3121 Ref. Value Long 1

0x6067 Position Window

0x3122 Ref. Value Long 2

0x6068 Position Window time

0x5F10 Gear Factor

0x606C Velocity act. value

0x5F11 Phasing 1 0x606D Velocity window
0x5F12 Phasing 2 0x606E Velocity window time
0x5F13 Phasing 3 0x606F Velocity Threshold

0x5F14 Phasing 4

0x6070 Velocity Threshold time

0x5F15 In Gear Threshold

0x6071 Target Torque

0x5F16 In Gear Time

0x6077 Torque Actual value

0x5F17 Position Controller

0x6078 Current Actual value

0x5F18 M/S Synchronization Offset

0x6079 DC link circuit voltage

0x5FFQ Active motion block

0x607A Target Position

0x5FF1 Motion block to resume

XXX (XXX DD DK DD DD D[ [ D[ X[ X [X (X [X (X (X (X (X (X X

0x607C Home Offset

0x6081 Profile Velocity

0x6083 Profile Acceleration

0x6084 Profile Deceleration

0x6085 Quick Stop deceleration

0x6086 Motion Profile type

0x6091 Gear ratio

0x6092 Feed constant

0x6098 Homing method

0x6099 Homing speeds

0x609A Homing acceleration

0x60C1 Interpol. Data record

0x60F4 Following err. Act. Val.

0x60F8 Max. Slippage

0x60FF Target Velocity

0x6502 Supported Drive modes

XXX X[ (XXX |DE DK D[P D D[ D[ X[ X[ X [X (X [X (XXX (XXX XD [ ||| [ [ X [ X [ X | X [ X

18.7 Recommended encoder settings

Please note that the settings described in the following are only recommendations for standard variant
of the relevant encoders. Owing to the great number of encoder types and special solutions not docu-
mented publicly, Bonfiglioli Vectron will not accept any responsibility for the settings specified. When it
comes to setup, always refer to the encoder manufacturer's data sheet.

In the case of synchronous servomotors, the Offset 1188 must be set up according to chapter 7.5.6

“Offset Absolute encoder”.

05/23

EM-AUT-31

265




@) Bonfiglioli

18.7.1SinCos encoders:

Heidenhain ERN 1387 Variante: 2048 Ampl. 2048 [500 D 50V |2 2 2
Heidenhain ERN 1185 Variante: 512 Ampl. 512 500 D 50V |2 2 2
Heidenhain ERN 1185 Variante: 2048 Ampl. 2048 |500 D 50V |2 2 2

1) Please refer to chapter 7.5.3 for setup of parameter Power supply 1186.
2) Not evaluated due to the Tracks/Protocol 1184 settings chosen.

NOTICE

Due to the great number of encoder types and special solutions not documented publicly,
Bonfiglioli Vectron will not accept any responsibility for the settings specified.

18.7.2Hiperface encoders:

Sick SRS50 H1 1024 3109 |V 8,0V |15 0 2
Sick SRM50 H2 1024 |3109 |V 8,0V |15 12 2
Sick SKS36 H3 128 3109 |V 80V |12 0 2
Sick SKM36 H4 128 3109 |V 80V |12 12 2
Sick SEL37 H5 16 3109 |V 80V |9 12 2
Sick SEK37 H6 16 3109 |V 80V 1|9 0 2
Sick SEL52 H7 16 3109 |V 80V 1|9 12 2
Sick SEK52 H8 16 3109 |V 80V |9 0 2

B.C. = Bonfiglioli Code used at motors of series BCR & BTD.
1) Please refer to chapter 7.5.3 for setup of parameter Power supply 1186.
2) Not evaluated due to the Tracks/Protocol 1184 settings chosen.

NOTICE

Due to the great number of encoder types and special solutions not documented publicly,
Bonfiglioli Vectron will not accept any responsibility for the settings specified.

18.7.3EnDat2.1 encoders:

Heidenhain ECI 1319 D1 32 1101 |V 50V 3 3) 2)
Heidenhain EQI 1331 D2 32 1101 |V 50V 3 3) 2)
Heidenhain ECN 1113 D3 512 1101 |V 50V |3 3) 2)
Heidenhain EQN 1125 D4 512 1101 |V 50V 3 3) 2)
Heidenhain ECN 1313 Variante: 512 Ampl. 512 1101 |V 50V |3 3) 2)
Heidenhain ECN 1313 Variante: 2048 Ampl. 2048 (1101 |V 50V |3 3) 2)
Heidenhain EQN 1325 Variante: 512 Ampl. 512 1101 |V 50V 3 3) 2)
Heidenhain EQN 1325 Variante: 2048 Ampl. 2048 [1101 |V 50v |3 3) 2)

B.C. = Bonfiglioli Code used at motors of series BCR & BTD.
1) Please refer to chapter 7.5.3 for setup of parameter Power supply 1186.
2) Not evaluated due to the Tracks/Protocol 1184 settings chosen.

3 parameters Bits/Turn 1270 and Bits Multiturn 1271 are not evaluated due to the setting of Track signal
1184=1101. The values are applied directly from the EnDat 2.1 encoder.

NOTICE

Due to the great number of encoder types and special solutions not documented publicly,
Bonfiglioli Vectron will not accept any responsibility for the settings specified.
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18.7.4SSI encoders, rotary:

Due to the great number of SSI encoder variants, only an extract of specifications can be shown here.
Please refer to the encoder manufacturer's data sheets for the parameter settings.

Sick AFM60B-BxPC032768 32768 | 50xx | linternal | 5.0V 15 12 125us | HHH -
(without incremental track)

Kibler Sendix 5863 2048 61xx | lintemal | 50V 17 12 125 us - -
(with SinCos track)

Sick AFM60B-TxKx001024 1024 61xx | lintemal | 50V 10 12 125us | HHH -
(SinCos)

1) Please refer to chapter 7.5.3 for setup of parameter Power supply 1186.

NOTICE

Due to the great number of encoder types and special solutions not documented publicly,
Bonfiglioli Vectron will not accept any responsibility for the settings specified.

18.7.5SSI encoders, linear encoders:

Leuze AMS304i 1120 --- 50xx 12 5.0V | 24 Bit distributed 2 HY -
3)

Sick DME4000-111 - 50xx 12 5.0V | 24 Bit distributed 8 H -
3)

Vahle LIMAX2S-03-050-1000- --- 50xx 12 5.0V | 24 Bit distributed | 16 H -
SSGO0-U 3

1) Please refer to chapter 7.5.3 for setup of parameter Power supply 1186.
2) Due to the high power consumption, this encoder requires an external power supply. In this case, set Power
supply 1186 = “1-Internal” and connect the encoder to an external power supply.

3) For setup of this parameter, refer to chapter 7.4.5.
4 Note behavior changeable via encoder parameters.

NOTICE

Due to the great number of encoder types and special solutions not documented publicly,
Bonfiglioli Vectron will not accept any responsibility for the settings specified.
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