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1 Introduction

1.1 Purpose of the Programming Guide 1.4 Software

The purpose of this programming guide is to describe the The software for the ISD 510 servo system comprises:
programming of the VLT® Integrated Servo Drive ISD® 510 . The firmware of the VLT® Integrated Servo Drive
System. ISD® 510 that is already installed on the device.

U The firmware of the VLT® Servo Access Box that is

This programming guide contains information about: already installed on the device.

. Software installation
. A package of PLC libraries for Automation

Studio™ for operating the ISD 510 devices (see
. Operation chapter 6.4.1 Programming with Automation
Studio ™ for further information).

. Programming

. Applications
. Troubleshooting . A PLC library for TwinCAT® 2 for operating the
ISD 510 devices (see chapter 6.3.1 Programming

This programming guide is intended for use by qualified with TwinCAT® for further information).

personnel. Read the document in full in order to use the

servo system safely and professionally, and pay particular * ISD Toolbox: A Danfoss PC-based software tool for
attention to the safety instructions and general warnings. commissioning and debugging the devices.

This programming guide is an integral part of the ISD 510

servo system so keep it available with the servo system at 1.4.1 Software Version

all times.

This programming guide can be used for the following
Compliance with the information in this document is a software versions onwards:
prerequisite for: . ISD 510 Servo Drive: Version 1.4.0

° Trouble-free operation . Servo Access Box (SAB): Version 1.2.0

. Recognition of product liability claims . 1SD Toolbox: Version 2.0

Therefore, read this document before working with the

° PLC libraries (Powerlink / EtherCAT): Version 1.0
servo system.

. The software version number can be read from object
1.2 Additional Resources 0x4000 (see chapter 7.22.4 Parameters 15-40, 15-41, and

15-43: Version log (0x4000)).
Available manuals for the VLT® Integrated Servo Drive ISD® J

510 System: 1.4.2 Firmware Updates

Document Contents

Firmware updates may be available. When firmware
updates are available, they can be downloaded from the
danfoss.com website. Use the ISD Toolbox software to

VLT® Integrated Servo Drive |[Information about the installation,

ISD® 510 System Operating |commissioning, and operation of

i the ISD 510 servo system. . . .
Instructions 4 install the firmware in the servo drives.
VLT® Integrated Servo Drive |Information about the set-up of . .
ISD® 510 System Design | the ISD 510 servo system and 1.5 Approvals and Certifications
Guide detailed technical data. . .
The ISD 510 servo system fulfills the standards listed in
VLT® Integrated Servo Drive |Information about the Table 1.2.
ISD® 510 System programming of the ISD 510 servo
i i system.
Programming Guide Y IEC/EN 61800-3 | Adjustable speed electrical power drive
Table 1.1 Available Manuals for the ISD 510 Servo System systems.
Part 3: EMC requirements and specific test
Technical literature for Danfoss drives is also available methods.
online at drives.danfoss.com/knowledge-center/technical- IEC/EN 61800-5-1 | Adjustable speed electrical power drive
documentation/. systems.

Part 5-1: Safety requirements - Electrical,

1.3 Copyright

thermal and energy.

VLT®, ISD®, and SAB® are Danfoss registered trademarks.
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IEC/EN 61800-5-2

Adjustable speed electrical power drive

1.6 Terminology

systems.
Part 5-2: Safety requirements — Functional. ISD Integrated servo drive
IEC/EN 61508 Functional safety of electrical/electronical/ ISD 510 Servo Decentral servo drive

programmable electronic safety-related
systems.

EN ISO 13849-1

Safety of machinery - Safety-related parts of
control systems.
Part 1: General principles for design.

Drive

VLT® Servo Access | Unit that generates the DC-link voltage and
Box (SAB) passes the Uaux, Real-Time Ethernet, and STO
signals to the ISD 510 servo drives via a

hybrid cable.

EN ISO 13849-2

Safety of machinery - Safety-related parts of
control systems.
Part 2: Validation.

IEC/EN 60204-1

Safety of machinery - Electrical equipment of
machines.
Part 1: General requirements.

PLC External device for controlling the ISD 510
servo system.

Loop cable Hybrid cable for connecting drives in daisy-

chain format.

Feed-in cable Hybrid cable for connection from the SAB to

the 1st servo drive.

IEC/EN 62061

Safety of machinery — Functional safety of
safety-related electrical, electronic, and
programmable electronic control systems.

IEC/EN 61326-3-1

Electrical equipment for measurement,
control, and laboratory use - EMC
requirements.

Part 3-1: Immunity requirements for safety-
related systems and for equipment intended
to perform safety-related functions (functional
safety) — General industrial applications.

Table 1.3 Terminology

An explanation of all terminology and abbreviations can be
found in chapter 10.1 Glossary.

1.7 Safety

The following symbols are used in this guide:

AWARNING

Indicates a potentially hazardous situation that could
result in death or serious injury.

ACAUTION

uL508C UL Standard for Safety for Power Conversion

Equipment.
®

2006/42/EC Machinery Directive

CE c E

2014/30/EU EMC Directive

2014/35/EU Low Voltage Directive

RoHS Restriction of hazardous substances.

(2002/95/EQ)

EtherCAT® Ethernet for Control Automation Technology.
Ethernet-based fieldbus system.

Ethernet Ethernet-based fieldbus system:

POWERLINK®

PLCopen® Technical specification.

Function blocks for motion control (formerly
Part 1 and Part 2) Version 2.0 March 17, 2011.

Table 1.2 Approvals and Certifications

Indicates a potentially hazardous situation that could
result in minor or moderate injury. It can also be used to
alert against unsafe practices.

NOTIC

Indicates important information, including situations that
can result in damage to equipment or property.

The following safety instructions and precautions relate to
the ISD 510 servo system.

Read the safety instructions carefully before starting to
work in any way with the ISD 510 servo system or its
components.

Pay particular attention to the safety instructions in the
relevant sections of this manual.

AWARNING

HAZARDOUS SITUATION

If the servo drive, SAB, or the bus lines are incorrectly
connected, there is a risk of death, serious injury, or
damage to the unit.

Always comply with the instructions in this manual and
national and local safety regulations.

Danfoss A/S © 01/2017 All rights reserved.
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AWARNING

GROUNDING HAZARD

The ground leakage current is >3.5 mA. Improper
grounding of the ISD 510 servo system components may
result in death or serious injury.

. For reasons of operator safety, ground the
components of the ISD 510 servo system
correctly in accordance with national or local
electrical regulations and the information in this

manual.

AWARNING

HIGH VOLTAGE

The ISD 510 servo system contains components that
operate at high voltage when connected to the electrical
supply network.

A hazardous voltage is present on the servo drives and
the SAB whenever they are connected to the mains
network.

There are no indicators on the servo drive or SAB that
indicate the presence of mains supply.

Incorrect installation, commissioning, or maintenance can
lead to death or serious injury.

. Installation, commissioning, and maintenance

may only be performed by qualified personnel.

AWARNING

UNINTENDED START

The ISD 510 servo system contains servo drives and the
SAB that are connected to the electrical supply network
and can start running at any time. This may be caused
by a fieldbus command, a reference signal, or clearing a
fault condition. Servo drives and all connected devices
must be in good operating condition. A deficient
operating condition may lead to death, serious injury,
damage to equipment, or other material damage when
the unit is connected to the electrical supply network.

. Take suitable measures to prevent unintended

starts.

AWARNING

UNINTENDED MOVEMENT

Unintended movement may occur when parameter
changes are carried out immediately, which may result in
death, serious injury, or damage to equipment.

. When changing parameters, take suitable
measures to ensure that unintended movement

cannot pose any danger.

AWARNING

DISCHARGE TIME

The servo drives and the SAB contain DC-link capacitors
that remain charged for some time after the mains
supply is switched off at the SAB. Failure to wait the
specified time after power has been removed before
performing service or repair work could result in death
or serious injury.

. To avoid electrical shock, fully disconnect the
SAB from the mains and wait for at least the
time listed in Table 1.4 for the capacitors to fully
discharge before carrying out any maintenance
or repair work on the ISD 510 servo system or

its components.

Number Minimum waiting time (minutes)

10

0-64 servo drives

Table 1.4 Discharge Time

NOTIC

Never connect or disconnect the hybrid cable to or from
the servo drive when the ISD 510 servo system is
connected to mains or auxiliary supply, or when voltage
is still present. Doing so damages the electronic circuitry.
Ensure that the mains supply is disconnected and the
required discharge time for the DC-link capacitors has
elapsed before disconnecting or connecting the hybrid
cables or disconnecting cables from the SAB.

NOTIC

Full safety warnings and instructions are detailed in the

VLT® Integrated Servo Drive ISD 510 System Operating
Instructions.

MG36D102
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2 Servo Drive Operation

2.1 Overview

The CiA CANopen standard DS402 Drives and Motion
Control Device Profile is supported by both Ethernet
POWERLINK® and EtherCAT®.

2.2 Firmware Update

The products are delivered with the most recent firmware
version. See chapter 1.4.2 Firmware Updates for information
on upgrading.

The servo drive firmware can be updated via the fieldbus.
The download of new firmware is only allowed in the
unpowered drive state Switch on disabled. If the servo drive
is in another state, the transfer is refused. While the update
is in progress, the servo drive signals the warning Firmware
update in progress. After finishing, the servo drive signals
the warning Firmware update occurred. Power cycle the
servo drive to resume normal operation.

If the servo drive state machine is switched to another
state than Switch on disabled after the firmware update has
begun (that is, during file transfer or after flashing without
a power-cycle), the servo drive switches to state Fault. This
error indicates that a power-cycle is needed before the
servo drive can resume operation. If, for example, a power
failure occurs during upgrading, the servo drive remains in
a state that allows the update process to resume. The
currently installed version can be read from object 0x4000
(see chapter 7.22.4 Parameters 15-40, 15-41, and 15-43:
Version log (0x4000)).

NOTIC

To change the supported fieldbus, update to the
corresponding firmware. After changing the fieldbus, the
original product code is no longer valid.

18 Danfoss A/S © 01/2017 All rights reserved.
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2.3 Basic Operation
2.3.1 State Machine

The servo drive uses the state machine described in the CiA DS402 standard. The state machine is operated either locally via
the LCP or remotely via the network.

The state machine is operated by local signals and by the Controlword sent over the fieldbus. The state of the state machine
is reported by the Statusword produced by the servo drive.

A single state represents a special internal or external behavior. The state of the state machine also determines which
commands are accepted.

lllustration 2.1 shows the state machine of the servo drive with regard to control of the power electronics as a result of
commands and internal servo drive faults.

Start '
0

A
Not ready to
switch on
I 15
——— Switchon [* Fault
disabled

7 fia
Ready to 13 | Fault reaction
switch on active

12 13 ke

Switched on

16 ; 4 * 5 Power-off or reset

Quickstop —* Operation
active .. | enabled

130BF157.10

A

Illustration 2.1 DS402 State Machine

The states support the functions shown in Table 2.1. The Start state is a pseudo state indicating the start when the state
machine is activated during the start-up sequence of the device drives application software.

Function . X . Fault
Not ready to Switch on Ready to . Operation | Quick stop .
. . . Switched on . reaction Fault
switch on disabled switch on enabled active i
active
Brake applied, if present Yes Yes Yes Yes No No No Yes
Low-level power applied Yes Yes Yes Yes Yes Yes Yes Yes
High-level power applied Yes/no Yes/no Yes/no Yes Yes Yes Yes Yes/no
Drive function enabled No No No No Yes Yes Yes No
Configuration allowed Yes Yes Yes Yes Yes Yes Yes Yes

Table 2.1 DS402 States and Supported Functions

Quick stop active state is implemented, which is optional according to the standard. When entering this state, the behavior
of the servo drive is according to the option code defined in object 0x605A (see chapter 7.20.6 Parameter 50-46: Quick Stop
Option Code (0x605A)).
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The transition from state Quick stop active to state Operation enabled (Transition 16 in [llustration 2.1) is not available, as
recommended by the standard.

The servo drive supports the transitions and actions as given in Table 2.2. The events initiate the transition. The transition is
terminated after the action has been performed.

High-level power applied means that UDC is applied at the input of the servo drive. Yes/No means that it is allowed but not

necessary.

Configuration allowed means that the following configuration is allowed:

Changes to the option code objects (see chapter 7.20 Option Code Objects).

Changes to the mode of operation object (see chapter 7.5.1 Parameter 52-00: Modes of Operation (0x6060)).

Transition | Event Action

0 Automatic transition after power-on or reset Servo drive self-test and self-initialization are performed.

application.

1 Automatic transition. Communication is activated.

2 Shutdown command received from control device. -

3 Switch on command received from control device. High-level power is switched on, if possible.

4 Enable operation command received from control The servo drive function is enabled and all internal setpoints are

device. cleared.
If the servo drive is rotating when the command to carry out transition
4 is received, the behavior is defined by option code
chapter 7.20.4 Parameter 50-44: Enable in Positioning Option Code
(0x2052).

5 Disable operation command received from control The configured disable operation reaction function is executed (see

device. chapter 7.20.9 Parameter 50-49: Disable Operation Option Code (0x605C)).

6 Shutdown command received from control device. The configured shutdown reaction function is executed (see
chapter 7.20.8 Parameter 50-48: Shutdown Option Code (0x605B)).

7 Quick stop or disable voltage command received -

from control device.

8 Shutdown command received from control device. The servo drive function is disabled and high-level power is switched
off, if possible.

9 Disable voltage command received from control The servo drive function is disabled and high-level power is switched

device. off, if possible.

10 Disable voltage or quick stop command received High-level power is switched off, if possible.

from control device.
1 Quick stop command received from control device. |The quick stop function is started.
12 Automatic transition when: The configured quick stop reaction function is executed (see
e Quick stop function is completed (see chapter 7.20.6 Parameter 50-46: Quick Stop Option Code (0x605A)).
chapter 7.20.6 Parameter 50-46: Quick Stop Option
Code (0x605A)).
o Disable voltage command received from control
device.

13 Fault signal. The configured fault reaction function is executed (see
chapter 7.20.1 Parameter 50-41: Fault Reaction Option Code (0x605E)).

14 Automatic transition. The servo drive function is disabled and high-level power is switched
off, if possible.

15 Fault reset command received from control device. If no fault exists on the servo drive, the fault condition is reset. After
leaving state Fault, clear the fault reset bit in the Controlword via
fieldbus or the LCP.

16 Not supported. -

Table 2.2 Transition Events and Actions

20
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If a state transition is requested, the related actions are processed completely before transitioning to the new state. For
example, in state Operation enabled, when the disable operation command is received, the servo drive remains in state
Operation enabled until the disable operation function (see chapter 7.20.9 Parameter 50-49: Disable Operation Option Code
(0x605C)) is completed.

Drive function is disabled means that no energy is supplied to the motor. Target or setpoint values (for example, torque,
velocity, position) are not processed. Drive function is enabled means that energy is supplied to the motor. Target or setpoint
values are processed.

If a fault is detected in the servo drive, a transition to state Fault reaction active takes place. In this state, the state machine
executes a special fault reaction (see chapter 7.20.1 Parameter 50-41: Fault Reaction Option Code (0x605E)). After the execution
of this fault reaction, the servo drive automatically switches to state Fault. This state can only be left by using the fault reset

command, but only if the fault is no longer active.

If a fatal error occurs, the servo drive is no longer able to control the motor, so the servo drive must be switched off
immediately. If a fatal error has occurred, the servo is trip-locked and cannot be reset via fieldbus.

The behavior of drive disabling, quick stop, halt, and fault reaction functions are configurable via the objects defined in

chapter 7.20 Option Code Objects.

If a brake is present, the high-level power is switched off after a delay time in order to apply the brake.

2.3.2 Factor Group

Use the factor group to set the user-defined units required
in the application.

The user-defined units are:
. Position units

. Velocity units
. Acceleration units

These units are used for all objects that support user-
defined units (for example, position actual value, profile
velocity, and profile acceleration).

Changing the objects in the factor group has an
immediate effect on all objects that support user-defined
units. Their numerical values stay the same, but they are
interpreted differently (according to the new scaling factors
of the factor group). All numerical values are interpreted
using the current settings of the factor group.

NOTIC

If the factor group is changed, then the default values
are interpreted differently.

The formulae in this chapter show the calculation of the
units. Objects, whose values are not dependent on the
factor group, have fixed units specified with the objects.

The objects of the factor group can be found in
chapter 7.4 Factor Group Objects.

Position units:

The position value is calculated as:

position internal value x feed constant
Position value =

position encoder resolution x gear ratio

Position value means all objects containing values in user-
defined position units.
Position internal value is given in encoder increments.

Velocity units:

The velocity value is calculated as:

velocity internal value x feed constant

Velocity value = x velocity factor

velocity encoder resolution x gear ratio

Velocity internal value is the position internal value(s),
resulting in the following formula:

position value

Velocity value = x velocity factor

S

Velocity value means all objects containing values in user-
defined velocity units.

MG36D102
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Acceleration units:

The acceleration value is calculated as:

velocity value

Acceleration value = x acceleration factor

s

Acceleration value means all objects containing values in
user-defined acceleration units. The acceleration unit is also
used for deceleration.

2.3.3 Positions and Offsets

Inside the servo drive, there are several logical positions.
Hllustration 2.2 shows the relationships between them.

Internal Encoder Position

)
TRC_ROTOR_POS_RAW
[increments]

130BF158.10

Encoder offset
(set during callibration)

Physical (Absolute) Position

TRC_ROTOR_POS
[increments]
I
Position offset
(set during homing)

Position Actual Internal
Factor Value

group | (0x6063)
[increments]

Drive Position
(0x2022) -
[user-defined position unit]

TRC_POS_ACT_REAL
[revolutions]

Factor group +
Position range limit
(0x6078)

CAM offsets

Position Actual Value Logical CAM Position
(0x6064) (0x2020)
TRC_POS_ACT_ABS TRC_CAM_POS
[user-defined position unit] [revolutions]

Only up to date if CAM
mode is active;
otherwise, the last value
remains

Illustration 2.2 Servo Drive Logical Positions

The object index is given in round brackets. The positions
without index numbers are not available in the object
dictionary but are used internally in the firmware of the
servo drive. The units are given in square brackets.

The Position offset is the offset that is calculated during a
homing procedure (see chapter 2.4.4 Homing Mode). For
applications where the zero position only needs to be set
once during the lifetime of the servo drive, this offset can
be saved to non-volatile memory (see

chapter 7.7.8 Parameters 51-02, 52-04, and 52-49: Application
Settings (0x2016)).

2.3.4 Position Limits
2.3.4.1 Hardware Limit Switch

One method to limit the positions of the servo drive is to
use limit switches (left/negative or right/positive), which
are also referred to as hardware limit switches. The limit
switches must be configured using object 0x200F (see
chapter 7.21.3 Parameter: Dual Analog User Inputs Configu-
ration (0x200F)). When the servo drive reaches the Left
(Right) Limit switch, it ramps down to standstill using the
value set in object 0x6085 (see chapter 7.5.9 Parameter
50-13: Quick Stop Deceleration (0x6085)). It is possible to
command the servo drive out of the limit switch in the
opposite direction. The states of the limit switches are
indicated in object 0x2006 (see chapter 7.22.12 Parameter
50-08: Motion and Input Status (0x2006)).

The servo drive remains in state Operation enabled. If a
motion command is issued that would direct the servo
drive further in the wrong direction, the command is
rejected by setting the command error bit in the
Statusword. The monitoring of the limit switch is edge-
triggered because the signal does not need to remain high
for the duration of the servo drive ramp-down time.

The hardware limit switch is monitored in all modes of
operation.

130BF159.10

Velocity

Hardware Position
limit switch

Illustration 2.3 Hardware Limit Switch

2.3.4.2 Software Position Limit

The valid positions of the servo drive can also be limited
using software position limits (object 0x607D: Software
position limit). This object indicates the configured
maximum and minimum software position limits and is
used to monitor the position limits in all available modes
of operation.

Supervision of software position limits requires a defined
home position (the Is homed bit in the Statusword must be
set).

The behavior of the servo drive in a position-controlled
mode of operation differs to other modes. In a position-
controlled mode of operation, the drive does not pass over
the software position limit. The target position is limited to

22 Danfoss A/S © 01/2017 All rights reserved.
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the software position limit. In all other modes of operation, e
. . . . . N
the servo drive immediately ramps down using the Quick I ©
. Positioning only to .
stop deceleration value (see chapter 7.5.9 Parameter 50-13: Software position limit S
777777777777 Target @
Quick Stop Deceleration (0x6085)) when the software position
position limit is passed. This means that the servo drive 5 ___ < Software
always stops after the Software position limit. g i position limit
a
o | :
Position Velocity 3 1 1 -
controlled T ) * . | Time
| § Fieldbus Positioning !
| o command |
> } TargetT ! !
N Iy Ay, : reached I I
] N T T =
< | \\ . | |
= Oé’dL AN Command ! | .
%, %\ Error | [ _
IRCY 3 | |
} Positive software } ! .
: > limit active | I
Software Position | |
position limit PLC i i
Illustration 2.4 Software Position Limit I I
Done | |
i i
| |
Hllustration 2.5 to Illustration 2.9 show the behavior of the sl -
. g . . | |
servo drive around the position limits. ! !
Error \ P (L]
o
)
o
§ Illustration 2.6 Position Command: Target Position is Behind
7777777777777777777777777 . Software the Software Position Limit
position limit
-] SE—— e __ < Target
= f position
o ! ! o
a | | -
| m
| | ‘9
| | [T
| Il [aa]
i | R
. Positioning | Time c -
Fieldbus command | Sl N Software
TargetT  — 3 position limit
reached | . ___ < Target
| | o position
Command ! ! I
ErrorT 1 1 Positioninglg : fime
T T |
I I Fieldbus !
Positive software } } comr‘nand‘ ;
limit active | | Target I | |_ LLL
| | o reached —— -
| | | | |
PLC | | CommandT b
| | Error —
Done | l - Lo
" ] Positive software —_— |
| | limit activeT | I | o
Busy l I } } }
— - | | |
1 1 PLC b
Error } } 1 : I
> Done 1 1 ' .
lllustration 2.5 Normal Positioning: Target Position is in the Lo
| | |
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ErrorT

Illustration 2.7 Servo Drive is Outside the Valid Position Limit

and the Target Position is in a Valid Area
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DoneT
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Illustration 2.8 Servo Drive is Outside the Valid Position Limit
and the Target Position is in the Wrong Direction
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Illustration 2.9 Servo Drive is Outside the Valid Position Limit.

The Target Position is Still Not in a Valid Area, but is Nearer to
it than the Previous Position

2.3.5 Brake Handling

When the servo drive enters state Operation enabled, it
automatically lifts the brake. The servo drive reports the
new state after the brake is lifted.

When the servo drive leaves state Operation enabled, it
automatically releases the brake so that the axis cannot
sag down. The servo drive reports the new state after the
brake is unreleased.

The brake state can be overwritten using the digital output
object (see chapter 7.21.4 Parameter 16-66: Digital Outputs
(Ox60FE)). This is only allowed in unpowered state. The
valid commands and the reactions are shown in

Illustration 2.10.

AWARNING

UNINTENDED MOTION

Releasing the brake in an unpowered state may result in
unintended motion leading to death, serious injury,
damage to equipment, or other material damage.

. Do not release the brake in an unpowered state.

o

N User command: N Energize 8

Motor in — Motorin  |—— . —

Close brake motor Motor is i

unpowered unpowered ized =)

state User command: state Unpower energlze ‘91

X [ o brake | : ~ tor | Brakeisopen| —
Brake is open Pen brake Brake is closed motor

\— Energize motor—[

Illustration 2.10 Valid Brake Commands and Reactions

It is not possible to have an energized motor with a closed
brake. For further information about the current state, see
chapter 7.22.8 Parameter 50-09: STO Voltage and Brake Status
(0x2007).

2.3.6 Control Loops

Servo motor control takes place using 3 cascaded control
loops (position controller, speed controller, and current
controller) with trajectory generators for position and
velocity. The control loops run synchronously with the
fieldbus cycles. The cycle times shown in Table 2.3 are
possible with Ethernet POWERLINK® and EtherCAT®:

Fieldbus cycle | Position control | Speed control | Current control
[us] cycle cycle cycle
[s] [ps] [ps]
400 200 200 100
500 250 250 125
800 200 200 100
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Fieldbus cycle [ Position control | Speed control |Current control Linear blending occurs from the parameter of the currently

[Ms] cycle cycle cycle active set to the new one. The blending time is defined in
[us] [us] [us] object 0x201B (see chapter 7.6.2 Parameter 51-01: Control

1000 250 250 125 Parameter Blending Time (0x201B)).

Table 2.3 Ethernet POWERLINK® and EtherCAT® Cycle Times No blending takes place when writing to a value of the

currently active control parameter set. The new value is

The used cycle times can be read using object 0x201D (see used immediately, which could cause a jerk on the shaft.

chapter 7.6.1 Parameter 51-07 to 51-09: Used Task Cycle

Times (0x201D)). The values are given in microseconds. Blending is used when updating a whole set of parameters

at the same time (for example, when activating CAM mode,

There are 2 control parameter sets in the servo drive, which uses its own sets of control parameters)

however only 1 of them can be active at any time. Use bit
15 (cs) in the Controlword to switch from 1 set to the other.

2.3.6.1 Position Controller

The controller uses PD control. The D constant is the derivative time constant. The controller provides 2 sets of control
parameters that can be switched during operation (see chapter 7.7.8 Parameters 51-02, 52-04, and 52-49: Application Settings
(0x2016) and chapter 7.6.4.2 Parameters 51-26 and 51-27: Position Controller Parameters 2 (0x2015)).

Both sets are available as read-write objects in the object dictionary. Use a manufacturer-specific bit in the Controlword to
switch between the 2 sets of parameters.

o
Application torque limit (0x2053) B
Max torque (0x6072) i
vy @
Max motor speed (0x6080) | Limit Limit ™M
function function -
Feed forward torque
Feed forward velocity
+ + Y
Position demand +/j Position| + Velocity | + Torque
Internal value (0x60FC) ~ control ~ control ~ control
M i !
P D PIDZ E ‘
% |
Controlword (0x6040) - Selector
A A
Position controller parameters (0x2013) _
Speed controller parameters (0x2012) ‘(Qi
Position controller parameters 2 (0x2015)
Speed controller parameters 2 (0x2014) =Oi

Illustration 2.11 Position Control Loop
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2.3.6.2 Speed Controller

The controller uses PID control. The D constant is the derivative time constant. The speed controller has a Notch-Filter (IIR)
that can be parameterized (center frequency/bandwidth) to suppress resonance. The controller provides 2 sets of control
parameters (see chapter 7.6.5.1 Parameters 51-10 to 51-15: Speed Controller Parameters (0x2012) and chapter 7.6.5.2 Parameters
51-20 to 51-25: Speed Controller Parameters 2 (0x2014)) that can be switched spontaneously.

Both sets are available as read-write objects in the object dictionary. Use a manufacturer-specific bit in the Controlword to
switch between the 2 sets of parameters.

o
A .- 0
Application torque limit (0x2053) O
Max torque (0x6072) o
1y 2
Max motor speed (0x6080) _ | Limit Limit %)
function function -
Feed forward torque
Y l i Y
Feed forward velocity + Velocity |+ Torque
~ control ~ control
i !
P Dg ’;g
Controlword (0x6040)
> Selector
A A
Position controller parameters (0x2013) _
Speed controller parameters (0x2012) ‘Oi
Position controller parameters 2 (0x2015)

Speed controller parameters 2 (0x2014)

ﬁﬁ

Illustration 2.12 Speed Control Loop

2.3.6.3 Current Controller

The current controller runs synchronous to the fieldbus cycle time. It cannot be parameterized.

2.4 Operating Modes

The servo drive implements several modes of operation. The behavior of the servo drive depends on the activated mode of
operation. It is possible to switch between the modes while the servo drive is enabled. The supported modes of operation
are according to CANopen® CiA DS402 and there are also ISD-specific modes of operation. All supported modes of
operation are available for EtherCAT® and Ethernet POWERLINK®.

2.4.1 Profile Position Mode

In Profile position mode, the servo drive is operated under position control and executes absolute and relative movements.
Parameters such as velocity, acceleration, and deceleration can be parameterized. The servo drive provides a buffer to queue
a following move while another move is already executing.

This functionality can be commanded using the function blocks MC_MoveAbsolute_ISD51x (see chapter 6.5.5.4 MC_MoveAb-
solute_ISD51x) and MC_MoveRelative_ISD51x (see chapter 6.5.5.5 MC_MoveRelative_ISD51x). This functionality can also be
used via the LCP (see section Position mode in chapter 4.3.5.1 Servo Drive).

When switching to Profile position mode from Profile velocity mode, CAM mode, Gear mode, or Profile torque mode, the servo
drive continues rotating with the current velocity. As soon as there is a new setpoint (handed over using the handshaking
between Controlword and Statusword), the new setpoint is processed with the corresponding parameters.
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When switching from a torque or velocity controlled mode to Profile position mode, the last target position is set to the
position actual value. This is relevant when starting a relative movement from the last target position after switching to this
mode, because no last target position from the previous mode is available. If the previous mode ended with a velocity
unequal to 0, the last target position is the position actual value at the time of the mode switch.

If the trajectory is completed (target position is reached) and the end velocity (see chapter 7.10.2 Parameter 52-16: End
Velocity (0x6082)) is unequal to 0, the servo drive continues rotating at the specified end velocity until a further trajectory is
set.

o
3
Target position (0x607A) —
Position range limit (0x607B le}t . o Target position s}
Software position limit (0x6070) | function Multiplier getp Q
Drive mirror mode (0x2016, 02) - —
Drive mirror mode (0x2016, 02) -
Profile velocity (0x6081) My .. |Profile velocity
- > L|m'|t Multiplier or End velocity
End velocity (0x6082) »!| function >
Max profile velocity (0x607F Minimum T Position demand
Max motor speed (0x6080) comparator| Velocity limit internal value,
Tragectory (0x60FC)
Profile acceleration (0x6083) - Profile acceleration or | generator Feed forward
Profile deceleration (0x6084) profile deceleration or -
i 7] Limit ick-stop deceleration velocity
Max acceleration (0x60C5) = function quick-stop deceleration_ |
Quick-stop deceleration (0x6085) _ Feed forward
Max deceleration (0x60C6) | e
torque

Quick-stop option code (0x605A)
Positioning option code (0x60F2)

vy

Max torque (0x6072)
Application torque limit (0x2053)

> Minimum Torque limit
> comparator|

lllustration 2.13 Profile Position Mode Control Function

Target position activation

The activation of a setpoint is controlled by the timing of:
. The new setpoint bit and the change set immediately bit in the Controlword.

. The setpoint acknowledge bit in the Statusword.

If the Change set immediately bit of the Controlword is set to 1, a potentially ongoing motion is interrupted and the new
setpoint is used immediately. If the Change set immediately bit of the Controlword is set to 0, the ongoing positioning
command is finished first and the new setpoint is executed afterwards.

After a setpoint is applied to the servo drive, the control device signals that the setpoint is valid by a rising edge of the new
setpoint bit in the Controlword. The servo drive sets the setpoint acknowledge bit in the Statusword to 1. Afterwards, the
servo drive with the setpoint acknowledge bit set to 0 signals its ability to accept new setpoints. An example is shown in
lllustration 2.14.
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Illustration 2.14 Handshaking Procedure for Setpoint
Activation

The servo drive supports 2 setpoints: a setpoint that is currently being processed, and a buffered setpoint. If a setpoint is
still in progress (has not been reached) and a new setpoint is activated by the new setpoint bit in the Controlword, 2
methods of handling are supported. The new setpoint is activated immediately if the Change set immediately bit of the
Controlword is set to 1. If the Change set immediately bit of Controlword is set to 0, the currently active setpoint is finished
first and the new setpoint is started afterwards.

N
w
N
w

~ 130BF171.10

New 1
setpoint

(bit 4)

immediately

Change setT
(bit 5)

Setpoint ‘ A ‘

B

Buffered U
| 8
A

setpoint

Processed
setpoint ‘ A H

Setpoint
acknowledge

(bit 12)

Target A

reached r
(bit 10) t

lllustration 2.15 Setpoint Handling for 2 Setpoints

New setpoints are buffered as long as a free setpoint buffer is available in the axis. If no setpoint is in progress, the new
setpoint becomes active immediately (case 1 in lllustration 2.15). If a setpoint is in progress, the new setpoint is stored in the
setpoint buffer (cases 2 and 3 in lllustration 2.15).

If all setpoint buffers are busy (Setpoint acknowledge bit is set to 1), the reaction depends on the Change set immediately bit.
If the Change set immediately bit is set to 0, the new setpoint is rejected (case 4 in lllustration 2.15). If the Change set
immediately bit is set to 1, the new setpoint is processed immediately. The currently running setpoint profile is discarded
(case 5 in lllustration 2.15).
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The Target reached bit in the Statusword remains as 0 until all setpoints are processed.

The Buffered setpoint is not available as an object for readout.

When a setpoint is in progress and a new setpoint is set to start afterwards (New setpoint bit is set to 0), the new setpoint is
only processed after the previous setpoint has been reached. The handshaking procedure shown in Illustration 2.16 is used
for this scenario. The additional gray line in the graph Actual speed shows the actual speed if the Change of setpoint bit (bit
9 in the Controlword) is set to 1.

Actual
speed Vg

™ 130BF172.10

New
setpoint
(bit 4) . t

Target
position ‘Ll J I ¢

(setpoint)

Current target
position
processed

Setpoint
acknowledge Jr
(bit 12) t

TargetT

reached
(bit 10)

t

lllustration 2.16 Influence of Change of Setpoint Bit in Profile
Position Mode

Position reached function

The position reached function offers the possibility to define a range around a position demand value to be regarded as
valid. If the position of the servo drive is within this area for a specified time (the position window time), the related control
bit Target reached (bit 10) in the Statusword is set to 1.

Target reached option code (0x2054)

Position window time (0x6068)

130BF173.10

Position window (0x6067)

Drive position (0x2022) =/{

Position range (0x607B »

Software position (0x607D) | Limit Target reached
—_——

. Selector
function
Target position (0x607A)

Window -
comparator] = _Timer [~

Position demand value (0x6062) -
Target position (0x607A) _ Comparator—s

Illustration 2.17 Position Reached - Functional Overview

MG36D102 Danfoss A/S © 01/2017 All rights reserved. 29



Dt

Servo Drive Operation VLT® Integrated Servo Drive ISD® 510 System

Illustration 2.18 shows the definition of the sub-function position reached. A window is defined for the accepted position
range symmetrically around the target position. If a servo drive is situated in the accepted position range over the time
position window time, the bit Target reached (bit 10) in the Statusword is set to 1.

{<«——Accepted position range —=|

130BF174.10

Position

qumon qumon
window window

Position not . iti
— —»«——Position reached———f Position not _
reached reached

Target
position

Illustration 2.18 Position Reached Window

2.4.2 Profile Velocity Mode

In Profile velocity mode, the servo drive is operated under velocity control and executes a movement with a defined velocity
(see chapter 7.11.1 Parameter 52-20: Target Velocity (Ox60FF)). Parameters such as acceleration (see chapter 7.5.7 Parameter
50-11: Profile Acceleration (0x6083)) and deceleration (see chapter 7.5.8 Parameter 50-12: Profile Deceleration (0x6084)) can be
parameterized. Parameters that influence the Profile velocity mode can be found in lllustration 2.19.

This functionality can be commanded using function block MC_MoveVelocity_ISD51X (see chapter 6.5.5.7 MC_MoveVe-
locity_ISD51x). This functionality can also be used via the LCP (see the Velocity mode section in chapter 4.3.5.1 Servo Drive). In
Profile velocity mode, the velocity control loop is used to reach the target velocity (see chapter 7.11.1 Parameter 52-20: Target
Velocity (Ox60FF)).

Drive mirror mode (0x2016,02)

130BE847.10

Target velocity (Ox60FF) Limit Multiplier
function
Max profile velocity (0x607F)
Minimum
Max motor speed (0x6080) comparator Velocity limit

Profile acceleration (0x6083)

Profile accelearation or
rofile deceleration or
Quick-stop deceleration (0x6085) Limit Zuick—smp deceleration Velocity demand
function value (0x6068)

Profile deceleration (0x6084)

Max acceleration (0x60C5)
Max deceleration (0x60C6)

Trajectory
generator

Feed forward

Quick-stop option code (0x605A)
torque

Position actual value (0x6064)

d/dt

Max torque (0x6072)
Application torque limit (0x2053)

Minimum Torque limit
comparator

Illustration 2.19 Profile Velocity Mode Control Function

The usage of acceleration and deceleration for the calculation of the trajectory is shown in /lllustration 2.20.
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Target velocity  Velocity
/ /

130B£848.10

lllustration 2.20 Usage of Acceleration and Deceleration in
Velocity Control

This principle on using the acceleration and deceleration value applies to all velocity controlled modes of operation. The
ramp bends when reversing the velocity. If this behavior is undesired, set the value of the acceleration and deceleration to
the same value.

Velocity reached function

The velocity reached function offers the possibility to define a velocity range around a velocity demand value to be
regarded as valid. If the velocity of the servo drive is within this area for a specified time (see chapter 7.11.4 Parameter:
Velocity Window (0x606D)), the velocity window time (see chapter 7.11.5 Parameter: Velocity Window Time (0x606E)), the
related control bit Target reached (bit 10) in the Statusword is set to 1.

Target reached option code (0x2054)

130BE849.10

Velocity window time (0x606E)

Velocity window (0x606D)

Window .
comparator Timer

Velocity actual value (0x606C)

Target reached

Target velocity (Ox60FF) Limit Selector | ——  »

function

Velocity demand value (0x606B)

. Comparator
Target velocity (0x60FF)

lllustration 2.21 Velocity Reached - Functional Overview

lllustration 2.22 shows the definitions of the sub-function Velocity reached. A window is defined for the accepted velocity
range symmetrically around the velocity. If a servo drive is running within the accepted velocity range over the time velocity
window time, the bit Target reached (bit 10) in the Statusword is set to 1.
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Illustration 2.22 Velocity Reached Window

2.4.3 Profile Torque Mode

In Profile torque mode, the servo drive is operated under torque control and executes a movement with constant torque.
Linear ramps are used. Additional parameters, such as the torque ramp and maximum velocity can be parameterized. This
functionality can be commanded using function block MC_TorqueControl_ISD51X (see chapter 6.5.5.8 MC_Torque-
Control_ISD51x).

The Profile torque mode allows transmitting the target torque value (see chapter 7.12.1 Parameter 52-30: Target Torque
(0x6071)), which is processed via the trajectory generator. The torque slope (see chapter 7.12.7 Parameter 52-32: Torque Slope
(0x6087)) is required. The servo drive supports linear ramps for calculation of the trajectory generation. If the Controlword bit
8 (Halt) is switched from 0 to 1, or from 1 to 0, then the trajectory generator ramps its control effort output down to 0, or
up to the target torque. In both cases, the trajectory generator uses the torque slope for the ramp calculation.

o
A
~
i
s}

Target torque (0x6071) > 3

Target slope (0x6087) _ | Trajectory| Torque demand (0x6074) -

*| generator o
Max torque (0x6072) >
Profile velocity (0x6081) o Limit Torque
function control
Max profile velocity (0x607F) — and
» Minimum ower
Max motor speed (0x6080) ,_| - mparator| Velocity limit pstage

Motor rated torque (0x6076)
Motor rated current (0x6075)

Yy

< Jorque actual value (0x6077)
< Current actual value (0x6078)

lllustration 2.23 Profile Torque Mode Control Function

Torque reached function

The Torque reached function offers the possibility to define a torque range around a torque demand value to be regarded as
valid. If the torque of the servo drive is within this area (see chapter 7.12.8 Parameter: Torque Window (0x2050)) for a specified
time, the torque window time (see chapter 7.12.9 Parameter: Torque Window Time (0x2051)) and the related control bit 10
Target reached, in the Statusword is set to 1.
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Target reached option code (0x2054)

Torque window time (0x2051)

Torque window (0x2050) >

Window
Torque actual value _ comparator
(0x6077) o

Target torque (0x6071)

Target demand (0x6074)

130BF176.10

Selector———»
Target reached

Target torque (0x6071)

>
Comparator —»-|
.

Illustration 2.24 Torque Reached - Functional Overview

lllustration 2.25 shows the definitions of the sub-function Torque reached. A window is defined for the accepted torque range
symmetrically around the velocity. If a servo drive is running within the accepted torque range over the time torque window
time, the bit target reached (bit 10) in the Statusword is set to 1.

l——— Accepted torque range —»|

130BF177.10

Tgrq ue TFarque
window window

_ Torque not
reached

Target
torque

Illustration 2.25 Torque Reached Window

2.4.4 Homing Mode

~«——— Torque reached ——»e——

Torque not
reached

In Homing mode, the application reference position of the servo drive can be set. Several homing methods, described in this

chapter, are available.

This functionality can be commanded using MC_Home_ISD51x (see chapter 6.5.5.1 MC_Home_ISD51x).

The home position is the position where an event was triggered. The type of event depends on the homing method (for
example, detection of an edge of a switch). Based on this home position and the home offset (see chapter 7.13.1 Parameter
52-40: Home Offset (0x607C)), the new zero position is calculated (see lllustration 2.26).

Zero
position

‘ Home offset

Home

position

130BF569.10

Illustration 2.26 Home Offset Definition
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130BF570.10

Physical (Absolut) Position
)
TRC_ROTOR_POS
[increments]

Position offset =
permanent position offset + temporary position offset
(temporary position offset is set during homing)

|

Position Actual Internal
Value
(0x6063)
[increments]

Illustration 2.27 Position Offset Definition

o
o0
~
Home offset 420° o
=>420°-360°=60° 1 1 1 g
== 60— ———— S e e ——————— L] A
‘ | 360° 7200 T
—— == ——-180° - — - — — |—— === -
‘ Home offset 180° 6° ‘ 4I0° 3é0° ‘ 720"
| I I |
0° 360° 720°
Current position
Range limit: 0-360° =home position (method 37)

lllustration 2.28 Behavior of Homing with Software Range
Limit Applied

In lllustration 2.28, the lowermost solid line shows the current physical position of the servo drive. The software range limit is
applied so that the servo drive shows position actual values between 0° and 360°. The bold vertical line shows the current/
reference position, where the servo drive shows 40°. The fine dashed line in the middle shows the situation when activating
homing method 37 (Homing on current position) with a value for the home offset (0x607C) of 180°. The position actual value
(0x6064) shows 180°. The multi-turn revolutions are discarded. The bold dashed line at the top shows the situation when
activating homing method 37 (Homing on current position) with a value for the home offset (0x607C) of 420°. The position
actual value (0x6064) shows 60°. The multiples of the software range limit from the home offset are discarded.

The reference position found during homing is lost after a reset. However, it is possible to save this reference position
permanently (see sub-index 3 in chapter 7.7.8 Parameters 51-02, 52-04, and 52-49: Application Settings (0x2016) for details). The
homing bit is not set after a power-cycle, however the position is preserved.
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Y
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Y

Illustration 2.29 Homing Mode Function

The homing methods that require a physical input (home switch or limit switches) are available depending on the configu-
ration of the analog inputs (see chapter 7.21.3 Parameter: Dual Analog User Inputs Configuration (0x200F)).

The methods are described in detail in the corresponding sub-chapters.

Value Definition

-3 Homing on actual position.

-2 Homing on positive block.

-1 Homing on negative block.

+17 Homing on negative limit switch.
+18 Homing on positive limit switch.
+19 Homing on positive home switch.
+21 Homing on negative home switch.
+37 Homing on current position.

Table 2.4 Supported Homing Methods

The successful completion of a homing procedure is indicated by bit 8 of the Statusword (home bit). This bit remains set

until the servo drive

is power-cycled (Uaux), reset, or a new homing procedure is started.

Switching to Homing mode while the servo drive is in state Operation enabled is only allowed in standstill. In all other states,
the mode of operation can always be changed.

Exiting Homing mode (and switching to any other mode of operation) is allowed without restrictions. If homing procedure is
being carried out at that time, it is automatically aborted. In this case, the home bit in the Statusword is not set.

2.4.4.1 Homing

on Actual Position

In method -3 Homing on actual position, the temporary part of the position offset is set to 0 (see lllustration 2.26). This
method does not require the servo drive to be in state Operation enabled, as there is no movement. If the servo drive is in
state Operation enabled during activation, it must be in standstill.
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2.4.4.2 Homing on Positive/Negative Block

130BF571.10

E MOVING
PART _F

lllustration 2.30 Example of Homing Method on Block

Method -1 Homing on negative block and method -2 Homing on positive block perform a homing against a physical object
that mechanically blocks the movement. A limit switch or home switch is not required.

NOTIC

An inadequate torque limit during the homing process
may result in damage to mechanics.

The servo drive is considered as blocked if the actual speed falls below the Homing blocking window velocity for the
specified Homing blocking window time (see chapter 7.13.6 Parameter 52-45 to 52-48: Additional Homing objects (0x2040)) and
the torque limit is reached (see chapter 7.5.12 Parameter: Maximum Torque (0x6072) and chapter 7.5.13 Parameters 52-15,
52-23, and 52-36: Application Torque Limit (0x2053)).

When the motor is blocked, the actual position is the home position. The motor then ramps down to 0 velocity using the
homing deceleration value and the successful homing procedure is reported.

The differences between the 2 methods are:
. Homing on negative block (-1): Motor moves with negative speed.

. Homing on positive block (-2): Motor moves with positive speed.

2.4.4.3 Homing on Positive/Negative Limit Switch

[ ]
L
130BF180.10

[ ]

L]

130BF186.10

| .\
Positive Limit Switch

lllustration 2.31 Homing Method 17: Homing on Negative Illustration 2.32 Homing Method 18: Homing on Positive Limit
Limit Switch Switch

—| Negative Limit Switch

Homing methods 17: Homing on negative limit switch or 18: Homing on positive limit switch can be used if a limit switch is
available (and configured using object 0x200F, see chapter 7.21.3 Parameter: Dual Analog User Inputs Configuration (0x200F)),
so that the limit switch signals the home reference point.

The differences between the 2 methods are:
. 17: Homing on negative limit switch: Motor moves with negative speed to reach the negative limit switch.

. 18: Homing on positive limit switch: Motor moves with positive speed to reach the positive limit switch.

When starting the homing procedure, the servo drive starts moving with the defined velocity value set in object 0x6099
sub-index 01: Speed during search for switch (see chapter 7.13.3 Parameters 52-42 and 52-43: Homing Speeds (0x6099)). The
direction depends on the selected method (positive or negative). As soon as a rising edge is detected on the limit switch,
the motor reverses direction and ramps to the velocity set in object 0x6099 sub-index 2: Speed during search for zero (see
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chapter 7.13.3 Parameters 52-42 and 52-43: Homing Speeds (0x6099)) until the switch is no longer active (falling edge). The
home position of the servo drive is at this edge. The motor ramps down to 0 velocity and the successful homing procedure
is reported. If the homing procedure is started and the limit switch is already set, the servo drive immediately signals a
homing error.

2.4.4.4 Homing on Positive/Negative Home Switch

[ 1]
| E—
130BF181.10
]
|
130BF182.10

[
| |—@>_>
| <—0>
9
(9 Home Switch
Home Switch
Illustration 2.34 Homing Method 21: Homing on Negative
lllustration 2.33 Homing Method 19: Homing on Positive Home Switch

Home Switch

Homing method 19 (positive) or 21 (negative) can be used if a home switch is available and can be configured using object
0x200F (see chapter 7.21.3 Parameter: Dual Analog User Inputs Configuration (0x200F)) so that the home switch signals the
home reference point.

The initial movement depends on the logical state of the home switch at activation. In all cases, the servo drive turns with
the velocity set in object 0x6099, sub-index 01: Speed during search for switch (see chapter 7.13.3 Parameters 52-42 and
52-43: Homing Speeds (0x6099)) until it encounters a signal change of the home switch. The servo drive reverses direction
and ramps to the velocity set in object 0x6099, sub-index 02: Speed during search for zero until the home switch changes
states again. The home position of the servo drive is at this edge. The motor ramps down to 0 velocity and the successful
homing procedure is reported.

The differences between the 2 methods are:
. Positive home switch (19): During activation of the homing procedure, a low state of the home switch leads to the
servo drive moving in a positive direction. A high state of the home switch leads to the servo drive moving in a
negative direction.

. Negative home switch (21): During activation of the homing procedure, a low state of the home switch leads to
the servo drive moving in a negative direction. A high state of the home switch leads to the servo drive moving in
a positive direction.

2.4.4.5 Homing on Current Position

In this method (37), the current position of the servo drive is used as the home position. This method does not require the
servo drive to be in state Operation enabled because no movement occurs. If the servo drive is in state Operation enabled
during activation, it must be in standstill.

At the home position, the Position offset is calculated so that the value of the Position actual value (see
chapter 7.7.5 Parameter 50-03: Position Actual Value (0x6064)) equals the Home offset (see chapter 7.13.1 Parameter 52-40: Home
Offset (0x607C)):

Position actual value (0x6064) = Home offset (0x607C)

If the value of the Home offset is higher than the Position range limit, only the modulo part is used.
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2.4.4.6 Error Behavior in Homing Mode

For the methods where Homing limit distance (see sub-index 03: in chapter 7.13.6 Parameter 52-45 to 52-48: Additional
Homing objects (0x2040)) is used for supervising, the following error behavior applies:

If the limit is exceeded, the homing procedure is aborted. The servo drive signals a Homing error. If the servo drive is in
motion at this point of time, it ramps down with the quick stop deceleration (see chapter 7.5.9 Parameter 50-13: Quick Stop
Deceleration (0x6085)) to standstill but stays in state Operation enabled. Additionally, a warning is issued (Warning bit in
Statusword and setting of warning code).

The following situations can also lead to a warning:
. Entering Homing mode when not in standstill.

. Starting a homing procedure while not in standstill. A warning and a homing error are reported. If the axis reaches
standstill, the homing method is started.

. If the homing procedure reaches the homing distance, the homing is aborted and a warning is reported.
24.5 CAM Mode

In CAM mode, the servo drive executes a synchronized movement based on a master axis (guide value). The synchronization
takes place by means of a CAM profile that contains slave positions corresponding to master positions. CAMs are designed
with either the CAM Editor of the ISD Toolbox chapter 5.7.7 CAM Editor (Servo Drive only) or by using special structures in the
PLC library chapter 6.5.7 Drive - CAM Creation. The guide value can be provided by an external encoder, virtual axis, or the
position of another axis.

Drive Position (0x2022) Logical CAM

+ Position (0x2020)

CAM slave scaling (0x3809)
CAM slave offset (0x3807)
CAM profile selector (0x3804)

130BF183.10

CAM profile 1-8 (0x3810 - 0x3817) Position demand

internal value

CAM data 1-8 (0x3820 - 0x3827) ; Selector = Trajectory| ™5 goFc)
generator
> CAM profile status
Minimum blending distance (0x380A) - (0x3805)
Position guide value (0x2060) | Multiplier

Guide value scaling factor (0x3808) A
Guide value offset (0x3806)

Velocity guide value (0x2064) Multiplier
Guide value scaling factor (0x3808) %

lllustration 2.35 Inputs for CAM Mode

When switching to CAM mode when the servo drive is not in standstill, it continues rotating with its current velocity. As
soon as a new CAM profile is activated, the new CAM profile is processed with the corresponding behavior. The servo drive
can hold a maximum of 8 CAM profiles (see chapter 7.14.4 Parameters: CAM Profile 1-8 (0x3810-0x3817)). A CAM profile
consists of the CAM itself and its CAM configuration. CAM profiles are automatically stored inside the servo drive.

There are 2 types of CAMs: - Slave velocity

. Basic CAM - Slave acceleration
A basic CAM is a list of data points that describe . Advanced CAM

the relationship between the slave position and

the master position. Each data point consists of: An advanced CAM is represented by nodes,
. Master position segments, actions, and exit conditions. There are

different segment types that each have a special
functionality to provide intelligent application
functionality within the servo drive.

- Slave position
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The CAM is represented in an XML file, which contains the
following information:
. Master scaling (optional)

. Slave scaling (optional)

. Control loop parameter (optional; both sets)
. Following error settings (optional)

. Basic cam or advanced cam definition

The CAM configuration consists of the following
information:
. Cyclic/non-cyclic

. Master absolute/relative

. Slave absolute/ relative (only applicable for basic
CAM)

For general information about the format of an XML file,
see chapter 10.2 General XML Conventions.

When parsing a CAM profile, the servo drive checks the
format and the plausibility. The result is available in the
sub-indexes 3 and 4 of the same objects (see

chapter 7.14.4 Parameters: CAM Profile 1-8 (0x3810-0x3817)).

These sub-indexes contain detailed information about the
parsing state, error result, and more detailed information
for debugging.

The factor group (see chapter 2.3.2 Factor Group) is not
used in CAM mode. The velocity must be given as a
unitless factor between rotor angle and angle of guide
value. The acceleration must be given as velocity per
degree of guide value. A CAM profile is running based on
the guide value. This value always runs from 0 to 1. To
adjust this to the real application environment, it is
possible to specify a factor (master scaling) to reduce or
increase the value that is considered as a full cycle.

There are 2 possible CAM buffer layouts available:
. 8 CAM profiles

. 2 CAM profiles with more data

The CAM buffer layout can be selected in object 0x380F
(see chapter 7.14.1 Parameter: CAM Profile Memory Layout

(0x380F)). Carry out a power-cycle to activate the selection.

All nodes are non-signaling nodes. The axis does not
automatically signal if it passes a node. However, for
example for debugging purpose, it is possible to enable
this signaling for selected nodes.

NOTIC

The factor group (feed constant, gear ratio, and so on)
has no effect in CAM mode.

Terminology

Name Description

CAM profile Consists of 1 CAM and 1 CAM
configuration. A valid CAM profile is
automatically stored in the servo
drive (maximum 8 CAM profiles).

CAM XML file (basic CAM or advanced

CAM) containing the data points or
the nodes and segments.

CAM configuration

Contains the following information:
- Cyclic/non-cyclic

- Master absolute/relative

- Slave absolute/relative

Basic CAM

List of data points that describe the
relationship between the slave
position and the master position.

Advanced CAM

Describes the relationship between
the slave and the master based on
nodes, segments, actions, and exit
conditions.

CAM profile activation
request (Handshaking)

Handshaking procedure with
Controlword and Statusword to
activate a valid CAM profile. This
does not necessarily mean that the
profile starts immediately. This
depends on the CAM configuration,
time of CAM activation request, and
so on.

Change CAM immediate/
delayed

In the Controlword there are 2

options for changing the CAM:

- Immediate: Abort the currently
running CAM and immediately
change to the new CAM.

- Delayed: The currently running
CAM profile finishes first before
the CAM is activated (see
lllustration 2.37).

CAM profile activation

All setpoints of the CAM profile are
calculated and the servo drive is
able to run the CAM profile. This
mainly contains the calculations for
blending.

Full CAM

A basic CAM that is defined with
the 15t data point at guide value 0
and last data point at guide value
1. The CAM is defined over the
whole guide value cycle. Not
applicable for advanced CAM.
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Name Description

Partial CAM A CAM that is defined with the 15t
data point not at guide value 0 or
last data point not at guide value 7
(or both). The CAM is only defined
on part of the guide value cycle.
Parts of the guide value are
“undefined”. Not applicable for
advanced CAM.

P5 Polynomial of 5™ degree.

End of profile Output signaling the end of the
CAM profile. For cyclic processing of
the CAM, it is displayed every time
the end of the CAM profile is
reached. This signal is only high for
1 fieldbus cycle. For basic CAMs, the
end of profile is signaled at the last
data point. For advanced CAMs, the
end of profile is signaled at each
end node.

InSync Output InSync is high as long as the
slave follows the commanded CAM
profile.

Blending Blending occurs whenever the servo
drive automatically calculates a P5
when switching between CAMs, or
it is used to fill up the undefined

parts in cyclic processing of CAMs.

Table 2.5 Terminology
2.4.5.1 Activating a CAM profile

Perform the following steps to activate a CAM profile:
1. Write the CAM data to 1 of the objects 0x3820-
0x3827: CAM data 1-8 (see
chapter 7.14.5 Parameters: CAM Data 1-8 (0x3820-
3827)).

2. Write the CAM configuration and activate the
CAM parsing to the corresponding object
0x3810-0x3817: CAM profile, sub-index 01 (see
chapter 7.14.4 Parameters: CAM Profile 1-8
(0x3810-0x3817)).

3. Check the CAM parsing state in objects 0x3810-
0x3817: CAM profile, sub-index 02 and 03 (see
chapter 7.14.4 Parameters: CAM Profile 1-8
(0x3810-0x3817)).

4. Write the number of the CAM and the delay code
that should be used into object 0x3804: CAM
profile selector (see chapter 7.14.7 Parameter: CAM
Profile Selector (0x3804).

5. Switch to CAM mode (this can also be done
earlier).

6. Perform handshaking to send the CAM activation
request.

To transfer a CAM profile, use function block MC_CamTable-
Select_ISD51x (see
chapter 6.5.6.1 MC_CamTableSelect_ISD51x).

CAM profile activation request (Handshaking)

The activation of a CAM profile is controlled by the timing
of the New CAM bit in the Controlword, and the CAM ack
bit in the Statusword. After a CAM profile is transferred and
successfully parsed, the control device signals that the
CAM profile will be activated (CAM profile activation
request) by a rising edge of the New CAM bit in the
Controlword. The axis internally calculates all necessary
parameters and afterwards sets the CAM ack bit in the
Statusword to 1. With the CAM ack bit set to 0, the axis
signals its ability to accept new CAM profiles. An example
is shown in lllustration 2.36. After activation of the CAM
profile, the CAM is not necessarily executed immediately.
This depends on the CAM configuration and the change
immediate bit in the Controlword.

=
I 3
New CAM ‘ I o
(Bit4) | | | | S
T =T L ol
I [ -
camh A
profile _<_H_ﬂ_>_
selector - o -
[ [
[ [
[ [
CAM ack } ‘
(Bit 12) I ! -

lllustration 2.36 Handshaking Procedure for CAM Profile
Activation

The CAM profile can also be activated using function block
MC_Camin_ISD51x (see chapter 6.5.6.2 MC_Camin_ISD51x).

The axis supports a set of 2 CAM profiles numbers: a CAM
profile that is currently being processed, and a buffered
profile.

If a CAM profile is still in progress and a new CAM profile
is validated by the new CAM (bit 4) in the Controlword, 2
methods of handling are supported:

. The new CAM profile is activated immediately
(Change CAM immediately bit of the Controlword
is set to 7).

. The currently active CAM profile is finished first
and afterwards the new CAM profile is started
(Change CAM immediately bit of the Controlword
is set to 0).

When a new CAM profile is activated, all specific
parameters are activated at the start of the new profile
(this is the beginning of the blending). This can lead to
jumps in position and velocity, for example when using
different master scaling values.
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New CAM 1 2 3 4 5
(Bit 4)

130BF185.10

immediately
(Bit 5)

Change CAM T

CAM profile A
selector

Buffered CAM
profile selector

CAM profile
status

CAM ack
(Bit 12)

Illustration 2.37 CAM Profile Handling for 2 CAM Profiles

New CAM profile numbers are buffered in the buffered
CAM profile selector as long as there is a free CAM profile
selector buffer available in the axis. If no CAM is in
progress, the new CAM profile becomes active immediately
(case 1 in llustration 2.37).

If a CAM profile is in progress, the new CAM profile
number is stored in the CAM profile buffer (cases 2 and 3
in lllustration 2.37). If all profile number buffers are busy
(CAM ack bit is 1), the reaction depends on the Change
CAM immediately bit. If the Change CAM immediately bit is
set to 0, the new CAM profile is rejected (case 4) with a
command error indication (Statusword). If the Change CAM
immediately bit is set to 1, the new CAM profile number is
processed immediately. The currently running CAM profile
is discarded (case 5 in lllustration 2.37).

The Buffered CAM profile selector is not available as an
object for readout. There are cases where it is necessary to
do a compensation movement when switching between
CAMs. This movement is called blending and it is
calculated automatically by the servo drive. The blending
takes place using a polynomial of 5t degree.

2.4.5.2 CAM Configuration: Master
Absolute/Relative

If the master and slave positions are configured to be
absolute positions, it is necessary to have a synchroni-
zation movement that aligns the position at the point of
activation with the set-position of the profile. This is called
blending. For blending, a polynomial of 5% degree is used.
It is automatically calculated by the servo drive.

The blending can be influenced using bit Use blend
distance. When set to 0, the blending is done to the 1%
data point of a basic CAM, or the start node of an
advanced CAM. This distance can be very short, which
leads to high velocity or acceleration.

When a concrete blend distance is used, set the Use blend
distance bit. Then, the value given in the minimum
blending object 0x380A (see chapter 7.14.11 Parameter:
Minimum Blending Distance (0x380A)) is used to calculate a

synchronization movement within the axis. This distance
should be regarded as a minimum value, as there are
situations where the servo drive automatically enlarges this
distance (for example, if the end of the distance does not
lead to a point of a defined CAM, see lllustration 2.50).
When using non-cyclic CAM profiles, the influence of
Master relative versus Master absolute is only an offset in
guide value direction. This is dependent on the point of
activation of the CAM profile.

2.4.5.3 CAM Header Information

All parameters defined in this header information have
corresponding parameters in the object dictionary. These
objects are updated at the point of activation of the CAM.
If an element is not included in the header (which is
allowed for optional elements), the parameter in the object
dictionary remains unchanged. When leaving a CAM, the
values in the object dictionary persist; so they are not
switched back to their old values before the CAM
activation. The header information is the same for both
CAM types.
<?xml version="1.0"2>
<CamProfile wversion="0.0.0.1">
<masterScaling numeratecr="1" dencminatcr="2" />
<slaveScaling numerator="1" dencminator="2z" />
<controlParaml speedP="0.1" speedI="0.1" speedD="0.0"
inerti .0004" positionP="&" positicnD="0" />
<controlParamZ speedP="0.2" speedI="0.05" speedD="0.0"

inertia="0.0008" positionP="12" positicnD="0"
<followingError windowRev="0.01" time="5" />

/>

</CamProfile>

Illustration 2.38 CAM Header Information

Each file can only contain 1 CamProfile element.

Mandatory/ Value
Attri |optional range/ e
Description
bute |(+default allowed
value) values
Versi [O XXXX Gives the version of the
on CAM profile definition.

Table 2.6 Attribute for Element CamProfile

The CamProfile element contains an optional element
masterScaling which defines the length of a guide value
cycle. This parameter is used as scaling factor. If this
element is missing, the values from the object dictionary
are used (see chapter 7.8.4 Parameter: Guide Value Scaling
Factor (0x3808)).
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Mandatory/ Mandatory/
i optional Value range/ L. i optional Value range/ L.
Attribute Description Attribute Description
(+default allowed values (+default allowed values
value) value)
numerator |M Same as for object [ See object speedP, (M Float, same as for | See object
0x3808, sub-index |0x3808, sub- speed|, object 0x2012. 0x2012.
1. index 1. speedD,
denominat | M Same as for object | See object inertia
or 0x3808, sub-index |0x3808, sub- positionP, | M Float, same as for See object
2. index 2. positionD object 0x2013. 0x2013.

Table 2.7 Attributes for Element masterScaling

The CamProfile element contains an optional element
slaveScaling which defines the scaling factor for the axis.
this element is missing, the values from the object
dictionary are used (see chapter 7.14.10 Parameter: CAM
Slave Scaling (0x3809)). The same value range applies as
described for the objects in the object dictionary.

f

Mandatory/
X K Value range/ e
Attribute |optional Description
allowed values
(+default value)
numerator |M Same as for See object
object 0x3809, |0x3809, sub-
sub-index 1. index 1.
denominat |M Same as for See object
or object 0x3809, 0x3809, sub-
sub-index 2. index 2.

Table 2.8 Attributes for Element slaveScaling

Another optional element is the controlParam1, and/or
controlParam2 element, where the control loop parameters
are defined. Those 2 elements allow the automatic
overwriting of the 2 sets of control parameters (in the
object dictionary) on activation of the CAM. Both objects
are optional and can be present independently of each
other.

controlParam1 refers to the 1%t set of control parameters
(see chapter 7.6.5.1 Parameters 51-10 to 51-15: Speed
Controller Parameters (0x2012) and

chapter 7.6.4.1 Parameters 51-16 and 51-17: Position
Controller Parameters (0x2013)), whereas controlParam2
refers to the 2" set of control parameters (see

chapter 7.6.5.2 Parameters 51-20 to 51-25: Speed Controller
Parameters 2 (0x2014) and chapter 7.6.4.2 Parameters 51-26
and 51-27: Position Controller Parameters 2 (0x2015)).

Table 2.9 Attributes for Element controlParam1

Mandatory/
X optional Value range/ L.
Attribute Description
(+default allowed values
value)
speedP, M Float, same as for See object
speed|, object 0x2014. 0x2014.
speedD,
inertia
positionP, | M Float, same as for See object
positionD object 0x2015. 0x2015.

Table 2.10 Attributes for Element controlParam2

The optional element followingError defines the following
error settings for the CAM. The mandatory attribute
windowRev refers to object 0x6065 (see

chapter 7.22.1.1 Parameter: Following Error Window (0x6065)),
but the value must be given in revolutions. The mandatory
attribute time gives the time in milliseconds (see

chapter 7.22.1.2 Parameter: Following Error Time Out
(0x6066)). The following error behavior applies here.

Mandatory/ |Value
Attribute optional range/ Description
(+default allowed
value) values
windowR (M Float See object 0x6065 for
ev description, however this
value must be given in
revolutions. The servo
drive automatically
recalculates the value to
the value required for
object 0x6065.
time M Same as See object 0x6066.
for object
0x6066.

Table 2.11 Attributes for Element followingError

The rest of the CamProfile element depends on the profile
type (basic or advanced) and is described in the following
chapters.
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2.4.5.4 Basic CAM

Data points

The basic CAM consists of data points, which all have the same structure. There can be a maximum of 256 or 1024 data
points inside 1 basic CAM (see chapter 7.14.1 Parameter: CAM Profile Memory Layout (0x380F)).

<basicCam>
<dataPcint masterPeos="0.0278" slavePos="0.08333" vel="0" acc="0" />
<dataPcint masterPes="0.0833" slavePos="0.25" vel="1" acc="0" />
<dataPoint masterPes="0.1111" slavePos="0.1667" vel="0.5" acc="0" />
<dataPoint masterPos="0.1667" slavePos="0.0417" vel="0" ace="0" />
</basicCam>

lllustration 2.39 Basic CAM Data Points

X Mandatory/optional (+default |Value range/allowed .
Attribute Description
value) values
masterPos M Float: [0;1] Master position for this data point. Given in revolutions of
guide value. The masterPos inside a CAM profile is always
defined from 0 to 1.
slavePos M Float Axis position for this data point. Given in revolutions of rotor
position. SlavePos describes the position on the motor side.
vel o; Float Velocity of the axis in this data point. The velocity must be
default = 0 given as a factor between the velocity of the axis in relation to
the velocity of the guide value (1 revolution of the axis per 1
round of guide value). Jumps in velocity are not possible.
acc 0O; Float Acceleration of the axis in this data point. The acceleration
default = 0 must be given as a factor between the acceleration of the axis
in relation to the velocity of the guide value (1 revolution of
axis per square of round of guide value). Jumps in acceleration
are not possible.

Table 2.12 Attributes for a Data Point

All data points are non-signaling data points. The axis does In the following chapters, several situations are defined.
not automatically signal if it passes a data point. However, The mentioned CAMs are used throughout the description
it is possible to enable this signaling for selected data of the basic CAM to cover all situations.
points, for example for debugging purposes. o
~
CAM configuration: Slave absolute/relative 2
o
When using the slave absolute option for a basic CAM, the % T © @
values of the slavePos attribute in the data point are used. H P
When using the slave relative option, the start of the CAM g _./"/
is transferred to the current position of the slave. g
o
. . . |
CAM configuration: cyclic/non-cyclic 0 1 Guide value

The different configurations are explained using
illustrations. There are 3 basic CAMs defined to show all

. ) Illustration 2.40 CAM 1 - Full CAM with Velocity of Last Node/
situations:

point = 0
o Illustration 2.40 shows a full CAM (1 data point
at masterPos 0, last data point at masterPos 1),
which has a velocity unequal to 0 in the 15 data
point.

. Hllustration 2.41 and lllustration 2.42 show partial

CAMs (15t data point not at masterPos 0, last data
point not at masterPos 1).
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of non-cyclic configuration), the axis keeps on turning at

the velocity of this last data point (see /llustration 2.44).
lllustration 2.42 CAM 3 - Partial CAM However, the velocity is still related to the guide value. The

acceleration of this last data point is automatically set to 0.

Cyclic CAM execution
Non-cyclic CAM execution
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Illustration 2.46 CAM 2: Partial CAM - Cyclic, Slave relative:
Blending Segment is an Automatically Calculated P5.

The CAM is adjusted in a way that the 15 rotor angle value
matches the rotor angle of the last node.

A special case in lllustration 2.46 is when the velocity of the
last point and the velocity of the 15t point are both 0. Then
the P5 is actually a PO.

For smooth movements with cyclic use of fully defined
CAM profiles, the 1%t and the last data point of the profiles
must match each other. “Matching” means having the
same velocity value and, depending on the configuration,
also the slave position value (see lllustration 2.47 and
llustration 2.48).

o
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I~ Slave relative o7 S
ol Cydic ... {’ Jump in velocity! i
=) - o T
c R v > ./
© 7 > 5 e
517 2m| 7
5 =
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0 1 2 Guide value
cycle
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End ofT
profile -

Illustration 2.47 Cyclic, Full CAM Profile Defined Over the
Whole Guide Value Cycle.

The velocity of the 1% and the last node are not equal. During
execution, a jump may occur.

o
A 8
2 e
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o Y e e o
g _~~Jump in position, ’,'-"'
54 and velocity!y’
] i
& \ .
0 1‘ 2 Guide value
! cycle
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i
End ofT !
profile I

Illustration 2.48 Cyclic, Full CAM Profile.
The velocity and the position of 1% and last nodes do not
match.

Switching between CAM profiles

Depending on the CAM configuration options Master
absolute/relative and Slave absolute/relative, there are
several methods to transition from 1 running CAM profile
to the next. All the possibilities are described in the
illustrations in this section. The examples all show the
starting point based on the time of the CAM activation
request, or when CAM ack (bit 12) is set by the axis (see
chapter 2.4.5.1 Activating a CAM profile).

All illustrations in the following sub-chapters show the
transition from currently running CAM 2 (see

Illustration 2.41) to a newly activated CAM 1 (see
Illustration 2.40) or CAM 3 (see lllustration 2.42). The CAM
itself is always the same, but the illustrations show the
behavior with different configurations and settings.

The following conventions are used for transitions between
profiles:
. The blending distance has no influence on the
position of the CAM (for example, regarding the
automatically calculated relative offset).

. If a CAM profile is aborted (Change CAM
imm = 1), the current slave position is considered
as end slave position.

. When activating a non-cyclic CAM profile with
Use blend distance = 0, the processing takes place
in the same master cycle (as the CAM activation
request) or in the next one (depending on the
end point of the currently running CAM profile
and the start point of the new CAM profile). In
both cases, the profile is processed as 1 complete
cycle (starting with the next upcoming start
node).

. When activating a non-cyclic CAM profile with
Use blend distance = 1, the processing of it (at
least the start point) takes place in the same
master cycle (as the CAM activation request),
otherwise a CAM error is issued.
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Absolute master position, absolute slave position

2 Guide value
cycle

2 Blendin
% s
B -~
<] \
< \
=) \ o
< N ot
g /\/( “~Master absolute
B8 Slave absolute
o«
0 Change CA‘A imm=0 1
Use blend dist=0
Active T
CAM CAM 2 CAM 3
InSync T
End of
profile

lllustration 2.49 Change CAM immediately = 0.
Do not use blending distance

Master absolute
Slave absolute

2 Guide value
cycle

- Blending
N -~
] \
< blenq\
o /\/4 dist | M e o
H <
s
L | ‘Cyclic
0 1
Change CAM imm=0
Use blend dist=1
Active
CAM CAM 2 CAM 3
InSync ?
End of
profile

lllustration 2.50 Change CAM immediately = 0.
Use blending distance; Blending distance is not long enough
to reach the next CAM.

In lllustration 2.50, the blending distance is not long

enough to reach the 1%t data point of the next CAM. The
axis therefore automatically increases the blending up to
the 1%t point of the next CAM.

130BF196.10

130BF197.10

o
2 Blending Master absolute g
= - Slave absolute o
g \\\ Cyclic §
g AT —
5 blend
g dist
= \ [
0 1 2 Guide value
Change CAM imm=0 cycle
Use blend dist=1
Active ¢
CAM CAM 2 CAM 3
InSync ? e |
End of ?
profile -
lllustration 2.51 Change CAM immediately = 0.
Use blending distance; Blending distance is long enough to
cover the gap to the next CAM.
o
Master absolut )
2 Slave sbsolute Q
3 Non-Cycli L
b , NonCycic &
2 ! )
z ounpe blend -
3 | ist
3 : i
| L -
o t 11 Guide value
Change CAM imm=0 | cycle
Use blend dist=1 :
i |
| |
o T —
InSync ﬁ : :
I I -
End of | !
Profile ﬁ | 1
CAM % |

Illustration 2.52 The end of the blend distance is not on the

new CAM in the same guide value cycle.

This situation leads to a rejection of the transition. The servo

drive acts as if the command has never been issued.

6
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130BF266.10

«n
<
‘:'; . Master absolute
2@ Blending /sjave absolute
(2] T °
s B U Y S s
S : -
2 | |
s) | ‘
o« | |
; : i L .
0 1 ! 2 .
Change CAM Imm=1 i Guide ‘I’alue
Use blend dist=0 3 cycle
1 :
|
| |
i I
Active CAM2 > CAM 3 |
CAM 3 |
! i
InSync ""_I |—---
End of | 3
Profile | i

Illustration 2.53 Change CAM immediately = 1.

No blending distance used. The blending is then done
automatically to the beginning of the new CAM. It does not
necessarily mean that this is in the next cycle (for example,
see lllustration 2.57).

£ Master absolute
g Slave absolute
@ /_\/ Non-Cyclic
2 - o
S 1 -
& ol
2 |_blend
S "
-5 ! dist ‘ _
0 t )
Change CAM imm=1 Guide value
Use blend dist=1 cycle
i
Active ? CAM 2 .
CAM

1
T
End of |
profile | o
1
CAM ! -
Error

lllustration 2.54 The end of the blend distance is not on the

new CAM in the same guide value cycle.
This situation leads to a reject of the transition. An error is

130BF267.10

] Blending
il
<
<] /
2
=l
5 /7‘\7}/\ Master absolute
s \blend! Slave absolute
K | dist |
| 1 |
0 At Guide val
Change CAM imm=1 uide value
Use blend dist=1 cycle
i i
b
Active i
CAM T CAM 2 X CAM 3
o
InSync e =
| |
End of | i
profile T | | " _

Illustration 2.55 Change CAM immediately = 1.
Use blending distance; Blending is possible to the new CAM
profile in the same cycle.

Master absolute

% Slave absolute
g Cyclic
L o
° &
& i
° i
g |
& :
0 i : T o
Change CAM imm=1 i GU'gec‘ll:We
Use blend dist=1 i Y
| |
Active | !
CAM T CAM 2 ! CAM3 3
| :

InSync T S

End of T i i
profile | |

Illustration 2.56 Change CAM immediately = 1.

Use blending distance; Blending distance ends after the new
CAM profile ends; Blending is then extended to the starting
point of the next cycle.

130BF269.10

130BF268.10

issued because the 15t CAM was aborted with Change CAM - o
Master absolute 2
imm = 1. 2 Slave absolute E
"g Blending E
2 o
g e ]
8 blend | |
= dist | |
i i |
OChangeCj\M \mm:] 1 ! Guide value
Useblend dist=1 cycle
InSyn(‘- I i | T
el BRI
Illustration 2.57 Use blending distance; Blending distance is
not long enough to reach the next CAM.
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Absolute master position, relative slave position =
Change CAM immediately =0: Blending NllasterTbsqute E
0 -~ Slave relative L
The currently running CAM is processed until the end. The 3 ‘ \/ R C;c“ecea ¢ 3
S ~N-2 —
15 slave position of the new CAM is adjusted so that it g /\/% ] %T °
c B o
matches the slave position of the end point of the old s o
CAM profile. < | L .
0 1 2 X
Change CAM immediately = 1: Change CTAMimm=0 G“'fyiTS'”e
The currently running CAM is aborted immediately. The Use blend dist=1
slave position of the new CAM at the current guide value Active T
is adjusted so that it matches the current slave position. If cAM CAM2 CAM3
the new CAM has not defined at this current guide value, 4
. . . InSync —I I—
the slave value of the 15 point of the new CAM is adjusted ! ‘ -~
so that it matches the current slave position. End of " |
profile ! o
The behavior when switching to non-cyclic CAM profiles is
the same as detailed in section Absolute master position,
absolute slave position in chapter 2.4.5.4 Basic CAM. Options . . .
. . . Illustration 2.59 Change CAM immediately = 0.
slave absolute and slave relative have no influence in these . . ) . .
cases and are therefore not mentioned adain in this Use blending distance; Blending distance is not long enough
section 9 to reach the next CAM.
=
- Blending  Masterabsolute i
E /\\/ o Slave relative E S
5 AP 5 Q
o v "z’f B < [
2 S & blend 3
5 = © Blending dist__ o= “Master absolute ™
K | | E \//,;./’ Slave relative
. (] ‘) .
0 changec)\M imm=0 | | 2 Guide value @ e N B —-—Cyclic
Use blend dist=0 cycle 2 T
© Slave| | .~
ActiveT % relative. ¢
CAM CAM2 CAM 3 . & L 4 ‘2 _
T ---- -- Change CAM imm=0 Guide value
InSync I I - Use blend dist=1 cycle
End ofT
profile " Active
CAM CAM 2 CAM 1
Illustration 2.58 Transition with absolute master and relative InSync I I
slave positioning; End of
. . profile "
No blending distance used.
Illustration 2.60 Change CAM immediately = 0.
Use blending distance; Blending distance is long enough to
cover the gap to the next CAM.
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E o
i " Slave Blending Master absolute ;
~ % relative j' B Slave relative R
o -~ o w
. 2 : - 2
B o (=3
B T * Master absolute @ g R
“g : g . Slave relative g ‘
? :7777”7 -k /// 0 . GTdevalue
5 ! s= 1 Change CAM imm=1 o ele
5 Slave o Use blend dist=1 Y
5 | Blending” relative ! b
= ; ‘ ‘ > Feve T CAM2 : CAM1
0 t 1 2 cAM X !
Change CAM imm=1 ; Guide value i !
Useblenddist=0. | e T—_l_l_—.
N I
Active 3 : End of T | |
profile | | o
CAM CAM2)__ CAM1 _
s T o | . Illustration 2.64 Change CAM immediately = 1.
InSync | [ . . I .
Y ! ‘ Use blending distance; Blending is possible to the new profile
End of T i i of the next CAM.
profile ! !

llustration 2.61 Change CAM immediately = 1. Relative master position, absolute slave position

In this case, the option Use blend distance is ignored. The
minimum blending distance (see chapter 7.14.11 Parameter:
Minimum Blending Distance (0x380A)) is used to calculate a
polynomial of 5™ degree for the synchronization
movement to align the current rotor angle of the axis to
the slave position of the 15t data point in the CAM profile.

No blending distance used. The blending is then done
automatically to the beginning of the new CAM.

It does not necessarily mean that this is in the next cycle (for
example, see lllustration 2.62).

o
Master absolute ; P
Slave absolute N -
2 N [T ~
% Blending Cyclic Q N
5 0// ,,,,,,,, B ] “ [
2l o=l ras ES Jump in position and =
S i ‘6 velocity possible! -
g relative ’T?sntd{ 8 f yp
3 | ! =l i ° o Master relative
@ | ‘ = p— SO
i ‘ : ‘ 2 o ‘ Slave absolute
1 . S | |
Change CAM imm=1 1 2 Guide value < | Mast'er |
Use blend dist=1 cycle [ | | relative |
Active | 0 f 1 | !
CAM T CAM 2 : CAM 3 Change CAM imm=0 3 Guide \I/alue
| i Useblend dist=0 | | cycle
InSyncT = _‘ i i i
1 Active T CAM 2 i CAM 3 3
End ofT i CAM : : >
profile ; ! |
InSync T i
lllustration 2.62 Change CAM immediately = 1. | ; =
Use blending distance; Blending distance ends after the new End of T " i
CAM profile ends; profile 1
Blending is then extended to the starting point of the next Illustration 2.65 Change CAM immediately = 0.
cycle. Do not use blending distance. If the CAMs do not match in
slave position and velocity, a jump may occur.
This would probably lead to a following error.
e
3 Blending Sveremve ig
H @
2 =)
5 el | Slave =

t
i || relative
. |
1 Guide value
cycle

Change CAM imm=1
Use blend dist=1

i
1 !
Active ? CAM 2K CAM3

CAM

Insync "~
1 i
1 |
End of { I |
profile . .

lllustration 2.63 Change CAM immediately = 1.

Use blending distance; Blending distance is not long enough
to reach the next CAM.
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o o
[ =)
~ . 0
. ~ “ Master relative I
% blend dist ‘ ' g % blend Slave absolute 3
< o Blending Master relative ) 5 ?—‘dist Non- cyclic @
° \V/ Slave absolute 2@
@ e > ! ‘
1 i i | ° ! o
g I 5 L
= -~ o | -~
] | Master | 3 | | Master |
& | | relative | | e« 1 | |relative | |
f N 2 ; 0 o 2 ;
Change CAM imm=0 | Guide value Change CAM imm=0 Guide \llalue
Useblend dist=1 | | cycle Use blend dist=1 cycle
Active T — Active T ‘ L
CAM CAM 2 X FAM 3 CAM | CAM2 > _
InSync T | | InSync T ! ! -
3 | End of i !
End of T h | profile ; I _
rofile 1 1 !
P CAM ! i -
Error 4'_?_ -

lllustration 2.66 Change CAM immediately = 0.
Use blending distance; Blending distance is inside the new

CAM. lllustration 2.68 The end of the blend distance is not on the
new CAM.
This situation leads to rejection of the transition. An error is
§ issued
Master relative S because the 15t CAM was aborted with Change CAM
«» ) Slave absolute @ i .
% blenddist | jjc ] immediately = 1.
o L
° RN Blending
= N O
5 I
8 ' Master | | =)
o | . | | s
[~ ] relative | ] =
0 f o 12 o w N . o
Change CAMimm=0 | | Guide value K Jump in position and Master relative a
Useblend dist=1 | | cycle 5 velocity possible! Slave absolute ja
| | 2 .
Active ! ! ermnnnee® 0 en
CAM T cAM2 < cAM3 ! 5 -
; > é | Master relative !

InSync T ‘---—I '_ ------ 0 * 1 2 Guide value

1 | > Change CAM imm=1

1 1 Use blend dist=0 cycle
End of T | 3 |
profile N 1 ) !

o Active T cam2 < cAM3

CAM :
lllustration 2.67 Change CAM immediately = 0. InSync T |
Use blending distance; Blending distance ends after the end End of T
point of the new CAM. profile !

Illustration 2.69 Change CAM immediately = 1.

No blending distance used. If the CAMs do not match in slave
position and velocity, a jump may occur.

This may lead to a following error.
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Master relative

Blending

130BF282.10
130BF284.10

Slave absolute 2 " -
% Cyclic < Slasterl;e altlve
5 Blending o lave absolute 2
= )
o o T >
2 i oo o 0o~ 3
N - _DOmmmmmeint’ S [ |
§ ' blend .77 & Master }—‘ blend dist
2 Master dist relative i | ‘
relative | : >
i ‘ ‘ - 0 ? ! Guide value
0 t 1 Change CAM imm=1 oyele
Change CAM imm=1 Guide \I/alue Use b\er;ddxst:W;
list= cycle
Use blend dist=1 Y Active |

P
cam | caM2 X cAM3

Active
CAM CAM2 >< CAM3 InSync o o
- , - End of i i
InSync T | I _ profile | | "
End of i i
profile 1 ; Illustration 2.72 Change CAM immediately = 1.

Use blending distance; Blending distance is shorter than the
new CAM profile.
lllustration 2.70 Change CAM immediately = 1.
Use blending distance; Blending distance ends after the end
point of the new CAM. Relative master position, relative slave position
The processing starts as soon as the CAM profile is

activated. The 1°t point of the CAM profile is moved to the

2 current position and guide value. The behavior when
. m
2 Master relative kS switching to non-cyclic CAM profiles is the same as shown
S Slave absolute u : . ) o o .
G Non- cyclic =3 in section Relative master position, absolute slave position in
K] - . .
o chapter 2.4.5.4 Basic CAM. Option slave absolute or slave
< . . . .
5 | Master | plend relative has no influence in these cases and is therefore not
o : . o . .
a | relative Mgt ‘ ‘ mentioned again in this chapter.
0 1 Guide val °
Change CAM imm=1 uide \Ila ue =
e ")
Use blend dist=1 cyee ) Master relative Q
1 o) Master relative Slave relative &
Active 3 % ) Jump in i i 2
CAM CAM2 >~ 5 velocity possible! | e 2 -
i o | v f
i o ‘ > °
InSync T —| § : % i
! > S | »n e
End of ! S | |
profile i il ! |
- - 0 1 | 2 ;
CAM ! Change CAMimm=0 | | Guide \llalue
it ! ! cycle
Error | _ Use blend dist=0 | : %
Active T | ‘
lllustration 2.71 The end of the blend distance is not on the CAM CAM 2 i CAM 3 ;
new CAM. 1 1
. . . . . InSync ! !
The transition is rejected and the servo drive acts as if the ; ; -
command was never issued. End of | |
profile " |

lllustration 2.73 CAM profile with relative master and relative
slave positioning.
A jump in velocity may occur if the CAMs do not match.
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Master relative Master relgtive g §
2 Blendi Slave relative g 2 Jumpin Master relative i
S ending T ° ° Q g velocity possible! Slave relative 2
3 e - <@ o o -
5 9] D | gt o
% ] =P ° S Slave i ,,,,,,, °
© ey .
5 blend dist —— & © ] relative
2 & Master relative
| | |
1 2 0 1 2
° Change CAI\; imm=0 Guide value Change éAN\ imm=1 Guide value
Use blend dist=1 cycle Use blend dist=0 cycle
Active
Active CAM CAM2 CAM3
CAM T CAM2 CAM3 .
InSync T
InSync | | -
End of
End of profile T "
profile " -

Illustration 2.76 Change CAM immediately = 1.
lllustration 2.74 Change CAM immediately = 0. Do not use blending distance. Jumps in velocity may occur.

Use blending distance.

2.4.5.5 Advanced CAM

o

B Master g:jtee:eﬁlﬁ\t,ge g The advanced CAM is represented by nodes and segments.

3 refative Cyclic = The available node types are described in Table 2.13. The

% et ° a available segment types are described in Table 2.14.

§ - Blendin The CAM configuration options Slave absolute and Slave

& E3 }% ° relative are not available for advanced CAM. In advanced

0 1‘ 2‘ i CAM, the behavior of an absolute or relative movement is
Change CAM Imm=1 GUIS;C\,': e built in to the different segment types.
A differentiation between full and partial CAM is not
Active applicable for advanced CAM. An advanced CAM can
CAM CAM2 CAM3 - contain paths that form a circle, and alternative paths (see
msyne | ] — lllustration 2.78), which end at nodes without further
= following segment.

E?c?ﬁtl)! An advanced CAM profile can consist of several nodes,

segments, actions, and exit conditions. The size of a CAM
profile highly depends on the number of elements and, for
example, on the segment types (some require more and
others require fewer parameters).

lllustration 2.75 Change CAM immediately = 1.
Use blending distance; Distance is longer than the new CAM.

Name Description
GuideNode Connects GuideSegments
EventNode Connects EventSegments

Table 2.13 Available Node Types

All nodes are non-signaling nodes. The axis does not
automatically signal if it passes a node. However, for
example for debugging purposes, it is possible to enable
this signaling for selected nodes.

GuidePoly GuideSegment

Polynomial of 5t order based on guide value.
MoveDistance- GuideSegment
Segment Uses run-time calculated polynomial of 5t

order; the angle is sent over fieldbus at run-
time.
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FlyingStop- GuideSegment

Segment Constant speed, followed by braking ramp,
angle of constant movement is sent over
fieldbus at run-time.

ReturnSegment [ GuideSegment
Turns shaft to a symmetric angle (absolute
position) to eliminate rounding errors.

EventSegment- GuideSegment

Container All time-related movements must be
encapsulated by this segment type.

TimePoly EventSegment

Polynomial of 5™ order based on time.

VelocitySegment |EventSegment
Constant velocity, independent of the guide

value.

SyncSegment EventSegment
Constant velocity, depending on the guide
value.

TorqueSegment | EventSegment

Constant torque, independent of the guide
value.

PwmOffSegment [EventSegment
Turns off the PWM.

FrictionSegment | EventSegment

Determines the friction of the system.

Table 2.14 Available Segment Types

This CAM profile type can only be used with forward
turning guide values.

The advanced CAM profile consists of a list of nodes
(containing GuideNodes), a list of segments (containing
GuideSegments), an optional list of actions, and an optional
list of exit conditions.

<advancedCam>
<nodes>
... list of GuideNodes
</nodes>

<3egments>
... list of GuideSegments
</segments>

<actions>
... list of actions
</actions>

<exits>
... list of exit conditions
</exits>

</advancedCam>

Illustration 2.77 Advanced CAM Profile

Nodes

Nodes are defined by their position on the guide value.
The slave position is defined, where necessary, inside the
segments. The starting node of a CAM is the node with
nodelD 0. In a CAM, there must be exactly 1 starting node
(1 node with ID 0). However, this starting node does not

need to be the 1t node of the CAM (see lllustration 2.78).
The starting node must be a guide node.

End nodes define the end of a non-cyclic CAM, or the end
when switching non-immediate to another CAM. Only
guide nodes can be end nodes. A guide node that has no
following segment is automatically defined as an end
node.

of axis
130BF289.10

Rotor angle

seglD 4
seglD 5

nodelD  nodelD nodelD  nodelD Guide
3 0 1 2 value

lllustration 2.78 NodelD 2 has no following segment:
It automatically becomes an end node.

An advanced CAM must have at least 1 end node, however
it is possible to have >1 end node within a CAM. If no end
node is explicitly defined, and there is no node without a
following segment (that implicitly would be an end node),
the start node becomes an end node.

of axis
130BF290.10

Rotor angle

seglD 2

\

seglD 6 segiD 4 seglD 6

seglD 5

nodelD nodelD nodelD nodelD Guide
3 0 1 2 value

lllustration 2.79 No end node explicitly defined and no node
without following segment defined in the CAM.
NodelD 0 (start node) automatically becomes the end node.

A non-cyclic CAM ends at the 15t end point that is
processed. This can take several cycles of guide value or
continue infinitely if there is no end node within the
currently processed path. For example, in lllustration 2.79,
when the path is set in a way that seg/D 1 is used instead
of seglD 2, the start node is not in the active path.

A cyclic CAM just passes an end node like every normal
node; the End of Profile bit (see chapter 7.14.8 Parameter:
CAM Profile Status (0x3805)) is set. This bit is set for every
end node that is passed within a cyclic CAM. So, the end
of profile bit can also be set several times within 1 cycle. It
is also possible that it is not set at all if there is no end
node within the processed path.
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A cyclic CAM that passes an end node without following
segment blends to the start node of the CAM profile. For
example, in lllustration 2.78, the nodelD 2 has no following
segment and when executing this CAM as cyclic CAM, the
axis blends from node ID 2 to node ID 0.

Non-immediate switching to another CAM takes place
when the currently running CAM passes the next occurring
end node (cyclic and non-cyclic). In lllustration 2.78, this
would be when passing node ID 2 and in lllustration 2.79,
this would be, when passing node ID 0. The switching only
takes place when node ID 0 is in the processed path.
Otherwise, a command is needed for segment ID 2 to be
the following segment of node ID 3.

GuideNode

GuideNodes are similar to data points within a machine
cycle. However, in contrast to data points of a basic CAM, a
GuideNode is only defined by its guide value position
(master position). The slave position, velocity, and
acceleration are not defined inside a GuideNode. This
information is given in the connected segments. The
velocity (and acceleration) of 2 segments that are
connected to the same node must match. Otherwise a
jump in velocity (and/or acceleration) occurs. Each node
has a unique ID for referencing to it. A GuideNode
combines GuideSegments so therefore, represents starting
and ending points of segments.

<guideNode nodeID="0" masterPos="0"
signal="FALSE" endNode="FALSE"
action="0" />

Illustration 2.80 XML Representation of a GuideNode

Mandatory/
X optional Value range/ .
Attribute Description
(+default allowed values
value)
signal O; FALSE or TRUE |Defines if this node is
default = signaled by the axis.
FALSE This attribute is
optional. If it is not
present, the default
behavior is not to
signal this node.
endNode |O; FALSE or TRUE |Defines if this node is
default = an end node of the
FALSE CAM. This attribute is
optional. If it is not
present, the node is
no end node.
action O; 0, 1, or more Defines if 1 or multiple

default =
no action IDs

existing action [actions are attached to
this node. This
attribute is optional. If
it is not present, no
action is assigned to
this node. To define
multiple actions for
this node, all action
IDs must be listed
inside the attribute,
separated by a white
space. If a non-existing
action ID is used, an
error is issued during

parsing.

Mandatory/
X optional Value range/ .
Attribute Description
(+default allowed values
value)
nodelD M Integral Integral number to

number; 0- uniquely identify this
65535 node. The nodelD must
be unique across all
GuideNodes and
EventNodes. The same
nodelD cannot be used
twice. The node with
nodelD 0 is the
starting node.

masterPos | M Float; 0.0-1.0 Master position for this
GuideNode. Given in
revolutions of guide

value.

Table 2.15 Attributes for GuideNode

EventNode

Like GuideNodes, EventNodes are data points within a time-
related movement. They combine EventSegments in an
EventSegmentContainer. Each EventSegmentContainer has
exactly 1 first EventNode, which has no preceding
EventSegment, and at least 1 ending EventNode, which has
no succeeding EventSegment.

<eventNode nodeID="1"

signal="FALSE" action="0" />

Illustration 2.81 XML Representation of an EventNode
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Mandatory/ | Value
X optional range/ L.
Attribute Description
(+default allowed
value) values
nodelD M Integral Integral number to
number; uniquely identify this node.
1-65535 The nodelD must be
unique across all
GuideNodes and
EventNodes. The same
nodelD cannot be used
twice.
signal O; FALSE or Defines if this node is
default = TRUE signaled by the axis. This
FALSE attribute is optional. If it is
not present, the default
behavior is not to signal
this node.
action Same as in Table 2.15.

Table 2.16 Attributes for EventNode

Segments

There are 2 types of segment:
. GuideSegments: All segment types that are
defined based on the guide value.

. EventSegments: All segment types that are
defined based on time.

There are 2 types of XML representation for some of the
segments:
. Start/Endpoint representation

. Coefficient representation

The availability of each type is stated in the corresponding
section.

All segments always have exactly 1 preceding and 1
succeeding node. Multiple segments can have the same
node as the preceding node. This is used to design
alternative paths. The selection between those paths takes
place during run-time (see chapter 2.4.5.6 Commands
During Operation).

In lllustration 2.82, an example is given where the segment
with ID 3 is an alternative to segment 4. Both have the
same preceding and succeeding nodes. It is also possible
to overleap a node, as shown in segment 1: it is an

alternative path to segments 2 and 3 or segments 2 and 4.

Multiple segments can also have the same node as the
succeeding node. The alternative paths are then combined
again and the further movement is common.

In lllustration 2.82, an example is given where segments
with ID 1, 3, and 4 all have the same succeeding node.
Regardless of which segment the servo drive is coming
from, segment 5 is processed afterwards.

of axis

Rotor angle

seglD 2

seglD 4

130BF289.10

seglD 5

nodelD
3

nodelD

0

nodelD

1

nodelD Guide
2 value

lllustration 2.82 Example of Alternative Segments

GuideSegments

GuideSegments are all segment types that are defined
based on the guide value. GuideSegments can only have
GuideNodes as preceding and succeeding nodes.

There are some attributes that are common to all
GuideSegments (see Table 2.17).

Mandatory/ |Value
X optional range/ L.
Attribute Description
(+default allowed
value) values
seglD M Integral Integral number to
number; 0- | uniquely identify this
50000 segment. The seg/D must
be unique across all
GuideNodes and
EventSegments. The same
seglD cannot be used
twice.
precNode |M An existing |ID of the GuideNode at
nodelD of a |the beginning of this
GuideNode |segment. If a non-existing
node ID is used, an error
is issued during parsing.
succNode |M An existing |ID of the GuideNode at
nodelD of a |the end of this segment.
GuideNode |If a non-existing node ID
is used, an error is issued
during parsing.
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Mandatory/ |Value GuidePoly:

Attribute optional range/ Description The GuidePoly defines a movement that relates the rotor
(+default | allowed angle of the axis with the guide value. Position, velocity,
value) values and acceleration at the preceding and the succeeding

default  |0O; default = | TRUE/FALSE | Defines if this segment is node can be selected without restrictions. It is therefore
FALSE the default segment for possible to realize many movements already with a single

the referenced preceding GuidePoly.
node. )
This attribute is not Complex movements ca.n‘be corpblned by a number of
necessary if only 1 GuidePolys. When combining Gutdefoolys, the end velocity
segment has this of the segment and .the sFart ve.loaty of the next segment
precNode as preceding must match, otherwise a jump in velocity occurs. It is
node possible to define absolute and relative movements.
If >1 segment has this o
precNode as preceding % = )
N [T
node, and none of them g ° §
claims to be the default & endvel -
one, the segment with T
the lowest segment ID is g
c
used. 2
If >1 segment claims to 7
l startVel
be the default segment of startPos
a specified precNode, a
. L precNode succNode Guide
parsing error is issued. value
startAction | O; default = |0, 1, or Defines if 1 or multiple
no action  |more actions are attached to lllustration 2.83 GuidePoly
existing the beginning of this
action IDs | segment. This attribute is
optional. If it is not <guidePoly segID="0" precNode="0"
present, no action is succNode="1" default="FALSE" type="absclute"
. L. startPos="0" distance="0" startvel="0"
assigned to the beginning endvel="0" startheo="0" endRec="0"
of this segment. To define startAction="0" endaAction="0" />
multiple actions, all lllustration 2.84 Start/Endpoint Representation
actionlDs must be listed
inside the attribute,
separated by a white Mandatory/ | Value
space. If a non-existing ) optional range/ o
action ID is used, an error Attribute (+default allowed Description
is issued during parsing. value) values
endAction |O; default = |0, 1, or Defines if 1 or multiple seglD Same as in Table 2.17.
no action more actions are attached to precNode | Same as in Table 2.17.
existing the end of this segment. succNode |Same as in Table 2.17.
action IDs | This attribute is optional. - -
P type M Absolute/ |[Defines if the segment is
If it is not present, no .
relative executed at an absolute
action is assigned to the - .
slave position or if the
end of this segment. To .
segment is executed
define multiple actions, all . .
relative to the previous
actionlDs must be listed .
position.
inside the attribute,
separated by a white
space. If a non-existing
action ID is used, an error
is issued during parsing.

Table 2.17 Common Attributes for all GuideSegments
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Mandatory/ |Value Mandatory/ |Value
i optional range/ L. i optional range/ L.
Attribute Description Attribute Description
(+default allowed (+default allowed
value) values value) values
startPos M for type= Float Axis position at the startAcc | O; default = 0 [ Float Acceleration of the axis at
absolute; beginning of this the beginning of this
O for type= segment. Given in segment. The
relative revolutions of rotor acceleration must be
position. startPos given as a factor between
describes the position on the acceleration of the
the motor side. If it is a axis in relation to the
relative segment, the velocity of the guide
startPos attribute only value (1 revolution of axis
modifies the Logical CAM per square of round of
position. If startPos is not guide value).
present (in a relative Jumps in acceleration
segment), the Logical may occur when 2
CAM position from the succeeding segments
previous segment is used have different startAcc
as startPos. and endAcc values.
distance M Float Rotor angle of the axis endAcc O; default = 0 | Float Same as startAcc but at
during this segment. the end of the segment.
Given in revolutions of startAction | Same as in Table 2.17.
rotor position. Use endAction |Same as in Table 2.17.
negative values for
backward movements. Table 2.18 Attributes for GuidePoly in Start/Endpoint
startVel | O; default = 0 |Float Velocity of the axis at the Representation
beginning of this
segment. The VeIOCIty <guidePoly segID="0" precNode="0"
must be given as a factor succNode="1"  default="FALSE" type="absolute"
A 20="Q" al=rg" az=mQ"
between the velocity of 23="(" 4= 25=mQ"
the axis in relation to the startAction="0" endBction="0" />
velocity of the guide lllustration 2.85 Coefficient Representation
value (1 revolution of the
axis per 1 round of guide
value). To ensure smooth
Value
movements, the velocities Mandatory/ range/
of all segments that are Attribute |optional lowed Description
allowe
connected in the same (+default value)
values
node should be the -
seglD Same as in Table 2.17.
same. -
. precNode |Same as in Table 2.17.
If not parameterized
. . succNode |Same as in Table 2.17.
correctly, a jump in _
velocity may occur. type Same as in Table 2.17.
endVel O; default = 0 | Float Same as startVel but at a0 type = absolute: | Float Polynomial coefficients
the end of the segment. M else O for the movement
al-as M Float described by a5x5 +
adx4 + a3x® + a2 +
alx + a0
a0 is the same as
startPos in the Start/
Endpoint represen-
tation.
startAction | Same as in Table 2.17.
endAction |Same as in Table 2.17.
Table 2.19 Attributes for GuidePoly in Coefficient Representation
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MoveDistanceSegment:

MoveDistanceSegments are used for movements with no
predefined rotation angle. The desired rotor angle is given
to the axis during run-time. It must be given before the
beginning of the segment. It must be given in every
machine cycle (see Table 2.53 in chapter 2.4.5.6 Commands
During Operation).

This segment is mostly used together with an external
camera for object alignment. The start and end velocity,
and the start and end acceleration can be parameterized.
The parameter that is sent during run-time must be given
in revolutions of rotor angle. The rotor angle must be sent
at least 5 ms before the segment begins.

If no parameter is sent for this segment, the axis reports an
error (see chapter 2.4.5.7 Notifications from the Servo Drive)
and assumes a distance of 0. An error message is sent
when passing the precNode of this segment. A new
parameter message, meant for the next cycle, can be sent
to the servo drive when the succNode of this segment has
been passed.

o
R
[T}
o % o
= “— ‘ w
s g
% endVel g % = -
e s e 09
2 < >0
sa?3
> 9 £ g
w9’y g
EgSE
startVel — ac
startPos /
=
precNode ~ Guide
— value
Y
succNode
Illustration 2.86 MoveDistanceSegment
<moveDistSeg segID="0" precNode="0"
succNode="1" defaul t="FALSE"
startPos="0" startvel="0" endvel="0"

endBcc="0"
endAction="0" />

startRcc="0"
startBAction="0"

Mandatory/ Value range/

Attribute |optional allowed Description

(+default value) [values

startAcc Same as in Table 2.18.

endAcc Same as in Table 2.18.

startAction | Same as in Table 2.17.

endAction |Same as in Table 2.17.

Table 2.20 Attributes for MoveDistanceSegment in
Start/Endpoint Representation

Coefficient representation: This representation is not
available.

FlyingStopSegment:

The FlyingStopSegment is used to stop the servo drive out
of a synchronous movement at a position, which can be
determined at run-time. This angle is usually determined
by a camera system. The motion consists of 2 parts, a
constant rotation, which length is defined by the sent
parameter, and a deceleration polynomial for stopping the
servo drive (a polynomial of 3" degree is used). The angle
must be passed before the segment has started. The
parameter can be in a range from 0° to maxConstantDist.
The value is given as an absolute value. The direction is
determined by the direction of the velocity.

The rotor angle must be sent during run-time but before
the beginning of this segment. When the constant part has
been processed for the parameter, which was given, the
stopping part of the segment starts. This braking
polynomial is always the same, independent of the
remaining distance to the end of the segment.

The parameter that is sent during run-time must be given
in revolutions of rotor angle. The rotor angle must be sent
at least 5 ms before the segment begins. If no parameter is
sent for this segment, the axis reports an error (see section
Notifications from the servo drive in this sub-chapter) and
assumes a distance of maxConstDist. The error message is
sent when passing the precNode of this segment. A new
parameter message, meant for the next cycle can be sent
to the servo drive when the succNode of this segment was
passed.

o
Illustration 2.87 Start/Endpoint Representation iéw:,_s %
£l
5 ° brakeLength 4 &
é -~ % %
mugy i
Mandatory/ Value range/ " <
Attribute |optional allowed Description [a} Distance is variable;
(+default value) |values s needs to be sent at
Y run-time in every
seglD Same as in Table 2.17. 2 | |startvel machine cycle
precNode |Same as in Table 2.17. startPos .
succNode |Same as in Table 2.17. precNode succNode G“:de
value
startPos o Float See Table 2.18 for
type= relative. Illustration 2.88 FlyingStopSegment
startVel Same as in Table 2.18.
endVel Same as in Table 2.18.
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<flyingStop segID="0"
succNode="1"
startPos="0"
brakeDist="0.1"
startAction="0"

Illustration 2.89 Start/Endpoint Representation

precNode="0"
default="FALSE"
startvel="1"

maxConstDist="1"
brakeLength="0.1"
endAction="0" />

<flyingStop segID="0"
succMNode="1"

precNode="0"
default="FALSE"

al="o" maxConstDist="1" brakeLength="0.1"
a1="1" az="0" a23="0" 2
startActicn="0" endAction="0" />

Illustration 2.90 Coefficient Representation

Table 2.21 Attributes for FlyingStopSegment in Start/Endpoint

Representation

ReturnSegment:

Mandat |Value Mandatory/  |Value
ory/ range/ Attribute | OPtON@! range/ Description
Attribute optional | allowe |Description (+default allowed
(+defaul |d value) values
t value) |values seglD Same as in Table 2.17.
seglD Same as in Table 2.17. precNode Same as in Table 2.17.
precNode Same as in Table 2.17.
succNode Same as in Table 2.17.
startPos o] Float  [See Table 2.18 for type= succNode | Same as in Table 2.17.
relative. a0 type = Float Polynomial coefficients
startVel Same as in Table 2.18. absolute: M for the movement
maxConstDist | M Float |Defines the maximum rotor else O described by a5x5 +
>0 angle that the axis turns if no adx4 +a3x’ + a2’ +
parameter is sent during run- alx + a0
time. Given in revolutions of a0 is the same as
rotor position. Only positive startPos in the Start/
values are allowed. The value is Ent?lpoint represen-
considered as absolute value in tation.
the direction of the start maxConstDist | Same as in Table 2.21.
velocity. brakeLength [Same as in Table 2.21.
brakeDist M Float |Rotor angle of the axis during al-a3 M Float Polynomial coefficients
>0 the deceleration phase of this for the movement
segment. Given in revolutions described by
of rotor position. Only positive a3x® + a2 + alx
values are allowed. The value is It is not necessary to
considered as absolute value in give a0 as this
the direction of the start information comes
velocity. There must be from the position
enough space to be able to value of the
brake also in worst case beginning of the
situations. decelerating part.
brakelLength M Float Guide value for the length of al is also the velocity
>0 the deceleration phase of this for the constant part
segment. Given in revolutions of the segment. This
of guide value. The segment value must be
must be long enough to run unequal to 0. The
the maxConstDist and have coefficients must be
enough guide value left for at given so that the
least the brakelength. If there braking part ends in a
is space left, the servo drive standstill.
remains in standstill until the startAction Same as in Table 2.17.
succeeding GuideNode is endAction Same as in Table 2.17.
reached.
startAction Same as in Table 2.17. Table 2.22 Attributes for FlyingStopSegment in Coefficient
- - Representation
endAction Same as in Table 2.17.

The ReturnSegment is used to return from any position to a
defined absolute position. In this way, all offsets of the
logical rotor angle are discarded and a fixed relation
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between logical and absolute rotor angle is established or
re-established. This is useful, if the axis has to be moved to
an absolute position after a loss of the reference position
by using a variable movement (for example, MoveDistance-
Segment).

Usually the ReturnSegment is used at the beginning of the
CAM to start from a defined absolute position. The Return-
Segment is used in conjunction with devices which have
multiple, equidistant, and equivalent starting positions, for
example, a square device.

The axis automatically selects the shortest way and

calculates a polynomial of 5t degree to reach the next

valid position. A backward movement of the servo drive is

possible. Valid positions are calculated by the formula:
partition

+ offsetRev
revolutions

The ReturnSegment should be the first segment in a CAM
profile. It provides a means to return to the next
equivalent starting position and eliminate all rounding
errors. This segment must always start in standstill and it
also stops in standstill.

o

o w X
x
28 &
° o o
o m
S 2
9]
o
End position

depends on the
position at the start
of the segment and

the parameters

<returnSeg seglD="0"
succNode="1"
startPos="0"
revolutions="1"
startBEction="0"

preclNode="0"
default="FALSE"
partiticn="0"
offsetRev="1"
endaAction="0" />

lllustration 2.92 Start/Endpoint Representation

Attribute [Mandatory/ Value Description
optional range/
(+default allowed
value) values

seglD Same as in Table 2.17.

precNode |Same as in Table 2.17.

succNode |Same as in Table 2.17.

startPos | O Float See Table 2.18 for type=
relative.
partition |O; default =0 |Integer: Can be used for shaped
(0;16) plates when several

equal, valid starting
positions are allowed.
The worst case
movement is
influenced by this
parameter.

revolutions | O; default = 1 [Integer >0 [Number of revolutions
that are used when
calculating valid
positions, for example,

if there is a gear.

offsetRev | O; default = 0 |Float Desired end rotor
position relative to the
nearest physical
position. The reference-
position is determined
by the absolute
position at the
beginning of this
segment and the
partition/revolutions.
Given in revolutions of

the axis.

startAction [ Same as in Table 2.17.

endAction [Same as in Table 2.17.

startPos
precNode succNode Guid;
value
Illustration 2.91 Return Segment
Partitio [0 1 2 3 4 5 6
n
Possibl
Possl\ O | A | ) O 1O
shapes
valid each (0° 0° 0° 0° 0° 0°
phys. 180° |120° [90° [72° |60°
rotor 240° [180° |144° (120
angles 270° [216° |180°
288° |[240°
300°
worst | 0° +180° [+£90° |£60° |+45° [+36° |+30°
case
angle
to turn

Table 2.23 Partition Example of ReturnSegment for
Single-turn Axis (revolutions = 1; offsetRev = 0)

Table 2.24 Attributes for ReturnSegment in Start/Endpoint
Representation

Coefficient representation: This representation is not
available.

EventSegmentContainer:

The EventSegmentContainer embeds a time-related
movement (composed by EventNodes and EventSegments)
into the guide value-related process. It provides a certain

60 Danfoss A/S © 01/2017 All rights reserved.
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guide value position for the beginning of the time-related
movement and so that the further guide value-related
movement can be resumed at the end of the EventSeg-
mentContainer. For that, the EventSegmentContainer must
be long enough, so that even at the highest speed of the
guide value, the time-related movement of the EventSeg-
mentContainer can still be processed completely.

Otherwise, the time-related movement is aborted at the
end of the EventSegmentContainer, leading to possible
jumps in velocity and position. The time-related movement
must start and end in standstill (the 1%t EventSegment must
start in standstill and the last EventSegment must end in
standstill). The guide value-related movement that is
before the EventSegmentContainer must end in standstill.
The guide value-related movement after the EventSegment-
Container must start in standstill. If 1 of the conditions is
not fulfilled, a jump in velocity occurs.

<eventSegmentContainer segID="0"
precNode="0" succNode="1"
startingEventNode="0"
endhction="0">

default="FALSE"
startAction="0"

<EventNodes>

... list of event nodes
</EventNodes>

<EventSegments>
_._list of event segments
</EventSegments>

</EventSegmentContainer>

Illustration 2.93 Event Segment Container

There is no special list of actions or exit conditions inside
the EventSegmentContainer element. All actions defined in
the CAM profile can be used for time-related nodes and
segments as well.

Additionally, an EventSegmentContainer has subelements to
describe its embedded time-related movement. There is a
(mandatory) list of EventNodes and a (mandatory) list of
EventSegments.

The beginning of the first time-related segment and the
end of the last time-related segment must have velocity 0.

EventSegments

EventSegments are all segment types that are defined
based on time. EventSegments must be embedded into an
EventSegmentContainer.

EventSegments may only have EventNodes as preceding and
succeeding nodes. There are some attributes that are
common to all EventSegments. Those attributes can be
found in Table 2.26.

GuideSegments always run from one guide value position
to the next. EventSegments are more flexible. It is possible
to define additional supervising parameters that serve as
exit conditions. If such an exit condition appears, the axis
proceeds with the next segment.

Attribute |Mandatory/ |Value Description
optional range/
(+default allowed
value) values

seglD M Integral Integral number to

number; 0- |uniquely identify this
50000 segment. The seg/D must
be unique across all
Guide- and
EventSegments. The same
seglD cannot be used

twice.
precNode |M An existing [ID of the EventNode at
nodelD of [the beginning of this
an segment. If a non-existing
EventNode. [node ID is used, an error
is issued during parsing.
succNode |M An existing |ID of the EventNode at
nodelD of |the end of this segment.
an If a non-existing node 1D

EventNode. |is used, an error is issued
during parsing.

Attribute | Mandatory/ Value range/ |Description
optional allowed values
(+default
value)

seglD Same as in Table 2.17.

precNode Same as in Table 2.17. This needs to be a
GuideNode.

succNode  |Same as in Table 2.17. This needs to be a

GuideNode.

startAction |Same as in Table 2.17.

endAction |Same as in Table 2.17.

startinge-  |M An existing ID of the starting

ventNode nodelD of an  |EventNode at the
EventNode. beginning of this

segment. If a
non-existing node
ID is used, an
error is issued

during parsing.

Table 2.25 Attributes for EventSegmentContainer
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Attribute [Mandatory/ |Value Description Attribute |Mandatory/ |Value Description
optional range/ optional range/
(+default allowed (+default allowed
value) values value) values
default O; default = | TRUE/FALSE [ Defines if this segment is startAction | O; default = [0, 1 or Defines if 1 or multiple
FALSE the default segment for no action more actions are attached to
the referenced preceding existing the beginning of this
node. This attribute is not action IDs  |segment. This attribute is
necessary if only 1 optional. If it is not
segment has this present, no action is
precNode as the assigned to the beginning
preceding node. If >1 of this segment. To define
segment has this multiple actions, all
precNode as preceding actionIDs must be listed
node and none of them inside the attribute,
claims to be the default separated by a white
one, the segment with space. If a non-existing
the lowest segment ID is action ID is used, an error
used. If >1 segment is issued during parsing.
claims to be the default endAction |O; default = |0, 1 or Defines 1 or multiple
segment of a specified no action more actions attached to the
precNode, a parsing error existing end of this segment. This
is issued. action IDs |attribute is optional. If it
duration |M Integer >3 | Time given in ms counted is not present, no action
or O: from the beginning of is assigned to the end of
disable this segment (duration). this segment. To define
This is the maximum time multiple actions, all
if the segment has not actionlDs must be listed
been exited otherwise. inside the attribute,
exitCond |O; default = |0, 1, or Defines if 1 or multiple separated by a white
only more exit conditions are space. If a non-existing
duration existing exit | attached to this segment. action ID is used, an error
condition [ This attribute is optional. is issued during parsing.
IDs If it is not present, there
is no exit condition Table 2.26 Common Attributes for all EventSegments
assigned to the segment.
The duration attribute is TimePoly:
then the only exit The TimePoly is the time-related correspondent to the
condition. To define GuidePoly. It defines a time-related movement. In general,
multiple exit conditions, advanced CAM profiles are related to a guide value;
all exit/Ds must be listed therefore, the time-related movements must be embedded
inside the attribute, into an EventSegmentContainer.
separated by a white Start and ending position, velocity, and acceleration at the
space. If there are start and the end of the segment can be selected without
multiple exit conditions, L .
restrictions. Complex movements can be combined by a
the segment is aborted as .
number of TimePolys.
soon as 1 of them applies
(logical OR).
If a non-existing exit
condition ID is used, an
error is issued during
parsing.
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= Attribute [Mandatory/ Value Description
(O} N N
TgE E optional range/
g ° . 3 (+default value) | allowed
< ~——————duration——— jaa]
& values
endVel
T startAcc O; default = 0 Float Acceleration of the
g axis at the beginning
2 of this segment. The
hel
acceleration must be
startVel . .
startPos given in rps per
- second.
precNode succNode Time It is possible to
parameterize jumps in
lllustration 2.94 TimePoly acceleration when 2
succeeding segments
have different startAcc
<timePoly segID="0" precNode="0" and endAcc values.
succNode="1" default="FALSE" endAcc O; default = 0 Same as Same as startAcc but
startPos="0"  duration="500" startAcc at the end of the
type="absoclute" distance="0"
startvel="0" endvVel="0" segment.
startRAcc="0" endacc="0" exitCond="0" exitCond |Same as in Table 2.26.
starthction="0" endAction="0" /> - -
startAction | Same as in Table 2.26.
Illustration 2.95 Start/Endpoint Representation endAction |Same as in Table 2.26.

Table 2.27 Attributes for TimePoly in Start/Endpoint Representation

Attribute [Mandatory/ Value Description
optional range/ <timePoly seglD="0" precNode="0"
(+default value) | allowed succNode="1" default="FALSE"
values duration="500" type="absoclute"
seglD Same as in Table 2.26. ao="on al="g" az="ag" a3="g"
precNode |Same as in Table 2.26. a4="0" as="o" exitCond="0"
succNode |Same as in Table 2.26. startaction="0" endAction="0" />
default Same as in Table 2.26. Illustration 2.96 Coefficient Representation
startPos Same as in Table 2.18.
duration | Same as in Table 2.26.
type Same as in Table 2.18. Attribute | Mandatory/ Value Description
distance |Same as in Table 2.18. optional range/
startVel O; default =0 |Float Velocity of the axis at (+default value) |allowed
the beginning of this values
segment. The velocity seglD Same as in Table 2.26.
must be given in rps. precNode |Same as in Table 2.26.
To ensure smooth succNode |Same as in Table 2.26.
movements, the default Same as in Table 2.26.
velocities of all duration | Same as in Table 2.26.
segments that are type Same as in Table 2.18.
connected in the same ao type = absolute: |Float Polynomial coeffi-
node should be the M else O cients for the
same. If this is not al-as M Float movement described
parameterized by asx® + asx* + asx®
correctly, a jump in +axd + aixX + ao.
velocity may occur. ao is the same as
endVel O; default =0 |Float Same as startVel but at startPos in the Start/
the end of the Endpoint represen-
segment. tation.
exitCond |Same as in Table 2.26.
startAction | Same as in Table 2.26.
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Attribute [Mandatory/ Value Description Attribute | Mandatory/ Value Description
optional range/ optional range/
(+default value) |allowed (+default allowed
values value) values
endAction |Same as in Table 2.26. acceleration |M Float >0 Acceleration of the axis
when increasing the
Table 2.28 Attributes for TimePoly in Coefficient Representation velocity. The
acceleration must be
VelocitySegment: given in rps per
The VelocitySegment is used for a movement with constant second.
velocity, independent from the velocity of the guide value. It is possible to
It is similar to a P1 TimePoly of type relative, but velocity parameterize jumps in
controlled instead of position controlled. acceleration when 2
succeeding segments
<velocitySeg segID="0" precNode="0" have different startAcc
such?de=”1 default="FALSE" and endAcc values.
duration="500" startPos="0"
velocity="100" acceleration="500" deceleration | O; default = Float >0 Deceleration of the axis
deceleration="500" torquelimit="0" value of when decreasing the
exitCond="0" , acceleration velocity. The
startAction="0" endAction="0" /> .
deceleration must be
Illustration 2.97 Start/Endpoint Representation given in rps per
second.
It is possible to
Attribute | Mandatory/ Value Description parameterize jumps in
optional range/ acceleration when 2
(+default allowed succeeding segments
value) values have different startAcc
seglD Same as in Table 2.26. and endAcc values.
precNode | Same as in Table 2.26. torquelLimit |O; default = Positive Configures the
succNode | Same as in Table 2.26. maximum integer (0; | maximum torque used
default Same as in Table 2.26. 32767) during this segment.
duration Same as in Table 2.26. The value is given per
startPos Same as in Table 2.18. mNm.
velocity M Float Velocity of the axis exitCond | Same as in Table 2.26.
during this segment. startAction |Same as in Table 2.26.
The velocity must be endAction [Same as in Table 2.26.

given in rps.

To ensure smooth
movements, the
velocities of all
segments that are
connected in the same
node should be the
same. If this is not
parameterized correctly,
a jump in velocity may
occur.

Table 2.29 Attributes for VelocitySegment in Start/Endpoint
Representation

Coefficient representation: This representation is not
available.

SyncSegment:

The SyncSegment is used for a synchronized, velocity
controlled movement in relation to the velocity of the
guide value. It is similar to a VelocitySegment, but with a
coupling factor for the velocity (velocityRatio).

<syncSeg segID="0"
succNode="1" default="FALSE"
duration="500" startPos="0"
velocityRatioc="100" acceleration="0"
deceleration="0" torquelimit="0"
exitCond="0"
startAction="0"

precNode="0"

endAction="0" />

Illustration 2.98 Start/Endpoint Representation
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Attribute | Mandatory/ Value Description Attribute | Mandatory/ Value Description
optional range/ optional range/
(+default allowed (+default allowed
value) values value) values
seglD Same as in Table 2.26. endAction |Same as in Table 2.26.
precNode | Same as in Table 2.26.
succNode | Same as in Table 2.26. Table 2.30 Attributes for SyncSegment in Start/Endpoint
default Same as in Table 2.26. Representation
duration Same as in Table 2.26. i X . i i
Coefficient representation: This representation is not
startPos Same as in Table 2.18. .
available.
velocity M Float Velocity of the axis
Ratio during this segment. TorqueSegment:
The velocity must be The TorqueSegment is used for a torque controlled
given as a factor movement, independent of the guide value.
between the velocity of
the axis in relation to <torgqueSsg segIlD="0" precNode="0"
the velocity of the succNode="1" default="FALSE"
guide value (1 startPos="0" duration="500"
revolution of the axis torqu.e:.rl I.:]D l.r torqu?RamP:" "

. velocityLimit="500" exitCond="0"
per 1 round of guide startAction="0" endiction="0" />
value). To ensure
smooth movements, the Illustration 2.99 Start/Endpoint Representation
velocities of all
segments that are
connected in the same Attribute [ Mandatory/ Value range/ Description
node should be the optional allowed values
same. If this is not (+default
parameterized correctly, value)

a jump in velocity may seglD Same as in Table 2.26.
occur. precNode Same as in Table 2.26.
acceleration | M Float Acceleration of the axis succNode | Same as in Table 2.26.
when increasing the default Same as in Table 2.26.
velocity. The duration Same as in Table 2.26.
acceleration must be startPos Same as in Table 2.18.
given in rps per second. torque M Integer (- Configures the
It is possible to parame- 32768; 32767) |target torque. The
terize jumps in value is given in
acceleration when 2 mNm.
succeeding segments torqueRamp | O; default = | Integer (1; Configures the
have different startAcc maximum 2147483648) rate of change of
and endAcc values. torque. The value
deceleration | O; default = Float Deceleration of the axis is given in mNm
value of when decreasing the per second.
acceleration velocity. The
deceleration must be
given in rps per second.
It is possible to parame-
terize jumps in
acceleration when 2
succeeding segments
have different startAcc
and endAcc values.
torquelLimit | Same as in Table 2.29.
exitCond Same as in Table 2.26.
startAction |Same as in Table 2.26.
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Attribute | Mandatory/ Value range/ | Description
optional allowed values
(+default
value)
velocity O; default = Float >0 Configures the
Limit maximum maximum velocity
that can be used
during this
segment (absolute
value). The
velocity must be
given in rps.
When limit is
reached, no more
torque is
generated until
velocity is below
limit again.
exitCond Same as in Table 2.26.
startAction |Same as in Table 2.26.
endAction [Same as in Table 2.26.

Table 2.31 Attributes for TorqueSegment in Start/Endpoint
Representation

Coefficient representation: This representation is not
available.

PwmOffSegment:

The PwmOffSegment is used to turn off the PWM. Enabling
the PWM again afterwards takes some time.

<pwmOffsSeg segID="0"
succNode="1"
startPos="0"
exitCond="0"
startAction="0"

precNode="0"
default="FALSE"
duration="500"

endAction="0" />

Illustration 2.100 Start/Endpoint Representation

Attribute Mandatory/ |Value Description
optional range/
(+default allowed
value) values
seglD Same as in Table 2.26.
precNode Same as in Table 2.26.
succNode Same as in Table 2.26.
default Same as in Table 2.26.
startPos Same as in Table 2.18.
duration Same as in Table 2.26.
exitCond Same as in Table 2.26.
startAction Same as in Table 2.26.
endAction Same as in Table 2.26.

Table 2.32 Attributes for PwMOffSegment in Start/Endpoint
Representation

Coefficient representation: This representation is not
available.

FrictionSegment:

The FrictionSegment is used to first measure the friction of
the servo drive system at 2 different velocities. This friction
can either be used for long-term monitoring or the servo
drive can use it for an automatic compensation. The
measurement occurs alternating (over the guide value
cycles) with velocityLow and with velocityHigh.

This segment ends either with the defined velocityLow or
velocityHigh.

<frictionSeg segID="0" precNode="0"
succNode="1" default="FALSE"
startPos="0" duration="500"
velocityLow="0" velocityHigh="500"
doCompensation="TRUE" acceleration="500"
deceleration="500" exitCond="0"
startAction="0" endAction="0" />

lllustration 2.101 Start/Endpoint Representation

Attribute Mandato | Value Description
ry/ range/
optional |allowed
(+default | values
value)
seglD Same as in Table 2.26.
precNode Same as in Table 2.26.
succNode Same as in Table 2.26.
default Same as in Table 2.26.
startPos Same as in Table 2.18.
duration Same as in Table 2.26.
velocityLow M Float Velocity of the axis

during the first part of
the measurement. The
velocity must be given
in rps.

velocityHigh | O; no Float Velocity of the axis
default during this segment. The
exists velocity must be given
in rps. To ensure smooth
movements, the
velocities of all segments
that are connected in
the same node should
be the same. If this is
not parameterized
correctly, a jump in
velocity will occur.
TRUE/FALSE |If TRUE, the measured
friction is compensated

doCompen- O;

sation default =
FALSE automatically by the
servo drive. If FALSE, the
value can be used for

diagnostics.
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Attribute Mandato | Value Description
ry/ range/
optional |allowed
(+default | values
value)
acceleration M Float >0 Acceleration of the axis
when increasing the
velocity. The acceleration
must be given in rps per
second. It is possible to
parameterize jumps in
the acceleration when 2
succeeding segments
have different startAcc
and endAcc values.
deceleration O; Float >0 Deceleration of the axis
default = when decreasing the
value of velocity. The deceleration
accelerati must be given in rps per
on second. It is possible to
parameterized jumps in
the deceleration when 2
succeeding segments
have different startAcc
and endAcc values.
timeout M Uint32 Timeout in ms for
reaching guideValue
offset and start of
measuring.
guideValue M Float 0- guideValue Offset for
0.9999 starting the measuring.
exitCond Same as in Table 2.26.
startAction Same as in Table 2.26.
endAction Same as in Table 2.26.

Table 2.33 Attributes for FrictionSegment in Start/Endpoint
Representation

Coefficient representation: This representation is not
available.

Switching between CAM profiles

Depending on the CAM configuration option master
abs/rel and especially on the advanced CAM itself, there
are several ways to go from 1 running CAM profile to the
next. All the possibilities are described in the graphics in
this section.

The following examples all show the starting point based
on the time of the CAM activation request, respectively
when CAM ack (bit 12) is set by the axis (see

chapter 2.4.5.5 Advanced CAM).

In the following sub-chapters, it is assumed, that the servo
drive is already running on the first shown CAM. The
behavior that is interesting here is the transition to the
second (advanced) CAM based on the point of activation
request and the configuration of the second (advanced)
CAM.

All illustrations in the following sub-chapters show the
transition from a currently running CAM 2 (see
Illustration 2.41) to a newly activated CAM.

The following conventions are basically used for transitions
between profiles:
. If a CAM profile is aborted (Change CAM
imm = 1), the current slave position is considered
as end slave position.

. Master absolute uses the GuideNode positions as
specified in the CAM.

. Master relative moves the starting node of the
CAM (nodelD = 0) to the end point of the
previous CAM. This can be the end position or
the point where it has been aborted (using
Change CAM imm = 1), see lllustration 2.102).

. When activating a non-cyclic CAM profile with
Use blend distance = 0, the processing of it takes
place in the same master cycle (as the CAM
activation request) or in the next one (depending
on the end point of the currently running CAM
profile and the starting node of the new CAM
profile). In both cases, the CAM is processed as 1
complete cycle (starting with the next upcoming
starting node).

. When activating a non-cyclic CAM profile with
Use blend distance = 1, the processing of (at least
the starting node) it takes place in the same
master cycle (as the CAM activation request) or a
CAM error is issued. This means that the starting
node must be in the same master cycle.

. When option Use blend distance = 0, it leads to a
blending to the starting node of the CAM
(nodelD = 0). However, this is not necessarily the
next node (seen from the current guide value
position).

Blending

130BF296.10

o= Master absolute

Rotor angle of axis
1
’

N e
\ e
N2
4

1
1
\
\Y
N,

. Starting 2 Guide value
Change CAM imm=0 Node cycle

Use blend dist=0

lllustration 2.102 Blending is Done to the Starting Node of the
CAM; Master Absolute
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e The blending behavior depends on the segment type
A Possible jump in 5 : .
o ) Y where it ends (see Table 2.34). In Illustration 2.105, the
position and velocity w
o

| Master relative blending is extended to the next GuideNode (not
v necessarily the starting node).

Rotor angle of axis

Segment type Start position |End position
M ‘ GuidePoly of type absolute determined determined
0 ! 1 Starting 2 Guide value GuidePoly of type relative undetermined | undetermined
Change CAM imm=0 Node cycle - - -
Use blend dist=0 MoveDistanceSegment undetermined | undetermined
. L . FlyingStopSegment undetermined | undetermined
lllustration 2.103 Blending is Done to the Starting Node of the - -
. ReturnSegment undetermined | determined
CAM; Master Relative.
. . EventSegmentContainer undetermined | undetermined
Jump depends on the following segment of the starting node - _ _
of the CAM. TimePoly of type absolute determined determined
TimePoly of type relative undetermined | undetermined
All other EventSegments undetermined | undetermined

. When option Use blend distance = 1, there are 2

ibl Table 2.34 Segment types and their Classifications of Start
possible cases:

and End Position

- Minimum blending distance ends before
the CAM definition starts: The blending Blending ends inside segment with determined end position
distance is extended to the next node
(seen from the current guide value
position, based on the default CAM).

If the segment is a segment with a determined end
position (see Table 2.34), the blending distance is extended
to the end of the segment and the blending is done to

= this absolute (determined) position.

* 5
" Blending o e
= 3 Blending I
ug - Master absolute ™ E

\ -
< /\/ i % - Master absolute &
g \ P RN I
< | e RS o N -
5 Mo ) blend
% 2 dist DT R
o blend dis s is \-
| | g Return
0 ? 1 Starting 2 Guide value e Segment
Change CAM imm=0 Node cycle 0 ﬁ 1‘ ; -
Use blend dist=1 . Starting Guide value
Change CAM imm=0 Node cycle

lllustration 2.104 Blending is Extended to the Next GuideNode Use blend dist=1

(not necessarily the starting node) Illustration 2.106 Blending Ends inside a Segment with

Determined End Position (Here: ReturnSegment)

- Minimum blending distance ends within
a segment: The behavior depends on
the segment type where the blending
would end (see the following sub-

A special case is the GuidePoly of type absolute. Here, the
whole segment (not only the end position) is determined.
So for GuidePolys the blending distance is not extended.

chapters).
o
o <
Blending g Blending E
£ N Master absolute & 5 \ absolute Master absolute —
— \, — v \ . o
[S] y 5 \GuidePoly &
2 blgnd ' = \4’\4,, ......... .
£ e S 5 blend -~
5 5 dist
& \ \ -
‘ ‘ - 0 ¢ . 1 Starting 2 Guide value
0 ) 1 Starting 2 Guide value Change CAM imm=0 Node cycle
Change CAM imm=0 Node cycle Use blend dist=1
Use blend dist=1
Illustration 2.107 Blending Ends inside a GuidePoly of Type
lllustration 2.105 Minimum Blending Distance Ends within a Absolute
Segment

The blending is done to that exact position.
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Blending ends inside segment with undetermined end position

If the segment has an undetermined end position (see
Table 2.34), the blending distance is extended to the end of
the segment. The blending is done to the preceding node
of the segment.

blend

diSE P

F

Blending

130BF317.10

Segment with
undetermined
end position,«”

0 ? . 1 Starting
Change CAM imm=0 Node

Use blend dist=1

Master absolute

3

Rotor angle of axis

2 Guide value
cycle

Illustration 2.108 Blending Ends inside a Segment with
Undetermined End Position.

The blending is extended to the next node. The blending
behavior then depends on the node.

A special case is the GuidePoly of type relative. Here, the
servo drive calculates a P4 to adjust the velocity and the
acceleration to match at the point where the blending
distance ends. The position is not relevant here.

A blend
dist

130BF318.10

. Master absolute
relative |

Blending GuidePoly

using a P4

Rotor angle of axis

0 ! _ 1 Starting 2 Guide value
Change CAM imm=0 Node cycle

Use blend dist=1

lllustration 2.109 Blending Ends inside a GuidePoly of Type
Relative.
The blending distance is as specified.

The slave position is not relevant here, but is determined
automatically by the P4 that is calculated by the servo
drive to adjust the velocity and acceleration.

Blending ends at a node

The behavior is all the same, independent if this node is
the starting node of a CAM, or some other node. It is also
the same, if the blending distance has been extended to
the node or not. When blending to a node, the following
segment of this node is relevant.

For the EventSegmentContainer, the first EventSegment is
relevant. If the following segment is a segment with a
determined start position (see Table 2.34), a P5 is used to
blend to this position.

If the following segment is a segment with an
undetermined start position (see Table 2.34), the servo
drive calculates a P4 to do the blending in order to adjust

the velocity and acceleration of this start condition. The
slave position itself is not relevant.

A CAM error is issued if there is no following segment to a
node (as it is for example: the last node of a non-cyclic
CAM).

Actions

A list of actions can be attached to several events. These
events can be:
A node.

. The beginning of a segment.

. The end of a segment.

The order of executing actions when processing segment
A, node B, and segment C is the following:

. Start actions of segment A.

. End actions of segment A.

. Actions of node B.

. Start actions of segment C.

. End actions of segment C.

An action is described with a surrounding element to
define an actionID which is used for referencing inside the
CAM profile. This actionID must be unique across all
defined actions. Inside this action element, there can be 1
or more sub-elements.

Available actions are listed in the following sub-chapters.

<action actionID="0">

... specific action(s) with corresponding attributes

</action>

Illustration 2.110 Actions

Action: Change set of control loop parameters

To define an action that changes a set of control
parameters, the following element must be inserted inside
the action. The definition and value ranges are equal to
the general definition of a control parameter set within a
CAM profile.

To change the control parameters for the 15t set use:

<controlParaml speedP="0.1" speedI="0.1"
speedD="0.0" inertia="0.0004"

positionP="6" positionD="0" />

Illustration 2.111 Control Parameters for Set 1
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To change the control parameters for the 2™ set use:

<controlParamZ speedP="0.1" speedI="0.1"
speedD="0.0" inertia="0.0004"

positionP="6&" positionD="0" />

Illustration 2.112 Control Parameters for Set 2

Mandatory/ | Value
X optional range/ L.
Attribute Description
(+default allowed
value) values
speedP, M Float, See object 0x2012
speedl, same as | (chapter 7.6.5.1 Parameters
speedD, for object |57-10 to 51-15: Speed
inertia 0x2012. | Controller Parameters
(0x2012)).
positionP, | M Float, See object 0x2013
positionD same as | (chapter 7.6.4.1 Parameters
for object |51-16 and 51-17: Position
0x2013. | Controller Parameters
(0x2013)).

Table 2.35 Attributes for controlParam1

Mandatory/ |Value
X optional range/ L.
Attribute Description
(+default allowed
value) values
speedP, M Float, See object 0x2014
speed, same as | (chapter 7.6.5.2 Parameters
speedD, for object |57-20 to 51-25: Speed
inertia 0x2014. | Controller Parameters 2
(0x2014)).
positionP, | M Float, See object 0x2015
positionD same as | (chapter 7.6.4.2 Parameters
for object |51-26 and 51-27: Position
0x2015. | Controller Parameters 2
(0x2015)).

Table 2.36 Attributes for controlParam2

Select set of control loop parameters

To define an action that changes the used set of control
parameters, the following element must be inserted inside
the action.

<selControlParam set="1"/>

Value
Mandatory/
X K range/ e
Attribute | optional Description
allowed
(+default value)
values
set M 1/2 Switches/selects
control parameter set
1 or?2.

Table 2.37 Attributes for selControlParam

Action: Set/Reset Digital Output

To define an action that changes the digital output, the
following element must be inserted inside the action.

<setDigOut value="on"/>

The attribute value is mandatory and the allowed values
are on, off, and toggle, where toggle inverts the current
state of the digital output. The polarity of the digital
output can be configured using object 0x200F (see
chapter 7.21.3 Parameter: Dual Analog User Inputs Configu-
ration (0x200F)).

Mandatory/
X optional Value range/ .
Attribute Description
(+default allowed values
value)
value M on/off/toggle |Switches the

digital output
on, off, or
changes the
current state.

Table 2.38 Attributes for setDigOut

Action: Rounding Compensation

This action is used to compensate the rounding errors that
necessarily appear during calculations. The behavior is
similar to the ReturnSegment behavior, but there should
not be an explicit movement. This means that the servo
drive must be near to the correct position (so only small
rounding errors can be compensated), otherwise the servo
drive jumps to the corrected position.

<compensateRounding partition="1" revolutions="1"
offsetRev="0.25"/>

Mandatory/
X optional Value range/ e
Attribute Description
(+default allowed values
value)
partition M Integer: (0;16) |Can be used
for shaped
plates when

several equal,
valid starting
positions are
allowed. The
worst case
movement is
influenced by
this parameter.
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relative to the
nearest
physical
position. The
reference-
position is
determined by
the absolute
position at the
beginning of
this segment
and the
partition/
revolutions.
Given in
revolutions of
the axis.

Table 2.39 Attributes for compensateRounding

Action: Log Value

This action is used to log values at specific points in the
CAM for later readout. All parameters that are available in
the object dictionary can be logged.

There are 16 memory cells available for logging. The
information is not automatically read out. This must be
done by the application. Memory cells are in object 0x3870
(see chapter 7.14.16 Parameter: Logged Values (0x3870)).

<logValue index="0x2020"
memory="1"/>

sub-index="0x01"

The data must be interpreted according to the data type
of the value.

Mandatory/ Mandatory/
i optional Value range/ L. i optional Value range/ L.
Attribute Description Attribute Description
(+default allowed values (+default allowed values
value) value)
revolutions O; default = 1 |Integer >0 Number of index M Existing Index of the
revolutions parameter parameter to
that are used index be logged.
when Sub-index O; default = 0 |Existing sub- Sub-index of
calculating index the parameter
valid positions, to be logged.
for example, if memory M Integer: [1;16] |Memory cell
there is a gear. the parameter
offsetRev O; default = 0 |Float Desired end should be
rotor position logged to.

Table 2.40 Attributes for logValue

Action: Digital Input Counter

These actions control the counters of the digital input.

<resetCounter

input="1"/>

Element resetCounter resets the counter value to 0.

Mandatory/
optional Value range/
Attribute P J Description
(+default allowed values
value)
input M 1/2 Selects if the

1t or the 2nd
digital input
counter is
affected.

Table 2.41 Attributes for resetCounter

<startCounter

input="1"

edge="rising"/>

Element startCounter starts the counting of the specified
digital input events of the specified digital input.

Mandatory/
X optional Value range/ L.
Attribute Description
(+default allowed values
value)
input M 1/2 Selects if the
1%t or the 2™
digital input
counter is
affected.
edge M Rising/falling/ |Indicates which

both

input events
are counted.

Table 2.42 Attributes for startCounter

<stopCounter

input="1"/>

Element stopCounter stops the counting of any digital
input events of the specified digital input.
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Mandatory/
X optional Value range/ L.
Attribute Description
(+default allowed values
value)
input M 1/2 Selects if the
15t or the 2™
digital input
counter is
affected.

Table 2.43 Attributes for stopCounter

The counter values can be read from the object 0x3860
(see chapter 7.14.17 Parameter: Digital Input Counters
(0x3860)). The values are read/write for manually modifying
the counters.

Action: Set Follow Segment

Instructs the servo drive to change the used succeeding
segment of a node. It is only possible to select a segment
ID that has this node ID defined as preceding node. This
change is preserved over the guide value cycles, so no
automatic switching back takes place.

<setFollowSegment nodelD="1" seglD="2"/>

Mandatory/
optional
(+default
value)

X Value range/ L.
Attribute Description

allowed values

nodelD M The mode ID

to get another

An existing
node ID.
following
segment.
When using a
non-existing
nodelD, a
notification
from the axis is
sent.

seglD M An existing The segment
ID that will be

processed after

segment ID.

the specified
node. When
using a non-
existing segiD,
a notification
from the axis is

sent.

Table 2.44 Attributes for setFollowSegment

Exit conditions

The following exit conditions are used to monitor several
variables. The axis proceeds with the next segment as soon
as the condition is met. Exit conditions can only be defined
for EventSegments.

An exit condition is described with a surrounding element
to define an exit/D which is used for referencing inside the
CAM profile. This exitID must be unique across all defined
exit conditions. Inside this exit element, there can be 1 or
more subelements. Available exit conditions are listed in the
following sub-chapters.

<exit exitlD="0">
... specific exit condition(s) with corresponding attributes
<exit>

Exit: Rectangle Mark Detection

This exit condition is used to start the search for a
rectangle mark, using the sensor interface. This exit
condition is used for alignment, depending on a sensor
signal. When using this exit condition, the axis waits for a
rectangle input on the sensor interface with a length
between the specified minimum and maximum.

When using an analog sensor, a threshold for the height of
the impulse must be defined. Positive and negative
impulses can be processed. This equates to light and dark
marks with optical sensors. The axis proceeds with the next
segment as soon as the impulse is found or the maximum
duration of the segment is reached.

If the mark has been found and the following segment is a
braking segment (TimePoly which leads to a standstill), the
servo drive always stops at the same distance to the mark.

Accelerating Decelerating
phase phase
-~ -~

130BF260.10

Decelerating

Rotor angle

Guide value

Illustration 2.113 Behavior when Mark was Found

The time at which the mark is found depends on the
position of the mark. The black line shows an example for
the case that the mark is found right at the point in time
that is marked with the black arrow.

The duration of the segment determines the latest point in
time when the search is aborted. If the mark is found
before this duration is over, the axis proceeds with the
following segment immediately after the mark is found.

Proceeding to the next segment always takes place in
relation to the middle of the impulse. To make this
possible, the point in time for proceeding depends on the
parameterized maximal length of the mark.

<rectMark input="1" mode="analogue" threshold="50"
minLength="300" maxLength="400"/>
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Mandatory/
optional
(+default
value)

X Value range/ L.
Attribute Description

allowed values

Selects if the
15t or the 2™
digital input is
affected.

input M 1/2

mode M Analogue/ Specifies the
digital signal source.
Allowed values
are analog or

digital.

threshold M Float: [-100; Threshold for
100]% the sensor
signal in %.
Negative
values are used
for inverse

mark polarity.

minLength M Integer: 0 to Specifies the
maximum
length that is

recognized as

maxLength

a mark; Given
in number of
samples.

maxLength M Integer: Specifies the
minLength to | maximum
65535 length that is
recognized as
a mark; Given

in number of

samples.

Table 2.45 Attributes for rectMark Search

Exit: Pattern detection

Just like the search for a rectangle mark, also the search
for a pattern is used for alignment, depending on a sensor
signal. In contrast to the rectangle mark, here it is possible
to search for any mark. Therefore, it is necessary to
download the reference signal to the axis together with
the CAM profile. A pattern search can only be done using
an analog sensor.

The behavior of the search for pattern exit condition is
more or less equivalent to the search for a rectangle mark
(see lllustration 2.113). As soon a pattern is recognized, the
axis proceeds with the next segment. In addition to the
reference pattern, the axis only needs a threshold for the
expected correlation. It is usually placed in the middle
between the highest disturbing signal and the expected
desired signal.

The time at which the pattern is found, depends on the
position of the pattern. The black line shows an example
for the case that the pattern is found right at the point in

time that is marked with a black arrow. The position of the
succeeding node determines the latest point in time when
the search is aborted. If the pattern is found before
reaching the succeeding node, the axis proceeds with the
following segment right after the pattern is found, that
means before the succeeding node is reached.

Proceeding to the next segment always takes place in
relation to the end of the pattern. When changing the
position or the length of the reference pattern, the
position where the axis stops is also changed.

<pattern input="1" threshold="50" subsample="1"
checkLength="1"/>

Mandatory/
optional
(+default
value)

input M 1/2

X Value range/ L.
Attribute Description

allowed values

Selects if the
first or the
second digital
input is
affected.
Float: [-100; Threshold for
100]% the minimum

threshold M

correlation in
%. Negative
values are used
for inverse
mark polarity.

subsample M 0-4 Subsampling
factor for
sensor input.
0: 16 kHz or
20 kHz

1: 8 kHz or
10 kHz

2: 4 kHz or
5 kHz

3: 2 kHz or
2.5 kHz

4: 1 kHz or
1.25 kHz

Number of

checkLength M Integer: [1;
1000] consecutive
descending
correlation
samples after
correlation

maximum.

Table 2.46 Attributes for Pattern Search Action

Each CAM profile has 1 pattern file associated. This means
that, if there is >1 pattern search action inside 1 CAM, they
would use the same pattern file.

The pattern information is transmitted to objects 0x3830 to
0x3837 (see chapter 7.14.6 Parameters: CAM Pattern 1-8
(0x3830-3837)).
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Check Digital Input Event Mandatory/
This exit condition checks for the state of the digital input. Attribute optional Value range/ Description
As soon as the specified state is reached, the axis proceeds (+default allowed values
with the next segment. value)
) ) input M 1/2 Selects if the
<checkDiglnput input="1" value="off"/> 1% or the o
Mandatory/ analog input is
. affected.
Attribut optional Value range/ Descrioti
ribute escription _
(+default allowed values P threshold M 0-1 Threshold to
value) be exceeded or
input M 1/2 Selects if the undem;n.
15t or the 2nd Scaled from 0
R . to 1.
digital input is
condition M Above/below |Selects if the
affected.
t
value M On/off/toggle |Switches the segmen
. should be left
digital output
if the threshold
on, off, or
has been
changes the
exceeded or
current state.
underrun.

Table 2.47 Attributes for Pattern Search Action

Table 2.49 Attributes for checkAnalnput

Counter Exceeds Limit

Exit: Velocity Below/Above Limit

This exit condition checks for the digital input counters
that are controlled via actions (see section Digital Input
Counter in chapter 2.4.5.5 Advanced CAM). As soon as the
threshold value is reached or exceeded, the axis proceeds

. ment.
with the next segment. segment

<checkVelocity threshold="500"

This exit condition checks if the velocity is below or above
the specified absolute. As soon as the value is above or
below the threshold, the axis proceeds with the next

condition="above"/>

<checkCounter input="1" threshold="500"/>
Mandatory/ Mandatory/
. X optional Value range/ L.
X optional Value range/ _ Attribute Description
Attribute Description (+default allowed values
(+default allowed values
value)
value) hreshold | loci
input M 1/2 Selects if the thresho M Float Velocity
threshold to be
15t or the 2d
digital input exceeded or
igital inpu
9 .p underrun. The
counter is )
velocity must
affected. i X
be given in
threshold M Positive integer | Defines the ps
threshold of :
condition M Above/below |Selects if the
the counter
(greater or segment
9 ) should be left
cqual if the threshold
Table 2.48 Attributes for checkCounter has been
exceeded or
Check Analog Input Event underrun.

This exit condition checks for the state of the analog input.
As soon as the specified state is reached, the axis proceeds

with the next segment. Torque Below/Above Limit

<checkAnalnput input="1" threshold="0.5"
condition="above">

Table 2.50 Attributes for checkVelocity

This exit condition checks if the torque is above or below
the specified absolute value. As soon as the value is above

or below the threshold, the axis proceeds with the next

segment.

<checkTorque threshold="500"

condition=

"above"/>
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Mandatory/ Control | Meaning | Auvaila- Control Control Control
i optional Value range/ L. code bility parameter | parameter | parameter
Attribute Description
(+default allowed values 1 2 3
value) 0x0000 |Reserved |- Reserved |Reserved [Reserved
threshold M Float Torque 0x0001 | Rotation Basic & Rotation [Deceleration [float;
threshold to be stop Advanced | stop rps per second]
exceeded or option Low byte [High byte
underrun. The code (see
torque must Table 2.54)
be given in 0x0002 |Segment | Advanced | SegmentID | Parameter [float; in
mNm. parameter |only revolutions]
condition M Above/below | Selects if the during run- Low byte [High byte
segment time
should be left 0x0003 |Set follow |Advanced | nodelD SegmentID | Reserved
if the threshold segment only
has been 0x0004 |Node Basic & [nodelD/No | 1: Enable |Reserved
exceeded or signaling | Advanced|. of data |0: Disable
underrun. status point
(leads to a
Table 2.51 Attributes for checkTorque
status
information
Distance Above Limit .
with status
This exit condition checks if the distance that has been code
processed during the current segment is above the 0x0005)
specified absolute value. As soon as the value is above the 0x0005 |Go to Basic & |Direction |Time in Reserved
threshold, the axis proceeds with the next segment. setpoint Advanced | option ms
<checkDistance threshold="500"/> (while code (see
Mandatory/ guide Table 2.55)
Attribute optional Value range/ Description Va|Ue. ;
(+default allowed values velocity is
value) 0)
threshold M Float Distance Table 2.53 CAM Control Data Information
threshold to be
e)fcee(]!Ed' When using the PLC, the libraries provide function blocks
Given 'h to send the commands. The function blocks are described
revolut|or.1$. of in chapter 6.5.6 Drive - CAM Operation.
rotor position.

Table 2.52 Attributes for checkDistance

2.4.5.6 Commands During Operation

The commands listed in this chapter are provided by the
servo drive to control the functionality during the
operation of a CAM. Some commands are only available if
an advanced CAM is used. The CAM control data
information is represented in 4 16 bit objects (see

chapter 7.14.3 Parameter: CAM Control (0x3800) for object
description). One of them is the control code, whereas the
rest contain additional parameters (see Table 2.53). The
detailed descriptions are given in the following sub-
chapters.

Bit 16 (MSB) of the control code is a toggle bit. As
synchronous fieldbuses are supported, it is not possible to
distinguish between a new and a resent command.
Therefore, the edge of the toggle bit is used for this
purpose.

Rotation stop

This command issues a stop of the servo drive for 1 CAM
cycle. The stopping takes place according to the Table 2.54.

Value | Definition

0 Coasting and stay in Operation enabled.

+1 Slow down on specified ramp and stay in Operation
enabled.

+2 Slow down on current limit and stay in Operation enabled.

Table 2.54 Rotation Stop Option

The CAM processing is resumed at the starting node of the
CAM. Ensure that the resuming can take place without
jumps.
For advanced CAMs, this can be done by:

. Starting the CAM with a relative movement.

. Starting the CAM with a ReturnSegment
(suggested solution).
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For basic CAMs, use the slave relative option. A jump
occurs if the CAM starts with an absolute movement and
the servo drive is at a different position. No blending
occurs.

Segment parameter during run-time

This command sends a parameter to a specific segment.

distinguish between a new and a resent notification.
Therefore, the edge of the toggle bit must be monitored.
The CAM status information is represented in 4 16-bit
objects (see chapter 7.14.2 Parameter: CAM Status (0x3801)).
One of them is the status code, whereas the rest contains
additional information (see Table 2.56).

The parameter influences the behavior of the segment Status | Meaning Status Status Status
during run-time. Segment types that expect an angle code parameter parameter | parameter
parameter at every guide value cycle (master cycle) are 1 2 3
Move Distance segments and Flying Stop segments (see 0x0000 |Reserved Reserved Reserved |Reserved
chapter 5.7.7.7 Editing Advanced CAM Profiles). 0x0002 |Result of SegmentID of |1: Success |Reserved
The specific segment is addressed using its ID. The dynamic alignment 0: Failure
parameter is a floating point value given in rotor shaft alignment segment
revolutions. (pattern or
Set follow segment mark)
. . . 0x0004 | Following error | SegmentID of |Reserved |Reserved
This commanfi instructs the servo drlve.to change t.he (also signaled | the segment
used succeeding segment of a node. It .IS only possible to in the in which the
select a segment ID that already has this node ID defined Statusword) following error
as preceding node. This change is preserved over the occurred
guide value cycles. Therefore, no automatic switching back 00005 | Noderdata nodelD/data | SegmentiD | Reserved
takes place. . )
point passed | point that was |of current
Node signaling status passed segment/n
This command enables/disables the signaling of a node/ ot
data point. That means that the servo drive can send a available
notification when passing a node/data point. If there are for basic
too many notifications coming from the axis, others could CAM
be delayed. Basic CAMs do not signal the passing of a data 0x0006 | Bad parameter | Sent Sent parameter [float]
point per default. sent to a SegmentID Low byte |High byte
Segment or
Go to setpoint
segment does
This command issues a movement to the setpoint of the not exist
CAM while the Guide Value velocity is 0. This is used, for 0x0007 | Bad parameter |Sent Sent Reserved
example, when starting up a CAM with slave absolute and sent: Error SegmentlD nodelD
the servo drive is at another position. The required when setting
movement is then calculated by the servo drive automat- following
ically, based on the direction option code (see Table 2.55) segment of a
over the specified time. This movement takes place using a node (node or
polynomial of 5t degree. The Guide Value velocity must segment not
stay at 0 until this movement is finished. valid)
0x0009 | Correction ID of MoveDis- |Logical rotor angle
Value | Definition angle tanceSegment |[float; given in
0 Normal movement similar to linear axis. indication revolutions]
+1 Movement only in negative direction. Low byte |High byte
+2 Movement only in positive direction. 0x000A | Flying stop ID of Flying- Logical rotor angle
+3 Movement the shortest way. Assuming a rotary axis. Cam angle StopSegment | [float; given in
slave scaling is considered (regarding a possible gear). indication revolutions]
+4 Movement in last direction. Low byte |High byte
Table 2.55 Direction Option Code 0x000B |Forced Time- [ID of EventSeg- [Reserved |Reserved
exit; mentContainer
. A . EventSegment-
2.4.5.7 Notifications from the Servo Drive Container t00
short
The servo drive sends out information about the currently
ongoing CAM execution or as a reaction on a command. Table 2.56 CAM Control Data Information
Bit 16 (MSB) of the status code is a toggle bit. As
synchronous fieldbuses are supported, it is not possible to
76 Danfoss A/S © 01/2017 All rights reserved. MG36D102
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The PLC library provides the information in function block
chapter 6.5.6.9 DD_ReadCaminfo_ISD51x.

2.4.6 Gear Mode

In Gear mode, the servo drive executes a synchronized
movement based on a master axis by using a gear ratio
between the master and the slave position. The guide
value can be provided by an external encoder, virtual axis,
or the position of another axis. This functionality can be
commanded using function block MC_Gearln_ISD51x (see
chapter 6.5.5.9 MC_GearIn_ISD51x) and
MC_GearlnPos_ISD51x (see

chapter 6.5.5.10 MC_GearlnPos_ISD51x).

The slave axis calculates its position out of the master
position value (see chapter 7.8.1 Parameter: Position Guide
Value (0x2060)). The slave axis sets its target position
corresponding to the configured gear ratio (see

chapter 7.15.1 Parameter: Gear Ratio (0x3900)). The principle
of the Gear mode is shown in lllustration 2.114.

o

-

: m

Slave drive N

n

Th

Gear acceleration Slave g

. Master position i i [22]

Master axis P Gear deceleration position Slave axis )

Gear ratio numerator
Gear denominator

Illustration 2.114 Gear Mode Description

The slave velocity is calculated as:

gear ratio numerator

Slave velocity = X master velocity

gear ratio denominrator

To start a geared movement, the acceleration (see
chapter 7.5.7 Parameter 50-11: Profile Acceleration (0x6083))
and deceleration (see chapter 7.5.8 Parameter 50-12: Profile
Deceleration (0x6084)) can also be configured. These
parameters are also used to link up the gear. The slave
ramps up or down to the ratio of the master velocity
according to the given acceleration or deceleration value
and locks in when this velocity is reached.

There are 2 synchronization methods:
. The relative synchronization between the master
and the slave is important (Gear In functionality).
For the Gear In functionality, the synchronization
phase is velocity controlled, so any lost distance
during synchronization is not caught up.

. The absolute relation between master and slave is
important (Gear In Pos functionality), as shown in
lllustration 2.115.

TRUE
Execute

FALSE| >t

130BF574.10

TRUE
Start sync

FALSE t

TRUE
Insync
FALSE

Master sync position+
L J---

Master start distanceli

Slave sync position | ---——————___1_ /

lllustration 2.115 Timing Diagram for Gear In Position
Procedure

A polynomial of maximum 5t degree is used for the
synchronization phase.

The mode is activated by writing -7 to object 0x6060.

For the Controlword (see chapter 7.2.1 Parameter 16-00
Controlword (0x6040)) and the Statusword (see

chapter 7.3.1 Parameter 16-03 Statusword (0x6041)), the bits
that usually hold the operating mode-specific bits are
defined here.

Depending on the value of the Guide value option code
object (see chapter 7.8.3 Parameter: Guide Value Option
Code (0x2061)), the guide value (backward or forward
movement) must be handled. The parameters specific to
this mode are listed in chapter 7.15 Gear Mode Objects.

2.4.7 ISD Inertia Measurement Mode

This mode measures the inertia of an axis. It is used to
measure the inertia of the servo drive and the external
load, and can be used to optimize the control loop
settings. The friction effects are eliminated automatically.

This functionality can be commanded using function block
DD_Getlnertia_ISD51x (see

MG36D102
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chapter 6.5.5.11 DD_GetlInertia_ISD51x). It can also be used
via LCP parameter 52-6* Inertia Measurement. The
measured inertia is written to object 0x2009 (see
chapter 7.16.1 Parameter 52-60: Measured Inertia (0x2009)).

The measured value is not automatically used by the
control loop.

AWARNING

DANGER OF MOVING PARTS

The servo drive moves during the measurement.

. Limit the maximum velocity to be used during
measurement using object 0x200A, sub-index
01 (see chapter 7.16.2 Parameters 52-61 and

52-62: Inertia Measurement Parameters (0x200A)).

. Limit the maximum torque to be used during
measurement using object 0x200A, sub-index
02 (see chapter 7.16.2 Parameters 52-61 and

52-62: Inertia Measurement Parameters (0x200A)).

To start the measurement, the servo drive must be
switched to ISD Inertia Measurement mode. Switching is
always possible when the servo drive is disabled. If the
servo drive is in state Operation enabled, it must be in
Standstill (defined in chapter 10.1 Glossary). Start the
measurement by using bit 4 in the Controlword (see
chapter 7.2.1 Parameter 16-00 Controlword (0x6040)). The
end of the measurement is reported in the Statusword (see
chapter 7.3.1 Parameter 16-03 Statusword (0x6041)). After
the measurement, the value can be read from object
0x2009 (see chapter 7.16.1 Parameter 52-60: Measured
Inertia (0x2009)).

If an error occurred during the measurement, the servo
drive signals the error in the Statusword and the value of
object 0x2009 (see chapter 7.16.1 Parameter 52-60:
Measured Inertia (0x2009)) is used for the error reason.

2.4.8 Cyclic Synchronous Position Mode

In Cyclic synchronous position mode, the trajectory
generator of the position is located in the control device,
not in the servo drive. The overall structure for this mode
is shown in /llustration 2.116. The servo drive provides
actual values for position, velocity, and torque to the
control device. In cyclic synchronous manner, it provides a
target position to the servo drive, which performs position
control, velocity control, and torque control.

Target position (0x607A) \Position\ \Velocity
| control | | control

130BF261.10

Torque
control
T ;

Illustration 2.116 Cyclic Synchronous Position Mode Overview

Torque actual value (0x6077)

Velocity actual value (0x606C)

<Fosition actual value (0x6064)

Illustration 2.116 shows the inputs and outputs of the servo
drive control function. The input value (from the control
function point of view) is the target position.

Target position (0x607A) |
Drive mirror mode (0x2016,02) ___| Multiplier

Target Position actual
position value (0x6064)

130BF262.10

Following error window (0x6065)

Following error

Following error time out (0x6066) actual value

Max motor speed (0x6080) | Drive (0x60F4)
Drive mirror mode (0x2016,02) J Multiplier control Velocity actun
Quick-stop deceleration (0x6085) function|Ye'ocity actual

value (0x606C)
Quick-stop option code (0x605A)

Interpolation time period (0x60C2)

Torque actual
value (0x6077)

Max torque (0x6072) | Minimum | Torque
comparator| limit

Illustration 2.117 Cyclic Synchronous Position Control Function

The servo drive monitors the following error. Other
features specified in this mode are limitation of motor
speed and a quick stop function for emergency reasons.
The torque is limited as well. The interpolation time period
defines the time period between 2 updates of the target
position and is used for intercycle interpolation.

The target position is interpreted as absolute value. The
position actual value is used as output to the control
device. Further outputs are the velocity actual value,
torque actual value, and the following error actual value.
All values are given in user-defined units.

A target position value outside the allowed range of the
following error window around a position demand value for
longer than the following error time-out results in setting
bit 13 (Following error) in the Statusword to 1. Object
0x2055: Following error option code is not supported in
this mode of operation.

2.4.9 Cyclic Synchronous Velocity Mode

In Cyclic synchronous velocity mode, the trajectory generator
of the velocity is located in the control device, not in the
servo drive. The overall structure for this mode is shown in
Illustration 2.118. The servo drive provides actual values for
position, velocity, and torque to the control device. In
cyclic synchronous manner, it provides a target velocity to
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the servo drive, which performs velocity control and
torque control.

130BF263.10

S

Target velocity (0X60FF) Velocity 0
control control .

_ Torque actual value (0x6077)

Velocity actual value (0x606C)

Position actual value (0x6064)

Illustration 2.118 Cyclic Synchronous Velocity Mode Overview

Hllustration 2.119 shows the inputs and outputs of the servo
drive control function. The input value (from the control
function point of view) is the target velocity.

Target velocity (OX60FF)

‘ T
> Multipli arget
Drive mirror mode (0x2016,02) ‘ ditiplier velocity
Max motor speed (0x6080)
‘Multiplier

Drive mirror mode (0x2016,02)

Quick-stop deceleration (0x6085) Drive
control
Quick-stop option code (0x605A) function

Position actual
value (0x6064)

130BF264.10

Following error
actual value
(0x60F4)

Velocity actual
value (0x606C)

Interpolation time period (0x60C2)

Torque actual

Max torque (0x6072) Minimum | Torque -
value (0x6077)

comparator| limit

lllustration 2.119 Cyclic Synchronous Velocity Control Function

The servo drive supports limitation of motor speed and a
quick stop function for emergency reasons. The torque is
limited as well. The interpolation time period defines the
time period between 2 updates of the target velocity
and/or additive velocity and is used for intercycle interpo-
lation. The position actual value is used as mandatory
output to the control device. The PLC calculates the actual
velocity from the changes to the actual position changes.
All values are given in user-defined units.

2.5 Motion Functions

Function Description

Digital CAM [ This functionality controls whether the digital
switch output is enabled or disabled, depending on the
axis position. It performs a function comparable
to switches on a motor shaft. Forward and
backward movements of the axis position are
allowed. On and off compensation and hysteresis
can be parameterized.

Function Description

Guide value [The guide value is used in all synchronous modes
of operation (CAM mode and Gear mode). It is
used as the master position within the

synchronous modes.

Table 2.57 Motion Functions

2.5.1 Digital CAM Switch

This functionality controls whether the digital output is
enabled or disabled, depending on the axis position. It
performs a function comparable to switches on a motor
shaft. Forward and backward movements of the axis
position are allowed. On and off compensation and
hysteresis can be parameterized.

The digital CAM switches are stored and handed over to
the servo drive using the contents of an XML file. The
content is stored automatically in the servo drive. There is
only 1 configuration for the digital CAM switches and a
maximum of 100 switches are supported.

The calculation of the digital CAM switches is based on the
Position actual value (see chapter 7.7.5 Parameter 50-03:
Position Actual Value (0x6064)) in all modes of operation
except CAM mode. In CAM mode, the calculation is based
on the Logical CAM position (see chapter 7.14.12 Parameter:
Logical CAM Position (0x2020)). The cyclic usage of switches
is based on the range of the Position actual value and/or
the Logical CAM position.

Information about the state of the digital CAM switching
functionality is given in object 0x2005 (see

chapter 7.22.13 Parameter 50-07: Overlaying Motion Status
(0x2005)).

A compensation time with which the switching on (see
chapter 7.17.1 Parameter: On Compensation (0x3840)) or the
switching off (see chapter 7.17.2 Parameter: Off Compen-
sation (0x3841)) can be advanced or delayed in time.

A hysteresis can be defined by using object 0x3842 (see
chapter 7.17.3 Parameter: Hysteresis (0x3842)) to avoid
jittering around the switching point.

To use the digital CAM switch, transfer the file content to
object 0x3844 (see chapter 7.17.5 Parameter: Digital CAM
Switches Data (0x3844)). Afterwards, parse the profile using
object 0x3843 (see chapter 7.17.4 Parameters: Digital CAM
Switch Parsing Control (0x3843)). When the status signals
that the data is valid, the functionality can be enabled by
using the Controlword (see chapter 7.2.1 Parameter 16-00
Controlword (0x6040)).

ISD touch This functionality stores the position actual value

probe at a rising or falling edge of the configured digital
input.
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NOTIC.

The digital output must be configured to be used for the
digital CAM switching functionality by using object
Ox2FFF (see chapter 7.21.5 Parameter 52-05: Digital
Output Configuration (0x2FFF)). Otherwise, the activation
of the digital CAM switch has no effect.

This functionality can be commanded via PLC by using
function blocks DD_PrepareDigCamSwitch_ISD51x and
DD_DigitalCamSwitch_ISD51x.

<?xml version="1.0"72>

<DigitalCamSwitch version="0.0.0.1">
<OnCompensation> -125 </OnCompensation>
<0offCompensation> 250 </0OffCompensation>
<8witches Unit="User” Hysteresis="150">
<Switch CamsSwitchMode="Position”
FirstOnPosition="2000" LastOnPosition="3000"
AxisDirection="Positive” />
<Switch CamSwitchMode="Position”
FirstOnPosition="2500" LastOnPosition="3000"
AxisDirection="Negative” />
<Switch CamSwitchMode="Position”
FirstOnPosition="4000" LastOnPosition="1000"
AxisDirection="Both” />
<Switch CamSwitchMode="Time”
FirstOnPosition="3000" AxisDirection="Both”
Duration="1350" />

</8witches>
</Digitalcamswitch>

Illustration 2.120 XML Representation of Digital CAM Switches

Each file can only contain 1 DigitalCamSwitch element.

Attribute [ Mandatory/ Value
optional

Description
range/
(+default value) | allowed
values

Gives the version of
the digital CAM
switches definition.

version (0} XXXX

Table 2.58 Attributes for DigitalCamSwitch Element

The DigitalCamSwitch element contains the following
optional elements:
. OnCompensation (see chapter 7.17.1 Parameter: On
Compensation (0x3840)).

. OffCompensation (see chapter 7.17.2 Parameter: Off
Compensation (0x3841)).

If those elements are present, the parameters are written
to the object dictionary at the point of enabling of the
digital CAM.

When disabling the digital CAM switching functionality, the
values persist (that is, they do not switch back to values,
before the enabling). It is also possible to change those
values during the operation of the digital CAM by writing

different values to the objects. This does not change the
content of object 0x3844 (see chapter 7.17.5 Parameter:
Digital CAM Switches Data (0x3844)).

Switches is a mandatory element.

Attribute [ Mandatory/ | Value Description
optional range/
(+default allowed
value) values
Unit M User/ Defines the unit in which

revolutions |all the position values in

this file are given. Allowed

values are:

e User: The position
values are given in user-
defined position units.
All numerical values
accept integers only.

e Revolutions: The
position values are
given in shaft
revolutions (matching
the units that are used
in CAM mode). The
numerical values accept
floats and integers.

Hysteresis | M If unit = See
User: chapter 7.17.3 Parameter:
integer =0 | Hysteresis (0x3842) for the

If unit = description. This parameter
Revolutions: |is written to the object
float =0 dictionary at the point of
enabling of the digital
CAM. When disabling the
digital CAM switching
functionality, the value
persists (that is, it does not
switch back to value before
the enabling). It is also
possible to change this
value during the operation
of the digital CAM by
writing a different value to
the object. It is not
possible to change the
parameter in the file on-
the-fly. The unit of this
value depends on the Unit
attribute of the Switches
element.

Table 2.59 Attributes for Switches Element
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The Switches element itself contains 1-100 switch Attribute Mandatory/ Value Description
elements. optional range/
(+default value) |allowed
Attribute Mandatory/ Value Description values
optional range/ AxisDirection M Both/ Defines in
(+default value) |allowed positive/ which directions
values negative the switches are
CamSwitchMode | M Position/ Position and used:
time time-based e Both: Switch
switches are is active in
possible and a both
mixture of both directions.
can be used. e Positive:
Possible values Switch is
are: only active,
e Position: when the
Position servo drive
based. moves in
Attribute positive
LastOnPo- direction.
sition is .
o Negative:
mandatory, o
. Switch is
attribute i
o only active,
Duration is
when the
not used. X
servo drive
e Time: Time moves in
based. negative
Attribute direction.
LastOnPo- - - - -
L Duration M if integer >0 | Duration that
sition is not ) .
used CamSwitchMode the output is
X ' = Time; not ON. Given in
attribute . .
L used otherwise milliseconds.
Duration is
mandatory. Table 2.60 Attributes for Switches Element
FirstOnPosition |M If unit = Lower boundary
User: where the <?xml version="1.072>
. 5 . <DigitalCam8witch version="0.0.0.1">
integer >0 switch is ON. <OnCompensation> -125 </OnCompensation>
. . . ffCompensation> 250 </0ffCompensation:
If unit = The unit of this ::wiich};.a Un§t=";ser" e H:stirasi:=”l;0”>
Revolutions: |value depends vl G e St ey S
float >0 on the Unit <Switch CamSwitchMode="Position” FirstOnPosition="2500"
- LastOnPosition="3000" ExisDirection="Negative” />
attribute of the </8witch CamSwitchMode="Position” FirstOnPosition="4000"
LastOnPosition="1000" AxisDirection="Both” />
Switches </switches>
</DigitalCamSwitch>
element. .
— - - Illustration 2.121 Example 1
LastOnPosition | M if If unit = Upper boundary
CamSwitchMode | User: where the
= Position; not |integer >0 |switch is ON.
used otherwise |If unit = The unit of this
Revolutions: |value depends
float >0 on the Unit
attribute of the
Switches
element.
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1000 2000 3000 4000 5000 1000 Position

Axis is moving continuously in positive direction

Illustration 2.122 Example 1 - Behavior of Output in Positive
Direction

lllustration 2.122 shows the behavior of the output when
the axis is moving continuously in a positive direction. The
axis is a modulo axis with a modulo length of 5000. It does
not include on/off compensation or hysteresis.

Resulting output with delay 2

Without delay o

25 Switch01 250 é
ms ms 2

LI I S B B B B B B -
2000 2500 3000

Resulting position depends on the current velocity

Illustration 2.123 Example 1 - Use of On/Off Compensation

lllustration 2.123 shows the additional use of on compen-
sation of 125 ms and off compensation of 250 ms. The axis
is moving continuously in a positive direction.

Switch03 |
|
\

‘ Switch02
\ \
‘ | | | ‘
1000 2000 3000 4000 5000 1000 Position

Switch03

130BF236.10

Axis is moving continously in negative direction

Illustration 2.124 Example 1 - Behavior of Output in Negative
Direction

Illustration 2.124 shows the behavior of the output when
the axis is moving continuously in a negative direction.
The axis is a modulo axis with a modulo length of 5000. It
does not include on/off compensation or hysteresis.

Example 2:

<?xml version="1.0"7>
<DigitalCamSwitch version="0.0.0.1">
<OnCompensation> 0 </OnCompensation>
<0ffCompensation> 0 </CffCompensation>
<8witches Unit="User” Hysteresis="150">
<8witch CamSwitchMode="Time” FirstOnPosition="3000"
AxisDirection="Both” Duration="1350" />
</Switches>
</DigitalCamSwitch>

lllustration 2.125 Example 2

135‘0 ms

Switch04

130BF237.10

l
1000 2000 3000 4000 5000 1000  Position

Axis is moving continously in positive direction

lllustration 2.126 Example 2- Behavior of Output in Positive
Direction

Illustration 2.126 shows the behavior of the output when
the axis is moving continuously in a positive direction. The
axis is a modulo axis with a modulo length of 5000. It does
not include on/off compensation or hysteresis.

1350 ms
I

Switch04

130BF238.10

I
1000 2000 3000 4000 5000 1000  Position

Axis is moving continously in negative direction

lllustration 2.127 Example 2- Behavior of Output in Negative
Direction

Illustration 2.127 shows the behavior of the output when
the axis is moving continuously in a negative direction.
The axis is a modulo axis with a modulo length of 5000. It
does not include on/off compensation or hysteresis.

2.5.2 ISD Touch Probe

This functionality stores the position actual value and a
time stamp at the rising or falling edge of the configured
digital input. This functionality is available in all modes of
operation for each input individually.

The function is configured using object 0x60B8 (see
chapter 7.18.1 Parameter: Touch Probe Function (0x60B8)),
where the different options regarding the trigger event
can be selected.
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The status of the touch probe can be obtained using 2.5.2.2 Touch Probe Edge Counter for
object 0x60B9 (see chapter 7.18.2 Parameter: Touch Probe Continuous Mode

Status (0x60B9)). The position results are given in objects

0x60BA-0x60BD (see chapter 7.18.3 Parameter 51-51: Touch Touch probe edge counter for continuous mode

Probe 1 Positive Edge (0x60BA) to chapter 7.18.6 Parameter
51-64: Touch Probe 2 Negative Edge (0x60BD)). The
corresponding time stamps can be read using the objects
0x60D1-0x60D4 (see chapter 7.18.10 Parameter 51-53: Touch
Probe Time Stamp 1 Positive Value (0x60D1) to

chapter 7.18.13 Parameter 51-66: Touch Probe Time Stamp 2
Negative Value (0x60D4)).

For continuous touch probe mode (0x60B8 bit 1 = 1, or
0x60B8 bit 9 = 1), a counter per touch probe channel is
incremented on each touch probe event. Therefore, the
control device may check how many touch probe events
occur between the control cycles. A counter object is
defined per touch probe and per edge. See objects:

. 0x60D5 (chapter 7.18.14 Parameter 51-52: Touch

2.5.2.1 Touch Probe Window Probe 1 Positive Edge Counter (0x60D5))

. 0x60D6 (chapter 7.18.15 Parameter 51-55: Touch
For touch probe events it is possible to define a window. If Probe 1 Negative Edge Counter (0x60D6))
this functionality is activated (for touch probe 1: object

. 0x60D7 (chapter 7.18.16 Parameter 51-62: Touch
0x60B8 bit 6 = 1, and for touch probe 2: object 0x60B8 bit Probe 2 Positive Edge Counter (0x60D7))

14 = 1), touch probe events are only accepted within this
window. The window is configured using objects 0x3853:
First position (see chapter 7.18.8 Parameter: First Position
(0x3853)) and 0x3854: Last position (see

chapter 7.18.9 Parameter: Last Position (0x3854)).

. 0x60D8 (chapter 7.18.17 Parameter 51-65: Touch
Probe 2 Negative Edge Counter (0x60D8))

A. FirstPosition < LastPosition
-+ -+
- -

130BF239.10

0
LastPosition LastPosition FirstPosition

accepted
accepted

FirstPosition
B. FirstPosition > LastPosition

FirstPosition 0 FirstPosition

accepted
accepted

LastPosition

LastPosition

accepted

lllustration 2.128 Examples of Windows where Trigger Events
are Accepted (For Modulo Axes)
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2.5.2.3 Timing Example

llustration 2.129 shows a timing diagram for an example touch probe configuration and the corresponding behavior.

<)
0x60B8 bit 0 T ! g
Enable touch probe 1 e
I - =}
13 3]
0x60B8 bit 1
Trigger first event ; =
| a
1 ‘:
0x60B8 bit 4
Enable sampling at positive edge ;
7 9 i
0X60B8 bit 5 {
Enable sampling at negative edge ; _
0X60B9 bit 0 v 2 Via
Touch probe 1 is enabled j I
0x60B9 bit 1 | 4 \K: 12 4
Touch probe 1 positive edge stored I | _l
A A
0X60B9 bit 2 i 6 14
Touch probe 1 negative edge stored I -~
4
3 5 :" 11
Touch probe signal
q 4a “‘: 8a 10 § 12a
OXGOBA ! : !
Touch probe position 1 positive value 0000 X Loyyyy X uuuu _
: 6a 14a
ox6088 | Y
Touch probe position 1 negative value 0000 X XXXX -~
Number Touch probe behavior
1 0x60B8, bit 0 = 1p Enable touch probe 1.
0x60B8, bit 1, 4, 5 Configure and enable touch probe 1 positive and negative edge.
2 — 0x60B9 bit 0 = 1p Status Touch probe 1 enabled is set.
3 External touch probe signal has positive edge
4 — 0x60B9 bit 1 = 1p Status Touch probe 1 positive edge stored is set.
4a - 0x60BA Touch probe position 1 positive value is stored.
5 External touch probe has negative edge
6 — 0x60B9 bit 2 = 1p Status Touch probe 1 negative edge stored is set
6a - 0x60BB Touch probe position 1 negative value is stored.
0x60B8, bit 4 = Op Sample positive edge is disabled.
- 0x60B9 bit 0 = Op Status Touch probe 1 positive edge stored is reset.
8a - 0x60BA Touch probe position 1 positive value is not changed
9 0x60B8, bit 4 = 1p Sample positive edge is enabled.
10 - 0x60BA Touch probe position 1 positive value is not changed.
1 External touch probe signal has positive edge.
12 - 0x60B9 bit 1=1p Status Touch probe 1 positive edge stored is set.
12a — Ox60BA Touch probe position 1 positive value is stored.
13 0x60B8, bit 0 = 0p Touch probe 1 is disabled.
14 — 0x60B9 bit 0, 1, 2 = Op Status bits are reset.
14a — 0x60BA, 0x60BB Touch probe position 1 positive/negative values are not changed.
lllustration 2.129 Timing Diagram for Touch Probe Example
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2.5.3 Guide Value

The guide value is used in all synchronous modes of
operation (CAM mode and Gear mode). It is used as the
master position within the synchronous modes. The guide
value consists of a position value (see

chapter 7.8.1 Parameter: Position Guide Value (0x2060)) and
an optional velocity value (see chapter 7.8.2 Parameter:
Velocity Guide Value (0x2064)).

The servo drive also supports a scaling of the guide value.
The scaling factor (see chapter 7.8.4 Parameter: Guide Value
Scaling Factor (0x3808)) consists of a numerator and a
denominator.

The Position guide value is multiplied by the quotient of
numerator and denominator.

Guide value scaled =  Guide value x Scaling factor + Guide value offset
(Internally used = 0x2060 x 0x3808.01/02 + 0x3806)
e
o | 9
= o~
% Original CAM Used CAM profile W
S profile (Original guide value 2
2 multiplied with master -
S scaling factor)
S
£G
o
Master axis / guide value
Illustration 2.130 Example of Guide Value Scaling in CAM
Mode
o
/ <
g
Original CAM Q
profile )

Used CAM profile
(Original + master offset)

CAM master offset =
Guide value offset

Rotor angle of axis

Master axis / guide value

lllustration 2.131 Example of Position Guide Value Offset in
CAM Mode

When receiving a guide value, the servo drive can
optionally check the value against reversing and jumps in
the position using object 0x2061 (see

chapter 7.8.3 Parameter: Guide Value Option Code (0x2061)).
Using this object, the servo drive can also be instructed to
calculate the guide value velocity.

The guide value objects can be found inchapter 7.8 Guide
Value Objects.

2.5.3.1 Guide Value Reference

The servo drive is also able to provide a guide value that
can be used, for example, by the PLC. This generated guide
value is called Guide value reference. It consists of the
position and the velocity. The servo drive can provide
these values based on different sources.

Possible guide value reference sources are:
. External encoder

. Simulation

. Actual target position
- Actual position
- Set position

Select 1 of these using object 0x2063 (see

chapter 7.9.3 Parameter: Guide Value Reference Option Code
(0x2063)). The objects to influence the guide value
reference can be found in chapter 7.9 Guide Value Reference
Objects.

2.5.3.2 Guide Value Reference Simulation

A guide value reference simulation functionality is
provided (activate/deactivate guide value reference
simulation) by the servo drive. Velocity, acceleration, and
speed limits can be parameterized.

The guide value reference simulation can also be used as a
virtual axis in a real application. The guide value reference
simulation can be useful in commissioning scenarios when
it is not possible/appropriate to use the entire machine.
The guide value reference simulation can then be used to
simulate that the main axis is moving.

Target velocity  Velocity
/ /

130BE848.10

lllustration 2.132 Usage of Acceleration and Deceleration in
GuideValue Reference Simulation

The device puts the calculated position and the velocity
into the reference objects (see chapter 7.9.1 Parameter:
Position Guide Value Reference (0x2062) and

chapter 7.9.2 Parameter: Velocity Guide Value Reference
(0x2065)) every cycle while increasing or decreasing the
simulation speed with the desired ramp acceleration until
the demanded speed has been reached.

The guide value reference simulation can be parameterized
with the objects given in chapter 7.9.6 Guide Value
Reference Simulation.
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2.6 Peripherals
2.6.1 Inputs

The servo drive supports 2 inputs. The functionality of the
inputs can be configured for various purposes. Each input
can be defined as being:
. Analog input (for example, usable in CAM mode
as analog sensor for alignment).

. Digital input (for example, usable in CAM mode as
trigger).

. Left/right limit switch (for example, usable in
Homing mode).

. Homing switch (for example, usable in Homing
mode).

. Touch probe input.

Also the logical polarity of the input can be configured
using object 0x200F (see chapter 7.21.3 Parameter: Dual
Analog User Inputs Configuration (0x200F)). Use objects
0x60FD, 0x200D, or 0x2006 to read the values of the inputs
(see chapter 7.21.1 Parameter 16-60: Digital Inputs (0x60FD),
chapter 7.21.2 Parameters 16-62 and 16-64: Analog Inputs
(0x200D), and chapter 7.22.12 Parameter 50-08: Motion and
Input Status (0x2006)).

2.6.2 Output

The servo drive supports 1 output. This output can be
influenced by various functionalities of the servo drive. Use
object Ox2FFF (see chapter 7.21.5 Parameter 52-05: Digital
Output Configuration (0x2FFF)) to configure the
functionality that controls the output. Use object 0x2006
to read the value of the output (see

chapter 7.22.12 Parameter 50-08: Motion and Input Status
(0x2006)).

2.6.3 External Encoder

The advanced servo drive supports an interface to connect
an external encoder. The parameters for configuration are
described in chapter 7.21.6 External Encoder Objects. The
external encoder can be used as source for the guide value
(see chapter 7.9.3 Parameter: Guide Value Reference Option
Code (0x2063)). Encoders of type BiSS-B and SSI are
supported.

2.7 Monitoring

2.7.1 Errors and Warnings

If an error occurs the servo drive signals it. Depending on
the reason of the error or warning, the servo drive changes
its state. Some events provide warning messages before
disabling the servo drive through an error. An application
has the possibility then to react on the warning to avoid a

shutdown of the machine, so that the downtime can be
reduced. The required warning messages are listed in
chapter 9.2.2 Error Codes. When an error occurs, its code is
recorded in non-volatile memory, along with the actual
guide value, IGBT temperature, winding temperature, and
operating time. There are maximum 128 entries available
and older entries are overwritten. Use the ISD Toolbox to
read the error history (see chapter 5.7.5 Get Error History
(Servo Drive and SAB)).

The last error code and the last warning code are given in
objects 0x603F (see chapter 7.22.9 Parameter 15-30: Error
Code (0x603F)) and/or OX5FFE (see

chapter 7.22.10 Parameter 16-92: Warning Code (Ox5FFE)).

2.7.2 Trace

The servo drive has a built-in real-time signal tracer
component which can record up to 8 internal signals into
internal memory for later upload over the fieldbus. The
trace process is controlled via parameters over the fieldbus,
using a PLC library function block (see

chapter 6.5.4.24 DD_Trace_ISD51x), or using the Scope
subtool of the ISD Toolbox (see chapter 5.7.3 Scope (Single
and Multi-device for Servo Drive and SAB)) for graphical
representation. The available trace signals are listed in
chapter 9.2.3 Trace Signals).

There are 3 different task levels for sampling:
. Real-time task: 100 ps or 125 ps

. Fast task: 200 ps or 250 ps
. Slow task: 400 us or 500 s

The sampling is always done synchronous to the fieldbus
cycle.

The servo drive supports recording of up to 64000 samples
in total (sum of all recorded signals). The complete number
of configured samples must be recorded before it is
possible to read the data. All samples are represented as
floating point values. Use subsampling to get longer traces,
so only every nth sample is recorded by the servo drive.

Tracing can be started instantly or a trigger can be
configured. The trigger can be every trace signal, together
with a trigger level, the slope, and the length of pre-
trigger history. The trigger signal itself can be recorded but
it is not required. The servo drive provides a status readout
for the trace process.
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Workflow to parameterize a trace

1. Write the IDs of the signals to trace into object
0x5001, sub-indexes 1 to N. Use the channels in
ascending order without gaps.

2. Use the signal tracer control object (0x5000) to
configure the trace settings:

- Number of used channels

- Task level

- Trigger slop and mode

- Number of samples to record
- Subsampling

- Amount of pre-trigger history
- ID of the Trigger signal

- Trigger level

3. Start the trace by writing to object 0x5000, sub-
index 2.

4. Poll object 0x5000, sub-index 1 for the
appearance of the data ready flag.

5. Upload the trace data from object 0x5002.

6. Separate the samples into the different channels.
2.7.3 Following Error Detection

A following error is signaled in all position controlled
modes of operation (see chapter 7.5.1 Parameter 52-00:
Modes of Operation (0x6060)). A position actual value (see
chapter 7.7.5 Parameter 50-03: Position Actual Value (0x6064))
outside the allowed range of the following error window
(see chapter 7.22.1.1 Parameter: Following Error Window
(0x6065)) around a position demand value (see

chapter 7.7.1 Parameter: Position Demand Value (0x6062)) for
longer than the following error timeout (see

chapter 7.22.1.2 Parameter: Following Error Time Out
(0x6066)) results in setting bit 13: Following error in the
Statusword to 1. This window for the accepted following
error tolerance is defined symmetrically around the
reference position (see lllustration 2.134).

Following error time out (0x6066)

130BF231.10

Following error window (0x6065)

o Window Following error
comparator Timer

Position demand value -

(0x6062) Z

Position actual value (0x6064)

Illustration 2.133 Following Error - Functional Description

Accepted following
error tolerance

130BF230.10

|
Position

Following Following
~— error —»-<— error —»|

window window

—Following error-»-<«——No following error —{«— Following error—

Reference
position

lllustration 2.134 Following Error Window

The behavior of the servo drive when a following error
occurs, can be influenced by using the Following error
option code (see chapter 7.20.3 Parameter 50-43: Following
Error Option Code (0x2055)).

2.7.4 Standstill Detection

The standstill reached function offers the possibility to
define a velocity range around velocity 0 to be regarded as
standstill. If the velocity of a servo drive is within this area
for a specified time (velocity window time), the servo drive
is regarded to be in standstill.

Target reached option code (0x2054)

Velocity threshold time (0x6070)
Window A‘
»-Timer
Velocity actual value . comparator]

Velocity threshold (0x606F)

(0x606C) O

: Selector| Standstil eached
function

Velocity demand value (0x606B)
0 Comparator -

130BF229.10

Illustration 2.135 Standstill Reached - Functional Description

Illustration 2.136 shows the definitions for the sub-function
Standstill reached (see chapter 7.22.2 Standstill Detection
Objects). A window is defined for the accepted velocity
range symmetrically around 0 velocity. If a servo drive is
running within the accepted standstill range over the
Velocity threshold time (see chapter 7.22.2.2 Parameter:
Velocity Threshold Time (0x6070)), the servo drive is
regarded to be in standstill.
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o
Accepted standstil 8\\'
range o
=]
| | | | | | | | | | | @
I 1 - I R -
Velocity
Velocity Velocity

threshold " | ~threshold

~ Standstill not Standstill reached Standstill not
reached reached

0

Illustration 2.136 Standstill Reached Window

2.7.5 Constant Velocity Detection

The constant velocity detection function offers the
possibility to define a symmetrical range of accepted
velocity changes (see chapter 7.22.3.1 Parameter 51-70:
Constant Velocity Window (0x2030)), relative to the last
velocity. If the velocity of a servo drive is within this area
for a specified time, the constant velocity window time
(see chapter 7.22.3.2 Parameter 51-71: Constant Velocity
Window Time (0x2031)), the servo drive is regarded to be
running at constant velocity.

The working principle is the same as for standstill
detection (see chapter 2.7.4 Standstill Detection).

2.7.6 STO and Brake Status

The voltage is checked against a defined threshold (by the
hardware) and the state is made available to the
application for utilization with the DS402 state machine.
The safety functionality itself is not part of the software.

The STO (Safe Torque Off) voltage state influences the
DS402 state machine. The servo drive cannot be operated
if the STO voltage is not active.

If the servo drive receives the command to enter DS402
state Operation enabled, it checks if the STO voltage is
present or not. If it is not present, the servo drive enters
state Fault and signals the occurrence of an error as
described in chapter 2.7.1 Errors and Warnings.

If the servo drive is already in DS402 state Operation
enabled, it continuously monitors whether the STO voltage
is present or not. If it is not present, the servo drive enters
state Fault and signals the occurrence of an error as
described in chapter 2.7.1 Errors and Warnings.

The error code used for these 2 situations is the same and
is detailed in chapter 9.2.1 Troubleshooting. STO information
is available in objects 0x6041 (see chapter 7.3.1 Parameter
16-03 Statusword (0x6041)) and 0x2007 (see

chapter 7.22.8 Parameter 50-09: STO Voltage and Brake Status
(0x2007)).
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3 Servo Access Box (SAB) Operation

3.1 Overview

The Servo Access Box (SAB) is the central component in the ISD 510 servo system, together with ISD 510 servo drives. It is
the connection point for several servo drives. Up to 64 servo drives can be connected to 1 SAB (maximum of 2 lines, each
with 32 servo drives), depending on the total power load. lllustration 3.1 shows the typical system set-up:

Real-Time Ethernet

400-480V AC

SAB

o AUX1
o AUX2
o SAFE1
o SAFE2

130BE384.10

UDC + Real-Time Ethernet Bus + STO + Uayx

Illustration 3.1 ISD 510 Servo System
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The functionalities of the SAB include:

. Distributes and switches the Uaux voltage (24-48 V) that powers the control logic of the servo drives.

. Rectifies the 400 V AC 3-phase mains input and switches the resulting DC bus voltage.

. Distributes the fieldbus to the hybrid cable outputs and routes it to a 2"4 RJ45-connector for simple cabinet

cabling.

. Connects the STO (Safe Torque Off) voltages to the hybrid cables.

. Provides a master guide value for the whole system.

. When required, assigns the Ethernet POWERLINK® IDs to the connected servo drives.

° Controls the 2 relays.

. Dissipates the recuperation energy using an external brake resistor.

3.2 Control

To change the state of the SAB, write to the Controlword
(see chapter 8.1 Object 0x4040: Controlword). This can be
done in 2 ways:

. Using the PLC via the fieldbus.

. Via a connected LCP in local control mode.

The actual state can be read back from the Statusword (see
chapter 8.2 Object 0x4041: Statusword). After power-up, the
Uaux output is activated by default and communication
with the connected servo drives is possible.

Transitions with dashed lines: Commands (Reset, Errors,
Uaux control, UDC control).

Transitions with solid lines: Automatic transitions with
specified conditions.

States shaded dark gray: The control can be changed
between remote and local via the LCP.

The defined states and the possible transitions, along with
the executed actions, are defined in Table 3.1. The actual
encoding is shown in chapter 8.2 Object 0x4041: Statusword.

Current Transition |Required Executed |Following
UDC cannot be activated unless Uaux is enabled. Deacti- Stéte command Co'n'dl.tlor" action state
vating Uaux always also deactivates UDC. Init (Auto) |n|F|a||zat|on N Standby
Illustration 3.2 shows the possible transitions. finished
Error - - Fault
) Uaux Uaux enable | Uaux applied | Enable Standby
disabled Unux
(Jmmal ’ Error - - Fault
‘ Standby Uaux disable |- Disable Standby
L Uaux
UDC enable [Uaux 1 &2 |- Power-up
Init without Uaux Init with Uaux ready
Error - - Fault
Power-up | (Auto) Inrush - Operation
finished enabled
Unoxis applied AND Enable Unoe | & Disable Ve Uaux disable |- Disable Uaux
Init Without Upyx A Uaux disabled
et Disable
o ‘ uDC
o 1 Switch On
Y UDC disable |- Disable Standby
Error uDC
Error - Disable Fault
3 Inrush SAB card finished uDC
| __Disable UDC[ Operation Operation | Uaux disable |- Disable Uaux
Enabled Error
enabled Uaux disabled
Disable
Illustration 3.2 State Diagram with Possible Transitions UDC
UDC disable |- Disable Standby
uDC
Legend: Error - Disable Fault
ubDC
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Current Transition |Required Executed |Following e
state command | condition action state Event é
Fault Reset errors |No further |- Init §
error ~
conditions Relay output L
-
Table 3.1 States, Transitions, and Actions D(:Ir;y Dce)r;y

NOTIC Event j

If the Uaux input is not supplied on start-up, the state

machine only transitions to state Uaux disabled, even if Relay output
the Enable Uaux control bit is set to 0 (active). If, at a later
stage, the Uaux input is provided, then the state machine Dely 1
advances to state Standby.
3.2.1 Relay Outputs Event — i
The SAB has 2 relays: Relay output
. Relay 1: 0x200D (see chapter 8.8 Object 0x200D:
Relay 1 Control). Dely ety
. Relay 2: 0x200E (see chapter 8.9 Object 0x200E:
Relay 2 Control). 1|If the condition changes before the on or off delay times

expire, the relay is not affected.

Select the functionality of the relay via the corresponding
parameter (see Table 3.2). There is 1 parameter for each
relay for setting the On delay time and 1 for the Off delay lllustration 3.3 Relay Control Functions
time. Both delay times are independently adjustable from

0 s (default) to 10 minutes and the adjustment is possible

in 1-second steps. The default setting for the relays is No Number Description
operation. The function of the on and off delay time is 0 (default) No operation
described in lllustration 3.3. 1 SAB ready
2 SAB ready/remote control
3 SAB ready/local control
4 Enable/no warning
5 Alarm
6 Warning
7 Out of current range, Uaux
8 Below current low, Uaux
9 Above current high, Uaux
10 Above current high, UDC
1 Encoder fault
12 Encoder simulation fault
13 Thermal warning
14 Thermal fault
15 Bus OK
16 Brake resistor ready, no warning
17 Brake resistor warning
18 Brake resistor ready, no fault
19 Brake resistor fault
20 Brake energy too high/fault (IGBT)
21 Controlword
22 Remote control
23 Local control
24 Standby/no alarm
25 Standby/no warning
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Number Description

26 Outputs UDC active

Table 3.2 Relay Control Functions

3.3 Monitoring

The SAB monitors the voltages and currents in the input
and output lines, for example the auxiliary line and the
DC-link, so that a phase loss or other errors can be
detected. These values provide detailed information on the
current load. The information is available via the fieldbus,
the LCP, and the ISD Toolbox.

The SAB monitors the signals detailed in Table 3.3 and
provides the measured values via the fieldbus and the LCP.

Signal name Description

DC-link voltage DC-link voltage

Warning code Warning code

Error code Error code

Temperature control card Temperature control card

Temperature power card Temperature power card

Temperature SAB card Temperature SAB card

External encoder position External encoder position

External encoder speed External encoder speed

UDC 1 current Current flow on DC-link line 1

UDC 2 current Current flow on DC-link line 2

AUX line 1 current Current on AUX Line 1

AUX line 2 current Current on AUX Line 2

AUX line voltage AUX line voltage

Brake chopper gate Brake chopper gate

Brake chopper feedback Brake chopper feedback

UDC Over-Inrush UDC current over-inrush

UDC Bypass-Inrush UDC Current bypass-inrush

UDC back current Current (link voltage) back from

the servo drives

Inrush relay power card Inrush relay power card

Inrush relay SAB card Inrush relay SAB card

DC leakage current DC leakage current

Brake resistor power Brake resistor power monitoring

monitoring

DC link total current DC link total current

DC link total current raw DC link total current (unfiltered)

UDC 1 flow (filtered) UDC 1 current readout

UDC 2 flow (filtered) UDC 2 current readout

Controlword Controlword

Table 3.3 Signals Monitored by the SAB

Use the ISD Toolbox Scope subtool to perform a trace on
these signals. If the overload situation is critical, the SAB
protects itself and the servo drives by shutting down to
prevent any damage. In such cases, warnings may not be
visible if the shutdown occurs quickly.

3.3.1 AUX Output

The SAB protects the servo drives connected to the AUX
lines against overcurrent, overvoltage, and undervoltage. If
an overload occurs, the outputs are disabled and an alarm
is issued. If the UDC outputs are enabled, they are disabled
first.

For overvoltage and undervoltage conditions, an
associated warning with a different threshold is triggered
before the error. Set a user current limit in steps of 0.1
amperes for each of the auxiliary lines in object 0x2003,
sub-indexes 4 and 5 (see chapter 8.5 Object 0x2003: Uaux
Related Values). If this limit is reached, the SAB disables the
auxiliary lines. If the current reaches 90% of the limit set, a
warning is issued. The SAB has additional hardware
detection/protection in case a hard short circuit occurs on
the auxiliary lines.

3.3.2 DC Output

The SAB protects itself and the servo drives connected to
the UDC lines against overcurrent, overvoltage, and
undervoltage. If an overload occurs, the outputs are
disabled and an alarm is issued.

For overvoltage and undervoltage conditions, an
associated warning with a different threshold is triggered
before the error. The SAB provides short-term overload
capabilities; it is possible to run at 160% load for 60 s.
However, afterwards, the SAB must run at a reduced
output load to compensate the overload. The SAB has an
internal monitoring logic for the overload condition and its
duration.

3.3.3 Brake Control and Monitoring

Connect a brake resistor to the SAB to limit the UDC
voltage when the connected servo drives are in
recuperation mode and acting as a generator. If
configured, the SAB limits the UDC voltage by connecting
the resistor via an internal IGBT switch. To monitor the
functionality of the brake, the brake circuitry, and the
brake power dissipation, make the following settings:

. Enter the correct resistance in object 0x2031 (see

chapter 8.11 Object 0x2031: Brake Resistor).

. Enter the correct power limit in object 0x2032
(see chapter 8.12 Object 0x2032: Brake Resistor
Power Limit).

If any configured limit is overstepped, the SAB issues a
warning or alarm. If configured to report an alarm, the SAB
transitions to fault state. Reinitialize the SAB using the
error recover command in the SAB state machine.
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NOTIC. 3.6 Multiple Device ID Assignment

If a short circuit of the IGBT switch occurs, the brake
resistor is powered continuously and the external mains
input must be cut by external means.

For information on multiple device ID assignment, see
chapter 6.1.2.2 Multiple Device ID Assignment.

3.7 Software Version
3.3.4 Input Voltages

For information about the software, see
chapter 7.22.4 Parameters 15-40, 15-41, and 15-43: Version
log (0x4000).

The SAB monitors the phase balance of the input voltages.
If the imbalance becomes too high, a phase loss warning is
issued. If the situation remains, an error is issued and the 3.8 Firmware Update

SAB enters the Fault state.
The SAB firmware can be updated remotely via the

fieldbus. The procedure for the SAB is identical to that of

3.3.5 Temperatures i '
the servo drive (see chapter 2.2 Firmware Update).

The SAB can operate within a temperature range of 5-
50 °C. If the temperature rises above the upper limit, the
lifetime of the electronics decreases at a forced pace and
there is a risk of malfunction. Therefore, the SAB has 3
temperature sensors that are placed on the power card,
the control card, and the SAB card. The measured temper-
atures are visual in the LCP and can be read via the
following fieldbus objects:

. 0x2000, sub-index 1 = Power card

. 0x2000, sub-index 2 = Control card
. 0x2000, sub-index 3 = SAB card

If 1 of the temperatures becomes too high, the SAB issues
a warning. If the temperature continues to rise and passes
a 2" [imit, the SAB protects itself by shutting down and
issuing an error.

3.3.6 Cooling Fans

The SAB has 2 cooling fans to control the internal
temperature; 1 is on the power card and the other 1 on
the SAB card. The SAB controls the speed of the cooling
fans to maintain a sufficiently low temperature. The speed
of the power card fan can be read back via object 0x2009
(see chapter 8.7 Object 0x2009: Fan Speed Power Card).

3.4 External Encoder and Guide Value

It is possible to connect an external BiSS or SSI Encoder to
provide a system global guide value. Alternatively, it is
possible to generate a synthetic guide value. Operation is
identical to the servo drive. See objects 0x2062

(chapter 7.9 Guide Value Reference Objects), 0x2063

(chapter 8.18 Object 0x2063: Guide Value Reference Option
Code), and 0x3000 (chapter 7.21.6.1 Parameters 51-30 and
51-34 to 51-40: External Encoder Configuration (0x3000)).

3.5 Signal Tracing

For information on signal tracing, see chapter 2.7.2 Trace.

MG36D102 Danfoss A/S © 01/2017 All rights reserved. 93



Local Control Panel (LCP) O... VLT® Integrated Servo Drive ISD® 510 System

4 Local Control Panel (LCP) Operation

4.1 Overview

&

The LCP is the graphical user interface on the SAB for 1\\\\\5“’““5 A — %
diagnostic and operating purposes. It is included as /% 38°C 2717 =
standard with the SAB but can also be connected to the 2/": 2850 RPM
advanced servo drives using an optional cable / 18A /"’"/5
(M8 to LCP D-SUB extension cable). ]

]
The LCP display provides the operator with a quick view of
the state of the servo drive or SAB, depending on which 6\\\ — (j( ﬁ E | "
device it is connected to. The display shows parameters B| Status ‘ Menu Menu Log
and alarms/errors and can be used for commissioning and
troubleshooting. It can also be used to perform simple ,—TT o il
functions, for example activating and deactivating the o (; s
output lines on the SAB. © 1

10/"c
The LCP can be mounted on the front of the control 12
cabinet and then connected to the SAB via a SUB-D cable //O"
(available as an accessory). 1 ||l Warn.
4.2 Local Control Panel (LCP) Layout 16/, Alarm [

17"
The local control panel is divided into 4 functional groups b
(see lllustration 4.1). \ 1

/ i \
18 19 20 21

A. Display area.

B. Display menu keys. Callout Description
C. Navigation keys and indicator lights (LEDs). number
D. Operation keys and reset. ! Actual torque
. 2 Temperature module
A. Display area 3 Position
The values in the display area differ depending on whether 2 roed
the LCP is connected to an ISD 510 servo drive or the SAB, pee
as shown in lllustration 4.1 and Illustration 4.2. > Current

The display area is activated when the servo drive or SAB
it is connected to receives power from the mains supply, a
DC bus terminal, or Uaux.

Illustration 4.1 Display Area when Connected to an ISD 510
Servo Drive

94 Danfoss A/S © 01/2017 All rights reserved. MG36D102



Dt

Local Control Panel (LCP) O... Programming Guide
= C. Navigation keys and indicator lights (LEDs)
1 ; 2 Navigation keys are used to move the display cursor and
- Status L 4 . . . .
T~ P a provide operation control in local operation. There are also
24V 38°C 11.5 A1 jal . .
L 3 status LEDs in this area.
2 2.1 kw
3 Callout [Ke Function
/ 565 V—"" Y
P number
4/ 10 Back Reverts to the previous step or list in
the menu structure.
6—_ || |9 1 Cancel Cancels the last change or command
N Status Quick Main Alarm 1] (unless the display mode is changed)
B Menu Menu Log play ged).
12 Info Gives a definition of the current
;—T o il function.
o A 3 Y 13 Navigation |[The 4 keys enable navigation between
o /) 1 keys menu items.
10/—— c \ 14 OK Accesses parameter groups or enables
| . a selection.
|Li-On
15 — Table 4.2 Navigation Keys
|- Warn.
16— | 13 -
| Alarm Callout LED Color Function
17 — number
D 15 On Green The On LED activates when the
\ 14 servo drive or SAB it is
/ \ i\ connected to receives power
18 19 20 21 . .
from the mains, auxiliary
supply, or a DC bus terminal.
Callout Description 16 Warn. Yellow When a warning is issued, the
number yellow Warn. LED activates and
1 AUX line voltage text appears in the display area
2 Temperature power card identifying the problem.
3 Actual UDC (current) 17 Alarm  [Red A fault condition causes the
4 ISD power consumption red Alarm LED to flash and an
5 Actual UDC (voltage) alarm text is shown.

lllustration 4.2 Display Area when Connected to the SAB Table 4.3 Indicator Lights (LEDs)
D. Operation keys and reset

B. Display menu keys The operation keys are at the bottom of the LCP.

Menu keys are used to access menus for parameter set-up,

Callout Key Function
toggling through status display modes during normal number
operation, and viewing fault log data. 18 Hand On Enables the connected servo drive or

SAB to be controlled via the LCP. See

Callout Key Function
chapter 4.3.5 Hand On Mode for further

number

- - - information.
6 Status Shows operational information. o
- Switching between Hand On mode and

7 Quick Menu | Allows access to parameters. . X i
Auto On mode is only possible in

8 Main Menu | Allows access to parameters. .
certain states.

2 Alarm Log | Shows the last 10 alarms. 19 Off Puts the SAB into state Standby and
the servo drive to state Switch on
Disabled.

Table 4.1 Display Menu Keys
This only works in Hand On mode.

Off mode enables transition from Hand
On mode to Auto On mode.
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Callout Key Function 1|Top section

number Shows up to 2 measurements in normal operating status.

20 Auto On Puts the system in remote operational 2| Middle section
mode. The top line shows up to 5 measurements with related unit,
In Auto On mode, the device is regardless of status (except in the case of alarm/warning).
controlled by fieldbus (PLC). 3| Bottom section
Switching between Auto On mode and Shows the state of the device when the Status view is active:
Hand On mode is only possible when e If an alarm or warning is active, its number and short
the servo drive is in state Switch on description are shown.
disabled andj/or the SAB is in state e For the servo drives, the mode of operation is shown on
standby. the left and the servo drive state on the right.

21 Reset Resets the servo drive or SAB after a
fault has been cleared. o For SAB, the SAB state is shown on the right.
The reset is only possible when in
Hand On mode. The state names and the mode of operation names have

Table 4.4 Operation Keys and Reset

4.3 Graphical User Interface
4.3.1 Supported Languages

The user interface language is English, regardless of
whether the LCP is connected to the servo drive or the
SAB.

4.3.2 LCP Display

The display is backlit and has a total of 6 alphanumeric
lines. The display lines show the direction of rotation
(arrow), the selected set-up, and the programming set-up.
The display is divided into 3 sections (see /llustration 4.3).

Tk
000 Mm  25°C  EDdegt

O rpm
0.00 a
3l ‘!'F'-.'.-' wpdate [WFF7Z]
Poszition

Illustration 4.3 LCP Display Overview

i=zabled

been shortened for the LCP display, as defined by Table 4.5
and Table 4.6.

Full name Short name
Switch on disabled Disabled
Ready to switch on Ready
Switched on Switched on
Operation enabled Enabled
Fault Fault

Quick stop active Quick stop

Table 4.5 ISD 510 Servo Drive State Names

Full name Short name
Profile position mode Position
Profile velocity mode Velocity
Homing mode Homing
Inertia measurement mode Inertia
Torque mode Torque
Gear mode Gear

CAM mode CAM

Table 4.6 Mode of Operation Names

NOTIC

To adjust the display contrast, press the [Status] and the
[4] or [¥] key.

4.3.3 Status Menu (Auto On Mode)

The Auto On mode is the default mode after power up. It
is also activated using the [Auto On] key (see

chapter 4.4.11 Auto On Key). In Auto On mode, it is only
possible to read parameters — the parameter values cannot
be changed.

The Status menu in Auto On mode shows readout
parameters.

Press the [Status] key while the Status menu is shown to
toggle the readout mode between Single-line readout and
Double-line readout.
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The [4] and [V] keys can be used to toggle between the 2 32
values shown in Readout 2 on Double-line readout or %
Single-line readout. ! 3
Double-line readout 4

This readout state is a default mode after start-up or initial-
ization. Use the [Info] key to obtain information about the
measurement links to the shown operating variables (1.1,
1.2, 1.3, 2, and 3). See the operating variables shown in
llustration 4.4.

2 3 2 1 Readout 1.1
o]
& 2 Readout 1.2
1 @
5 3 Readout 1.3
4 Readout 2
4
Illustration 4.5 Single-line Readout
5
4.3.3.1 Default Readouts for ISD 510 Servo
Drive
The following parameters are the default readout configu-
1 Readout 1.1 ration:
2 Readout 1.2 - -
3 Readout 13 Operating variable |Name Parameter number
2 Readout 2 1.1 Torque [16-16]
5 Readout 3 1.2 Temperature module |[[16-34]
1.3 Drive position [16-20]
lllustration 4.4 Double-line Readout 2 Speed [16-17]
3 Current actual value |[[16-14]
Table 4.7 Default Readouts for ISD 510 Servo Drive
Single-line readout
The readout configuration can be changed and is retained
Use the [Info] key to obtain information about the after a power cycle.
measurement links to the shown operating variables (1.1,
1.2, 1.3, and 2). See the operating variables shown in 4.3.3.2 Default Readouts for SAB

Illustration 4.5. The dynamic data (readout parameters) on

the Status screen is updated 3 times per second. The following parameters are the default readout configu-

ration:

Operating Name Parameter number
variable

1.1 AUX line voltage [50-61]

1.2 Temperature power card |[16-31]

13 Actual UDC (current) [50-73]

2 ISD power consumption |[16-10]

3 Actual UDC (voltage) [16-30]

Table 4.8 Default Readouts for SAB

The readout configuration can be changed and is retained
after a power cycle.
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4.3.3.3 Alarms and Warnings

Alarms and warnings are indicated on the LCP by the
alarm overlay of the Status menu. Whenever an alarm or
warning appears on the device, the Status menu is shown
on the screen and the bottom section shows the alarm or
warning indication using color-inverted text.

The alarm or warning screen consists of:
. Alarm or warning symbol:

- Alarm: If an alarm is active on the
device, a bell symbol is shown in the
upper right corner (see lllustration 4.6).
Also, the Alarm LED flashes red.

- Warning: If a warning is active on the
device, an exclamation mark symbol is
shown in the upper right corner (see
lllustration 4.3). Also, the Warning LED
flashes yellow.

. Short alarm or warning text.

. Alarm or warning number: the 4-digit
hexadecimal identifier of the alarm or warning,
preceded by the capital letter A for alarm (see
Illustration 4.6) or the capital letter W for warning
(see lllustration 4.3).

130BE901.10

Illustration 4.6 Alarm Display

NOTIC.

If multiple alarms occur, the alarm that occurred last is
shown. See chapter 4.3.6 Alarm Log for further
information on the history of alarms.

4.3.4 Main Menu

The LCP Main Menu is the interface for browsing through
all available device parameters. The LCP parameters are
organized in groups (level 1) and subgroups (level 2). At
the Main Menu root, the LCP screen shows all groups (level
1), as depicted in lllustration 4.7. Select a group and press
the [OK] key to show its subgroup (level 2). Select the
subgroup and press the [OK] key to show all parameters
belonging to the subgroup.

When the LCP Main Menu is shown, the 1%t line is the
menu head line that shows readout 1.1 and 1.2 (see
llustration 4.5 and Illustration 4.4), and the actual motor
direction. It also shows an alarm or warning symbol if an
alarm or warning is present.

The motor direction is illustrated by an arrow in the upper-
right corner:
. A left arrow indicates that the motor is turning in
a negative direction.

. A right arrow indicates that the motor is turning
in a positive direction.

For more information on the servo drive directions, see
parameter 52-04 Drive Mirror Mode in

chapter 7.7.8 Parameters 51-02, 52-04, and 52-49: Application
Settings (0x2016).

The 2™ [ine is the menu line and shows the color-inverted
menu name on the left - Main Menu for the root menu
(see lllustration 4.7), or the group or subgroup name. The
rest of the screen is made up of the item selector (a
control that shows the group numbers and names), and a
scroll bar. Use the [4] and [¥] keys on the LCP to navigate
to the desired group, subgroup, or parameter.

130BE912.10

lllustration 4.7 Main Menu Level 1

Press the [OK] key when a parameter group or subgroup is
selected to enter the group or subgroup.

When navigating to parameter group 00-** Operation/
Display, press the [OK] key to access the subgroups
belonging to this group (see lllustration 4.7 and

lllustration 4.8).
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the right is highlighted. Press the [4] key to increase the
set value to 670, or the [¥] key to change the set value to

590.
I -

Press the [OK] key while in the screen shown in
Illustration 4.8 to show all parameters in the subgroup, as
depicted in lllustration 4.9. In this case, the 1%t line is the
menu head line, the 2" line is the menu line, and the rest
of the screen is the parameter selector that shows the
parameter. The name of the selected parameter is shown
in the first row of the parameter selector (00-34 Unit for

velocity readout in lllustration 4.9). The value of the
parameter is shown in the lower row ([0] rpm in When edit mode is entered, the current edited digit starts

lllustration 4.9). from the last digit on the right. While editing parameter
values, it is only possible to increase or decrease the value
within its valid range.

130BE913.10

130BE904.10

Illustration 4.10 Editing a Single Digit

Press the [OK] key to apply the value and return to
parameter number mode.

Press the [Back] key to return to parameter number mode
and discard any changes.

Continuous value parameter

130BE914.10

If the parameter is a continuous value, only the significant
digits (without prefix zeros) of the value are shown, as
shown in /llustration 4.11.

Use the [4] and [¥] keys on the LCP to navigate within the
current group or subgroup.

130BE916.10

lllustration 4.9 Main Menu Level 3 (Enter Parameter)

Illustration 4.11 Continuous Value Parameter Display

4.3.4.1 Displaying and Editing Values

Parameter values can be read in all modes, however In Edit mode, all the possible digits of a parameter value
parameters can only be edited in Hand On mode. are shown so the prefix zeros in front of the significant
Values can be edited using the [<], [*], [A] and [¥] keys digit are required. The number of digits required depends
digit by digit. Press the [<] or [*] key to shift the selected on the minimum and maximum limits and the precision of

the specific parameter. The color-inverted digit indicates
the position of the cursor. A gauge control shows the

current value in relation to the minimum and maximum
The selected digit is color-inverted to indicate the position values, as shown in lllustration 4.12.

of the cursor.

digit then press the [4] or [¥] key to increment or
decrement the value.

Illustration 4.10 shows editing the value of parameter 52-12
Profile velocity. The set value is 600 and the 2"¢ digit from
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o 15-3*% Fault Log
E 15-4* Drive Identification
% 16-** Data Readouts
- 16-0* General Status
16-1* Motor Status
16-3* Drive Status
16-6* Inputs & Outputs
16-9* Diagnosis Readouts
50-** ISD General
50-0* General Readouts
50-1* General Control
lllustration 4.12 Edit Continuous Value Parameter 50-2% Physical Limits
50-3* Position Limits
50-4* Option Codes
Enumerated parameters 51-** ISD Config (ISD Configuration)
Enumerated parameters show a meaningful text that is >1-0% Control Loop
associated with discrete values. An enumerated parameter 11 Ctrl Params 1
is represented by an integer variable that is limited to (Control Parameters 1)
some allowed values. Each allowed value has a textual >1-2 Ctrl Params 2
representation assigned to it. lllustration 4.13 depicts the (Control Parameters 2)
enumerated parameter 52-00 Modes of operation with 4 of 51-3% External Encoder
its allowed values.
51-5% Touch Probe 1
o
§ 51-6* Touch Probe 2
g 51-7* Const. Velocity Det.
- (Constant Velocity Detection)
52-%* ISD Operation
52-0% Control/Status
52-1* Position Mode
52-2% Velocity Mode
52-3* Torque Mode
52-4% Homing Mode
52-5% Homing Methods
52-6* Inertia Measurement
Illustration 4.13 Enumerated Parameter 52-00 5o.7% Jog Mode
55-** Factor Group
. 55-0% Pos. Enc. Resolution
4.3.4.2 I1SD 510 Drive Menu (Position Encoder Resolution)
55-1* Gear Ratio
Table 4.9 details the LCP menu structure for the ISD 510 55.0% Feed Constant
servo drives. Most menu items are available for all 55.3% Velocity Factor
ﬁfe!dbuses. Where r?ecess?r)./, the ﬁeld.burs-speciﬁc availa- T Acceleration Factor
bility of the menu items is indicated in italics. 555 Jerk Factor
00 oO:;:atlon/Dlsplay LGP Display Table 4.9 LCP Menu Structure for ISD 510 Servo Drive
00-3* LCP Custom Readout 4.3.4.3 SAB Menu
12-%* Ethernet
12-0 P Settings Table 4.10 details the LCP menu structure for the SAB. Most
1257 EtherCAT (EtherCAT only) menu items are available for all fieldbuses. Where
176" Ethernet POWERLINK (Ethernet necessary, the fieldbus-specific availability of the menu
POWERLINK only) items is indicated in italics.
15-%* Drive Information
15-0% Operating Data
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00-** Operation/Display

00-2* LCP Display
02-** Brakes
02-1* Brake Energy Func.

(Brake Energy Functions)

05-** Digital In/Out

the bit is set back to 1. After a power cycle, Hand On mode
is always deactivated (see chapter 7.3.1 Parameter 16-03
Statusword (0x6041) and chapter 8.2 Object 0x4041:
Statusword).

For the ISD 510 servo drive, the Hand On mode can only
be activated or deactivated when the servo drive is not in

Table 4.10 LCP Menu Structure for SAB

4.3.5 Hand On Mode

Hand On mode is a functionality that transfers the control
of the servo drive or SAB from the master (for example,
PLC) to the LCP. When a device is in Hand On mode, it
cannot be controlled by a master via fieldbus. Any received
PDO values are ignored and any SDO write requests are
rejected with error code 0x8000021 (data cannot be
transferred or stored to the application because of local
control).

lllustration 4.14 shows an LCP connected to an ISD 510
servo drive with activated Hand On mode.

Hand On mode is signaled by the device to the fieldbus
master (for example, PLC) by setting the remote bit (bit 9)
in the Statusword to 0. When Hand On mode is released,

05-4* Relays state Operation enabled or Quick stop active - it must be in
12-** | Ethernet an unpowered state. For the SAB, the Hand On mode can
12-0% IP Settings only be activated or deactivated in all states except
12-5% EtherCAT (EtherCAT only) Operation enabled.
12-6* Ethernet POWERLINK (Ethernet
POWERLINK only) _ _ o
15-** SAB Information = - - [ g
15-0% Opefating' Daté Status Quick Main Alarm %
15-4% SAB Identification Menu Menu Log
16-** Data Readouts
16-0* General Status
16-9* Diagnosis Readouts A
50-** SAB General
50-0* General Readouts
50-1* General Control \
50-5* Task Cycle Times
50-6* Auxiliary Voltage Oon
50-7* Output Line Status Warn.
50-8* Guide Value Ref.
(Guide Value Reference) 1 Alarm
51-** SAB Config (SAB Configuration) == — —
51-3* External Encoder ‘ ‘ ‘ ‘
51-8* Guide Val. Ref. Sim.
(Guide Value Reference Simulation)
51-9* Fan Control
54-** ID Assignment (Ethernet POWERLINK only)
54-0% Automatic ‘ 1 |Hand On mode active
54-1* Manual

Illustration 4.14 Hand On Mode Active on an ISD 510 Servo
Drive

4.3.5.1 Servo Drive

In Hand On mode, the servo drive can be controlled using
1 of the following modes:
. Velocity mode

. Jog mode
. Position mode
. Inertia measurement mode

To operate the servo drive in Velocity mode, Jog mode, or
Position mode, the servo drive must be in state Operation
enabled. Enable the servo drive by setting parameter 52-03
Hand On state from [0] disabled to [1] enabled. Use either
parameter 52-03 Hand On state, or the [Off] key to enter
the state Disabled. When enabling the servo drive via
parameter 52-03 Hand On state, set 52-20 Target Velocity

MG36D102
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and 52-30 Target Torque to 0, otherwise the change is
rejected for safety reasons.

Velocity mode

The Hand On mode for velocity allows moving the shaft by
setting its target velocity. The functionality is provided by
the Status screen when the LCP is in Hand On mode and
the servo drive is in Velocity mode, as shown in

Illustration 4.15.

Like the general Status screen, this customized screen
contains readouts 1.1, 1.2, and 1.3, the mode of operation,
and the state of the servo drive. Furthermore, it contains a
numerical input field and a gauge control for setting and
visualizing the target velocity. Edit the numerical value
above the gauge to set the target velocity. The unit for the
target velocity is specified by parameter 00-34 Unit for
velocity readout.

130BE907.10

Illustration 4.15 Hand On Mode - Velocity

The minimum and maximum values of the gauge and
numerical input are dynamically updated from parameter
50-16 Max profile velocity. Set the target velocity value and
press the [OK] key to apply the velocity according to the
velocity configuration. Switch to the device to state
Operation enabled before performing velocity movement.
The velocity behavior depends on the values of the
following parameters. Set them accordingly before using
the Velocity functionality.

. Parameter 50-16 Max profile velocity
. Ramp configuration

- Parameter 52-21 Profile acceleration
(default: 1000 RPM/s)

- Parameter 52-22 Profile deceleration
(default: 1000 RPM/s)

. Parameter 52-23 Application torque limit
Jog mode

The Jog mode turns the motor at a pre-defined velocity by
using the [<] and [>] keys on the LCP. The functionality is
based on the Profile velocity mode of operation.

Illustration 4.16 depicts the LCP Status screen in Hand On
mode shown when Jog mode is active. The text “Jog
mode” is shown in the center of the screen to indicate that

the Jog functionality is active. Below this text, a control
gauge with limits of -7 and 1 is shown:

. -1 indicates jog in negative direction.
. 0 indicates standstill.
. 1 indicates jog in positive direction.

For more information on the servo drive directions, refer to
parameter 52-04 Drive Mirror Mode.

130BE911.10

Illustration 4.16 Jog Mode

The Jog behavior depends on the values of the following
parameters. Set them accordingly before using the Jog
functionality.

. Parameter 52-71 Jog speed
(default: 100 RPM)

. Parameter 50-16 Max profile velocity
. Ramp configuration

- Parameter 52-21 Profile acceleration
(default: 1000 RPM/s)

- Parameter 52-22 Profile deceleration
(default: 1000 RPM/s)

. Parameter 52-23 Application torque limit

Jog in positive direction is performed when the [>] key is
pressed — and stopped when it is released.
Jog in negative direction is performed when the [<] key is
pressed - and stopped when it is released.

Position mode

The Hand On mode functionality for positioning moves the
shaft to an absolute or relative position, depending on the
value of LCP parameter 52-11 Positioning type (default
value: relative). The functionality is provided by the Status
screen when the LCP is in Hand On mode and the servo
drive is in Position mode, as shown in lllustration 4.17.

In addition to the information of the general Status screen,
this customized screen contains a numerical input field and
a gauge control for setting and visualizing the target
position. The target position is set by editing the numerical
value above the gauge. The unit for the target position is
specified by parameter 00-33 Unit for position readout.
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o _ _ o
g Status Quick Main Alarm g
- Menu Menu Log -

Illustration 4.17 Hand On Mode - Positioning

Set the target position and press the [OK] key. Now the 1 Alarm

shaft moves according to the positioning configuration. I e —

Before performing positioning, switch the device to state

Operation enabled. The positioning takes place

immediately. The positioning behavior depends on the

values of the following parameters. Set them accordingly

before using the Positioning functionality.

‘1 |Hand On mode off

. Parameter 52-12 Profile velocity
(default: 100 RPM)

lllustration 4.18 Hand On Mode - Off
. Ramp configuration

- Parameter 52-13 Profile acceleration

(default: 1000 RPM/s) Inertia measurement
- Parameter 52-14 Profile deceleration When Hand On mode is active, the LCP can be used to
(default: 1000 RPM/s) perform inertia measurement. The functionality is

contained in parameter group 52-6* Inertia Measurement.
The group contains the following parameters:
. Parameter 52-60 Measured inertia to read the
measurement result. Positive values indicate that

. Parameter 52-11 Positioning type
(default: relative)

. Parameter 52-15 Application torque limit

. Limits the measurement was carried out successfully
. Parameter 50-30 Min position range limit and the inertia is shown in kg x m2. Negative
(default: 0 deg) values indicate a measurement error.
_ Parameter 50-31 Max position range limit . Parameter 52-61 Inertia measurement velocity and
(default: 0 deg) parameter 52-62 Inertia measurement torque for
configuration of the inertia measurement
Off mode procedure.

Press the [Off] key when the servo drive is in Hand On
mode to change the servo drive state to Switch on
Disabled. If the motor is not in standstill, it stops according
to the selected behavior set in parameter 50-48 Shutdown
option code.

. Parameter 52-63 Start inertia measurement to
perform the measurement operation. Set this
parameter to 1 to trigger the operation.

. Parameter 52-64 Inertia measurement result to
show the measurement result code and
description if an error occurs during the inertia
measurement.

When entering Off mode from Hand On mode, the selected
Hand On functionality (position, velocity, jog, or intertia) is
retained. Therefore, the same status screen as in Hand On
mode is shown after switching to Off mode. NOTIC

The measured inertia is not automatically transferred to

Illustration 4.18 depicts the LCP after switching from Hand
the control loop parameter set.

On mode with velocity to Off mode. The LED above the
[Off] key indicates that Off mode is active — there is no
other indication on the LCP display.
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NOTIC.

When the inertia measurement is carried out, ensure that
the axis/mechanics connected to the drive can move
freely.

4.3.5.2 SAB

Hand On screen

The Hand On screen for the SAB shows the Controlword
parameter of the SAB as an editable hexadecimal value
(see chapter 8.1 Object 0x4040: Controlword). Use this
parameter to set the state of the SAB. In contrast to the
Hand On screen on the ISD 510 servo drive, the Hand On
screen on the SAB does not have different display modes.

Guide value reference simulation

The simulation for the guide value reference (see

chapter 8.17 Object 0x2062: Position Guide Value Reference)
can be activated and deactivated via parameter group 51-8*
Guide value reference simulation when in Hand On mode.
The simulated position is readable from parameter 50-81
Position guide value reference.

Off mode

If the [Off] key is pressed when the SAB is in Hand On
mode, the SAB state is changed to Standby.

4.3.6 Alarm Log

The Alarm Log menu shows the last 10 alarms from the
device error history. The list is in descending order with
the most recent alarm shown at the top. The error code
and error text are shown for each entry.

An example of the Alarm Log is shown in lllustration 4.19.

130BE902.10

Illustration 4.19 Alarm Log

4.4 Keys

The 4 main keys on the LCP (Status, Quick Menu, Main
Menu, and Alarm Log) are used for navigation.

Quick Main Alarm | &
Status Menu Menu Log 2

lllustration 4.20 Main LCP Keys

4.4.1 Status Key

When the [Status] key is pressed, the Status menu is
shown, depending on whether Hand On mode is active
(see chapter 4.3.3 Status Menu (Auto On Mode) and

chapter 4.3.5 Hand On Mode). If the key is pressed when
the Status screen for Auto On mode is already shown, the
Status display mode toggles between Double Line Readout
and Single Line Readout. The [Status] key has no function
when the Status screen for Hand On mode is shown.

4.4.2 Quick Menu Key

When the [Quick Menu] key is pressed, the Main Menu
screen is shown (see chapter 4.3.4 Main Menu).

4.4.3 Main Menu Key

When the [Main Menu] key is pressed, the Main Menu
screen is shown (see chapter 4.3.4 Main Menu). When
switching the menu screen from Status or Alarm Log to
Main Menu, the last viewed parameter is highlighted.

When entering the Main Menu for the 15t time after a
power cycle, the root menu is shown with parameter group
00-** highlighted.

When the [Main Menu] key is pressed while the Main Menu
screen is active and browsing through the parameter
groups, the root menu is shown with parameter group 00-
** highlighted.

When the [Main Menu] key is held down for 3 s, the
parameter shortcut is shown (see /lllustration 4.21), and it is
possible to navigate to any parameter on the device by
entering its number.
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130BE915.10

Illustration 4.21 Parameter Shortcut

4.4.4 Alarm Log Key

When the [Alarm Log] key is pressed, the Alarm Log screen
is shown (see chapter 4.3.6 Alarm Log). If the Alarm Log
screen is already active when the [Alarm Log] key is
pressed, the latest alarm is highlighted (1t in the list).

44.5 Back Key

The [Back] key has no functionality when the Status screen
is shown - both in Hand On mode and in Auto On mode.
The [Back] key leads to the previous layer in the navigation
structure when the Main Menu screen is shown, and while
browsing through the device parameters.

If the [Back] key is pressed while editing the value of a
parameter, the new value of the parameter is discarded
and the edit mode is exited.

When the Alarm Log screen is shown, the [Back] key
activates the previously shown screen (Status screen or
Main Menu screen).

When the Info screen is shown for a parameter or alarm
(see chapter 4.4.7 Info Key), the [Back] key closes the Info
screen and shows the previous screen.

4.4.6 Cancel Key

If the [Cancel] key is pressed while changing the value of a
parameter via the Main Menu, the previous value of the
parameter is restored. This cancel functionality can be
performed because the display has not been changed (for
example, browsing through other parameters, or switching
to another screen).

When the Info screen is shown for a parameter or alarm
(see chapter 4.4.7 Info Key), the [Cancel] key closes the Info
screen and shows the previous screen.

The [Cancel] key has no functionality when:
. The Status screen is shown - both in Hand On
mode and in Auto On mode.

. The Main Menu screen is shown.
. Browsing through the device parameters.
. The Alarm Log screen is shown.

The cancel/undo functionality is not possible after
navigating away from the changed parameter.

44.7 Info Key

The [Info] key activates the Info screen, which shows
context-sensitive information. When the Status screen is
shown - both in Hand On mode and in Auto On mode, the
[Info] key shows the Status info screen. This shows the
names and locations of the selected readout parameters
(see lllustration 4.22).

130BE900.10

Illustration 4.22 Status Info Screens AutoOn_1 and AutoOn_2

When the Main Menu screen is active and currently
showing a parameter, press the [Info] key to show the
parameter info screen. It shows the name, value, and help
text for the selected parameter (see lllustration 4.23).

130BE910.10

Illustration 4.23 Info Screen for a Parameter

When the Main Menu screen is active and currently
showing a parameter group, press the [Info] key to show
the Parameter Group info screen. It shows the name of the
selected group.

When the Alarm Log screen is active and an alarm is
highlighted, press the [Info] key to show the alarm info
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screen. It shows the name and help text of the selected
alarm. This functionality is demonstrated in /llustration 4.24.

130BE909.10

Illustration 4.24 Info Screen for an Alarm

Press either the [Back], [Info], or [Cancel] key to close the
Info screen and return to the previous screen.

448 OK Key

Use the [OK] key to select a parameter marked by the
cursor and to enable the change of a parameter. When
editing a parameter value, press the [OK] key to store the
present value as the new value for that parameter and
return to the Main Menu screen.

When the Main Menu screen is showing a parameter
subgroup, press the [OK] key to enter the parameter
subgroup.

When the Alarm Log screen is shown, the [OK] key has the
same functionality as the [Info] key.

The [OK] key has no functionality when the Status screen is
shown - both in Hand On mode and in Auto On mode.

4.4.9 Hand On Key

Use the [Hand On] key to enter Hand On mode and show
the Hand On status screen. This change is not possible if
the device is in state Operation enabled and an error
message rejecting the change is shown (see

Illustration 4.25).

130BE908.10

lllustration 4.25 Rejection of Hand On Mode on a Servo Drive
while in State Operation enabled

4.4.10 Off Key

The [Off] key only functions when the device is in Hand On
mode. In this case, Off mode is activated (see Off mode in
chapter 4.3.5.1 Servo Drive and chapter 4.3.5.2 SAB). It is
ignored in all other cases.

4.4.11 Auto On Key

The [Auto On] key hands over control to the fieldbus
master. The device goes into remote control state and local
control is not possible. This operation is only possible if the
servo drive or SAB is not in state Operation enabled.

4.4.12 Reset Key

If the device is in Hand On mode, pressing the [Reset] key
has the same effect as the Reset bit (bit 10) of the
Controlword. It resets all alarms and errors, and changes
the state of the device from Fault to its default (non-
operational) state.

4.4.13 Up [4] and Down [*] Keys

The [4] and [¥] keys move the cursor up and down in the
navigation display.

Both keys have wrap-around navigation:
. When the top position is selected and the [4] key
is pressed again, the last position in the
navigation display is selected.

. When the bottom position is selected and the [¥]
key is pressed again, the first position in the
navigation display is selected.

When a parameter value is being edited, use the [4] and
[¥] keys to set the new value: press the [4] key to
increment the edited value and the [¥] key to decrement
it. Keeping the [4] key pressed keeps incrementing the
value by 1. Holding the key down speeds up incrementing
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to enable faster changes for larger values. This function
also applies to the [V] key.

cursor 1 digit to the right. Both keys have wrap-around

navigation: When the cursor is at the 1t digit (on the far
right), pressing the [>] key moves it to the last digit (on
4414 Left [«] and Right [*] Keys the far left). This function also applies to the [«] key.

When editing a parameter, use the [«] key to move the When the [4] key is pressed while navigating the menu

cursor 1 digit to the left, and the [>] key to move the

4.5 LCP-specific Parameters

or group. This function also applies to the [>] key.

system, the menu screen moves to the previous subgroup

LCP-specific parameters are defined for both the ISD 510 Servo Drive LCP (see chapter 4.5.1 ISD 510 Servo Drive-specific LCP
Parameters) and for the SAB LCP (see chapter 4.5.2 SAB-specific LCP Parameters).

4.5.1 I1SD 510 Servo Drive-specific LCP Parameters

Parameter number Name Unit Description
00-20 Display line 1.1 small - Select a variable for display in line 1, left position.
00-21 Display line 1.2 small - Select a variable for display in line 1, middle position.
00-22 Display line 1.3 small - Select a variable for display in line 3, right position.
00-23 Display line 2 large - Select a variable for display in line 2.
00-24 Display line 3 large - Select a variable for display in line 3.
00-33 Unit for position - Selects the desired unit for position readout.
readout
00-34 Unit for velocity - Selects the desired unit for velocity readout.
readout
00-35 Unit for acceleration - Selects the desired unit for acceleration readout.
readout
52-02 Hand On mode - Gets or sets the Hand On mode of operation: Position,
Velocity, Jog, or Inertia measurement.
52-03 Hand On state - Sets the Hand On state: enabled or disabled.
52-11 Positioning type - Gets or sets the positioning type (absolute or relative) when
running in Hand On mode for positioning.
52-63 Start Inertia - Starts the inertia measurement procedure.
Measurement
52-64 Inertia Measurement kg m? Shows the inertia measurement result.
Result
52-70 Jog Mode Control - Enables or disables Jog in Hand On mode.
52-71 Jog speed User units, as defined in [ Contains the commanded jog speed in user units (factor
parameter group 00-3*. |group has been applied).

Table 4.11 I1SD 510 Servo Drive-specific LCP Parameters
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4.5.2 SAB-specific LCP Parameters

Parameter number Name Unit Description

00-20 Display line 1.1 small - Select a variable for display in line 1, left position.

00-21 Display line 1.2 small - Select a variable for display in line 1, middle position.

00-22 Display line 1.3 small - Select a variable for display in line 1, right position.

00-23 Display line 2 large - Select a variable for display in line 2.

00-24 Display line 3 large - Select a variable for display in line 3.

50-17 Uaux Control - Enables or disables AUX line voltage.

50-18 UDC Control - Enables or disables UDC.

50-81 Position guide value Degrees (°) Scaled position guide value reference (0-360°).
reference

51-64 AUX line 1 user limit A Sets a user limit for the current on auxiliary line 1. The

current limit can be set in steps of 0.1 A. The value 0 disables
the user current limitation. A warning is set when 90% of the
user current limit is exceeded. Once 100% of the user current
limit is exceeded, the line is switched off and the SAB enters
an error state.

51-65 AUX line 2 user limit A Sets a user limit for the current on auxiliary line 2. The
current limit can be set in steps of 0.1 A. The value 0 disables
the user current limitation. A warning is set when 90% of the
user current limit is exceeded. Once 100% of the user current
limit is exceeded, the line is switched off and the SAB enters
an error state.

54-10 Epl id assignment line - Selects the SAB line number for the ID assignment.
54-11 Drive index - Selects the index of the device in the selected line (1-32).
54-13 Epl id assignment start - Starts the manual ID assignment.

Table 4.12 SAB-specific LCP Parameters
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5 Operation with ISD Toolbox

5.1 Overview

The ISD Toolbox is a standalone PC software designed by
Danfoss. It is used for parameterization and diagnostics of
the servo drives and the SAB. It is also possible to operate
the devices in a non-productive environment. The ISD
Toolbox contains several sub-tools for various function-
alities.

The most important sub-tools are:
. Scope for visualization of the tracing functionality
of the servo drives and SAB.

. Parameter list for reading/writing parameters.
. Firmware update

. Drive control/SAB control to operate the servo
drives and/or SAB for testing purposes.

. CAM editor for designing CAM profiles for the
servo drives.

5.2 ISD Toolbox Installation

5.2.1 System Requirements

To install the ISD Toolbox software, the PC must meet the
following requirements:
. Supported hardware platforms: 32-bit, 64-bit.

. Supported operating systems: Microsoft®
Windows XP Service Pack 3, Windows 7, Windows
8.1.

. .NET framework version: 3.5 Service Pack 1.

. Minimum hardware requirements: 512 MB RAM,
Intel Pentium 4 with 2.6 GHz or equivalent, 20 MB
hard disk space.

. Recommended hardware requirements: Minimum
1 GB RAM, Intel Core i5/i7 or compatible.

5.2.2 Installation

Administrator rights are required for installing the software
with the Windows operating system. Contact your adminis-
trator if necessary.

1. Check that the system meets the system
requirements as described in chapter 5.2.1 System
Requirements.

2. Download the ISD Toolbox installation file
(www.drives.danfoss.com/services/pc-tools/).

3. Right-click on the .exe file and select Run as
administrator.

4. Follow the on-screen instructions to complete the
installation process.

5.3 ISD Toolbox Communication

This chapter describes the Ethernet specific network
interface settings needed by the ISD Toolbox. There are 2
basic communication methods: direct communication and
indirect communication. Their particular network settings
are described in the respective sections.

Read and perform the steps with care. Incorrect network
configurations can lead to loss of connectivity of a network
interface.

Firewall

Depending on the firewall settings and the fieldbus used,
the messages sent and received by the ISD Toolbox may
be blocked by the firewall on the ISD Toolbox host system.
This may lead to a loss of communication and the inability
to communicate with the devices on the fieldbus.
Therefore, ensure that the ISD Toolbox is allowed to
communicate through the firewall on the ISD Toolbox host
system. Inappropriate changes to firewall settings may lead
to security issues.

NOTIC

When using a dedicated network interface, the ISD
Toolbox must be allowed to communicate specifically
through this network interface.

Indirect communication

Communication between ISD 510 devices and the ISD
Toolbox through a PLC is called indirect communication.
Ethernet-based fieldbus communication (marked A in
Illustration 5.1) takes place between the PLC and the ISD
510 devices. However there is non-fieldbus communication
between the PLC and the ISD Toolbox host system (marked
B in llustration 5.7).

In the scenario in lllustration 5.1, the PLC has the master
function and uses cyclic communication with the devices.
Therefore, not all functionalities of the ISD Toolbox, for
example the drive control, can be used.
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Illustration 5.1 Logical View of Indirect Ethernet-based
Fieldbus Communication (Communication via PLC)

NOTIC

The logical view only shows the connectivity from a
high-level software perspective and does not reflect the
actual physical topology of the network.

Direct communication

For Ethernet-based fieldbus communication (direct
communication), the ISD Toolbox must use a dedicated
network interface on the ISD Toolbox host system. Do not
use this network interface simultaneously for any other
communication.

2

&5 5 £

130BE310.10

A Fieldbus

B General-purpose network

lllustration 5.2 Logical View of Direct Ethernet-based Fieldbus
Communication

NOTIC.

The logical view only shows the connectivity from a
high-level software perspective and does not reflect the
actual physical topology of the network.

5.3.1 Network Settings for Indirect
Communication

Any network interface can be used to communicate
through a PLC and a dedicated network interface is not
needed.

When establishing the communication through a PLC, the
ISD Toolbox configures a routing table using the selected
Network Address Translation (NAT). Adding a route to the
Windows routing table requires administrator privileges.
Therefore, administrator credentials may be requested
when initializing the connection.

Carry out the following steps to enable indirect communi-
cation.

Disable IPv6 on the network interfaces used for communi-
cation on the PC:
1. Open the Network and Sharing Center.

2. Select Change adapter settings.

3. Right-click on the network interface used for
fieldbus communication and select Properties.

4, If the TCP/IPv6 is available for the network
interface, disable it.

U Local Area Connection Properties =

Networking S_haring
Connect using:

l’-"" Intel(R) 82575LM Gigabit Network Connection

This connection uses the following items:

Bl 305 Packet Scheduler -
.[Q File and Printer Sharing for Microsoft Networks

i |mtel® Centrino® Wireless Bluetooth® 3.0 + High Spee
<& |ntemet Protocol Version & (TCP/IPvE)

<& |ntemet Protocol Version 4 (TCP/IPv4)

<& Link-Layer Topology Discovery Mapper /0 Driver

& Link-Layer Topology Discovery Responder -
1 3

m

*REEROR
B

[ sl ||

Description

Uninstall Propert

@
o
i

Allows your computer to access resources on a Microsoft
networlk,

oK || Ccancel

Illustration 5.3 Local Area Connection Properties
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NOTIC.

When observing the network packets via Wireshark®,
checksum offloading often causes confusion as the
network packets to be transmitted are handed over to
Wireshark® before the checksums have been calculated.
Wireshark® shows these empty checksums as invalid,
even though the packets contain valid checksums when
they leave the network hardware later.

Use 1 of these 2 methods to avoid this checksum
offloading problem:
. Turn off the checksum offloading in the network
driver if possible.

. Turn off the checksum validation of the specific
protocol in the Wireshark® preferences.

Additional settings for indirect communication over
EtherCAT®
Set the IP address of the EtherCAT® Master:

1. Open the TwinCAT® System Manager.

2. Select [I/0O-Configuration — 1/0O Devices — Devicel
(EtherCAT®)] and check the IP-address in the
Adapter tab.

The IP-address of the PLCs network adapter can
not be a link-local address (so not in the range of
169.254.0.1 to 169.254.255.254).

3. If necessary, change the IP-address inside the IPv4
Protocol properties according to the given
operating system. This can be done on the
controller locally or via Remote Desktop.

Activate IP routing on the EtherCAT® Master:

NOTIC

The procedure described here can vary depending on
the type of PLC and operating system installed.

1. Open the TwinCAT® System Manager.

2. Click on Advanced Settings... under [I/O-Configu-
ration — |/O Devices - Devicel (EtherCAT®)] in
the EtherCAT tab.

3. Select EoE Support in the Advanced Settings
window.

4, Enable Connect to TCP/IP Stack in the Windows
Network section.

5. Enable IP Enable Router in the Windows IP Routing
section.

6. Reboot the PLC for the changes to take effect.

Set the IP address of the EtherCAT® slave (servo drive or
SAB):
1. Open the TwinCAT® System Manager.

2. Click on Advanced Settings... under [I/O-Configu-
ration — 1/0 Devices — Devicel (EtherCAT®) - Box
1 (VLT® Servo Access Box L1 — Drive 2 (VLT®
Integrated Servo Drive ISD 510)] in the EtherCAT

tab.

3. Select [Mailbox — EoE] in the Advanced Settings
window.

4. Enable Virtual Ethernet Port and enter a valid IP 5
Address.

5. Each slave in the configuration requires an IP-

address. This address is reassigned with every
transition from INIT to Pre-Operational state of the
slave state machine. The IP communication of the
slaves is deactivated per default.

NOTIC

The last number of the IP address is the ID that is used
in the ISD Toolbox to identify the device.

5.3.2 Network Settings for Direct
Communication with Ethernet
POWERLINK®

Disable all network protocols except TCP/IPv4 on the
network interface used for direct Ethernet POWERLINK®
communication. This prevents other PC software or the
operating system using this network interface for other
tasks, such as file and printer sharing and network
discovery. Disabling these protocols reduces the number of
non-relevant packets sent over the network interface and
thus reduces the overall network load.

How to disable all unused protocols on the network
interface on the PC:
1. Open the Network and Sharing Center.

2. On the left, click on Change adapter settings.

3. Right-click on the network interface used for
fieldbus communication and select Properties.

4, Uncheck all checkboxes except the one for
Internet Protocol Version 4 (TCP/IPv4).
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U Local Area Connection 2 Properties %

w

Networking | Sharing

Connect using:

I_TI" ASIX AXBB178 USB2.0to Gigabit Ethemet Adapter
This connection uses the following tems:

O .LEJ Microsoft Network Monitor 3 Driver »
O g\ﬁrtual PC Network Fitter Driver 1
O .@QDS Packet Scheduler
O .@ File and Printer Sharing for Microsoft Networks E|
[ & Intel® Cantrino® Wireless Blustooth® 3.0 + High Speel |
[0 - Intemet Protocol Version & (TCP/IPvE)

- |ntemet Protocal Version 4 (TCP/IPw4) -
4 1 P

Description

Transmission Contral Protocol /Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected networks.

0K || Cancel

lllustration 5.4 Local Area Connection 2 Properties

Disable the IPv4 Checksum offload on the network
interfaces as described in chapter 5.3.1 Network Settings for
Indirect Communication.

How to set the correct Ethernet POWERLINK® master IP
address:
1. Open the Network and Sharing Center.

2. On the left, click on Change adapter settings.

3. Right-click on the network interface used for
fieldbus communication and select Properties.

4, Click on Internet Protocol Version 4 (TCP/IPv4) (the
checkbox must be checked) and then click on
Properties.

5. Select Use the following IP address and use
192.168.100.240 as the IP address and
255.255.255.0 as the subnet mask. Leave all other
fields empty.

Internet Protocel Version 4 (TCP/IPv4) Properties 7 ES

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@ Use the following IP address:

IP address: 192 , 168 . 100 . 240
Subnet mask: 255.255.255. O
Default gateway:

Obtain DS server address automatically
(@ Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[T validate settings upon exit

[ oK H Cancel ]

L.

lllustration 5.5 Internet Protocol Version 4 (TCP/IPv4)
Properties

5.3.3 Network Settings for Direct
Communication with EtherCAT®

No EtherCAT®-specific network interface configuration
needs to be performed on the ISD Toolbox host PC.

5.4 1SD Toolbox Commissioning

STEP 1: Open the main window
The Main Window is the basis for all ISD Toolbox function-
alities. See chapter 5.5.1 Main Window for more information.

STEP 2: Connect to network

NOTIC

Pre-configure the appropriate communication settings to
connect to a network. See chapter 5.3 ISD Toolbox
Communication for further information.

1. In the Main Window toolbar, click on the Connect
to bus icon to open the Connect to Network
window.

2. Select the fieldbus type and the network
interface to connect to.

3. Click on OK to connect.

4. Verify that the connection is successful by
checking the status strip in the Main Window.
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lllustration 5.6 Connect To Network Window (Ethernet
POWERLINK®)

STEP 3: Scan for devices

1. After verifying that the ISD Toolbox is connected
to the selected network, click on the Scan for
Devices icon in the toolbar to trigger the device
scan procedure.

NOTIC

If connected to an Ethernet POWERLINK® network in
cyclic mode, select the scan range (minimum and
maximum IDs) in the next window to reduce the time
needed for scanning. In all other cases, the complete ID
range is scanned.

2. When the scan is complete, a list of available
devices is shown in the Select Devices window.
Select which devices to add to the Device
Environment and click on OK.

3. All selected devices appear in the Device
Environment window and automatically go online
(indicated by a glowing light bulb next to each
device name).

The ISD Toolbox software can be used to optimize the
control loop parameters. For this purpose, determine the
inertia of the servo drive and the external load by using
the inertia measurement within the drive control (see
section Inertia Measurement Mode tab in chapter 5.7.4 Drive
Control (Servo Drive only)).

Carry out the following steps to optimize the control loop

Position Mode tab in chapter 5.7.4 Drive
Control (Servo Drive only))

1b  Modify the control loop parameters.

2. Use the scope to visualize the result (see
chapter 5.7.3 Scope (Single and Multi-device for
Servo Drive and SAB)).
Trace the following parameters:

. Rotor N Act (Rotor actual velocity)

. Nctrl N Set (Speed setpoint - input for
speed controller)

. Ictrl Ig Act (Actual current of torque
component)

. Ictrl Ig Set (Setpoint current of torque
component)

. Pctrl following error

To use the control loop parameters, enter them in the
start-up parameter list of the PLC development
environment. Alternatively, use them within the CAM
profiles.

NOTIC

Any settings made within the ISD Toolbox software are
overwritten when using a PLC.

5.5 Look and Feel

The ISD Toolbox is a multiple document interface program
(MDI) - an environment that hosts multiple software tools
in 1 single parent window. This allows simultaneous active
interaction with, analysis, and commissioning of ISD 510
servo drives and Servo Access Boxes.

The parent window containing all the software tools is
called Main Window and the software tools themselves are
called Sub-tools, indicating that they can only be hosted
within the ISD Toolbox environment.

parameter:
1. Use the drive control in profile position mode to:
la Create a step response (see section
Mode of operation controls — Profile
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5.5.1 Main Window

The main window contains:
. Menu and toolbar at the top of the window.

. Status strip at the bottom of the window.

. Workspace.

After start-up, the main window is shown with an empty device environment that is docked at the left side as default,
however it can be moved to the right-hand side. The Output and Watchlist windows are docked at the bottom. The
workspace is empty on start-up.

The Device Environment, Output, and Watchlist windows have a close button and a pin button to prevent the window from
hiding. Both windows can be floating windows. The workspace hosts the sub-tools.

New Project - Danfoss ISD Taolbox e ) |

[T~File Edit Tools Window Help

MMEHd @z () 90|

130BE311.10

- =d] ',
[=)- Parameters/Corfig
i - CAM Edtor

‘... Digital CAM Switch
SD 500 Drive Cortrol
Encoder Contral
ouch Probe

... Emor history

6 \\ E| Trace

i... Scope

7 Watchlist 1x
™ ~add 4+ & T &L Remove | Enable Disable | StartLogging
Enabled Device Name Index Subindex  Value (hex) Walue (scaled) Unit Interval
Sab [ID=1] Statusword 4041 1} 283 643 1000 Remove
» Drive [ID=2] Posttion actual value 6064 0 FCD8ES2C -528944.2 deg 1000 Remove
2\~W|@ Watchlist |
\~~Cum\eded to network "Local Area Connection” at Intel(R) Ethernet Connection 1218-LM | ‘

lllustration 5.7 Main Window

1 Menu bar Contains the general functionalities for saving and loading projects, managing connections,
showing and changing settings, managing open sub-tools, and showing help contents.

2 Tool bar Contains shortcuts for saving and loading projects, connecting to and disconnecting from
networks, automatic searching for online devices, or manually adding devices. Those function-
alities can also be found inside the menu bar.

Furthermore, a Panic button (shortcut key [F8]) is available in an emergency. It resets all
devices on the bus and thereby disables their operation, however it does not provide any
safety functionality.

The behavior of the ISD servo drives is defined by the Abort connection option code. The SAB
state is not directly affected by the reset command.
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3 Online/offline status and state
information

e Online devices are indicated by a glowing light bulb next to the device ID.

- An online device is a logical device for which a physical device exists, which the
ISD Toolbox is currently connected to.

- The color indicates the state of the device and is device-specific.
e Offline devices are indicated by a gray light bulb next to the device ID.

- An offline device is a logical device without a corresponding physical device. An
offline device can represent a saved device configuration or state, for example for
offline analysis or troubleshooting. It also contains pre-configured parameter
values to be written to a physical device.

4 Available sub-tools

Each sub-tool opens in a separate window within the workspace. It is possible to open
multiple sub-tools that can communicate with a device simultaneously without affecting each
other. Depending on the device type, different sub-tools are available. See chapter 5.7 Sub-
Tools for further information.

A sub-tool is opened by double-clicking the left mouse button on its name in the Device
Environment, or by selecting the entry and pressing the Enter key on the keyboard.

5 Device environment

The Device Environment section of the Main Window lists all logical devices managed by the
ISD Toolbox, visualizes their states, and serves as the user interface for accessing the device
functionalities.

The Device Environment window lists all available sub-tools for each added device.

See chapter 5.5.2 Device Environment Window for further information.

6 Workspace

This is the space for hosting the sub-tools and its size depends on the Main Window size. The
sub-tools can be maximized, minimized, horizontally or vertically aligned, or cascaded.

7 Watchlist window

Evaluates the parameter values of 1 or more devices by cyclically reading them from the
devices. Allows parameter values to be logged and saved to a text file. It is also possible to
modify/write values in the watchlist.

8 Output window

Shows operating information, warnings, and errors. Depending on the user settings, it shows
messages of up to 3 different logging levels (high, medium, and low). Used for showing
advanced error and warning information.

9 Status strip

Shows the communication state of the ISD Toolbox. If connected to a network, it shows the

used hardware interface (for example, network adapter) and the network name.

Table 5.1 Legend to lllustration 5.7
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5.5.2 Device Environment Window

The Device Environment window lists all available sub-tools
for each added device. See chapter 5.7 Sub-Tools for further
information on the sub-tools.

The Device Environment window makes a distinction
between online and offline devices:
. A glowing light bulb next to the device ID
indicates that the device is online.

. A gray light bulb next to the device ID indicates
that the device is offline.

A sub-tool is opened by double-clicking the left mouse
button on its name in the Device Environment, or by
selecting the entry and pressing the [Enter] key on the
keyboard.

lllustration 5.8 shows an example of the Device Environment
window with 2 online ISD drives (IDs 1 and 2). The sub-
tools of both devices (for example CAM Editor, Parameter
List, Firmware Update, and Scope) are ordered by sub-tool
category.

Device Environment a1 x
—|- Dinive [ID=1] ¥

=] Parameters,/Config

CAM Editor

Parameter List

Firmware Update

+- Run
- Log
- Trace

=) Dnive [ID=2] ¥

= Parameters/Corfig
CAM Editor
Parameter List

Fimware Update

... Digital CAM Switch
1SD 500 Drive Cortrol
Encoder Control
Touch Probe

+1-Log
- Trace

lllustration 5.8 Device Environment Window with 2 Online
Devices

For each online device, the Device Environment visualizes
the current state of the device. For this purpose, each root
node entry has a background color. The color code and
the available states for the device are listed in Table 5.2
and Table 5.3.

CAN CiA DS402 state Color

Not reachable/unknown state/offline mode No color
Not ready to switch on Gray
Switch on disabled Light green
Ready to switch on Turquoise
Switched on Blue
Operation enabled Green
Quick stop active Yellow
Fault Red

Table 5.2 ISD 510 Servo Drive Color Code

SAB state Color

Not reachable/unknown state/offline mode No color
Init Gray

Uaux disabled Yellow
Standby Light green
Power up Blue
Operation enabled Green
Fault Red

Table 5.3 SAB Color Code

When right-clicking on a device in the Device Environment
window, a context menu with functionalities and device-
specific information is shown. In addition to other
functionalities, the device information window can be
opened. The Device Environment window can be hidden via
menu [Window — Show/Hide device environment
window], or by pressing the [F4] key.

5.5.2.1 Device Information Window

For each device, a Device Information window can be
opened by using the device context-menu in the Device
Environment window. The design of the Device Information
window and its functionality depends on the fieldbus used.

For EtherCAT®

The Device Information window for EtherCAT® devices is
shown in lllustration 5.9. The EtherCAT ®Device Information
window shows the following information in read-only text
boxes:

. Firmware version

. Device name

. Slave index

. Address

. Supported features (CoE, FoE, EoE, DC)
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Device Information @

Device Information @
Sab [ID=1): 2{1"{5’#
VLT@® Servo Access Box
— Standard release version
EtherCAT.
Features

Firmware version: 01.02 wE &
Device name: VLT® Servo Access Box (SAB) L1 rRE @
Slave index: 1 eE @
Address: 4087 e ©

lllustration 5.9 Device Information Window — EtherCAT®

For Ethernet POWERLINK®

The Device Information window for Ethernet POWERLINK®
devices contains the firmware version of the device and
contains 2 tabs: General Information and Service Mode.
The General Information tab is shown in lllustration 5.10.

General i Service Mode

Senvice Mode
Device type:
Node 1D:

Host Name:
Device Name:
Hardware Version:
Software Version:
Vendor ID:
Product Code:
Revision Number:
Serial Number:

Exit Service Acquire
Mode Device Info
131474
: =
0
Darfoss VLT(R) I1SD 510

50331789
1
65536
20500
00-1B-08-034D-ED

Device Information =

G511 1| Service Mode |

Drive [ID=1]:
-:i‘ VLT® Integrated Servo Drive ISD 510

L . — Standard release version
POWERLINK

20" odd

Fimmware version- 01.00

lllustration 5.10 Information Window - Ethernet POWERLINK®
- General Information

The Service Mode tab contains controls for entering the
Ethernet POWERLINK® specific service mode of the ISD 510
devices (servo drive and SAB), and for reading device
information in Service Mode. lllustration 5.11 shows the
Service Mode tab page of the Device Information window.

To enter Service Mode, the device must be connected using
direct, acyclic communication. First carry out a power cycle
if the device has been connected to a PLC.

Clicking on the button Enter Service Mode changes the
device state to service mode and enables the button
Acquire Device Info. When clicking on the Acquire Device
Info button, the device information is read from the device.
While the device is in Service Mode, it is not possible to
close the Device Information window or access any other
control in the ISD Toolbox. This ensures the integrity of the
device state.

Illustration 5.11 shows the Service Mode tab page of the
Device Information window. The device is in service mode
(indicated by the red text “Service Mode”), and the device
information shown in the respective text boxes has already
been read.

lllustration 5.11 Information Window - Ethernet POWERLINK®
- Service Mode

The Service Mode tab consists of the following read-only
text fields that are read when entering Service Mode and
acquiring the device information:

. Device type

. Node ID

. Host Name

. Device Name

. Hardware Version
. Software Version
. Vendor ID

. Product Code

. Revision Number
. Serial Number

. MAC Address

While the device is in Service Mode, the Node ID can be
changed by clicking on the button on the right of the
Node ID field and typing in the desired node ID in the
pop-up window. The ID is instantly applied on the device
and a power cycle is not required.

MG36D102
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5.5.3 Watchlist Window

Parameters that are added to the Watchlist window are continuously polled from the device using a specified read interval.
All readable parameters of all configured devices can be used in the Watchlist window. All writable parameters can also be
changed in the Watchlist window by writing the value into 1 of the columns Value (hex) or Value (scaled).

To log the cyclically read values in a text file, click on the Start Logging button and then select the target log file path. The
log file has a plain-text comma-separated format (.csv) and can be viewed without the need of any specialized software.

The Interval for polling the values are configurable individually for each parameter in multiples of the Watchlist resolution
parameterized in the Options window (see chapter 5.5.8 Options Window).

The parameters can be added and moved up or down the list. It is also possible to remove, enable, or disable the update of
each individual parameter and remove, enable, or disable all parameters of a specific device. Furthermore, it is possible to

remove, enable, or disable all the parameters in the Watchlist.

The Watchlist window can be hidden or shown via menu [Window — Show/Hide watchlist], or by pressing the [F5] key.

Watchlist 1 x
Add ﬁ’ @ @ & Remaove | Enable  Disable Start Logging
Enabled Device Mame Index Subindex  Value fhex) Value (scaled) LUnit Interval
’ Drive [ID=2] Postion actual value | 6064 0 20FFIE 2162462 Degree 1000 Remove
] Drrive [ID=2] Velocity actual value BOGC 0 0 0 Rpm 1000 Remove
Drive [ID=1] Position actual value 6064 0 0 0 Degree 1000 Remove

2 Output [ Watchlist

Illustration 5.12 Watchlist Window

5.5.4 Output Window

The Output window shows operating information, warnings, and errors from the Toolbox application itself, as well as
warnings and errors from the connected devices. It shows detailed information regarding Toolbox failures, incorrect configu-
rations, or missing software components and supports the following functions:

. Analysis of communication

. Tracking device states
. Searching for errors

. Testing and debugging devices

The maximum number of messages can be set by using the Options window (see chapter 5.5.8 Options Window). The Output
window logging level has 3 possible settings that can be changed using the Options window:
. High: Shows basic events.

. Medium: Default setting.

. Low: Shows detailed communication and configuration events.

When a new message is shown, the Output window automatically scrolls to the bottom of the list in order to show the
latest message.

The Output list entries are classified as Messages, Warnings, or Errors. Select whether an entry type should be shown by
checking/unchecking the respective checkbox at the top of the Output window.

The timestamp of the message is generated when the message is shown. The content of the window can be saved to a
plain-text file by clicking on the Save log button.
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The Output window can be hidden or shown via menu [Window — Show/Hide output window] or by pressing the [F6] key.

Output

Messages Wamings Emors

| Savelog || Clear |

Message

64 Drive [ID=2]tyingto go online: 02.032015 10:01:49.755

Timestamp

@ 55 Device [ID = 2]: NMT state changed from Undefined to NMT_CS5_BASIC_ETHERNET 02.02.2015 10:01:49.763
O s The context-sensitive PDC mappings have been activated on Drive [ID = 2]. 02.03.2015 10:01:49.77;
o 57 Drive [ID=2]is online 02.02.2015 10:01:49.797
O s Drive [ID=2] Mode of operation changed to "No mode change/ no mode assigned” 02.03.2015 10:01:54.367
O s Drive [ID=2] Mode of operation changed to "Profile position mode™” 02.03.2015 10:02:22.423
£ Output ] Watchlist |

Illustration 5.13 Output Window

5.5.5 Project File

A project file (extension .isdproj) contains all devices that
are part of the Device Environment. All parameters of each
device, apart from state information, are saved within a
project file that also contains information about open sub-
tools, their window size, location, and the contents of the
Watchlist.

Project files can be opened or saved using the commands
in the menu bar or the icons in the toolbar.

5.5.6 Importing and Exporting Devices

It is possible to import and export the configuration and
parameter values of devices. Exported devices can be
reimported and shown in the Device Environment window.

The file extension of the ISD Toolbox exported device files
is .isddev. Multiple devices can be exported to a single file.

5.5.7 Online Help

The context-sensitive help for the I1SD Toolbox software is
accessible via the menu bar. All the main subjects are
accessible via the table of contents and there is a search
function. Press the [F1] key from within the ISD Toolbox to
open the corresponding help page.

5.5.8 Options Window

The Options menu entry opens the Toolbox options window
that contains tabs with the following option categories:
. General

. Watchlist

. Default values

. Drive Units

. Fieldbus-specific
. Updates

The Toolbox options window also has a checkbox to specify
whether the Toolbox options window should be shown on
start-up.

Toolbox options ]

General | Watchlist | Defaut values | Drive units | Fieldbus-specific | Updates |
. . The Output Window logging level defines the types of
Output Window Logging Level messages that are shown in the Qutput Window.

Sets the maxdmum number of messages in the Output

Maximum Output Messages 1500 = Window. When the count is reached. the oldest
messages get deleted, so that the message count
does not exceed the maximum.

[ Show the options menu every time the toolbox starts

lllustration 5.14 Toolbox Options Window

The General tab contains the settings Output Window
Logging Level and Maximum Output Messages. The Output
Window Logging Level has 3 possible settings:

. High: Shows basic events.

. Medium: Default setting.

. Low: Shows detailed communication and configu-
ration events.

The Maximum Output Messages option can be set to values
of 500-2500. After the maximum message count is
reached, the oldest message is deleted in order to show a
new one.

The Output Window logging level defines the types of
p
Output Window Logging Level messages that are shown in the Output Window

Sets the maximum number of messages in the Output

Mazdmum Output Messages 1500 £ Window. When the count is reached. the oldest
messages get deleted, so that the message count
does not exceed the madmum

Illustration 5.15 Toolbox Options - General Tab
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The Watchlist tab contains the Watchlist resolution field that
sets the rate at which the Watchlist triggers its update
procedure (see chapter 5.5.3 Watchlist Window). It is the
minimum interval at which the Watchlist is updated. The
update rate of each parameter in the Watchlist can only be
a multiple of the Watchlist resolution.

Watchlist resolution (1000 =| ms

lllustration 5.16 Toolbox Options - Watchlist Tab

The Default values tab consists of a data grid with the
columns Index, Subindex, Description, Default value, and
Unit. It contains multiple pre-defined parameters that are
applied to devices that contain them. All default values are
used as initial RxPDO values that are transmitted to the
devices when using cyclic communication. It is not
possible to add new parameters to the list.

Index Subindex  Description Default value Unit o
1] Following Emor Window 2
6066 0 Following Emor Timeout 50 ms
606D 0 Velocity Window 5 mm
606E 0 Velocity Window Time: 10 ms E
e6DEF 1] Velocity Threshold 5 pm
6070 0 Velocity Threshold Time 10 ms
6072 1] Max Torque 0
607F 1] Max Profile Velocity 1000 mm
6081 0 Profile Velocity 500 mm
<6083 0 Profile Acceleration 5833 pm/s
MhefNA4 n Profile Decelerstion 53 mm /s 52
1 m +

lllustration 5.17 Toolbox Options - Default Values Tab

The Drive units tab contains settings for the position,
velocity, and acceleration units for drive parameters that
are scaled according to the DS402 Factor Group. These
settings are used for all drive devices but do not influence
any parameters of the drives. They are only used for
scaling the values within the ISD Toolbox.

Position unit: |deg {mator shaft) - |
Welocity unit: | RPM {motar shaft) - |
Acceleration unit: | RPM/s n |

Illustration 5.18 Toolbox Options - Drive unit

The following units are available for scaling position,
velocity, and acceleration:
. Position unit

- Degree

- Radian

- Revolution
. Velocity unit

- RPM

- RPS

- Degree/sec

- Radian/sec
. Acceleration unit

- RPM/sec

- RPS/sec

- Degree/sec?

- Radian/sec?

The Fieldbus-specific tab contains fieldbus-specific settings,
organized in the sub-tabs Ethernet POWERLINK, EtherCAT,
and Communication via PLC. Settings are not required for
Ethernet POWERLINK.

The Communication via PLC tab contains the SDO init
timeout and SDO transfer timeout values in ms. Modify
these 2 values if the connection to the PLC is slow or the
SDO channels of the devices behind the PLC are filled by
the PLC itself, and the SDO communication is therefore
slow.

The default SDO init timeout is 40 ms and the default SDO
transfer timeout is 700 ms.

Ethemet POWERLINK | EtherCAT | Communication via PLC

40 =

SDO int timeout {ms)

SDO transfer timeout (ms) 700 =

lllustration 5.19 Toolbox Options - Fieldbus-specific Tab

The Updates tab contains the functionality for searching for
new firmware packages and updating the ISD Toolbox, its
sub-tools, configuration, and online-help. This can be
triggered by clicking on the Check for Updates now button.

The check for updates procedure can also be performed
automatically when the ISD Toolbox starts. This option is
disabled per default but can be enabled by checking the
check-box Automatically check for updates when the I1SD

Toolbox starts (see /llustration 5.20).
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This will check for new Toolbax and Sub-ool versions,
device definitions, help files, and fimware updates.

Check for Updates now

[] Mutomatically check for updates when 15D Toolbax starts

Illustration 5.20 Toolbox Options - Update Tab

5.6 Connection and Devices

5.6.1 Connect to Bus

Connecting to networks is done via menu [Edit — Connect
to Bus] or by using the Connect to Bus shortcut in the
toolbar. This opens a window for selecting the fieldbus
type, network interface, and communication options (see
llustration 5.21).

Each available fieldbus type is listed as a tab in the Select a
network window. After selecting a fieldbus type, the
available network interfaces and communication options
specific to the fieldbus type are shown.

NOTIC

The CAN fieldbus tab is not relevant for the ISD 510
servo system.

Select fieldbus type Ethernet POWERLINK® or EtherCAT® for
direct communication to the devices and then select cyclic
or acyclic communication.

By selecting the tab Ethernet via PLC, indirect communi-
cation via a PLC is selected. In this case, enter the IPv4

address of the PLC, and the IPv4 address of the internal
subnet of the devices (NAT address).

=

Select a network

CAN

Name

ETHERKET Mol welomm

POWERLINK 7 Ethernet

B3 viaric

Vendor description

EtherCAT.

Link Link
IP address & e

Local Area Connection 3 172202510 USB3.0to Gigabit Ethemet A..
Bluetooth Network Conneeti.. |fe8l::41eb:d6d3... |1 MBis/s | Disconnected | Microsoft
Local Area Connection 2 fe80::c954:h36b: . | 2000 MBits.. | Disconnected | Palo Alta Metworks

Wirgless Network Connection  |fe80::d5231105.... |6 MBis/s Disconnected | Microscft

Cannection optians

PLC IP address: 17220 25 43 For creating a route through a PLC, you
may be asked for user credentials with
adnministrator privileges for this system

NAT address: 192.168.101.000

lllustration 5.21 Select a Network Window (Ethernet via PLC)

After successfully connecting to a network, a window
opens where it is possible to go online with any offline
devices that have been added to the Device Environment.

When connecting to an Ethernet POWERLINK® network,
the I1SD Toolbox performs checks on the network interface
to ensure that communication can be established. The
following preconditions must be fulfilled; otherwise an
error is shown:

The network interface has the IPv4 address
192.168.100.240.

The link status of the network interface is
Connected.

It is only possible to connect to 1 network at a time. If the
ISD Toolbox connects to another network, the old
connection is closed automatically before connecting to
the new network.

5.6.2 Disconnect from Bus

The function Disconnect from bus means that all communi-
cation to the network is stopped. All devices that are
online go offline.

5.6.3 Online/Offline Devices

An Online Device is a logical device for which a physical
device, currently connected to the ISD Toolbox, exists.

An Offline Device is a logical device with no corresponding
connected physical device. It can represent a saved device
configuration or state (for example, for offline analysis or
troubleshooting). It can also contain pre-configured
parameter values to be written to a physical device.

5.6.4 Adding/Removing Devices

To add an offline device to the Device Environment, specify
the device type, fieldbus type, device ID, and the major
firmware version number. It is then possible to go online
with the added device once it is connected to the ISD
Toolbox.

The device ID has to be positive (>0), and the maximum ID
is 239 for both Ethernet POWERLINK® and EtherCAT®.

If a device ID that has already been added to the Device
Environment is selected, a warning sign appears next to the
Device ID input field and a tooltip informs that a device
with the specified ID is already existent in the Device
Environment. However, an offline device (with a double
node ID) can still be added to the Device Environment.
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Add offline device X

15D 500
VLT® Integrated Servo Drive -_ﬂ
15D 510 VLT® Servo Access Box
IS0 410

] m—
VLT® Integrated Servo Drive
410

VLT® 5D Connection Box VLT® ISD Encoder Box

ETHERNET Hel g s —
e POWERLINK EtherCAT. *
Firmware Version L
Device ID 1 =

Illustration 5.22 Offline Device Window

All devices that are added to the project are shown inside
the Device Environment window as root nodes of the tree
shown (see lllustration 5.8). Each device is denoted by
using its device type and node ID in brackets. The sub-tool
categories and the sub-tools themselves are shown as
child nodes of the respective device.

5.6.5 Scan for Devices

When connected to a network, the ISD Toolbox can scan
for available devices on the network and add them to the
Device Environment. The scanning procedure is triggered by
using the menu [Edit - Scan for devices] or via the Scan
for Devices icon in the toolbar.

Depending on the fieldbus, the scan procedure for the
whole ID range can take some time. To limit the maximum
time for the procedure, it is possible to scan only within a
certain ID range (cyclic Ethernet POWERLINK®). This can be
done via menu [Edit - Scan for devices — Scan in range].
This shows a window where the minimum and maximum
IDs to search for can be specified. Use the menu [Edit —
Scan for devices - Scan entire network] to search the
entire network (CAN, EtherCAT®, acyclic Ethernet
POWERLINK®, and Ethernet via PLC).

Edit | Tools Window Help

Connect to bus @

& Disconnect from bus

Reset bus

=8  Add device
157l Sean for devices J Scan entire network

‘ Scan in range

lllustration 5.23 Scan in Range Menu Item

When the scan procedure is triggered, a window indicating
the scan progress and the IDs found on the fieldbus are
shown. When the scan is completed, the Select Devices
window shows all found devices and the desired devices
can be added to the Device Environment. The scan
procedure can be stopped at any time and the devices
already found can be added to the Device Environment.

5.7 Sub-Tools
5.7.1 Parameter List (Servo Drive and SAB)

The Parameter List sub-tool shows all available parameters
of a device. It is the main tool designed for browsing
parameters and reading and writing parameter values on
an online device. The Parameter List shows all parameters
in table format containing both parameter information and
parameter values.

There are 2 parameter views available in the Parameter List:
. Object dictionary view

. Parameter view

When the Object dictionary view is selected, the Parameter
List shows the parameters with their unique index-sub-
index identifier (see /llustration 5.24). When the Parameter
view is selected, the Parameter List shows the parameters
with their unique parameter number. The parameter
groups tree at the left of the sub-tool window is used to
filter the shown parameters according to their respective
categories. Selecting the root node of the tree disables any
filters and shows all parameters.
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1 2 3 ) Store/restore Sends a request to the device to store the
6 P = parameters (only | current parameter values to non-volatile
w
5 § available for memory, or to restore them from non-volatile
- Ethernet memory. It does not automatically perform a
POWERLINK®) read from the device. Only available for online
devices.
4 Table 5.4 Parameter List Sub-tool Functionalities
- In the Search field, a parameter can be searched for by
1 |Title . . . . i .
name, object index, and sub-index (object dictionary view),
2 |Search field .
_ — . or parameter number (parameter view). The Search field
3 |Object dictionary or parameter view saves the last 10 search inputs. 5
4 |Parameter table
P . . . .
5 |Parameter groups The information about a value range is shown as a tooltip
6_|Toolbar when the mouse moves over the value field.

lllustration 5.24 Parameter List Sub-tool . . .
If no value is read from the device, the default value of this

parameter is shown in italics (only for values that have a

default parameter).
The toolbar in the Parameter List sub-tool contains the

following functionalities: . .
Depending on the value type (numeric, text, a set of

specific values) the input field provides a reasonable input
or display method. If there are limits to a numerical value,
they are applied to the input field either by making it
impossible to enter wrong values or, if this is not possible,
by keeping the focus inside the field until a correct value
has been entered.

Read all Reads all parameters inside the selected
parameters group from the device and updates their
values in the parameter table. Only available
for online devices.
The drop-down menu of this icon contains
these functionalities:
e Read All and Export
Reads all parameters and writes them to a
file.

Reading and writing of single parameters is also available
via the Context menu or by using the shortcuts Ctr/+R for

reading and Ctrl+W for writing.
e Import from File

Reads back a parameter file and puts the Reading or writing all parameters may take up to 3

values into the parameter list. The values minutes, due to the large number of parameters and the

are not automatically written to the bandwidth limits of the fieldbus.
device.
Write all Writes the displayed values of all parameters -
parameters inside the selected group to the device. Only 'E‘ T R =
available for online devices. E' Write to device
Read the Reads parameters selected in the parameter Add to watchlist
selected table from the device and updates their Copy Value
parameters values in the parameter table. Only available

for online devices. Illustration 5.25 Parameter Context Menu

Write the Writes the displayed values of the parameters
selected selected in the parameter table to the device.
parameters Only available for online devices.

Get default value | Reverts the values of the parameters selected
for single in the parameter table to their default values
parameter and updates the parameter table. The default
parameter values are not written to the device

automatically.

Print Offers the possibility to print the parameter

list using the standard Windows print window.
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5.7.2 Firmware Update (Single and Multi-
device for Servo Drive and SAB)

5.7.2.1 Single Device Firmware Update

This sub-tool is used to update the firmware of a device
over a network, for example direct Ethernet POWERLINK®
or EtherCAT® connection or indirect connection via a PLC.
The firmware can be updated by sending a firmware
package to the device.

Illustration 5.26 shows the Firmware Update sub-tool. After
clicking the Open button, the firmware package file with

a .bin extension can be flashed. The name of the

selected .bin file is then shown next to the button. Alterna-
tively, drag and drop a firmware package file from
Windows Explorer to the Firmware Update sub-tool to open
it.

-

Rl

1SD510_EtherCAT_Advanced_V_01_02 bin

¢ Firmware Update - Drive [ID=1]

Curent device: VLT® Integrated Servo Drive 1SD 510 [ID=1]

Target device: VLT® Integrated Servo Drive 1SD 510

State: Fash Program Image
Wersion: 01.02
Size: R952516 Bytes

Update Status
Updating - 2%

lllustration 5.26 Firmware Update Sub-tool

It may take some time until the message Firmware update
is complete is shown. Do not power off during this time.

Field Description

Current Shows the device to be updated.

device

Target Shows the device type defined in the firmware

device package file.

Version Shows the target version of the loaded firmware
package file.

Size Contains the size of the firmware package file in
bytes.

Field Description

Update
Status tool. It contains a text field and a progress bar. The

Shows the current state of the Firmware Update sub-

text field can show 1 of these states:

No image loaded No firmware package file was

loaded from the file system.

Ready A firmware package file was
successfully loaded and
matches the target device
type.

Initializing The firmware update is
starting. This state is typically

short.

Updating - X% The firmware update
procedure is being executed

and is X% complete.

Firmware update is | All packets have been sent to

complete the device successfully.

Firmware update An error occurred when
failed transferring the firmware
package. The Output window

contains further information.

Update
firmware

Starts the firmware update procedure.

Table 5.5 Firmware Update Sub-Tool

NOTIC

The device type specified in fields Current device and
Target device must match, otherwise an error message is
shown, and the Update firmware button remains
disabled.

The Firmware Update sub-tool only allows updating new
firmware when the device is not in operation. The
firmware cannot be updated if 1 or more of the following
conditions are true:
. The fieldbus is Ethernet POWERLINK® and cyclic
communication is performed.

. The device is an ISD servo drive and it is in state
Operation Enabled.

. The device is an SAB and it is in state Operation
Enabled.

5.7.2.2 Multi-Device Firmware Update

The Multi-Device Firmware Update sub-tool shown in
Illustration 5.27 contains functionality for updating the
firmware of multiple devices with the same firmware
package.

Close all other tools before opening the Multi-Device
Firmware Update sub-tool because no other functionalities
can be used during the firmware update process.

Open the Multi-device Firmware Update sub-tool via menu
[Multiple Device Functionalities — Firmware Update] for a
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list of online devices. The devices to update can be
selected but must have the same device type: Servo drive
or SAB.

- Multi-Device Firmware Update @

Devices to update

Drive [ID=1]

ISD510_EtherCAT_Advanced_V_01_02 bin
Drive [ID=2]

State: Flash Program Image

Target devices: VLT® Integrated Servo Drve ISD 510

Version: 01.02
Size: 5592516 Bytes
Update Status

Drive [ID=1]: Updating - 16%

Illustration 5.27 Multi-Device Firmware Update Sub-tool

On the left, the sub-tool contains the list of all the selected
devices. The status of the update of each device can be
seen in Table 5.6:

Color Status

Yellow background and bold Device is currently being
font updated.

White background and green Device was updated

font successfully.

White background and red font | Update of device failed.

White background and black
regular font

Update procedure not yet
started on this device.

Table 5.6 Update Status

The right side of the Multi-Device Firmware Update sub-tool
is structured in the same way as the single device firmware
update sub-tool.

While updating, a button for canceling the update process
appears at the bottom of the sub-tool. If it is pressed, the
current running update process is completed, however the
remaining selected devices are not updated.

5.7.3 Scope (Single and Multi-device for
Servo Drive and SAB)

The Scope sub-tool is a graphical user interface component
for the tracing functionality of the servo drive. It is used for
optimizing control loop parameters and debugging
purposes. The design and usability is close to the industry-
standard digital oscilloscopes.

Scope - Drve D =5]
i i - [D ]l

ubsamping:  Samples:
1 +] [1000 : il s

Trggenng ensbed (7 | 7
Sonal

i Siape:
Nact -1 -
Level Pretigger.

o B % =

10000 2] mm

e [4]»] [@002) |

1 - 2 @ 3 @ 4 5 6 7 8
Nact ~ PossetpCrl v IQact -

] ~ Il ~ -~
| | oo e

00 8] [0.0000(ceg [&] [0.0000(ma [&  [oi0000] 0.10000
0000000 3][8]  [22500000(3][8] (0180413 [$][8

lllustration 5.28 Scope Sub-tool

5.7.3.1 Sampling

The scope sampling options are shown and controlled
using the sampling control in the top-left corner of the
Scope window. lllustration 5.29 gives an overview of the
sampling control.

Acquisition

Sampling rate:

| 1250s || 2500s || 5000 |

Subsampling:  Samples:

1 = 1000 =
Real-time task sampling

130BE816.10

Fast task sampling

Slow task sampling

Number of samples per channel

ulplwlinNn] =

Subsampling

lllustration 5.29 Sampling Control

Set the task level of the trace using the Sampling rate
buttons:

. 125 ps (Real-time task sampling)
. 250 ps (Fast task sampling)
. 500 ps (Slow task sampling)

The ISD 510 devices have different sampling rates. The
sampling rates of the tasks are read from the device itself
when starting the Scope. The available sampling rates
depend on the fieldbus cycle time.

Real-time task 100 ps, 125 ps

Fast task 200 ps, 250 ps

Slow task 400 ps, 500 s

Table 5.7 Sampling Rates

MG36D102
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In the example depicted in lllustration 5.29, the real-time
task sampling is 8 kHz (125 us between 2 samples), the
fast task sampling is 4 kHz (250 ps between 2 samples),
and the slow task sampling is 2 kHz (500 ys between 2
samples). These sampling rates are also shown for offline
devices.

The Subsampling field controls the subsampling level of
the trace, which is a factor applied to the sampling rate:
for example, using a fast task sampling with 250 ps
between 2 samples and subsampling 3, the resulting trace
has 750 ps between 2 samples.

The field Samples controls the length of the trace in terms
of the number of sample counts per channel. The
maximum number allowed depends on the trace buffer of
the device and the number of channels to trace. For
example, if a device can trace a total maximum of 32000
samples and 4 channels are configured to be traced, then
the maximum number of samples per channel is 8000.

5.7.3.2 Triggering

The triggering functionality of the devices is visualized by
the Triggering control on the left side of the Scope. Specify
here whether the trace should be triggered by a certain
event, or if the trace should be started instantly.

Due to its real-time nature, the triggering functionality is
entirely implemented on the devices — the Scope only
controls and visualizes the triggering configuration on the
devices and does not implement any triggering logic.

A trigger event is defined by a trace signal, whose value is
exceeded in a positive or negative direction.

Hllustration 5.30 shows an example of a trigger event that is
defined by the trace signal Cam pos set exceeding the
value of 180 degrees in a positive direction (rising slope).

2
1 Triggering enabled |

Signal:

130BE817.10

Cam pos set -

180,00 =] de0 [0 Tl %

Level: Pretrigger:

5
Illustration 5.30 Triggering Control

Callout | Field Description |Function
name
1 Signal Drop-down | Contains all available signals
list of on the device and selects the
trigger signal to be used for
signals triggering. The behavior of the
Signal drop-down list is
exactly the same as the
behavior of the Signal name
drop-down list in the Signal
chooser control. It is not
necessary to also trace the
trigger signal.
2 Triggering [ Checkbox to [ Controls whether triggering
enabled |enable/ should be used on the device.
disable If triggering is disabled, then
triggering the trace is started instantly

after activation (pressing the
Run button). Also, all other
fields of the Triggering control
are disabled.

3 Slope Trigger Controls the direction from
slope which the Level value should
be reached in order for the
trace to be triggered: a rising
slope means that the value
should be reached in a
positive direction, and a falling
slope means that the value
should be reached in a
negative direction. The default
value of the button is rising.

4 Pretrigger |Pretrigger Sets the number of samples to
be traced before the trigger
event occurs. The value is
given as a percentage of the
number of samples per
channel (field Samples). The
default value of the field is

10%.

5 Level Trigger level | Shows the value at which the
trace should be triggered
(depending on the trigger
slope configuration). If
defined, the unit of the
selected trace signal is shown
on the right of the Level field.
The trigger level field is a
decimal value with 2 decimal
places. The default value of
the field is 0.

Table 5.8 Legend to lllustration 5.30

126 Danfoss A/S © 01/2017 All rights reserved.

MG36D102



Dt

Operation with ISD Toolbox

Programming Guide

5.7.3.3 Trace Signals

The Scope sub-tool reflects the tracing functionality of the
devices and supports tracing up to 8 signals at the same
time. The channels are shown at the bottom of the Scope
window and can be configured, enabled, or disabled. Each
channel is represented by a signal chooser numbered 1-8.
lllustration 5.28 shows a trace with 3 enabled channels (1-
3) and 5 disabled channels (4-8).

For online devices, the list of available signals and their
definitions is automatically obtained by the ISD Toolbox
from the respective device. For offline devices, the list
included in the ISD Toolbox configuration is used.

The Scope sub-tool presents the trace signals by their
names (see chapter 9.2.3 Trace Signals and

chapter 9.3.3 Trace Signals). Each Signal Chooser shows the
signal data and configures the graphical display, see
lllustration 5.31.

1

_
_

i

130BE818.10

CAM Pos

SN

0591545  -0.776253

/

40000000 | deg

0. 000000

AN

\
W o

7
Illustration 5.31 Signal Chooser

Callout

Description

Function

4

Value at
right cursor

The left and right cursor fields show the
values of the trace data at the 2 cursors in
the unit shown by signal unit. The 2 fields
are updated dynamically while dragging.
The value fields show the traced values
with the precision of 6 decimal places.

Signal unit

The unit in which the traced data for the
signal is shown.

Auto scale

Calculates the best scale and offset for
showing the entire graph on the plot and
performs them.

Modifies the vertical scale and the vertical
offset of this signal (see

chapter 5.7.3.8 Trace Visualization).

Vertical
offset

Both an input and a visualization control
for the vertical offset of the signal. A
vertical offset of 0 means that the vertical
zero-point of the graph is located exactly
in the vertical center of the plot area. The
offset value is shown in the same way as
the vertical scale and the values at the
left and right cursors: with 6 decimal
places and in the unit shown by Signal
unit.
The vertical offset can be modified in 3
ways:
e Type in the desired offset in the
Vertical offset field.

e Use the up/down arrows on the right
of the Vertical offset.

e Auto-scale the trace using the Auto
scale button (modifies the vertical
scaling and the offset of this channel).

Callout | Description |Function

1 Channel Shows the index of the channel that is
index controlled by the Signal Chooser. The

signal channels are numbered 1-8 (see
Illustration 5.28).

2 Channel The checkbox controls whether the given
activation channel is recorded on the device. By
checkbox selecting and deselecting the channel

activation checkboxes, the number of
signals to be traced in the next trace is
configured.

3 Channel Sets the color in which the traced data for
color the given channel is visualized. The color

of a channel can be changed at any time.
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Callout [ Description |Function Callout | Description |Function
8 Vertical Both an input and a visualization control 10 Channel 3-state button that alters the graph visual-
scale for the units per vertical division, that is, display type |ization of the traced signals. The 3

the vertical scale of the signal. The scale possible states are:

value is shown in the same way as the e Linear interpolation

values at the left and right cursors: with 6 « Digital interpolation

decimal places and in the unit shown by

Signal unit. e Hidden line

The vertical scale can be modified in 3 In linear interpolation mode, each 2

ways: subsequent samples are connected by a

e Type in the desired scale (units per straight line. This visualizes the traced
vertical division) in the field. data as a continuous signal.

« Use the up/down arrows on the right In digital interpolation mode, the traced
of the Vertical scale and Signal unit data is visualized as a discrete signal: the
fields. value of the signal is instantly changed at

each sample and remains the same until

e Auto-scale the trace using the Auto the next sample.
scale button (modifies the vertical In hidden line mode, the traced data for
scaling and the offset of this channel). the channel is not visualized, although the

The up/down arrows for controlling the data is available. The icon of the channel

vertical scale always change the scale display type button changes according to

factor by 2: clicking on the up arrow does the current display type.

a “vertical zoom-in", meaning that the — —

Vertical scale is divided by 2; likewise, M | Tlr | |

clicking on the down arrow does a

“vertical zoom-out” and multiplies the Visualization Icons: Linear Interpolation

Vertical scale by 2. (L'eft), D.igital Interpolation (Middle), and

9 Value at left [The left and right cursor fields show the Hide (Right)
cursor values of the trace data at the 2 cursors in 1 Signal name | The drop-down list contains all available
the unit shown by Signal unit. The 2 fields signals on the device and selects the

are updated dynamically while dragging. signal to be traced on the given channel.

The value fields show the traced values to The signals are shown in alphabetical

6 decimal places. order of their short names. When opening

the drop-down list and moving the mouse
cursor over a signal, the full name of the
signal is shown in a tooltip.
Table 5.9 Legend to lllustration 5.31
5.7.3.4 Status
The Scope sub-tool has 5 states:
. Offline: Scope is running in offline mode. A trace
cannot be initiated.
. Ready: Trace is not currently running and can be
started.
. Waiting: A trace has been initiated and the Scope
is waiting for a status update from the device.
. Acquiring: The device has started tracing data.
. Triggered: Triggering is enabled and the trigger
point for the trace was reached.
5.7.3.5 Running a Trace
The Scope must be in state Ready in order to run a trace.
Click on the Run button shown in lllustration 5.33.
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5.7.3.6 Polling

When a trace is started with a triggering condition, the
condition may not be met for a long time (for example,
trigger on error). In this case, polling for data ready is not
desired until the trace is done. Therefore, stop polling and
manually check for data ready after a certain period of
time.

Polling can be enabled or disabled on the Scope by using
the tool strip button Polling for data ready. When polling is
active, the button shows a green play icon; when polling is
deactivated, the button shows a blue square stop icon (see
Illustration 5.32). Polling is enabled by default.

] =

Illustration 5.32 Polling for Data Ready Button States

5.7.3.7 Canceling a Trace

It is possible to stop a running trace by clicking on the
Stop button if the Scope is in 1 of the states Waiting,
Acquiring, or Triggered.

5.7.3.8 Trace Visualization

Trace data is visualized on a 2-dimensional chart. The
horizontal axis represents time and the vertical axis
represents signal values.

In order to easily compare and analyze the values of
multiple signals at a given point in time, the data visuali-
zation for all traced signals is on the same chart, in which
the signals share the same (horizontal) time axis. Each
signal has its own vertical value scale and offset. It is
possible to do a direct comparison between the values of
2 signals with the same unit by setting the same vertical
scale and offset to both signals.

As the vertical axes of all signals are independent from
each other, they can only be configured separately using
the respective signal choosers. However, all traced signals
share the same horizontal axis and it can therefore only be
configured for all signals. The horizontal axis can be
configured either numerically by using the Scaling control
(see lllustration 5.33), or graphically by using the mouse to
select the view range (see /llustration 5.34).

The main tools for evaluating sample values on a
visualized trace are the 2 vertical cursors, shown as black
dashed lines on the chart control (see lllustration 5.28). The
positions of the vertical cursors can be set either
numerically by using the Measuring control (see

Illustration 5.33), or graphically by using the mouse to drag
a cursor to the desired position. When changing the
position of a cursor, the values of the fields Value at left
cursor and Value at right cursor are updated for every signal
to reflect the cursor positions. By clicking on the button
next to the cursor position field, the corresponding cursor

is set to the middle of the viewable screen. When selecting
the Value difference display, the Scope automatically
calculates the numerical difference between the values at
the cursor positions.

There are 2 auxiliary horizontal cursors that can ease the
comparison between signals; when moving a horizontal

cursor, a tooltip appears next to it, showing the vertical

position of the cursor for each signal (each signal has its
own vertical scale and offset).

Illustration 5.33 depicts the Measuring and Scaling controls
that are shown on the left side of the Scope sub-tool.
When hovering over the Horizontal scale field, a tooltip
appears that contains the frequency value corresponding
to the ms/div value.

Measurin 3
12 g Feady 5 8

1477 =

2926 = Fun

-

Delta: 362,25ms

1 value differences \

Scaling

y

N

10 200ms./div 40 | [ 100%

N

Sample index at left cursor.

Place left cursor in middle of view.

Place right cursor in middle of view.

Trace state.

Start a trace.

Cancel a running trace.

Increases/decreases the horizontal scale.

(N[l un]|pd|lwWIN] =

Horizontal scale adjustment.
Adjusts the horizontal scaling so that all samples are shown
within the view.

9 [Horizontal scaling used in ms per division.

10 [ Enables/disables the display of the value differences between
the cursors. The difference is shown in the Signal Chooser
control.

11| Time delta between left and right cursor.

12| Sample index at right cursor.

Illustration 5.33 Trace Measuring and Horizontal Scaling
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Illustration 5.34 Graphical Zoom In using the Mouse

The Scope can perform automatic scaling and offset of the
trace signals. The scaling and offset behavior depends on
the state of Scope in which the trace is shown. There are 3
different auto-scale modes in Scope:

. Zero-centred (Ctrl+1)

. Aligned and zero-centred (Ctrl+2)
. Maximized (Ctrl+3)

The Maximized (Ctrl+3) and Zero-centred modes perform
the scaling and offset separately for each signal without
any aligning between channels. The Aligned and zero-
centred mode performs the same scale and offset on
signals with the same unit.

The Zero-centred (Ctrl+1) auto-scale mode sets the vertical
zero-point of each signal to be in the middle of the chart

area and the global maximum of the signal to be at about
10% below the top of the chart.

The Aligned and zero-centred (Ctrl+2) auto-scale mode
groups the channels by signal unit and performs the same
scaling for every channel in a group. It sets the vertical
zero-point of each signal to be in the middle of the chart
area. For each group, it sets the signal with the highest
amplitude to have a global maximum at most at about
10% below the top of the chart and a global minimum at
least at about 10% above the bottom of the chart. All
other signals in the same group are set the same scale.

The Maximized (Ctrl+3) auto-scale mode maximizes the
usage of the Scope chart area by scaling each trace signal
to have its global minimum at about 10% above the
bottom of the chart and its global maximum at about 10%
below the top of the chart. This way, each signal is
zoomed to a maximum while all trace samples are within
the visible vertical range.

Auto-scaling can be triggered by the following keyboard
shortcuts:
. Ctrl+1 performs Zero-centred auto-scaling.

. Ctrl+2 performs Aligned and zero-centred auto-
scaling.

. Ctrl+3 performs Maximized auto-scaling.

5.7.3.9 Saving and Loading Data

The Scope sub-tool can save trace data and trace settings
in various ways:
. ISD trace files (.isdtrc)

- Full measurement range

- Cursor-selected measurement range
. Trace settings (.isdtrs)
. Pattern file (.dat)

A trace can be opened by double-clicking on the file itself
(for example in Windows Explorer) or by selecting menu
entry [File - Open — Scope trace] and then selecting

the .isdtrc file.

ISD trace files (.isdtrc)

Scope can save and load trace data with the extension

* isdtrc. The file contains the data of the recorded trace and
the display information (scaling factors, offsets, and colors).

Measurement range (.isdtrc)

Sometimes, it is required to cut out unneeded data. In this
case, Scope can save the trace data of a given range within
the shown trace. To store only a subset of the trace, set
the vertical cursors to the start and end of the range to be
saved and then select the drop-down option Save
measurement range. The format and information that is
saved is the same as when saving the full range.

Trace settings (.isdtrs)

In order to save and restore a given trace configuration
and visualization parameters, it is possible to save only
these settings as an ISD trace settings file. The structure of
the file is the same as the structure of the trace settings
section of the .isdtrc file format but without the data itself.
When opening an .isdtrs file with the Scope, it is automat-
ically applied.

Pattern file (.dat)

To perform a pattern search with the drive in Advanced
CAM mode (see chapter 2.4.5.5 Advanced CAM), it is
necessary to first record a pre-defined pattern. Trace the
signals Pattern Sensor Act Even and Pattern Sensor Act Odd
and mark the pattern with the vertical cursors at the start
and the end of the pattern to be found. Then save it via
the drop-down option Save Pattern As in the drop-down
menu of the Save button.
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5.7.3.10 Online and Offline Mode

Scope is available in online and offline mode.

When operating in Online mode, the full Scope
functionality is available, including configuring and
performing traces on the device. Offline mode offers the
possibility to open, view, and analyze saved traces.

When operating in Online mode, the Scope sub-tool uses
the trace signal description directly from the device; when
using Offline mode, Scope uses the local Toolbox configu-
ration instead.

When going online with the device or starting Scope for a
device that is already online, the trace signal description
and sampling rates are automatically downloaded from the
device and updated. Furthermore, the device is automat-
ically checked for available trace data.

For Offline devices, the local ISD Toolbox configuration is
used to show the sampling rates.

5.7.3.11 Reports, Document Exporting, and
Printing

For documentation and printing purposes, the Scope offers
a trace reporting functionality that generates a printable
view of the trace. It also facilitates export to a PDF or
spreadsheet file, and direct printing.
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Illustration 5.36 Result of All Traces

It is possible to mix tracing across different device types,
so it is possible to trace, for example, the power of an SAB
together with the position of a servo drive.

There are different possibilities available for triggering (see
Illustration 5.37):

Triggering
Off Separate
Signal:
|aciive Profile v|
Level: Pretrigger:
DOUDD [ 0 s \_I_[
off No triggering takes place. The devices involved all do

an individual trace. They start immediately after the
Run button has been pressed. The first sample of
device 1 is not necessarily taken at exactly the same
time as the first sample of device 2. There is a short
delay between the devices.

Illustration 5.35 Scope Report

5.7.3.12 Multi-device Scope

The Multi-device scope sub-tool itself looks similar to the
single scope sub-tool, but has a list of devices inside the
tool strip. While tracing, an additional window shows the
status for all selected devices.

It is also possible to trace signals across different devices.
Therefore every channel has an additional drop-down box
where the device can be selected for each channel.

The result of all traces is shown in the same diagram (see
Illustration 5.36).

Separate [All devices involved trigger individually but on the
same signal. This signal must be available on all
involved devices. Therefore, the Scope reduces the
trigger signals to these signals that are available on all
devices (also across device types!) that are involved in
the tracing.

Single The trigger condition on 1 single device is configured.
event As soon as this event occurs, all other devices trigger
too. The devices that listen to the triggering device
take their first sample with a short delay as the trigger
event must first be communicated. However, their

traces are taken at exactly the same time.

lllustration 5.37 Multi-device Scope - Triggering
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There are 2 different display modes to compensate the
potential delays between the devices:
. Sample based: The first sample of every device is
shown above each other.

. Time based: The samples are ordered in a timely
correct way so it is possible that the trace signals
do not overlap.

The display mode can be switched using the icon in the
Scope toolbar.

5.7.4 Drive Control (Servo Drive only)

The Drive Control sub-tool contains the functionalities to
operate the servo drives. It is only available when the ISD
Toolbox is connected via direct connection and is
operating as fieldbus master in cyclic mode. This sub-tool
is not designed for productive use and does not replace
the need for a PLC.

AWARNING

UNINTENDED START

When using the drive control or working in the
parameter list, the servo drive can start unintentionally
which could result in death or serious injury.

. Ensure that nobody is in the vicinity of the
servo drive(s) when working with the ISD
Toolbox software.

. Ensure that the parameters are set in
accordance with the capabilities of the machine.

By using the Drive Control sub-tool, the drive can be
operated in the following modes of operation:
. Profile position mode (see chapter 2.4.1 Profile
Position Mode).

Profile velocity mode (see chapter 2.4.2 Profile
Velocity Mode).

Profile torque mode (see chapter 2.4.3 Profile
Torque Mode).

Homing mode (see chapter 2.4.4 Homing Mode).

ISD Inertia measurement mode (see
chapter 2.4.7 ISD Inertia Measurement Mode).

The modes Cyclic Synchronous Position Mode and Cyclic
Synchronous Velocity Mode are not supported by the ISD
Toolbox because of the non-deterministic fieldbus behavior
on a general-purpose personal computer.

The Drive Control sub-tool elements are shown in
Illustration 5.38 and described in the following sections:

[E=E (Rl =)

Automatic statt up
NMT Reset device
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Mode of operation controls

lllustration 5.38 Drive Control Sub-tool

Position, velocity, and torque actual value

The Actual position (see chapter 7.7.5 Parameter 50-03:
Position Actual Value (0x6064)), Actual velocity (see

chapter 7.11.3 Parameter 50-04: Velocity Actual Value
(0x606C)), and Actual torque value (see

chapter 7.12.5 Parameter 52-31: Torque Actual Value (0x6077))
fields are cyclically updated from the servo drive if the ISD
Toolbox is connected via cyclic communication. The fields
are read-only values. The units of the values can be set in
the Options window (see chapter 5.5.8 Options Window).

Mode of operation controls

The Modes of Operation control is a tab consisting of the
supported modes of operation. Switching to a mode of
operation is not done by only selecting its respective tab,
but by explicitly using the mode-specific control.

Mode of operation controls - Profile Position Mode tab

The Profile Position Mode control is operated by setting a
target position (set-point) and transferring it to the drive.
Set the value of the Target position field using the numeric
up-down buttons and click on the Transfer set-point button.
The Target position value is shown in the position unit set
in the Options window (see chapter 5.5.8 Options Window).
Illustration 5.39 shows the Drive Control sub-tool with an
activated Profile Position Mode control. Profile velocity,
acceleration, and deceleration can be set using the
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Additional Parameters described in this chapter. The
application torque limit must be >0 to enable movement.

Click on the Transfer set-point button to set the mode of
operation of the servo drive to Profile Position Mode and
transfer the set-point.

The Change immediately and Stop between set-points
options are represented by the 2 checkboxes on the left of
the control.

Set the desired motion type (absolute or relative) using the
radio buttons Absolute motion, Relative motion, or Absolute
continuous motion (see lllustration 5.39).

The options and motion type are transmitted to the servo
drive together with the new set-point, when clicking on
the Transfer set-point button.

The Absolute continuous motion type continuously moves
between the 2 target positions that are given in the 2
numeric fields. Transfer another absolute or relative set-
point to stop this sequence. The Profile Position Mode
control relies on cyclic communication to send any
commands to the servo drive.

Target position:
Change immediatehy

0.00
Motion type
7| Stop between setpoints @ Absolute mation

Relative motion
Pasitioning option code:

<0000 |i| |

Illustration 5.39 Drive Control - Profile Position Mode

Absolute continuous motion

Transfer set-point

The Positioning option code text box shows the actual value
of the positioning option code on the servo drive as a
hexadecimal number with a leading 0x for clarity (see
chapter 7.10.3 Parameter: Positioning Option Code (0x60F2)).
Click on the Edit button to the right of the text field to
open the Positioning Options window (see lllustration 5.40).

[E=% Ecl 5

_- Positioning Options [ID = 3]

Relative option

Positioning moves are performed relative to
the preceding (intemal absolute) target
position {resp. relative to 0 f there is no

preceding target position).

@ preceding target position
") posttion intemal demand value

position actual value

Rotary axis direction option

Mormal positioning similar to linear aenn
ads; If reaching or exceeding the 360=0

330

@ nomal position range limits (x607E) the
. input value automatically wraps
negative only to the other end of the range.
- Posttioning can be relative or Bit7 BitG

o HENEILY absolute. Only with this bit

optimized combination, the movement
= greater than a modulo value is 5

last direction possiblz.

Resulting positioning option code: k0028

Illustration 5.40 Positioning Options Window

The Positioning Options window consists of the 2 options
that make up the positioning option code of the servo
drive:

. Relative option

. Rotary axis direction option

The possible values for each option are shown as radio
buttons. When a radio button is selected, textual
information on the selected value option is shown on the
right of the option. For Rotary axis direction option the
behavior of the option is also graphically visualized. The
resulting positioning option code value is shown in
hexadecimal format at the bottom of the window. It is
updated every time an option changes. Whenever
changing an option, it is immediately transmitted to the
servo drive. Therefore, the Positioning Options window
relies on cyclic communication with the servo drive.

Mode of operation controls - Profile velocity mode
The Profile Velocity Mode is operated by sending a target
velocity to the servo drive. There are 2 methods:

. Set the value of the Target velocity numeric field

and click on the Transfer set-point button.

. Use the Target velocity slider to set the value.

Set the Additional Parameters to applicable values to allow
motion to take place.

The Target velocity value is shown in the velocity unit set in
the Options window (see chapter 5.5.8 Options Window).
lllustration 5.41 shows the Drive Control sub-tool with an
activated Profile Velocity Mode control.

The minimum and maximum values of both the Target
velocity numeric field and the Target velocity slider are set
to match the Maximum profile velocity parameter on the
servo drive. The initial slider position is in the middle of
the slider, representing 0.
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Target velocity: 200 =

Transfer set-point

Illustration 5.41 Drive control - Profile Velocity Mode

The mode of operation of the servo drive is set to Profile
Velocity Mode once the button Transfer set-point has been
clicked or the Target velocity slider has been moved.

The Profile Velocity Mode control relies on cyclic communi-
cation to send any commands to the servo drive.

Mode of operation controls - Homing Mode Tab

To operate Homing mode, select a homing procedure and
configure its parameters via the Method drop-down list
and the parameters grid in the Homing mode control.
Hlustration 5.42 shows the Homing mode control.

When the Drive Control is started, the supported homing
modes are read from the servo drive and are filled in the
Method drop-down list.

When selecting a homing method, its relevant parameters
appear in the parameters grid and can be set before
starting the homing procedure. All parameters are given in
the units that are set using the Options window (see
chapter 5.5.8 Options Window).

When a parameter value in the parameter grid is changed,
the value is immediately transmitted to the servo drive.
The homing procedure can be triggered by clicking on the
Start or continue homing button. Set the Additional
Parameters to applicable values to allow motion to take
place. The Homing mode control relies on cyclic communi-
cation with the servo drive. The mode of operation of the
servo drive is changed to Homing mode once the Start or
continue homing button is clicked.

Method: | Homing on positive block hd |
Speed during search for switch | 80 & Analog
Acceleration 100 3 0 | 0
Home offset 0 Analog
Limit speed 10 il 0 | 0

Start or continue homing

Illustration 5.42 Drive Control - Homing Mode

Mode of operation controls - Inertia Measurement Mode
tab

The ISD Inertia Measurement mode can be used with the
Inertia Measurement control. First set the Max. measurement
velocity and Acceleration torque values according to the
application requirements. Click on the Start measurement
button in the inertia measurement control to start the
measurement. lllustration 5.43 shows the Drive Control sub-
tool with the inertia measurement control activated.

After the measurement is completed, the measured inertia
is shown in the respective field, in the unit kg m2 When a
measurement is started, it can be aborted by clicking on
the button Abort measurement. If the inertia could not be
measured, an error message is shown.

Start measurement ‘ ‘ Abort measurement

Max. measurement velocity Acceleration torque
1000 = mm |1000,00 = mNm

-

Measured inertia

kg m*

Illustration 5.43 Drive Control - ISD Inertia Measurement Mode

NOTIC

The ISD Inertia Measurement control is only supported in
cyclic mode.

NOTIC

When the inertia measurement is carried out, ensure that
the axis/mechanics connected to the drive can move
freely.

Mode of operation controls - Torque Profile Mode tab
Send a target torque and the slope to the servo drive to
operate the Torque Profile. There are 2 methods:

. Set the value of the Target torque field and click
on the Transfer set-point button.

. Use the Target torque slider to set the value.

The Target torque value is shown in mNm. lllustration 5.44
shows the Drive Control sub-tool with an activated Torque
Profile Mode control.

134 Danfoss A/S © 01/2017 All rights reserved.

MG36D102



Dt

Operation with ISD Toolbox Programming Guide

Target torque: 0 mMm
U
Torgue slope Mz, motor speed
500 = mMm/s |3500,00 2 rpm
Transfer set-point

lllustration 5.44 Drive Control - Torque Profile Mode

The minimum and maximum values of both the Target
torque numeric field and the Target torque slider are set to
match the Application torque limit parameter on the servo
drive, which is configurable in the field for Additional
Parameters. The initial slider position is in the middle of the
slider, representing 0.

The mode of operation of the servo drive is set to Profile
Torque mode once the button Transfer set-point is clicked
or the Target torque slider is moved.

The parameters Torque slope and Max. motor speed are
needed to operate the servo drive in Torque Profile mode.
They are represented by the 2 respective numeric up/down
fields in the Torque Mode control. The Torque slope field
shows its parameter value as mNm/s, and the Max. motor
speed field is shown in the velocity unit set in the Options
window (see chapter 5.5.8 Options Window).

NOTIC.

The Torque Profile mode control relies on cyclic
communication to send any commands to the servo
drive.

DS402 State Machine control

The DS402 State Machine control visualizes and controls the
servo drive state machine and can be used to enable or
disable the servo drive, and to reset an error. The control
can only be used in cyclic mode (direct communication), as
it sends the commands to the servo drive in the form of
process data objects (PDO).

The DS402 state machine consists of the 7 DS402 states;
every state is assigned a distinct color, has a list of
navigable successor states, and a list of automatic
transitions that can only be triggered by the drive firmware
itself. Table 5.2 in chapter 5.5.2 Device Environment Window
lists all servo drive states along with their respective colors.
The DS402 states are divided into 3 groups:

. Power disabled

. Power enabled

Fault

The DS402 state machine control that is included in the
Drive control sub-tool is shown in lllustration 5.38. The
active state is highlighted with its defined state color. and

the directly navigable successors of the active state are
accessible (enabled). The states that cannot be directly
entered from the current state are not accessible
(disabled).

The button Automatic Start up is used to transfer the servo
drive automatically to state Operation Enabled. If the state
Operation Enabled cannot be reached within 2 s, the
procedure stops automatically.

The button NMT Reset device resets the communication
state machine of the servo drive. Afterwards, automatic
traversing to the NMT state Operation takes place. As long
as the NMT state of the servo drive is not Operational, the
DS402 state machine control is disabled.

Additional Parameters area
The Additional Parameters area contains drive parameters
that are needed for using the different modes of operation:

Profile velocity (see chapter 7.5.6 Parameter 52-12:
Profile Velocity (0x6081))

Profile acceleration (see chapter 7.5.7 Parameter
50-11: Profile Acceleration (0x6083))

Profile deceleration (see chapter 7.5.8 Parameter
50-12: Profile Deceleration (0x6084))

Quick stop deceleration (see
chapter 7.5.9 Parameter 50-13: Quick Stop
Deceleration (0x6085))

Torque limit (see chapter 7.5.13 Parameters 52-15,
52-23, and 52-36: Application Torque Limit (0x2053))

The parameters are automatically read from the servo drive
when the Drive Control sub-tool is started. The units in
which the Additional Parameters fields are shown depend
on the settings in the Toolbox options window (see

chapter 5.5.8 Options Window).

The Additional Parameters can be transmitted to the servo
drive by clicking on the button Update additional
parameters.

If the Transfer with set-point checkbox is selected, the
parameters are transmitted to the servo drive every time a
mode-of-operation-specific set-point is sent to the servo
drive (for example new Target position in Profile Position
Mode or new Target velocity in Profile Velocity Mode). When
the Transfer with set-point option is selected, the Update
additional parameters button is disabled.

Halt control area

The Halt control consists of the Halt button and the halt
option text. The Halt button is used to toggle between 2
possible states: pressed, or released. When the Halt button
is pressed, the halt bit in the Controlword is set to 1;
otherwise, it is set to 0. The halt option text is obtained by
reading the halt option code (see chapter 7.20.7 Parameter
50-47: Halt Option Code (0x605D)) from the servo drive. The
halt option code cannot be changed using the Drive
Control sub-tool. Use the Parameter List sub-tool (see
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chapter 5.7.1 Parameter List (Servo Drive and SAB)) to change

the halt option code.

Status information area

The Status information area shows the values of the
Statusword bits 10, 12, and 13 (see chapter 7.3.1 Parameter
16-03 Statusword (0x6041)). Additionally, it shows the
meaning of these bits, depending on the actual mode of
operation (See chapter 7.5.2 Parameter 52-01: Modes of
Operation Display (0x6061)).

For each of the 3 bits, a read-only check box (indicating if
the bit value is 0 or 1), and a read-only text box with the
value meaning are shown.

NOTIC

The values of all 3 bits are obtained via the Statusword
of the servo drive. Therefore, the Status information area
depends on cyclic communication in order to show the
actual servo drive status.

Control-loop parameter sets

The settings of the Control-loop parameters are shown and
can be controlled in the Control-loop parameter area. The 2
Control-loop parameter sets on a servo drive are
represented by the 2 tabs named Control parameter set 1
and Control parameter set 2.

All Control-loop parameter fields have 4 decimal places,
apart from Speed Controller Inertia, which has 5 decimal
places.

The Control-loop parameters are retrieved from or
transmitted to the servo drive using SDO communication.

Both parameter sets are read from the servo drive when
the Drive Control sub-tool is started. Pressing the Update
set button transmits the parameter set that is currently
visible in the tab control to the servo drive. The active
Control-loop parameter set is shown and can be changed
by the 2 Active Set buttons (Set 7 and Set 2).

NOTIC

By clicking on 1 of the 2 set buttons, the controlword of
the servo drive is changed to match the selected set and
transmitted to the servo drive as process data. Therefore,
setting the active Control-loop parameter set relies on
cyclic communication.

NOTIC

In a productive environment, add the Control-loop
parameters in the PLC development environment.

5.7.5 Get Error History (Servo Drive and
SAB)

The Error History sub-tool reads out and shows the error
and warning history of the servo drive or SAB. It consists
of a data grid that contains the following fields:

. ISD 510 servo drive:

- Timestamp

- Error Code

- Error Level

- Error Text

- Module Temperature
- Wire Temperature

- Guide Value

- Timestamp

- Error Code

- Error Level

- Error Text

- Temperature Power Card
- Temperature Control Card
- Temperature SAB Card

The Error History sub-tool initially contains an empty data
grid that is filled after clicking on the Read error history
button (see lllustration 5.45).

2 o
1 ~
# Eror stt/( DivelD=2] ok &
@ || o
— Emor Eror — Modue Wire temperature Guide B [=3
‘‘‘‘‘ P 7 Code Level 7 temperature [C] [ie) vae[1 al
256 FF80 Emor STO active while diive enabled |27 29 0
253 %3220 Emor DC link undervoltage n 3 0
252 3220 Emor DC link undervoltage: 3 33 [
251 3220 Emor DC link undervoltage: N 33 0
41 (xFFB0 Emor STO active while drive enabled 0 n [
37 (FF80 Emor STO active while drive enabled 30 31 0
36 3220 Emor DC link undervoltage: 0 N [
30 (xFF80 Emor STO active while dive enabled 30 3 0
29 FF80 Emor 23 31 0
24 (P80 Emor nat 29 3N 0
13 (cFF80 Emor STO active while dive enabled |29 3 [
1 (FF80 Emor STO active while dive enabled |29 31 0
10 7320 Emor Intemal postion sensor emor 29 2 0
0 x5530 Emor EEPROM data not OK. 0o 0 0 —
1 Read error history
2 Save error history

Illustration 5.45 Error History Sub-tool

The Error History table is read-only with entries sorted by
their timestamp. It is not possible to manipulate its values.

The Error History can be saved to a plain-text file in a
comma-separated format with a .Jlog extension. The
comma-separated values are ordered in the same way as in
the Error History sub-tool. Click on the Save error history
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button to save the file. The Save error history button is
disabled until the error history is read for the first time.

5.7.6 Digital CAM Switch (Servo Drive only)

The Digital CAM Switch sub-tool is used to create and
visualize digital CAM switch configurations, import and
export them to .dcs files, and transfer and activate them to
ISD servo drives. lllustration 5.46 gives an overview of the
Digital CAM Switch sub-tool.

130BE823.10

Plot area

Simulation controls

Run controls

Switch definitions table

Status area

Display area

Nfojlu]|b|lw|N] =

Parameters area

lllustration 5.46 Digital CAM Switch Sub-tool

The Parameters area contains the global switch configu-
ration. It consists of the parameters Unit (User or
Revolutions), On compensation, Off compensation, and
Hysteresis. The On compensation and Off compensation
values are given in milliseconds. Depending on the
selected unit, the Hysteresis value is interpreted either as
user-defined units or as revolutions. The Hysteresis field
contains 3 decimal places that are only evaluated if the
selected unit is Revolutions. If the selected unit is User,
then only the integer part of the Hysteresis value is taken
into account.

The switch definitions table contains all switches that build
up the configuration. Every switch entry consists of the
fields Switch mode (position or time), First On Position, and
Axis Direction (positive, negative, or both).

When using switch mode position, set the Last On Position
parameter. When using the switch mode time, set the
Duration (ms) parameter. Depending on the selected unit
in the parameters area, the First On Position and Last On

Position parameters are interpreted either as user-defined
units (User) or as Revolutions.

The State Simulation and Display controls are used only for
visualization purposes and have no effect on the digital
CAM switch configuration. The horizontal plot area range is
set according to the values in the simulation fields Min Pos
Range Limit and Max Pos Range Limit. Depending on the
field Current velocity (rpm), the length of time switches in
position units is calculated and visualized.

In the Display area, the checkboxes Display Positive and
Display Negative control if the switches in positive and
negative direction are visualized in the plot area.

The plot area graphically visualizes the digital CAM switch
definition. The horizontal plot range is defined by the
simulation parameters Min Pos Range Limit and Max Pos
Range Limit. The vertical plot axis is discrete, with values
indicating if the digital output is inactive (0) or active (7) at
any position within the plot range, given the specified
simulation velocity. Switches in positive direction are
visualized by a light blue line and switches in negative
range are visualized using a thin red line. For switches that
are defined in both directions, both a positive and a
negative visualization is made. By enabling or disabling the
visualization in positive or negative direction using the
checkboxes in the Display area, it is possible to visually
isolate and observe the resulting digital output value when
the servo drive is running in either a positive or negative
direction.

The Run controls can only be used for online servo drives.
The Send to drive button saves the digital CAM switch
configuration to a temporary file and then transmits it to
the servo drive using the file transfer protocol that is
available on the current fieldbus. The Activate button sends
an activation command to the servo drive.

The Status area can only be used for online servo drives. It
shows the actual status of the digital CAM switch
functionality on the servo drive. It contains the read-only
checkboxes Active, Valid, and Error, corresponding to the
active, valid, and error bits in the digital CAM switch
parsing state object. If an error occurs, the corresponding
error text is shown in the read-only text field in the Status
area. The status can only be manually updated using an
SDO transfer, which can be triggered by using the Update
button.

The Digital CAM Switch sub-tool can save and load digital
CAM switch configurations using the save and load
buttons in the toolbar.
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5.7.7 CAM Editor (Servo Drive only)

The ISD CAM Editor is a software tool for creating, editing,
and visualizing CAM profiles, see chapter 2.4.5 CAM Mode
for further information on CAM profiles. The ISD CAM Editor
is a multiple document interface program (MDI). The
parent window containing all CAM profiles is called Main
Window and the windows containing the CAM profiles
themselves are called CAM Profile windows.

The CAM Editor is implemented as an ISD Toolbox subtool,
but it is not hosted as a dockable subtool inside the ISD
Toolbox Main Window. Instead it is opened in a separate
window. This allows the window to be maximized and
used independently of the other ISD Toolbox subtools. In
this way, it is possible to maximize the CAM Editor on 1
monitor and the ISD Toolbox on another for convenient
editing and testing of CAM profiles.

lllustration 5.47 shows the ISD CAM Editor tool and its 4
main components:
. Menu bar

. Toolbar

. CAM Profile windows

. Property window

130BF131.10

Menu bar

Property window
CAM Profile window
Toolbar

HlwlNn] —

Illustration 5.47 CAM Editor

A CAM profile project can contain several CAM profiles.

5.7.7.1 Menu Bar

The menu bar organizes all general CAM Editor function-
alities inside different groups. Shortcuts are given in
brackets and characters for direct access are underlined.

File menu

The File menu contains entries for creating, saving, loading,
and exporting CAM projects and CAM profiles. It also
contains the list of recently opened CAM Editor projects.

ISD 510 CAM Editor - Dnve [ID = 1]

File | Edit Tools Window He
MNew  Ctrl+N
N Open  Ctrl+0
Save Ctrl+5
Save Az
Import 3
Export 3
Recent files
Exit

Illustration 5.48 CAM Editor File Menu

The New entry opens a new CAM Editor project. Therefore,
it removes all opened CAM profiles, closes their respective
CAM profile windows, and shows the Add CAM Profile
wizard (see chapter 5.7.7.4 Wizards).

The Open entry opens a saved CAM Editor project. If there
are any opened CAM profiles, they are closed automatically
before opening the CAM project from the selected file.
The Save and Save As saves the CAM Editor project under
the already entered file name or using a new file name.

The Import entry contains 2 subentries:
. CAM profiles from other project: CAM profiles can
be imported from another CAM Editor project file.
After selecting the project file, the specific CAM
to be imported can be selected (see
Illustration 5.49).

. CAM profile from file: CAM profiles can be
imported from a CAM profile file (extension
*.cam). The imported profile is shown in a new
CAM profile window.

The Export entry contains 4 subentries for exporting CAM
profiles:

. CAM profile to file: Shows a save file dialog to
select the file path to save the current CAM
profile to. The current CAM profile is the one
shown in the active CAM profile window.

. CAM profile to FTP: Shows the Choose CAMs dialog
(see llustration 5.49) to select which CAM profiles
to export. For each selected CAM profile, an FTP
Upload dialog (see lllustration 5.50) is shown for
selecting the target FTP site (for example, a PLC).
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Choose CAMs
| Selectal | [ Deselectal
[E] CAM_000
OK || Cancel

Illustration 5.49 Choose CAMs Dialog

. Grid points: Shows a save file dialog to select the
file path to export the position (p), velocity (v),
acceleration (a), and jerk (j) points of the current
CAM profile to. The data is exported as a csv file,
in which every row contains all 4 values data
points (p, v, a, j). The data point delta (distance
between 2 points) can be set via the form under
menu [Tools — Options]. The current CAM profile
is the one shown in the active CAM profile
window.

. CAM profile to drive [ID=id]: Shows the TFTP
Upload dialog (see lllustration 5.51) to transfer the
current CAM profile to the drive for which the
CAM Editor is opened. The TFTP Upload dialog
contains a drop-down list for selecting which
profile index the exported profile should be
transferred to. It also contains a drop-down list
for selecting the protocol for transferring the
profile. The status text at the top of the dialog
indicates the current transfer state.

FTP Upload of CAM_000 =]

IP-Address

Subpath {f needed)
User name
Password

Filename CAM_000.cam

[ ok ][ cancel |

lllustration 5.50 FTP Upload Dialog

CAM profile Download - Drive [ID = 3] - CAM_000 @

ready
CAM profile indexx (2 -
Protocol IFiIe Over EtherCAT (FoE) ']
Transfer ‘ l Close
lllustration 5.51 TFTP Upload Dialog 5

The Recent files list contains the last opened or saved CAM
projects and profiles.
The Exit menu entry closes the CAM Editor.

Edit menu
The Edit menu contains the following standard editing
entries:

. Undo

. Redo

e  Copy

. Paste

. Select All

Edit | Tools Window He

14 Undo Ctri+Z

Redo Ctrl+Y

Copy Ctrl+C
Paste Ctrl+V

Select All - Ctrl+4

Illustration 5.52 CAM Editor Edit Menu

Tools menu

The Tools menu contains entries for adding CAM profile
elements to a profile, and for adding comments,
performing Sanity Check, and showing the Options dialog.
The availability of certain entries depends on whether the
basic or advanced CAM profile type is selected (see
lllustration 5.53).
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Tools | Window  Help Tools | Window  Help
18 Add CAM profile 3 1@ Add CAM profile
1 & AddData Point [ 0 & Add Guide Node
— Add Guidebegment & Add GuideSegment
[/ AddEvent Mode [1 AddEvent Node
+a  Add Event Segment +a  Add Event Segment
+f Sanity check +f  Sanity check
Options Options
Add Comment Add Comment

lllustration 5.53 CAM Editor Tools Menu for Basic CAM (left)
and Advanced CAM (right)

All menu entries for adding CAM profile elements open
wizards for creating these elements (see

chapter 5.7.7.4 Wizards).

The Sanity Check entry performs a profile-specific sanity
check on the current profile and shows the result in the
CAM Editor output window.

The Options entry shows the Options dialog (see
Illustration 5.54).
It contains:

. Color settings for the CAM profile window
. Default FTP upload settings

. AutoSave back-up interval

. Grid Point export options

The configured FTP upload settings are used as default
entries for the FTP Upload dialog exporting a CAM profile
to FTP (see lllustration 5.50).

Options
Color settings FTP upload settings
Rotor angle: E |P-Address

Acceleration:

Highlighted: E Grid point export options
Guide value speed: |5.000 1| mm
GRSt Delta x: 0,100+ degree
Backup every 15 | min
[ ok ][ cance

lllustration 5.54 CAM Editor Options Dialog

The Add Comment entry opens the Add Comment dialog.
This contains a form with a text box and the buttons OK
and Cancel to add, edit, and remove plain-text comments
to/from the CAM project.

Window menu
The Window menu contains entries for managing the
opened windows (see lllustration 5.55).

Window | Help

Show/Hide device environment  F4

Show/Hide watchlist F5 [ |
Show/Hide Qutput window F&

'Eh Clase all sub-tools

v Cascade

1 Horizontal
Wertical

3

Parameters List - Drive [ID = 3]
Error History - Drive [ID = 3]
Scope - 5ab [ID = 1]

Illustration 5.55 CAM Editor Window Menu

The Property Window entry shows or hides the CAM Editor
Property Window. After the Property Window is hidden, it is
docked to the original position.

The Adjust value ranges entry sets all open CAM Profile
windows to the same value ranges to enable easier
comparison of CAM profiles.

The Cascade, Horizontal, and Vertical entries cascade,
horizontal align, or vertical align all open windows.

All open CAM Profile windows are listed at the bottom of
the Window menu. When a CAM profile window entry is
clicked on, the associated CAM Profile window is shown on
top of all other windows.

Help menu

The Help menu contains the entries shown in
lllustration 5.56. The Contents, Index, and Search entries
open the ISD Toolbox online help.

The About entry opens the About CAM Editor window,
giving the CAM Editor version information.

Help |

) Contents -

Index

Search

About...

Illustration 5.56 CAM Editor Help Menu
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5.7.7.2 Property Window

The Property Window shows all CAM profiles that are
opened in the CAM Editor in the form of a project structure
(profile tree). The properties of the selected CAM profile
elements are shown below the project structure. At the
bottom of the Property Window, the information and data
area shows textual information for the currently selected
CAM profile element. The Property Window is shown in
llustration 5.57.

PropertyWindow 1 x
=G CAM_000
- Medes
= f" Segments
& SEGMENT_000
& SEGMENT_001
& SEGMENT 002
[ Actions
Ly Bt Condtions
<. CAM_001
=1}y Dats Paints
& DATA_POINT_000
i DATA_POINT 001

130BF132.10

1j

E Parameters
Mame CAM_0D00
EncoderSpeed 10
2 MaxEncoderSpeed 10
— )
Profile Type Advanced
B Data 15D 510 advanced CAM profile
ControlParameterSet1 Control parameters
ControlParameterSet? Control parameters
LagEmor 5
FirstMode NODE_000
3\ Data
1 Profile tree
2 Parameter list
3 Information and data area

Illustration 5.57 CAM Editor Property Window

The profile tree reflects the CAM profile structure. It
consists of CAM profiles (basic and/or advanced) and their
respective CAM profile elements:

. Basic CAM profile:

- Data points
. Advanced CAM profile:

- Nodes

- Segments

- Actions

- Exit conditions

The parameter list contains all parameters of the selected
CAM profile element. The properties of the selected
element can be changed. The contents of the parameter
list depend on the attributes of the selected CAM profile
element. CAM profile elements that can be selected and
edited are:

. CAM profiles

. Data points (basic CAM)
. Guide nodes and event nodes (advanced CAM)

. Guide segments and event segments (advanced
CAM)

. Actions (advanced CAM)

. Exit conditions (advanced CAM)

5.7.7.3 Toolbar

The CAM Editor toolbar contains shortcuts for diverse
editing, importing, and exporting tasks. /lllustration 5.58
shows the main menu and toolbar of the CAM Editor main
window.

File Edit Tools Window Help
NEHE| 4 Qo lFeomBl Ol e
Illustration 5.58 CAM Editor Main Menu and Toolbar

The CAM Editor toolbar contains shortcuts to the Menu
entries for easy access. All toolbar entries are named after
their respective counterparts in the main menu. The
functionality of all entries is the same as the respective
functionality of the Menu entries.

5.7.7.4 Wizards

Add CAM Profile wizard
The Add CAM Profile wizard guides through creating a basic
or an advanced CAM profile. It contains 4 steps and each
step is on a separate screen:

1. Selecting the CAM profile name and type.

2. Selecting the 1°t control parameter set.
3. Selecting the 2" control parameter set.
4. Selecting the CAM settings.

lllustration 5.59 shows an example of the Add CAM Profile
wizard.

MG36D102
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Add CAM Profile Wizard )]

Add CAM Profile £

Mame: CAM_DO1

| n:
. ";
— Jﬁ{
Basic = Advanced
Cancel < Back MNeadt > I Firish |

lllustration 5.59 Selecting the CAM Profile Name and Type

To select the CAM profile type, click on 1 of the buttons
Basic or Advanced.

The 2" and 3' screens ask for values for the control
parameter sets. The 4t screen asks for additional CAM
settings. It is possible to deselect the optional elements in
screens 2, 3, and 4.

Close the wizard by clicking on the Finish button.

Create Data Point wizard (basic CAM)

The Create Data Point wizard guides through creating a
data point for a basic CAM profile. It contains 1 step,
defining the position (guide value and rotor angle) and
velocity of the data point. Click on Finish to place the data
point at the specified position.

Illustration 5.60 shows an example of a “create” Wizard.

& Create a Data Point L&J
Create a Data Point £
CAM profile CAM_0DD
Position X: 50
Position Y: 180
Speed: 1 o

Illustration 5.60 Create Data Point Wizard

Create Guide Node wizard (advanced CAM)

The Create Guide Node wizard guides through creating
guide nodes for advanced CAM profiles. It contains 1 step
that defines the node ID and the guide value position
(position X) of the guide node. Click on Finish to place the
guide node at the specified guide value position.

Create a Guide Segment wizard (advanced CAM)

The Create a Guide Segment wizard guides through creating
guide segments for advanced CAM profiles. This wizard
handles the creation of all guide segment types. Common
parameters, such as segment type, preceding and
succeeding node, and the segment ID, can be selected on
the 15t screen. After clicking on the Next button, the wizard
continues depending on the selected guide segment type.
For more details on those parameters, see

chapter 2.4.5.5 Advanced CAM.

The last screen of the wizard is common for all segment
types. It contains fields for setting the start action IDs, end
action IDs, and for specifying whether the segment should
be the default segment for its preceding node. The start
action IDs must be specified as comma separated integer
values.

Click on the Finish button to create the new segment with
the selected segment type and parameters.

Create an Event Node wizard (advanced CAM)

The Create an Event Node wizard guides the user through
creating event nodes for advanced CAM profiles. It
contains 1 step defining the ID, and the event segment
container for the event node. Click on Finish to create the
event node within the specified container.

Create an Event Segment wizard (advanced CAM)

The Create an Event Segment wizard guides the user
through creating event segments for advanced CAM
profiles. It contains 1 step for defining the ID, the segment
subtype, the event segment container, and the preceding
and succeeding event nodes of the segment. If a Time poly
is selected, the wizard contains a 2"d step for specifying
the specific properties of the Time poly (see

chapter 5.7.7.7 Editing Advanced CAM Profiles).
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5.7.7.5 CAM Profile Window Overview

The CAM Profile window is the graphical visualization and
editing user interface for both basic and advanced CAM
profiles. For every CAM profile, there is 1 CAM Profile
window that visualizes all CAM elements in the profile.
Illustration 5.61 shows the CAM Profile window and its 4
basic elements.

CAM Profile CAM_000

[E=8 =R =)

1 O, 0 © & GuideValue Speed = 10,00 rpm 0 pevea-j-  x=3semsev=12257

130BF133.10

R

0.00 3000 6000 9000 12000 15000 18000 21000 24000 270.00 30000 33000 360.00
Guide Value [degree]

5000 =

4000
3000 -

— 2000 -

4/ H
D 1000 -
2000 -

3000 -

000 3000 6000 %000 12000 15000 18000 21000 240.00 27000 30000 33000 36000
Guide Value [degree]

Window title

Toolbar

Rotor angle plot area

HlwlnNn] =

Velocity, acceleration, and jerk plot area

lllustration 5.61 CAM Profile Window

The horizontal scale and horizontal view offset of both
graphs are always synchronized. This allows easy visual
comparison between the rotor position and its derivatives
(velocity/acceleration/jerk).

The vertical scales of the graphs are independent from
each other and can be varied according to the visualization
scenario.

The following sections describe the CAM Profile window
elements.

Toolbar

The CAM Profile window toolbar contains visualization
functionalities that do not affect the shown CAM profile
itself. lllustration 5.62 shows the CAM Profile window
toolbar and its components.

2

I

9 *

5 6 7

[ [

a prvrarjr  X=267227%Y=339257°

130BF134.10

%, Guide Value Speed = 5,00 rpm {}

Zoom to show the entire profile

Marquee zoom

Zoom in

Zoom out

Guide value speed simulation control

ajlun|ph|lwW|IN]|—

Unit selection:
p = position

v = velocity

a = acceleration
j = jerk

7 |Mouse cursor position

Illustration 5.62 CAM Profile Window Toolbar

The button Zoom to show the entire profile calculates the
best zoom to show the entire CAM profile and fill both
graphs. The vertical zooms of the 2 graphs are calculated
independently.

The button Marquee zoom enables a region of the rotor
angle graph to be selected to zoom to. The marquee
implementation follows the standard marquee functionality
known in most existing editing programs.

The Zoom in and Zoom out buttons respectively perform
zoom in and zoom out on both graphs.

The Guide value velocity track bar changes the guide value
speed used to visualize the event segments with. The track
bar can have values between 0 and the Maximum guide
value velocity parameter of the CAM profile.

The Unit selection drop-down items allow changing the
position, velocity, acceleration, and jerk units that are used
for visualization. The p, v, a, and j symbols are shown with
the color used for drawing the respective graph.

The Mouse cursor position area shows the value at which
the mouse cursor is pointing (position/velocity/
acceleration/jerk).

Rotor angle plot area

The rotor angle plot area is a 2-dimensional plot of real
numbers to show the rotor angle (vertical axis) in relation
to the guide value (horizontal axis). The guide value axis is
given in degrees, and the rotor angle axis is given in the
unit specified on the CAM Editor window toolbar. The
horizontal axis is labeled as Guide Value [degrees] and the
vertical axis is labelled as Rotor Angle [unit], where [unit]
denotes the user-defined position unit.

The rotor angle graph is rendered in the rotor angle color
specified in the Options window. The default color is black.
The rotor angle graph shows all CAM elements of the
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profile and can be used for graphical editing of basic CAM
data points or advanced CAM nodes and segments.

Zoom in or zoom out is possible using the mouse wheel.
While zooming, the zoomed area is centered on the point
at which the mouse cursor is pointing. The maximum
possible horizontal zoom out is 360°. The vertical zoom is
not bounded. The horizontal zoom is always synchronized
with the velocity, acceleration, and jerk graph.

By pressing the center mouse button while dragging the
mouse, it is possible to move the center zoom point in
order to explore the graph while zoomed in. The visible
point area is between 0° and 360°.

The visual editing of CAM elements is performed by
selecting and dragging elements, or by using the available
context menus on the plot area. The visual editing of the
CAM elements varies across the different profile types and
element types (see chapter 5.7.7.6 Editing Basic CAM Profiles
and chapter 5.7.7.7 Editing Advanced CAM Profiles).

It is possible to select 1 or more CAM elements via 1 of
the following 2 methods:

. Left-click on the desired element. Press the [Ctrl]
key on the keyboard and click on unselected or
selected elements to add or remove them from
the current selection.

. Use the mouse to draw a box around the CAM
elements to select. To select an element, the box
must entirely encase the element. To add further
elements to the selection, press the [Ctrl] key on
the keyboard and draw another box encasing
those additional elements.

Velocity, acceleration, and jerk plot area

The velocity, acceleration, and jerk plot area is a 2-
dimensional plot of real numbers to show the 3 derivatives
of the rotor angle (vertical axis) in relation to the guide
value (horizontal axis). All 3 graphs are visualized in a
single plot area. The guide value axis is given in degrees
and the velocity, acceleration, and jerk graphs are given in
the units specified in the CAM Profile window toolbar. The
horizontal axis is labeled as Guide Value [degrees] and the
vertical axis is labelled as Value [unit], where Value denotes
the last activated graph (velocity, acceleration, or jerk) and
[unit] denotes the user-defined position unit for the graph.

The 3 graphs are rendered in the respective color specified
in the Options window. The default colors are:
. Velocity: blue

. Acceleration: green
. Jerk: magenta

The mouse wheel and the center mouse button have the
same functionality as for the rotor angle plot area.

The plot area only visualizes the calculated velocity,
acceleration, and jerk graphs. No nodes or data points are
visualized in the plot area. It is not possible to select any
CAM elements on the graph.

5.7.7.6 Editing Basic CAM Profiles

This section describes the specific visualization and editing
functionalities for basic CAM profiles. Further information
about basic CAM can be found in chapter 2.4.5.4 Basic CAM.

Data point and rotor movement visualization

When editing basic CAM profiles, it is possible to place,
move, copy, and remove basic CAM data points from the
profile. The data points are visualized as circles in the rotor
angle plot area. Also, for every point, a dashed vertical line
is shown at its guide value position. It is possible to select
a data point by clicking on the respective circle or vertical
dash line that represents it.

Illustration 5.63 shows a CAM profile window for a basic
CAM with a selected basic CAM data point at the position
(120, -10) that can be moved in any direction.

Wi CAM Profile CAM_00 (E=8 EcR 5|
G, T @, &, GuideValue Speed = 5,00 rpm 5} prwvrarjv  X=1399335%V=7438428
70,00
60.00 |- =
50,00 -
4000 -
T 3000 -
2
2000
PRUTS
=]
£ oot
s
£-1000 -
&
-2000 -
3000}
-40.00
. .

. . , \ . \ . .
000 30.00 60.00 8000 12000 15000 18000 21000 24000 27000 300.00 33000 360.00
Guide Value [degree]

10,00 -
800 -

6.00 —
T 400 -
E200-
= 000
2200 - /
@ 400 -

= L L L L L L L ' L h L
0.00 30.00 €000 9000 12000 15000 18000 21000 24000 270.00 30000 33000 360.00

Guide Value [degree]

Illustration 5.63 Editing a Basic CAM Profile

It is possible to graphically move a basic CAM data point
by dragging its circle. To move multiple basic CAM data
points at once, select multiple points and drag 1 of them:
the others are moved by the same offset as the dragged
point.

The resulting positions between the basic CAM data points
are visualized on the rotor angle plot area. Although the
resulting graphs look like segments, they cannot be
selected and are only updated after data point modifi-
cations.

A data point is always connected with its 2 neighboring
data points, if existing. When moving a data point between
2 other data points, the graphs between the data points
are recalculated and reconnected.

Whenever the profile is not a full profile, it can be
visualized either as acyclic (profile starts with 15t data point
and ends at last data point) or as cyclic (last node is
virtually connected with first node).
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Profile properties Context menu
Basic CAM profiles have the following properties:
. Profile Type

The context menus of the CAM Editor window in basic
CAM mode can be used for adding and moving data
. Data points.

- Control parameters To create a new data point, open the context menu by
right-clicking on any location of the Rotor Angle plot area,
select the Create Data Point entry, and using the mouse
cursor, select where to place the new data point by left-
- Position D clicking on the plot area again.

Illustration 5.64 shows a scenario where there is a right-

. Control set 1

- Position P

- Speed P . . .
P click on an empty location of the plot area, left-click on
- Speed | the only context-menu entry Create Data Point, and then 5
B Speed D left-clicking on a position to create the data point.
. lllustration 5.65 shows the created data point.
- Inertia
Wi CAM Profile CAM_000 oo =]
® Control set 2 (Same as Contro' @, T €, & Guide Value Speed = 5,00 rpm 5 prv a-j- X = 241,0067%; ¥ = 351603°
set 1).
120,00 -
- Following error 00
° Window _ =
:é): 0 & Create Data Point
. Time £ (o o=
Tﬂ; 0.00
. £
- Scaling 5 oot
2
. Master scaling ==
-80,00 - \—e
- Numerator S S S SN O S SN S S /S
0,00 30,00 60,00 90,00 12000 15000 18000 21000 24000 27000 30000 330,00 36000
X Guide Value [degres]
- Denominator
2000 -
1500 -
. 10,00 —
. Slave scaling T 38" \_/\
- Numerator SR
'JD:DDT L L L L L L L L L L L
. 0,00 30,00 60,00 5000 12000 15000 18000 21000 24000 27000 30000 33000 360,00
- Denominator Guide Value [degree]
. Display Illustration 5.64 Basic CAM Editing: Context Menu

- Guide value velocity

- Maximum guide value velocity

- Display as cyclic

130BF135.10

O, T ©, & Guide Value Speed = 5,00 rpm {J poviiazy X= 21201347 Y = 1326219°

These properties are all visible in the Property Window,
when the CAM profile is selected in the profile tree.
Whenever the value of a property has changed, this is
reflected by the CAM profile graph.

1
I
CAM Profile CAM_000 / [fol-E ==
/

12000F
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Data point properties ook
The basic CAM data point has the following properties:

. Parameters: s}

Rotor Angle [degree]

-3000 -

- Master position
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These properties are all visible in the Property Window, SIRALTEE
when the basic CAM data point is selected in the profile

tree or in the CAM Profile window. Whenever the value of a ‘1 |Data point created

property has changed, this is reflected by the CAM profile

- Slave position

- Velocity

- Acceleration

graph. lllustration 5.65 Basic CAM Editing: Creating a Data Point
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If 1 or more data points have been selected and there is a
right-click on any location, or if there are no selected data
points but a right-click on a data point, the extended basic
CAM context menu is displayed, as shown in

Illustration 5.66.

The extended basic CAM context menu contains the
following elements:
. Create data point

. Move selection

- This is only visible when multiple data
points are selected.

- It shows a window for typing in a delta
X value and delta Y value for all selected
points and moves the points as
specified.

For each selected data point, a submenu that is named
after the data point (for example, DATA_POINT_006 in
Illustration 5.66) is shown. This contains the following entry:
. Move...: Has the same functionality as the Move
selection element, however it is only applied to
the selected data point.

Wi CAM Profile CAM_00L

[E=8 EoR ==

@, I ©, S, GuideValue Speed = 5,00 pm U prvrarvjr  X=229636%V=2539804°
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@

IRatolr Ang\e [degree]

e
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T
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Illustration 5.66 Context Menu for Multi-Selection

Sanity check

The Sanity check functionality for basic CAM profiles
examines if there are 2 data points with the same guide
value (horizontal axis) and reports such cases.

5.7.7.7 Editing Advanced CAM Profiles

The advanced CAM visualization and editing are different
to basic CAM mode. This section presents and describes
the advanced CAM profile editing and visualization. Further
information about advanced CAM can be found in

chapter 2.4.5.5 Advanced CAM.

Advanced CAM guide nodes only contain guide values
(master positions) and event nodes do not contain any

positioning or timing information. All other data (rotor
angle, velocity, acceleration, duration) is contained in the
advanced CAM segments.

Node and segment visualization

An advanced CAM node is visualized as a dashed vertical
line. It can be selected and moved horizontally in both
directions. lllustration 5.67 shows 3 Guide nodes and 3
Guide polys between them. The circles drawn on top of the
nodes represent the edges of the Guide poly.
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Illustration 5.67 Advanced CAM Mode: Guide Nodes and Guide
Polys

Profile properties
Advanced CAM profiles have the following properties:
. Profile type

. Data
- Control parameters
. Control set 1
- Position P
- Position D
- Speed P
- Speed |
- Speed D
- Inertia

. Control set 2 (same as control
set 1).

- Following error
. Window
. Time

- Scaling

. Master scaling
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- Numerator
- Denominator
Slave scaling
. Numerator
. Denominator
- Display
- Guide value velocity
- Maximum guide value velocity
- First node
- End nodes

Node properties
Advanced CAM guide nodes contain the following

properties:
. Parameters:
- ID
- Node Type (read-only): always Guide
node
- Position
- Signal
- Actions (comma-separated action IDs)
o Relations
- Default segment
- Preceding segments (read-only)
- Succeeding segments (read-only)
. Appearance

- Visible

Advanced CAM event nodes contain the following

Context menu

The context menus when editing advanced CAM profiles
are the same as the ones in basic CAM mode:

. When right-clicking on an empty area on the
rotor angle plot, the entries for creating a new

node or a new segment are shown.

When right-clicking on a node or segment,
entries for modification are shown.

Illustration 5.68 shows the context menu for creating a
Guide node or a Guide poly that appears when right-
clicking on an empty area on the rotor angle plot.
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lllustration 5.68 Advanced CAM Editing: Context Menus for
Creation

When using the context menu, it is possible to graphically
create Guide nodes and Guide polys by clicking on the

properties: desired locations (guide value, rotor angle). The Guide polys
* Parameters: can be further transformed to any other guide segment
- ID type.
- Node type (read-only): always Event Guide nodes are created in the same way as basic CAM
node data points. The difference between them is that Guide
) Signal nodes only define a guide value position (x-coordinate),
but do not map a rotor angle to it (y-coordinate).
- Actions IDs Therefore, only the x-coordinate of the mouse pointer is
. Relations considered when graphically creating a guide node.
- Related container (read-only) A Guide poly is graphically created by specifying its
. preceding and succeeding nodes, as well as its start and
- Is starting node (read-only) . .
end rotor angles, via 1 of the following 2 methods:
- Default segment e It can be created for 2 already existing guide
- Preceding segments (read-only) nodes by clicking on the node at the desired
rotor angle level.
- Succeeding segments (read-only)
. By using the left mouse button to plot the new
* Appearance Guide poly with the desired start and end rotor
- Visible angles, which simultaneously creates the relevant
guide nodes.
After selecting the Create Guide Poly item from the context
menu, only 2 clicks are required to define a Guide poly: The
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15t one for setting the preceding node and start rotor
angle, and the 2"¥ one for setting the succeeding node
and end rotor angle. To set the preceding or succeeding
node, either left-click on an existing node to select it, or
left-click on an empty area to create a new node and
select it. In both cases, the start and end rotor angles
depend on the y-coordinate of the mouse pointer,
however the start and end velocity and acceleration are set
to 0 as default.

It is possible to create 3 different types of Guide poly by
using the right-mouse button when selecting the
succeeding node:
. Create a 1% order Guide poly (P1, linear position,
constant velocity, zero acceleration).

. Create a 2" Guide poly with specified acceleration
(P2, quadratic position, linear velocity, constant
acceleration).

. Create a 2™ Guide poly with specified end
position (P2, quadratic position, linear velocity,
constant acceleration calculated from end
position).

After right-clicking and selecting the desired type in the
context menu (see lllustration 5.69), the succeeding node
and end rotor angle are selected using the left mouse
button.
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Illustration 5.69 Advanced CAM Editor: Create Special Guide
Poly Types

The segment context menu offers functionalities for fast
segment transformation. All functionalities contained in the
segment context menu are also available in the segment
properties list (see lllustration 5.70).

The context menu contains the entries Preceding node and
Succeeding node, which are used to view and change the
selected preceding and succeeding node of a segment.

It is possible to transform Guide poly and Time polys to 1%
and 2" order polynomials (P1 or P2) by using the
Transform to P1 or Transform to P2 entry.

Using the Default segment entry, it is possible to specify if
the segment is the default segment of its preceding node.
Using the segment context menu, it is possible to change
the subtype of a segment by right-clicking on a segment,
opening the segment submenu, and selecting the desired
target type under the entry Change SubType (see
lllustration 5.70).

For guide segments, the Change SubType to . .. entry
allows switching a segment between the following types:
. Move distance segment

. Event segment container
. Flying stop segment

. Guide poly

. Return segment

The transformation options of the guide segment context
menu are shown in lllustration 5.70.
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lllustration 5.70 Advanced CAM Editing: Segment Context
Menu

When there is an existing Event segment container, the
advanced CAM Editor context menu contains entries for
creating an event node and creating a Time poly (see
lllustration 5.71). The process for creating event nodes and
event segments is similar to the process for creating guide
nodes and guide segments. The main differences are:

. Event nodes do not contain any coordinates so
the point in time they are passed fully depends
on their predecessor event segments. Therefore,
when selecting the option Create event node and
placing an event node using the left mouse
button, the event node is not instantly shown at
the position on which was clicked. Instead, it is
only shown after an event segment is set to have
the event node as successor node.

. When creating a Time poly, its predecessor node
has to already exist and a path must also exist
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Illustration 5.71 Advanced CAM Editing: Event-Based Context

- Sub-type: The sub-type of the segment
(for example, Guide poly or Move
distance segment for guide segments,

and Time poly or Velocity segment for
For event segments, the Change SubType to . . . entry allows event segments).

switching a segment between the following types:
. Time poly

Menu

- Default: Specifies if the segment is the

default segment for its preceding node.

. Velocity segment
¥ 389 . Relations

Torque segment
* d 9 - Preceding node: Contains the preceding

. Sync segment node of the segment.
. PWM off segment - Succeeding node: Contains the
N Friction segment succeeding node of the segment.
lllustration 5.72 presents the event segment context menu ° Start
with its transformation options. - Start actions: Contains the list of actions
that are performed at the beginning of
the segment.
. End

- End actions: Contains the list of actions
that are performed at the end of the
segment.

. Appearance

- Visible: Indicates if the segment is
shown inside the CAM Profile window.

. Information (all read-only)
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Guide poly

Resulting starting position: Contains the
calculated starting position of the
segment. For absolute segments, it
equals the specified start position. For
relative segments, it is calculated from
the preceding segments.

Minimum speed: Contains the calculated
minimum speed that occurs inside the
segment.

Maximum speed: Contains the
calculated maximum speed that occurs
inside the segment.

Minimum acceleration: Contains the
calculated minimum acceleration that
occurs inside the segment.

Maximum acceleration: Contains the
calculated maximum acceleration that
occurs inside the segment.

The Guide poly has the following properties:
. Parameters

. Start

Type: Defines if the segment is executed
at an absolute slave position or relative
to the previous position.

Start position: Specifies the axis position
at the beginning of the segment.
Describes the position at gear in (=
motor side). If the segment type is
relative, the start position attribute only
modifies the logical CAM position. In
relative segments, the property can be
left blank (unspecified). If the start
position is not specified in a relative
segment, the logical CAM position from
the previous segment is used as starting
position.

End position: Specifies the axis position
at the end of the segment. When
changing this property, the value of the
Distance property is automatically
recalculated.

Distance: Specifies the distance between
the start and end axis positions
(meaning the angle to turn). Negative
distance values define backward
movements. When changing this
property, the value of the End position
property is automatically recalculated.

Start acceleration: Specifies the
acceleration of the axis at the beginning
of the segment. The acceleration is

calculated as a ratio between the axis
and the guide value (rev/rev?). Parame-
terized jumps may occur in the
acceleration when 2 succeeding
segments have different End acceleration
and Start acceleration values.

- Start velocity: Specifies the velocity of
the axis at the beginning of the
segment. The velocity is calculated as a
ratio between the axis and the guide
value (rev/rev). The velocities of all
segments that are connected by the
same node should be the same to
ensure smooth movement. Incorrect
parameterization results in a jump in
velocity.

. End

- End acceleration: Specifies the
acceleration at the end of the segment.
For more information, see Start
acceleration.

- End velocity: Specifies the velocity at
the end of the segment. For more
information, see Start velocity.

. Information (all read-only)

- Polynomial order: Contains the
polynomial order that results from the
specified start and end point, start and
end velocity, and start and end
acceleration.

When the position of the Preceding node or Succeeding
node of a Guide poly is changed (graphically or
numerically), the Guide poly is automatically recalculated
and redrawn.

When any of the Guide poly properties are changed by
using the Property Window, the Guide poly is automatically
recalculated and redrawn.

It is possible to edit start position and end position of the
Guide poly graphically by selecting it and then using
vertical dragging as shown in [llustration 5.73.
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1|By dragging the left side of the segment (near to its
preceding guide node), only the start position of the segment
is changed.

2| By dragging the center of the segment, both the start
position and the end position of the segment are changed
and the segment is thus moved up or down.

3| By dragging the right side of the segment (near to its
succeeding guide node), only the end position of the segment

is changed.

Illustration 5.73 Graphically Editing a Guide Poly

Move Distance segment

The Move Distance segment has the following properties:
. Parameters

- Start position: Specifies the axis position
at the beginning of the segment,
relative to the end position of the
previous segment. If the parameter is
left blank (unspecified), the logical CAM
position from the previous segment is
used as the starting position.

- End acceleration: Specifies the
acceleration at the end of the segment.
For more information, see Start
acceleration.

- End velocity: Specifies the velocity at
the end of the segment. For more
information, see Start velocity.

When the position of the preceding node or succeeding
node of a move distance segment is changed (graphically
or numerically), the segment is automatically recalculated
and redrawn.

When any of the move distance segment properties are
changed by using the Property Window, the segment is
automatically recalculated and redrawn.

The move distance segment is calculated with the aid of
the Simulated angle property. This can be used for testing
the result of different angles sent to the drive. The default
value is 0°.

The start position or simulated angle property values
cannot be edited graphically. Use the Property Window to
change them.

Return segment

The Return segment has the following properties:
. Parameters

- Start position: Specifies the axis position
at the beginning of the segment,
relative to the end position of the
previous segment. If the parameter is
left blank (unspecified), the logical CAM
position from the previous segment is
used as the starting position.

- Partition: Specifies the number of
equivalent positions that can be used by
the drive. The reference position is
determined by the absolute position at
the beginning of the segment and the
partition. This parameter can be used
for shaped plates when several equal,
valid starting positions are allowed. The
worst case movement is influenced by

. Start this parameter. Set the value to 0 to
. . disable this feature.
- Start acceleration: Specifies the
acceleration of the axis at the beginning - Revolutions: Number of revolutions that
of the segment. It is the same as the are used when calculating valid
start acceleration of Guide poly. positions, for example if there is a gear.
- Start velocity: Specifies the velocity of - Offset: Desired end rotor position
the axis at the beginning of the relative to the nearest physical position.
segment. It is the same as the start The reference position is determined by
velocity of Guide poly. the absolute position at the beginning
of this segment and the partition.
. End
. Information (all read-only)
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- End rotor angle: Specifies the end rotor
position relative to the nearest reference
position.

When the position of the preceding node or succeeding
node of a return segment is changed (graphically or
numerically), the segment is automatically recalculated and
redrawn.

When any of the return segment properties are changed
using the Property Window, the segment is automatically
recalculated and redrawn.

It is not possible to graphically edit the start position value
or the specific partition, revolutions, and offset property
values. Use the Property Window to set these parameters.
The partition of the segment is shown near to its middle
point.

Flying stop segment

The Flying stop segment has the following properties:
. Parameters

- Start position: Specifies the axis position
at the beginning of the segment,
relative to the end position of the
previous segment. If the parameter is
left blank (unspecified), the logical CAM
position from the previous segment is
used as the starting position.

- Maximum constant distance: Defines the
maximum rotor angle the drive may be
commanded to turn at constant speed.

- Brake distance: Defines the rotor angle
needed for braking after the constant
turning phase.

- Brake length: Guide value for the length
of the deceleration phase of this
segment. The segment must be long
enough to run the maximum constant
distance, and have enough guide value
left for at least the brake length. If there
is space left, the drive stays in standstill
until the succeeding Guide node is

reached.
. Start
- Start velocity: Specifies the velocity of
the axis at the beginning of the
segment. It is the same as the start
velocity of Guide poly.
. Information (all read-only)

- Brake point: Contains the calculated point (guide
value, rotor angle) at which the drive starts
braking.

- End rotor angle: Contains the calculated position
at the end of this segment.

When the position of the Preceding node or Succeeding
node of a Flying stop segment is changed (graphically or
numerically), the segment is automatically recalculated and
redrawn. The exact behavior depends on the moved node
and direction:

. If the position of the preceding node is decreased
(that is, the preceding node is moved to the left),
the Maximum constant distance property is
increased to match the increased segment length.
In this case, the velocity, brake distance, and
brake length properties are not changed. This
results in a change of the resulting end position
of the segment.

. If the position of the preceding node is increased
(that is, the preceding node is moved to the
right), there are 2 different cases:

- If the maximum constant distance is >0,
it is decreased to match the decreased
segment length.

- If the maximum constant distance is 0,
the brake length is decreased to match
the decreased segment length.

. If the position of the succeeding node is
decreased (that is, the succeeding node is moved
to the left), there are 2 different cases:

- If the maximum constant distance is >0,
it is decreased to match the decreased
segment length.

- If the maximum constant distance is 0,
the brake length is decreased to match
the decreased segment length.

. If the position of the succeeding node is
increased (that is, the succeeding node is moved
to the right), the Maximum constant distance
property is increased to match the increased
segment length. In this case, the velocity, brake
distance, and brake length properties are not
changed. This results in a change of the resulting
end position of the segment.

When any of the Flying stop segment properties are
changed using the Property Window, the segment is
automatically recalculated and redrawn. The Brake length
and Maximum constant distance parameters correlate and
therefore affect each other when their values change.

lllustration 5.74 shows a Flying stop segment with length
90°, maximum constant distance 80°, brake distance 45°,
and brake length 50°.
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lllustration 5.74 Editing a Flying Stop Segment

Event Segment Container

The Event Segment Container does not contain specific
properties. When changing the position of the Preceding
node or Succeeding node of an Event Segment Container
(graphically or numerically), the segment is automatically
redrawn, together with all event nodes and segments it
contains.

Common event segment properties

In addition to the common segment properties, there are
properties for event segments. The properties listed here
are common for all event segments. These properties are
organized in the same groups as the base properties
common to all segments.

. Parameters

- Duration: Specifies the time given in ms
from the beginning to the end of the
segment.

. Relations

- Related container (read-only): Contains
the Event Segment Container that the
event segment belongs to.

. End

- Exit conditions: Defines if there is 1 or
multiple exit conditions attached to this
segment. If there are no exit conditions
assigned to the segment, the duration
attribute is the only exit condition. To
define multiple exit conditions, list all
exit IDs inside the property, separated
by a comma. If there are multiple exit
conditions, the segment is aborted as
soon as 1 of them applies (logical OR).

Time poly
The Time poly has the following properties:

. Parameters

- Type: Defines if the segment is executed
at an absolute slave position or relative
to the previous position.

- Start position: Specifies the axis position
at the beginning of the segment.
Describes the position at gear in (=
motor side). If the segment type is
relative, the start position attribute only
modifies the logical CAM position. In
relative segments, the property can be
left blank (unspecified). If the start
position is not specified in a relative
segment, the logical CAM position from
the previous segment is used as the
starting position.

- End position: Specifies the axis position
at the end of the segment. When
changing this property, the value of the
Distance property is automatically
recalculated.

- Distance: Specifies the distance between
the start and end axis positions
(meaning the angle to turn). Negative
distance values define backward
movements. When changing this
property, the value of the End position
property is automatically recalculated.

Start

- Start acceleration: Specifies the
acceleration of the axis at the beginning
of the segment. Parameterized jumps
may occur in the acceleration when 2
succeeding segments have different End
acceleration and Start acceleration values.

- Start velocity: Specifies the velocity of
the axis at the beginning of the
segment. The velocities of all segments
that are connected by the same node
should be the same to ensure smooth
movement. Incorrect parameterization
results in a jump in velocity.

End

- End acceleration: Specifies the
acceleration at the end of the segment.
For more information, see Start
acceleration.

- End velocity: Specifies the velocity at
the end of the segment. For more
information, see Start velocity.

Information (all read-only)
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- Polynomial order: Contains the
polynomial order that results from the
specified start and end point, start and
end velocity, and start and end
acceleration.

Editing a Time poly is very similar to editing a Guide poly,
with the exception that it is not possible to change the
positions of the preceding or succeeding nodes. Instead, it
is possible to set the duration of the Time poly that is used
for calculating the succeeding node position, that is, for
performing the P5 calculation.

It is possible to edit the Time poly start position, end
position, or both. Do this in the same way as for the Guide
poly; Drag the beginning, middle, or end of the segment
vertically as shown in lllustration 5.75.
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lllustration 5.75 Editing a Time Poly

Velocity segment
The Velocity segment has the following properties:

. Parameters

- Start position: Specifies the axis position
at the beginning of the segment,
relative to the end position of the
previous segment. If the parameter is
left blank (unspecified), the logical CAM
position from the previous segment is
used as the starting position.

- Velocity: Specifies the velocity of the
axis during this segment.

- Acceleration: Specifies the acceleration
of the axis when increasing the velocity.
Parameterized jumps may occur in the
acceleration when 2 succeeding
segments have different End acceleration
and Start acceleration values.

- Deceleration: Specifies the deceleration
of the axis when decreasing the velocity.

- Torque limit: Specifies the maximum
torque used during this segment. Given
in mNm.

The velocity segment can only be edited using the
Property Window. The duration of the segment is used for
calculating the segment length. For fast visual identifi-
cation, the letter v is shown in the middle of the segment.
Illustration 5.76 shows a velocity segment with a velocity of
200 RPM and a duration of 2500 ms.
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lllustration 5.76 Velocity Segment

Torque segment
The Torque segment has the following properties:

. Parameters

- Start position: Specifies the axis position
at the beginning of the segment,
relative to the End position of the
previous segment. If the parameter is
left blank (unspecified), the logical CAM
position from the previous segment is
used as the starting position.

- Torque: Specifies the target torque
during this segment. The value is given
in mNm.

- Torque ramp: Specifies the rate of
change of torque during this segment.
The value is given in mNm per second.

- Velocity limit: Specifies the maximum
velocity used during this segment.

The torque segment can only be edited using the Property
Window. The duration of the segment is used for
calculating the segment length. The velocity limit of the
segment is used for calculating and showing the velocity,
and calculating the segment polynomial. For quick visual
identification of the segment, the letter T is shown in the
middle of the segment. lllustration 5.77 contains a torque
segment with a velocity limit of 60 RPM and a duration of
2000 ms.
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Illustration 5.77 Torque Segment

Sync segment
The Sync segment has the following properties:

. Parameters

- Start position: Specifies the axis position
at the beginning of the segment,
relative to the End position of the
previous segment. If the parameter is
left blank (unspecified), the logical CAM
position from the previous segment is
used as the starting position.

- Velocity ratio: Specifies the velocity of
the axis during this segment. The
velocity is calculated as a ratio between
the axis and the guide value (rev/rev).
The velocities of all segments that are
connected by the same node should be
the same to ensure smooth movement.
Incorrect parameterization results in a
jump in velocity.

- Acceleration: Specifies the acceleration
of the axis when increasing the velocity.
Parameterized jumps may occur in the
acceleration when 2 succeeding
segments have different End acceleration
and Start acceleration values.

- Deceleration: Specifies the deceleration
of the axis when decreasing the velocity.

- Torque limit: Specifies the maximum
torque used during this segment. The
value is given in mNm.

The sync segment is shown as a PO polynomial (constant
position, zero velocity). For fast visual identification, sync is
shown in the middle of the segment (see lllustration 5.78).
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PWM off segment

The PWM off segment does not contain specific properties.
The duration of the segment is used for calculating the
segment length.

The PWM off segment is not shown as a curve. Instead it is
denoted by a grayed-out area between its preceding and
succeeding nodes. This visualization style implies the
undefined behavior of the segment.

For quick visual identification, “pwm off” is shown in the
middle of the segment (see lllustration 5.79).
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Illustration 5.79 PWM Off Segment

Friction segment
The Friction segment has the following properties:

. Parameters

- Start position: Specifies the axis position
at the beginning of the segment,
relative to the end position of the
previous segment. If the parameter is
left blank (unspecified), the logical CAM
position from the previous segment is
used as the starting position.

- Velocity high: Velocity of the axis during
this segment.
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- Velocity low: Velocity of the axis during
this segment.

- Acceleration: Specifies the acceleration
of the axis when increasing the velocity.
Parameterized jumps may occur in the
acceleration when 2 succeeding
segments have different End acceleration
and Start acceleration values.

- Deceleration: Specifies the deceleration

of the axis when decreasing the velocity.

- Do compensation: Specifies if friction
compensation should take place. If True
is selected, the measured friction is
compensated automatically by the servo
drive. If False is selected, the value can
be used for diagnostics.

- Guide value: Specifies the guide value
offset for starting the measurement.

- Timeout: Specifies the timeout in ms for
reaching the guide value offset and
starting the measurement.

The friction segment can only be edited using the Property
Window. The duration of the segment is used for
calculating the segment length. The highest value of
Velocity low and Velocity high is used for calculating the
segment polynomial. For fast visual identification, F: is
shown in the middle of the segment. /llustration 5.80 shows
a friction segment with the following settings:

. Velocity high: 120 RPM
. Velocity low: 60 RPM
. Duration: 2075 ms

As the Velocity high value is higher than the Velocity low
value, it is used for calculating and visualizing the
segment.
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lllustration 5.80 Friction Segment

Event segment path visualization

The event nodes do not have fixed guide value positions.
They are calculated by the preceding segments. Whenever
an Event node has 2 succeeding event segments, either 1
of those may be activated when a CAM profile is activated.
This in turn affects the positions of all following event
nodes and segments. This behavior may result in complex
profiles that are difficult to calculate and visualize. To help
create complex event-based behavior, the advanced CAM
Editor computes an active segment path by using the
default segments for all nodes.

The default segment path is iteratively computed as
follows:

. The 15t event node of the parent Event segment
container is selected and its default segment is
marked as active.

. In the marked segment, the default segment of
the succeeding event node is marked as active.

All iterated nodes and marked segments are shown in the
visualized path and are visualized as black curves.
Segments and nodes that are not marked as active are
visualized as gray curves (see lllustration 5.81).
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Illustration 5.81 Visualization of 2 Paths within an Event
Segment Container

A change to a default segment of an event node results in
a modification of the entire active path shown. This
behavior is shown in lllustration 5.82 and lllustration 5.83
where the default segment of the 2" node is switched.
This triggers a new computation of the following path and
a relocation of all succeeding elements due to the different
duration and end position of the newly selected default
segment.
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Illustration 5.82 Following Event Segments Depending on the
Selected Path 1
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Illustration 5.83 Following Event Segments Depending on the
Selected Path 2

Sanity check

The Sanity check for advanced CAM profiles helps to
identify potential problems and risks in a profile. The sanity
check identifies and shows problems in 2 categories:

. Warning: Shown to create awareness of certain

behavior.

Error: Prevent the export of the CAM profile.

The following situations result in a warning:

Jump in position: Shown whenever 2 succeeding
segments, connected by a node, define different
End position and Start position.

Jump in velocity: Shown whenever 2 succeeding
segments, connected by a node, define different
End velocity and Start velocity.

Jump in acceleration: Shown whenever 2
succeeding segments, connected by a node,
define different End acceleration and Start
acceleration.

The following situations result in an error:
No data or incomplete data: <2 nodes or <1
segment have been specified in the CAM profile.

No starting node: No guide node with ID 0 is
specified in the CAM profile.

5.7.7.8 Standalone Emulation of the CAM
Editor

The I1SD Toolbox is loaded and the CAM Editor is automat-
ically shown and maximized when a .cam or a .camproj is
double-clicked in Microsoft® Windows.

An offline drive device is automatically added to the device
environment of the ISD Toolbox, rather than attempting to
connect to an existing physical device. Therefore, it cannot
be used to transfer CAM profiles to a servo drive.

5.7.8 CAM Profile Management

There are multiple tasks for managing CAM profiles on the
servo drive: sending CAM profile files to the servo drive,
triggering the parsing procedure in the servo drive, and
configuring the profiles. These tasks are done by using the
sub-tool CAM Profile Management. The CAM Profile
Management sub-tool contains a tab control with a
separate tab for every CAM profile slot on the servo drive
(1-8), see lllustration 5.84.

1 23 4 52
o~
i
: CAM Profile Management [ID = 3] 23w Q
12 Profile 1 | Profile 2 | Profile 3 | Profile 4 | Profile 5 | Profilf 6 | Pfofile 7 /Profil8 o
I~ Basic CAM profile loaded \QE Iﬁ“ﬂ\
Configuration 6
Execution Master position Slave position I@\
@ cyclic @ absolute @ absolute
non-cyclic relative relative \ 7
1 1 CAM parsing info: 8
No emor
10
9

1 |Profile tabs
(1-8)

Provides information on the profiles.

2 |Refresh Reads the state for the selected profile from
button the servo drive and updates the user interface.

3 |Parse Triggers the parsing of the selected profile on
button the servo drive.

4 |Send File Shows an Open File window for selecting
button a .cam file and transmits it to the servo drive.

The parsing of the profile is not started
automatically and must be triggered by using
the Parse button.

MG36D102

Danfoss A/S © 01/2017 All rights reserved.

157



Dt

Operation with ISD Toolbox

VLT® Integrated Servo Drive ISD® 510 System

5.7.9 Touch Probe (Servo Drive only)

The Touch Probe sub-tool configures the settings of the
touch probe functionality of the servo drive. There are 2
touch probe channels available that can be used in
parallel. See chapter 2.5.2 ISD Touch Probe for more
information on the touch probe functionality.

.+ Touch Probe [ID = 3]

[E=E EeR ==

Touch probe 1 | Touch probe 2

i Ed

— iy Status Touch probe 1 Status Touch probe 2
@ Once ] Sampling at positive edge
enabled disabled

Cortiruous Sampiing at negative edge

Sourcs Fosiive edge

@ Touch probe 1 input
Custom (50D0h}

Trigger window

@ Always tiigger

Triggerony  from |0 o deg

within window:  deg @

Postion: deg
Timestamp:

Counter:

Negative edge

Position: deg

5 |Get File If a .cam file exists for the selected profile, this
from Drive [function transferss it from the servo drive and
button shows a Save File window to select the location

to save the file to.

6 |Open in If a .cam file exists for the selected profile, this
CAM Editor [function transfers it from the servo drive to a
button temporary location and opens it with the CAM

Editor.

7 |Send Sends the configuration (Execution, Master
Configu- Position, and Slave Position) to the servo drive.
ration
button

8 |Slave Contains 2 radio buttons that specify if the
Position selected profile should be executed with slave
configu- absolute or slave relative position. When the
ration sub-tool is opened, the option is read from the

servo drive and the radio buttons are selected
accordingly.

9 |Master Contains 2 radio buttons that specify if the
Position selected profile should be executed with
configu- master absolute or master relative position.
ration When the sub-tool is opened, the option is

read from the servo drive and the radio
buttons are selected accordingly.

10 [ CAM Parsing
Info

Visualizes the download info and parsing info

for the selected profile index:

e After a download procedure, shows its
result.

o After a parse procedure on the servo drive,
shows text corresponding to the parsing
state status code on the servo drive.

e When clicking on the Refresh button, the
ISD Toolbox reads the parsing state status
code from the servo drive and updates the
text.

e When reading the CAM profile from the
servo drive and saving it as a .cam file,
shows the location of the saved file.

11| Execution
area

Contains 2 radio buttons that specify if the
selected profile should be executed in cyclic or
non-cyclic mode.

12| Loading info

Text field showing the loading state for the
selected profile.

Illustration 5.84 CAM Profile Management

Timestamp:

Disable tor=

Illustration 5.85 Touch Probe Sub-tool

5.7.10 SAB Control (SAB only)

The SAB Control sub-tool visualizes and controls the SAB
state machine and therefore can be used to enable or
disable the UDC and Uaux voltage on the lines, and to
reset an error. The sub-tool can only be used in cyclic
mode (direct communication) as it sends the commands to
the SAB in the form of process data objects (PDO).

The SAB Control consists of the 6 SAB states; every state is
assigned a distinct color and has a list of navigable
successor states and a list of automatic transitions that can
only be triggered by the SAB firmware itself. The SAB
states, along with their respective colors, are described in
chapter 5.5.2 Device Environment Window.

Illustration 5.86 depicts the SAB Control sub-tool containing
the defined SAB states. The active state is highlighted with
its defined state color. The directly navigable successors of
the active state are accessible (enabled) but the others are
not accessible (disabled).
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SAB Control - 5ab [ID = 1]
Standby|

Power control

Power Disabled

Current state:

Fault

P UA;: [ﬁsd;ed

Power Enabled

Illustration 5.86 SAB Control

At the top of the SAB Control window, a text field shows
the current state of the SAB.

The available manual transitions to navigable successors
are shown as black arrows and the possible automatic
transitions are visualized as thin light blue arrows.

In order to transition from a state to a successor, click on
the desired successor state. Only valid successors are
accessible in the SAB Control window, preventing an invalid
transition command being sent to the SAB.

5.7.11 SAB ID Assignment via Ethernet
POWERLINK® (SAB only)

The SAB ID Assignment sub-tool controls the Ethernet
POWERLINK®-specific SAB functionality to set the IDs of the
servo drives on the network and to visualize the topology
of the network. ID assignment is not required for
EtherCAT® (see chapter 6.1.1 EtherCAT®).

The SAB ID Assignment sub-tool graphically shows the SAB
and its 2 lines. Initially, both lines are empty. After clicking
on the Refresh button for 1 of the 2 lines, the connected
drives and their corresponding IDs on the line are
determined and shown. The lines are shown vertically and
each servo drive is shown together with its Ethernet
POWERLINK® ID.

Illustration 5.87 visualizes the SAB ID Assignment sub-tool,
showing a topology with 3 drives on line 1 and 4 drives on
line 2.

o
- SABID Assignment - Sab [ID = 100] [ e | i
i
1 R
5"
- B
¥ IR L
6\ . b | —4
e JFEE
P e 3 E
0 i |
o
1 Auto-assign line 1
2 Refresh line 2
3 Auto-assign line 2
4 Servo drives on line 2
5 Servo drive ID
6 Servo drives on line 1
7 Refresh line 1

Illustration 5.87 SAB ID Assignment

Each servo drive is visualized with a corresponding drive
image and a numeric field showing its ID.

The Auto-assign line buttons for both lines perform an
automatic assignment of all servo drive IDs on the
respective line. Clicking on an Auto-assign button opens a
separate window that prompts for the starting ID.
Afterwards the automatic ID assignment procedure is
initiated.

It is also possible to set the device IDs of specific servo
drives on any line manually by setting the desired ID in the
text field next to each servo drive.

When changing the value of a drive ID field, 2 additional
buttons appear next to the ID field (see lllustration 5.88).
These are:

Apply changed ID: Applies the set ID on the servo
drive.

Revert to changed ID: Undoes the changes to the
ID field and reverts the value back to the actual
ID of the servo drive.
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If at least 1 ID field is manually changed on a line, then
the button Apply all changes appears next to the respective
Auto-assign line button. This button applies all ID changes
to the line.

/SABID Assignment-Sab[ID=100] | o= | & |5

130BE825.10

—_

Wi
6 |
5| \%l\

Line 2

w
4|k
Q)

1 Apply all changes to line 2

2 Revert to original ID

3 Apply changed ID

lllustration 5.88 SAB ID Assignment - Change Drive ID

NOTIC

After an ID is applied using the SAB ID Assignment sub-
tool, the ID is instantly set on the servo drive. If the
servo drive is already added to the Device Environment
using its old ID, remove it and add it again with its new
ID.
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6 Programming

6.1 ID Assignment
6.1.1 EtherCAT®

EtherCAT® needs no special ID assignment (IP address).
Special ID assignment is only required when using indirect
communication via the ISD Toolbox software (see

chapter 5.3 ISD Toolbox Communication for further
information).

6.1.2 Ethernet POWERLINK®
6.1.2.1 Single Device ID Assignment

When assigning an ID to a single device, use the Device
Information window in the ISD Toolbox (see

chapter 5.5.2.1 Device Information Window). Setting an ID to
a device can also be done via the LCP (see chapter 4 Local
Control Panel (LCP) Operation).

Setting the Node ID directly on a servo drive or on the
SAB

All IP-related parameters are located in parameter group
12-0* IP Settings. According to the Ethernet POWERLINK®
standard, the IP address is fixed to 192.168.100.xxx. The
last number is the value in parameter 12-60 Node ID. For
parameter 12-02 Subnet Mask, the IP address is fixed to
255.255.255.0 and cannot be changed.

Attach the LCP to the servo drive or SAB for which the
Node ID should be changed. Change the value in
parameter 12-60 Node ID to select the desired IP address.

Setting the Node ID for a single servo drive via the SAB
It is also possible to change the Node ID of a servo drive
when the LCP is connected to the SAB. This functionality is
contained in parameter group 54-** ID Assignment on the
SAB in sub-group 54-1* Manual.

1. Attach the LCP to the SAB that is connected to
the servo drive for which the Node ID should be
changed.

2. Configure the parameters:
2a  54-10 EPL ID assignment line

2b  54-11 Drive index (position of the servo
drive in the line)

2c 51-12 EPL ID assignment assign ID

3. Set parameter 54-13 EPL ID assignment start to [1]
start.

6.1.2.2 Multiple Device ID Assignment

When assigning IDs to several devices (for example, when
setting up a new network), use the ISD Toolbox subtool
SAB ID assignment (see chapter 5.7.11 SAB ID Assignment via
Ethernet POWERLINK® (SAB only)). Setting the IDs of all the
servo drives connected to an SAB at the same time can
also be done via the LCP when it is connected to the SAB
(see chapter 3 Servo Access Box (SAB) Operation).

Setting the Node IDs of all servo drives on an SAB line
The automatic SAB ID assignment is used for automatically
setting the Node IDs on all servo drives for a specified SAB
line. This functionality is contained in parameter group 54-
** ID Assignment on the SAB in sub-group 54-0* Automatic.

1. Attach the LCP to the SAB that is connected to
the servo drives for which the Node ID should be
changed.

2. Configure the parameters:
2a  54-02 EPL ID assignment line
2b  54-03 EPL ID assignment start ID

3. Set parameter 54-04 EPL ID assignment start to [1]
start.

6.2 Basic Programming

The libraries provided for the ISD 510 servo system can be
used in TwinCAT® V2 and in the Automation Studio™
(Version 3.0.90 and 4.x, supported platform SG4)
environment to easily integrate the functionality without
the need of special motion runtime on the controller. The
provided function blocks conform to the PLCopen®
standard. Knowledge of the underlying fieldbus communi-
cation and/or the CANopen® CiA DS 402 profile is not
necessary.

The library contains:
. Function blocks for controlling and monitoring
the servo drive and the SAB.

. Function blocks for all available motion
commands of the servo drive.

. Function blocks and structures for creating Basic
CAM profiles.

. Function blocks and structures for creating
Labeling CAM profiles.
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6.3 TwinCAT®

6.3.1 Programming with TwinCAT®

6.3.1.1 ISD Deliverables

To integrate the servo drive and the SAB into a TwinCAT®
project, the following files are required:
. Library for the ISD 510 servo system:
Danfoss_VLT_ISD_510.lib

o ESI file (EtherCAT® Slave Information) for the
ISD 510 servo drive: Danfoss ISD 500.xml/

o ESI file (EtherCAT® Slave Information) for the SAB:

Danfoss SAB.xml

6.3.1.2 Creating a TwinCAT® Project

Information on how to install TwinCAT® can be found in
detail in the Beckhoff Information System

(infosys.beckhoff.com). Open the information system and
select [TwinCAT 2 —» TwinCAT Quick Start — Installation].

Information on how to create a new project in TwinCAT®
can be found in detail in the Beckhoff Information System
(infosys.beckhoff.com). Open the information system and
select [TwinCAT 2 — TwinCAT Quick Start or TwinCAT 2 —
TX1200 TwinCAT PLC - TwinCAT PLC Control].

How to include the ISD 510 library into a TwinCAT®
project:

1. In the Resources tab of TwinCAT® PLC Control,
open the Library Manager.

2. In the upper left area of the Library Manager
window, right-click and select Additional Library

3. Select the Danfoss_VLT_ISD_510.1ib file (according
to the location on the hard drive).

4. Click on Open. Now the libraries are integrated
into the TwinCAT® PLC control project.

Inside the library, the POUs are organized into folders:
. BasCam_51x

- Contains POUs for the creation of basic
CAM:s.

. ISD_51x

- Contains POUs defined by PLCopen®
(Name starting with MC_) and POUs
defined by Danfoss (name starting with
DD_). The POUs defined by Danfoss

provide additional functionality for the
axis.

- It is possible to combine POUs defined
by PLCopen® with POUs defined by
Danfoss.

- The names of the POUs that target the
servo drive all end with _ISD51x.

. Intern_51x

- Contains POUs that are needed
internally for the libraries.

- Do not use these POUs in an
application.

. LabCam_51x

- Contains POUs for the creation of
labeling CAM:s.

o SAB_51x

- Contains POUs defined by Danfoss
(Name starting with DD_) and provide
the functionality for the SAB.

- The names of the POUs that target the
SAB all end with _SAB.

When integrating the ISD 510 library, some standard
libraries are integrated automatically, unless they are
already part of the project.

NOTIC

Do not remove these libraries otherwise the ISD libraries
will not work.

i) Library Manager
D 50_510.lib*6.10.15 14:05:07
Ti b 23.2.0912:50.08
STANDARD LIB 5.6.98 12:03:02
ToBaselib 14.5.0812:14.08

TcSysternlib 16.1.1419:38:48
Teltiitieslib 10.1.13 20:12:12
TcEtherCAT b 8.1.1410:35:10

=l o )

B[] BasCam_51x 4
B0 Intern_51x
B3 1SD_51x
8- LabCam_51x
B2 S4B_51x

b

7
"8 FouU "2 Dat. |l View | @ Gla..|

Illustration 6.1 Library Manager after Including the ISD 51x
Library
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Inside the library, the following lists of constants are
defined:
) AxisErrorCodes

- Constants for error codes of the axis.

- Error codes can be read using the
function block MC_ReadAxisError_ISD51x
and/or DD_ReadAxisWarning_ISD51x.

. AxisTraceSignals

- Constants for the trace signals of the
axis.

- Intended to be used with the function
block DD_Trace_ISD51x.

. BasCam_51x

- Constants for the creation of basic
CAM:s.

. CamParsingErrors

- Constants for parsing problems of a
CAM.

- Error reason is returned by function
block MC_CamTableSelect_ISD51x.

. Danfoss_VLT_ISD510

- Contains the version information of the
library.

. FB_ErrorConstants
- Constants for errors inside POUs.

- The reason is given in an output
Errorinfo.ErrorID that is available in all
POUs.

. Intern_51x

- Constants that are needed internally for
the library.

- They are not intended to be used in an
application.

. LabCam_51x

- Constants for the creation of labeling
CAMs.

. SabErrorCodes
- Constants for error codes of the SAB.

- Error codes can be read using the
function block DD_ReadSabError_SAB
and/or DD_ReadSabWarning_SAB.

. SabTraceSignals

- Constants for the trace signals of the
SAB.

- Intended to be used with the function
block DD_Trace_SAB.

. SdoAbortCodes

- Constants for errors concerning reading
and writing of parameters.

- The reason is given in an output
AbortCode that is available in several
POUs.

Instantiating AXIS_REF_ISD51x

Inside the folder ISD_51x in library Danfoss_VLT_ISD_510,
there is a function block called AXIS_REF_ISD51x. Create 1
instance of this function block for every servo drive that
has to be controlled or monitored. Each instance of
AXIS_REF_ISD51x is the logical representation of 1 physical
servo drive.

Instantiating SAB_REF

Inside the folder SAB_51x in library Danfoss_VLT_ISD_510,
there is a function block called SAB_REF. Create 1 instance
of this function block for every SAB that has to be
controlled or monitored.

Each instance of SAB_REF is the logical representation of 1
physical SAB.

NOTIC

When compiling the library, check that the option
Replace constants under [Project - Options... —» Build] is
activated.

Afterwards, save and compile the project to update the
automatically generated variable information for the
TwinCAT® System Manager.

Declare Variable R4
LClass Hame Tvpe oK
[vaR ] [ [ =
Cancel
Symbal list Lnitial Walue Address 4
[Global Varables <] | =) [ ConsTANT
Coment [~ RETAIN
[~ PERSISTENT

Input assistant ‘il
atanddar;j népas {3 Standard Function Blocks - ok
e define ~ ;
Standerd Funchion B - (i) CATWINCAT2\PLCL B TcBase. b Cancel
User defined Functio ATWINCATZ5PLOALIBAT cSystem. b

ATWINCAT Z5PLOALIBAT clltities. i

ATWINCAT 25PLOALIBATcEtherCAT I
ATWINCAT25PLOALIBAD anfoss VLT _ISD_S10.il
* Intern_51%

B3 150_51x

- _REF_ISDE1x [FB]
[Z] DD_Getinertia_ISD51x [FB]
DD_ProduceG uideValue_ISD51x [FE]
DD_Readbuiswaming_ISD51x [FB)
DD_ReadParameterd_|SD51x [FB)

- DD_ReadParameter_ISD51x (FB)

- DD _ReadVersion_IS051% FB) -

] 1. 3

M Stuctured

Illustration 6.2 Instantiation of AXIS_REF_ISD51x
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Append a PLC Project into TwinCAT® System Manager

To create a link between the TwinCAT® PLC Control project
and the TwinCAT® System Manager, connect the saved
project, especially the inputs and outputs, to the TwinCAT®
System Manager:

1.

3.

To add the project information to the TwinCAT®
System Manager, right-click on PLC-Configuration
and select Append PLC project....

In the Insert IEC 1131 Project window, select the
project information file according to the location
on the hard drive. The file has the same name as
the PLC project, but with the file extension .tpy.

Click on Open.

Import fieldbus device and add to TwinCAT®
The next step is to import the servo drive and the SAB into
the TwinCAT® System Manager software:

1.

10.

11.
12.

Copy the ESI file Danfoss ISD 500.xml into the
folder TwinCAT Installation Folder\lo\EtherCAT on
the hard drive. This only has to be done once per
project. The TwinCAT® System Manager automat-
ically searches for ESI files at this location on the
hard drive during start-up.

To add an EtherCAT® master, right-click on [I/O-
Configuration — 1/O Devices] and select Append
Device....

In the following window, select [EtherCAT —
EtherCAT] (see lllustration 6.3).

Click on OK.

Select Device 1 (EtherCAT®) and select the correct
Network Adapter on the right side of the window
in the Adapter tab.

To add an SAB, right-click on Devicel (EtherCAT®)
and select Append Box....

In the Insert EtherCAT Device window, select
[Danfoss GmbH — VLT® ISD Series — VLT® Servo
Access Box L1] for Line 1 of the SAB (and/or VLT®
Servo Access Box L2 for Line 2 of the SAB).

Click on OK.

To add a servo drive to line 1 of the SAB, right-
click on Box 1 (VLT® Servo Access Box L1) and
select Append Box....

In the Insert EtherCAT Device window, select
[Danfoss GmbH — VLT® ISD Series — VLT® ISD 510
Integrated Servo Drive].

Click on OK.

Answer the question if the servo drive is used as
an NC axis with No. If the servo drive is to be
used as an NC axis, see chapter 6.3.1.3 Configu-
ration as a TwinCAT® NC Axis.

NOTIC.

Add 1 entry to the EtherCAT® master of the TwinCAT®
System Manager for each physical servo drive and SAB.
Add the servo drive to the correct SAB line.

[ Untitled - TwinCAT System Manager - 'CX-14D842"
File Edit Actions View Options Help
el | |64 B =)o v o B[O [% | B Q[3E) % (=) @
=G SYSTEM - Configuration Number  Device Type
@, Real-Time Settings
[} Additional Tasks
.. %% Route Settings
., TCOM Objects
B NC - Configuration
§A PLC - Configuration
= /O - Configuration
0 [0 Dcvices 28
--&8 Mappings
Type: L1410 11/0 Lightbus Slave CX1500-B200, PL104 B Ok
&% Profbus DP —
& Profinet [ coee |
<in CANopen
% DeviceNet
=~ EtheNet/IP
A SERCOS interface
-5 EtheiCh;
- Slave
- &® EtheiCAT Automation Fratocel [Network Vaiiables) g|| | TagetType
*B{| EtheiCAT Automation Protacol via ELEEQT, EtherCAT ) PC oy
¥ Ethemet
- USE 5 CXonly
i InterbusS o BX orly
B2 Beckholf Hardware
i
@ Miscellaneous , @Al
Name:  Devies 1
lllustration 6.3 Add an EtherCAT® Master to the Project
Insert EtherCAT Device
Search: Narme: Drive 1 Multiple: 1
Type: Erfen Beckhoff Automation GmbH Cancel

#-+ds EtherCAT Infrastructure components

- B Ethernet Port Multiplisr(CU25x<)

w8 Communication Terminals (EL6xo)

System Couplers

Terminal Couplers (BK1xx. ILooocB110)
Customer spacific Terminals

Penel Cauplers

Sefety Terminals

EtherCAT Fieldhus Bores (EPwoos)

EtherCAT CX Device

- B8 EtherCAT PC card

=] Drives

-4 EvaBoard (inerfaces)

-4 EvaBoard (Sample Source Demos)

- B EtherCAT Piggyback coniraller baards (FE1%<¢)
P Danfoss GmbH
=] eries

s VLT® Serva Access Box L2

Extended Information Show Hidden Devices

7] Show Sub Graups

© B (Etheme)

lllustration 6.4 Add an ISD 510 Servo Drive to the Project
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! MyFirstlsd510Project.tsm - TwinCAT System Manager -

File Edit Actions View Options Help
D& e || |

- Bl SYSTEM - Configuration

... MC - Configuration

- PLC - Cenfiguration

= 1€ MyFirstlsd510Project

...=f= MyFirstlsd510Project-Image

=-[B1 Standard
-%T Inputs
-1 mylxis TPDO
..... & myhxis.State
----- T mylxis.NodeMumber
-l myAxis.AmsMetld
..... ST sz WeState
----- &l .mySecondAxis, WeState
----- &1 .mySecondixis.State
----- %1 .mySecondfsis.NodeMumber
- mySecondfxis. Amshletld
w1 mySecondixis TPDO
..... %1 .mySab.WcState
..... &1 .mySab.State
----- &1 .mySab.NodeMumber
+-go mySab.AmsNetld
+H¢T .mySab. TPDO
- §l Outputs
= /0 - Configuration
B /0 Devices
5% Device 1 (EtherCAT)
{.=t= Devicel-Image
=$= Device 1-Image-Info
- %1 Inputs
1§l Outputs
+$ InfoData
s Boxd (VLT® Servo Access Box L1)
g T«PDO1
+- @ T«PDO 2
- §l RPDO1
+- @l RxPDO 2
#-§ WeState
+-§ InfoData
;---éfﬁ Drivel (VLT® Integrated Servo Drive ISD 510)
-5 Drive 2 (VLT® Integrated Servo Drive ISD 510)

+-88 Mappings

CRICAET

lllustration 6.5 TwinCAT® System Manager after Appending the
PLC Project and Adding an SAB and 2 Servo Drives

1/0 configuration and 1/0 mapping

When connecting >1 servo drive, connect port C (X2) of
the previous servo drive to port A (X1) of the next servo
drive. Also make the port assignment for the SAB. If the
hardware set-up is already present, the TwinCAT® System
Manager Scan devices function can be used to automat-
ically add the connected devices to the configuration in
the correct order.

Configure the servo drive, so that the PDO mapping
matches the requirements of the library, via the TwinCAT®
System Manager.

1. Click on the ISD servo drive entry.

2. Select the Slots tab on the right side of the
window.

3. Remove the current PDO configuration by
selecting the entry Module 1 (CSV PDO) in the Slot
box.

4, Click on X.
5. Select Library PDO in the Module box.
6. Click on <.

.5 Drivel (VLT® ISD 510 Integrated Servo Drive)
5% Module 1 (Library PDO)
@ User TxPDO

+$T Library TxPDO
.. | User RePDO
. - @l Library RxPDO
+Q WcState
5§ InfoData
@T State
%t AdsAddr
& Chnl
.1 DeOutputShift
-1 DcnputShift

lllustration 6.6 I1SD 510 Servo Drive with Correct I/0 Configu-
ration

Attach the input and output variables of the PLC program
to the physical inputs and outputs of the device. Use the
TwinCAT® System Manager for this so that the library has
access to all necessary objects.

1. Select Library TxPDO via menu [I/O-Configuration
- 1/0 Devices - Devicel (EtherCAT®) - Box 1
(VLT® Servo Access Box L1) — Drive 2 (VLT® ISD
510 Integrated Servo Drive) - Module 1 (Library
PDO) — Library TxPDO].

2. Select all entries Lib pdo tx1 to Lib pdo tx9 on the
right side of the window (see lllustration 6.7).

3. Right-click and select Change Multi Link....

4. In the Attach Variable 36.0 Byte(s) (Input) window,
select [PLC-Configuration - MyFirstlsd510Project
- Standard - .myAxis.TPDO].
Ensure that the Matching Size option is selected
in the Attach Variable window.

5. Click on OK.

6. Click on library RxPDO via menu [I/O-Configu-
ration - I/0 Devices — Devicel (EtherCAT®) -
Box1 (VLT® Servo Access Box L1) — Drive2 (VLT®
ISD 510 Integrated Servo Drive) » Module1
(Library PDO) — Library RxPDOQ].
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10.

11.

12.

13.
14.

15.

16.
17.

18.

19.
20.

21.

22.

Select all entries Lib pdo rx1 to Lib pdo rx9 on the
right side of the window.

Right-click and select Change Multi Link....

In the Attach Variable 36.0 Byte(s) (Output)
window, select [PLC-Configuration —

MyfFirstlsd510Project — Standard — .myAxis.RPDQ].

Click on OK.

Right-click on WcState via [I/O-Configuration —
I/0 Devices — Devicel (EtherCAT®) » Box1 (VLT®
Servo Access Box L1) — Drive2 (VLT® ISD 510
Integrated Servo Drive) -~ WcState] and select
Change Link....

In the Attach Variable State (Input) window, select
[PLC-Configuration - MyFirstlsd510Project —
Standard — .myAxis.WcState].

Click on OK.

Right-click on State via [I/O-Configuration - I/O
Devices — Devicel (EtherCAT®) — Box1 (VLT®
Servo Access Box L1) — Drive2 (VLT® ISD 510
Integrated Servo Drive) — InfoData] and select
Change Link....

In the Attach Variable State (Input) window, select
[PLC-Configuration - MyFirstlsd510Project —
Standard — .myAxis.State.

Click on OK.

Right-click on netld via [I/O-Configuration - I/O
Devices — Devicel (EtherCAT®) - Box1 (VLT®
Servo Access Box L1) - Drive2 (VLT® ISD 510
Integrated Servo Drive) — InfoData -~ AdsAddr]
and select Change Link....

In the Attach Variable netld (Input) window, select
[PLC-Configuration - MyFirstlsd510Project -
Standard — .myAxis.AmsNetld].

Click on OK.

Right-click on port via [I/O-Configuration - 1/0
Devices — Devicel (EtherCAT®) - Box1 (VLT®
Servo Access Box L1) — Drive2 (VLT® ISD 510
Integrated Servo Drive) - InfoData —» AdsAddr]
and select Change Link....

In the Attach Variable port (Input) window, select
[PLC-Configuration - MyFirstlsd510Project -
Standard — .myAxis.NodeNumber].

Click on OK.

B8 MyFtzas 0% ojec tam - TwinCAT Syt Manager - SEl=

|68 = en v 5 & B Q@@ LB e
= [ume T Swe  -Add WOw

Ylipdonl N a0 w0 s
2 N 40 w0 s

N a0 w0 s

jeclD_ Linkedto

WNT 40 190 put
WINT 40 1230 pat
WINT 40 120 ot
WINT 40 510 it
WM 40 1350 it
WNT 40 1390 it

TPDO > 1867.0 ARRAY [0.8) OF UDINT [36.0]
DO > 181140 ARRAY [0.8] OF UDINT (360

Show Toalips

5 4 o002
&l ro0o1
2

Cowen ] o)

f Lbpdo s

[Ready 5.13.10010811) EETER

Illustration 6.7 Attaching Inputs and Outputs to the Physical
Data Points

NOTIC.

Repeat the steps 2-22 for Box 1 (VLT® Servo Access Box
L1) and the instance mySAB.

To transfer the mappings back to the PLC program, select
Activate Configuration... in menu item Actions.

After a rebuild in TwinCAT® PLC Control, the TwinCAT®
configuration is according to lllustration 6.8 (here myAxis
and mySecondAxis are instances of AXIS_REF_ISD51x and
mySAB is an instance of SAB_REF). The concrete addresses
can be different.

! TwinCAT_Configuration EI@
000 Generated automatically by TwinCAT - (read ankd ™)
_Doo2fvAR_CONFIG

0003 ydis WcState AT %40<52.0: BOOL,

004 rydxis. State AT 22IB40 LINT:
005 ryduis ModeMurber AT %1842 - T_AmsPort;
0006 s Amshetid AT %1544 0 T_AmsMetidirr;
_0oo7| rydis TPDO AT %181 : ARRAY[0.8] OF UDINT;
_Doos| ydwis RPDO AT #%0B0: ARRAY [0..8] OF UDINT;
000y rySeconddsis WeState AT 2 [<56.0: BOOL;

o1 rmysecondasis State AT %IBLR7 C UINT:
rmyBecondAxis ModeMumber AT 22B59 T _AmsPor;

0012, mySecondAxis. Amshetld AT %1561 : T_AmsMetldArr;
00713 mySecondéxis. TPDO AT %IBE67 : ARRAY [0..8] OF UDINT;
0014 mySecondéxis RPDO AT %0B3E6 : ARRAY [0..8] OF UDINT,;

0015 mySabMcState AT %0<103.0: BOOL,

016 rmysab. State AT 22B104: LINT:
017 rmyBab ModeMurmber AT %IB106 - T_AmsPort;

00718 mySab.AmsMetid AT 15108 T_AmsMetidarr;

00149 ySab TPDO AT %IB114: ARRAY [0.8] OF UDINT;

o020 mySab RPDO AT % 0B72  ARRAY [0.8] OF UDINT;

OO2NEMD AR

4 k

lllustration 6.8 TwinCAT® Configuration: I/O Mapping of 2
Servo Drives and 1 SAB
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NOTIC.

Put the SAB to a separate SYNC unit to avoid
interruptions in communication to the SAB if the Uaux
supply to the servo drives is switched off due to an error.

Cycle time settings

The minimum cycle time is 400 ps. The ISD 510 devices
can run EtherCAT® cycle times in multiples of 400 ps or
500 ps. The devices are automatically parameterized by the
PLC on start-up, depending on the EtherCAT® configuration
of the physical interface. To access the system base time,
select [SYSTEM-Configuration - Real-Time Settings] in the
TwinCAT® System Manager. Multiples of this base time can
then be used as EtherCAT® cycle times.

NOTIC

Set the task cycle time of the PLC program to be the
same as the EtherCAT® cycle time. Otherwise data can
get lost and performance is reduced.

Set the PLC cycle time in TwinCAT® PLC Control:

1. Double-click Task configuration in the Resources
tab.
2. Ensure that the PLC cycle time is the same as the

EtherCAT® cycle time.

] Task configuration =1 ==
= --Task configuratian x5 T F ‘
B G Standard
MAIN MName Standard
Eriori(0. 3 0
Type
& oycic
[
[
o
Properies
Interval (2.9 tH200ms) | T#1ms [ms =1
4 L3

lllustration 6.9 Task Configuration to Parameterize PLC Cycle
Time

NOTIC.

After changing the task cycle time in TwinCAT® PLC
Control, carry out a ReScan of the PLC configuration
inside the TwinCAT® System Manager to update the
settings. Afterwards, activate the configuration in the
PLC.

6.3.1.3 Configuration as a TwinCAT® NC
Axis

The servo drives can be used with the built-in NC
functionality of TwinCAT®. Everything related to the SAB
must be done as described in chapter 6.3.1.2 Creating a
TwinCAT® Project.

1. In addition to the Danfoss_VLT_ISD_510.lib file,
include the TcMC2.1ib file (the
Danfoss_VLT_ISD_510.1ib file is still needed for the
SAB to be operated).

2. Create 1 instance of AXIS_REF (instead of
AXIS_REF_ISD51x) for each servo drive that is used
as an NC axis.

3. Append the PLC project into the TwinCAT® System
Manager, import the devices, and add them to
TwinCAT® as described in chapter 6.3.1.2 Creating
a TwinCAT® Project, however in the last step,
answer the question if the servo drive is used as
an NC axis with Yes. Then an NC task is created
automatically.

In the TwinCAT® System Manager, select a different 1/O
Configuration for the servo drives used as NC axes.

1. Depending on the mode of operation to be used,
select either the slot CSP PDO or CSV PDO. Per
default, CSV PDO is mapped and pre-selected.
Map the following variables if the servo drive is
required to work with CSP PDO:

1a  In the Settings Tab of the NC Axis, select
[NC-Configuration -~ NC-Task 1 SAF -
Axes — Axis 1]. Click on the Link To (all
Types)... button and select the desired

servo drive.
2. In the same tab, select the preferred Unit.

3. Depending on the selected Unit, adjust the
Scaling Factor for the axis encoder via menu [NC-
Configuration - NC-Task 1 SAF — Axes — Axis 1 —»
Axis 1_Enc] in the Parameter tab.

Example: When the unit Degrees is selected, the
scaling factor is 360°/22° = 0.00034332275390625.

Set the Reference Velocity in the Parameter tab via
menu [NC-Configuration — NC-Task 1 SAF — Axes
- Axis 1T - Axis 1_Enc.

5. Set the Output Scaling Factor (Velocity) to 125.

Test the functionality and the configuration in the
Online tab of the axis.

6.3.1.4 Connecting to the PLC

Information on how to connect to the PLC can be found in
detail in the Beckhoff Information System
(infosys.beckhoff.com). Open the information system and go
to [TwinCAT 2 - TwinCAT System Manager — Operation —
Controls - Choose Target System].
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6.4 Automation Studio™

6.4.1 Programming with Automation
Studio™

6.4.1.1 Requirements

The following files are required to integrate the VLT®
Integrated Servo Drive ISD® 510 and the VLT® Servo Access
Box into an Automation Studio™ project:
. Package of libraries for the ISD 510 servo system:
Danfoss_VLT_ISD_510.zip

. XDD file (XML Device Description) for the servo
drive: 0x0300008D_ISD510.xdd

. XDD file (XML Device Description) for the SAB:
0x0300008D_SAB.xdd

6.4.1.2 Creating an Automation Studio™
Project

NOTIC

The procedures described in this chapter apply to
Automation Studio™ Version 3.0.90. Refer to the
Automation Studio™ Help for the corresponding steps
with V4.x.

Information on how to install Automation Studio™ can be
found in detail in the Automation Studio™ help. Open the
B&R Help Explorer and go to [Automation software —
Software Installation - Automation Studio].

Information on how to create a new project in Automation
Studio™ can be found in detail in the Automation
Studio™ help. Open the B&R Help Explorer and go to
[Automation Software — Getting Started — Creating
programs with Automation Studio — First project with X20
CPUI.

How to include the ISD 510 libraries into an Automation
Studio™ project:

1. In the Logical View, open the menu entry [File -
Import...1.
2. In the next window, select the

Danfoss_VLT_ISD_510.zip file (according to the
location on the hard drive).

3. Click on Open.

4. Assign the libraries to the CPU in the next
window.

5. Click on Finish. Now the libraries are integrated
into the Automation Studio™ project.

A new folder containing the ISD libraries is created during
integration:
. ISD_51x
- Contains program organization units

(POUs) defined by PLCopen® (name
starting with MC_) and POUs defined by
Danfoss (name starting with DD_). The
Danfoss POUs provide additional
functionality for the servo drive.

- It is possible to combine POUs defined

by PLCopen® with POUs defined by
Danfoss.

- The names of the POUs that target the
servo drive all end with _/SD51x.

. SAB_51x

- Contains POUs defined by Danfoss
(name starting with DD_) and provide
the functionality for the SAB.

- The names of the POUs that target the
SAB all end with _SAB.

. BasCam_51x

- Contains POUs for the creation of basic
CAM:s.

. LabCam_51x

- Contains POUs for the creation of
labeling CAM:s.

. Intern_51x

- Contains POUs that are needed
internally for the libraries.

- Do not use these POUs in an
application.

When integrating the ISD_51x package, some standard
libraries are integrated automatically, unless they are
already part of the project.

W asm8 0 By @ %
Object Nams Description
B G MyFistlsd510Project

i #3 Globaltyp Global data types

B & Globalvar Gicbal variables

B ) Libraries Gobal libraries
alll Opertor This library contains function interfaces for IEC1131-3 operator functions. For the most pz
-allll Rurtime This library contains nurtime functions for IEC tasks
-alll AsTime The AsTime Library supports DATE_AND_TIME and TIME data types.
gl AslecCon This library contains function interfaces for IEC 1131-3 conversion functions
sl AsEPL The ASEPLlibrary is used to access serv
alll assting The AsSting Library contains FBKs form
-alll Fiel The FilelO liorary provides function blo
-alll brevstem The BR System library provides the user w
gl AsiOTime The AsIOTime library is used to generate
alll standard This library contains standard function
alll AsSem This library contains FEKs to use semaph
-alll AsBrstr The AsBrSir Library cortains FBKs forme

B g Main Main program

Bt g Visu 1024768 (XGA)

B ) [Darfoss VLT 15D 510 JLbrary package for Darfoss VLT Integrated Servo Diive ISD 510
& Darfoss_VLT_ISD_510var Ubrary version information

-alll 15D_51 Library cortaining FBs for Darfoss VLT Integrated Servo Diive 1SD 510
-alll SAB 5tx Library containing manufacturerspecific FBs for 15D 510 SAB
alll BasCam_51x Library containing FBs and data types for creation of Basic CAMs
gl LabCam_51x Library cortairing FBs and data types for creation of Labeling CAMs
gl Intem_51x Intemal functions and function blocks for Darfoss VLT Integreted Senvo Drive 1SD 510

< T} b

B Logical View | 8 Configuration View | P Physical View

lllustration 6.10 Standard Libraries
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NOTIC.

Do not remove these libraries otherwise the ISD libraries
will not work.

Inside the library, the following lists of constants are
defined:

. AxisErrorCodes
- Constants for error codes of the axis.

- Error codes can be read using the
function block MC_ReadAxisError_ISD51x
and/or DD_ReadAxisWarning_ISD51x.

AxisTraceSignals

- Constants for the trace signals of the
axis.

- Intended to be used with the function
block DD_Trace_ISD51x.

BasCam_51x

- Constants for the creation of basic
CAMs.

CamParsingErrors

- Constants for parsing problems of a
CAM.

- Error reason is returned by function
block MC_CamTableSelect_ISD51x.

Danfoss_VLT_ISD510

- Contains the version information of the
library.

FB_ErrorConstants
- Constants for errors inside POUs.

- The reason is given in an output
Errorinfo.ErrorID that is available in all
POUs.

Intern_ISD51x

- Constants which are needed internally
for the library.

- They are not intended to be used in an
application.

LabCam_51x

- Constants for the creation of labeling
CAMs.

SabErrorCodes
- Constants for error codes of the SAB.

- Error codes can be read using the
function block DD_ReadSabError_SAB
and/or DD_ReadSabWarning_SAB.

SabTraceSignals

- Constants for the trace signals of the
SAB.

- Intended to be used with the function
block DD_Trace_SAB.

SdoAbortCodes

- Constants for errors concerning reading
and writing of parameters.

- The reason is given in an output
AbortCode that is available in several
POUs.

Instantiating AXIS_REF_ISD51x

Inside the library ISD_51x, there is a function block called
AXIS_REF_ISD51x. Create 1 instance of this function block
for every servo drive that has to be controlled or
monitored. To create a link to the physical servo drive, link
each instance to 1 physical servo drive. To do this (in the
Logical View), initialize each instance with its node number
and the slot name (for example, IF3) it is connected to.
Each instance of AXIS_REF_ISD51x is the logical represen-
tation of 1 physical servo drive.

* Global vanables of project MyFirstlsd510Project

& myluis O  AXISREFIsDS5 O [:=2] Logical representation of the drive
@ mySecondfds O AXIS_REF_ISD51x O Logical representation of the second drive
& mySab O SAB_REF O Logical representation of the SAB
< Initialize myAsis Py
Mame Type Value
(2 @ Fyhds ] AXIS_REF_ISD51x
-~ " ModuleOk BOOL
~~ 4 NodeMumber  LUSINT 2
% SlotName STRING[S0] IF3
El- 4 TPDO UDINTIO..8]
# RPDO UDINT[O..8]
Bl intem _AXIS_REF_INTERN_ISD5Tx

[ ok | Camcel |[ Help |

Illustration 6.11 Instantiation of AXIS_REF and Setting of Initial
Values

Instantiating SAB_REF

Inside the library SAB_51x, there is a function block called
SAB_REF. Create 1 instance of this function block for every
SAB that has to be controlled or monitored. To create a
link to the physical SAB, link each instance to 1 physical
SAB. To do this (in the Logical View), initialize each instance
with its node number and the slot name (for example, IF3)
it is connected to.

Each instance of SAB_REF is the logical representation of 1
physical SAB.

Import fieldbus device and add to Physical View

The next step is to import the ISD 510 servo drive into
Automation Studio™:
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1. Select the menu entry [Tools - Import Fieldbus 3. The SAB can now be added to the Ethernet
Device...]. POWERLINK® interface of the controller in the

2. Select the XDD file 0x0300008D_ISD510.xdd from
its location on the hard drive.
This import only needs to be done once per
project. The device is then known to Automation
Studio™.

3. The ISD 510 servo drive can now be added to the
Ethernet POWERLINK® interface of the controller
in the Physical View:

3a Right-click on the controller in the
Physical View and select [Open —
POWERLINK].

3b  Right-click on the interface and select
Insert....

3c In the Select controller module window,
select the ISD 510 in the group
POWERLINK Devices.

3d Click on Next.

3e In the next window, enter the node
number of the servo drive.

2 PLCLCPU [POWERLINK] X

Slave Module | Save Backplane| Connectior| Desaription

EralE
L Cagl
Select controller module P
Model no. [ Descrption -
X67BC8321-1 X67 Bus Controler POWERLINK
XB7BC8321.L12 X67 Bus Controller POWERLINK
X67BC8331 X67 Bus Controler POWERLINK
XB7BCB513L12 XB7 Bus Controller POWERLINK
5 POWERLINK Devices POWERLINK Devices
ETHERNET S— oss VLT(R R) Integrated Servo Drive 1SD 510
POWERLINK Darfoss VLT(R) SAB Darfoss VLT(R) Servo Access Bax (SAB)
KEB Combivert F5 Seie KB Combivert FSAM/F58/F5C
Lenze EMF2191IB Lenze Frequency invarter 230V/400V/500V: 0.28cW
POWERLINK Generic POWERLINK Station
POWERLINK V2iCN POWERLINK V2 inteligent Controller
B Smuation Simulation

SimDevice Simulation Device
=l Modbus Devices
t Modbus Slave CPU
Modbus TCP Slave
E Windows Teminals

5PC310.L.800-00
5PC310.L.800-01

Modbus TCP/IF Devices
CPU from another corfiguration connected by Modbu
Gneric Modbus Station =
Windows Display Devices

PPC300 based Windows Teminal

PPC300 based Windows Terminal

APC620e System SDL EPL X2X CAN 512kB
5PCE00.SE00-01 APCE20e System CRT EPL X2X CAN 512«B

SPCE00 SED002 APC620e System SDL EPL X2X CAN 1MB =
- Show custamizsd P S I _
~ products

5PCE00.SE00-00

® Insert module Replace module

Illustration 6.12 Add an ISD 510 Servo Drive to the Project

For each physical servo drive, add 1 entry to the Physical
View of Automation Studio™.

The next step is to import the Servo Access Box into
Automation Studio™:
1. Select the menu entry [Tools - Import Fieldbus
Device...].

2. Select the XDD file 0x0300008D_SAB.xdd from its
location on the hard drive. This import only
needs to be done once per project. The device is
then known to Automation Studio™.

Physical View:

3a Right-click on the controller in the
Physical View and select [Open —
POWERLINK].

3b  Right-click on the interface and select
Insert....

3c In the Select controller module window,
select the SAB in the group POWERLINK
Devices.

3d Click on Next.

3e In the next window, enter the node
number of the SAB.

For each physical SAB, add 1 entry to the Physical View of
Automation Studio™.

2 PLCLCPU [POWERLINK] X

Slave Module Slave Backplane | Connection | Description
Ekn

_ﬂ Danfoss VLT(R) SAB 5T Danfoss VLT(R) Servo Access Box (SAB)
ﬂ Danfoss VLT(R) 15D 51( 512 Danfoss VLT(R) Integrated Serva Drive I1SD 510
m Danfoss VLT(R) 15D 51( 5T3 Danfoss VLT(R) Integrated Serva Drive I1SD 510

Illustration 6.13 1 SAB and 2 ISD 510 Servo Drives Added to
the Ethernet POWERLINK® Interface

1/0 configuration and I/0 mapping

The I/O Configuration of the servo drive has to be parame-
terized in a way that the library has access to all necessary
objects:
1. Right-click on the entry of the ISD 510 and select
Open I/0 Configuration.

2. In the Channels section, change the Cyclic
transmission of the following objects:

2a  All sub-indexes of object 0x5050 (Lib
pdo rx_I5050 ARRAYI]) to Write.

2b  All sub-indexes of object 0x5057 (Lib
pdo tx_15051 ARRAYT(]) to Read.

The I/O Configuration of the SAB has to be parameterized
in a way that the library has access to all necessary
objects:

1. Right-click on the entry of the SAB and select
Open I/0 Configuration.

2. In the Channels section, change the Cyclic
transmission of the following objects:

2a  All sub-indexes of object 0x5050 (Lib
pdo rx_I5050 ARRAYT]) to Write.

2b  All sub-indexes of object 0x5057 (Lib
pdo tx_I5051 ARRAY[]) to Read.

These settings configure the cyclic communication with
the device. These parameters are required for the library to
work.
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NOTIC.

It is possible to use copy & paste to apply the same I/0
Configuration to multiple devices of the same type.

NOTIC.

Set Module supervised to off for the servo drives and the
SAB. The parameter is found in the I/O Configuration of
the device.

0‘ Global.var [Variable Declaration]* 4 rLct.cru [POWERLINK] 2 PLCLCPUIF3.5T239 [YO Configuration]* X

Name Value Description

By # Lib pdo _I5050 ARRAY]]

By # LibPdoRx1_I5050_501

-y @ Cyclic transmission Wiite
5@ Datatype UDINT
@ Init value

2% LibPdoRx2_15050_502

-~y @ Cyclic transmission Wiite

g @ Datatype UDINT
@ Init value

2y LibPdoRec3_15050_503
+ @ Cyclic transmission Wiite
~g @ Datatype UDINT
-~ @ Init value

- LibPdoRx4_|5050_S04

" LibPdoRx5_I5050_505

@ LibPdoRx6_I5050_506

4 LibPdoRx7_I5050_507

o

UNSIGNED32
Set at bootup (clearto pre

UNSIGNED32
Set at bootup (clearto pre

UNSIGNED32
Set at bootup (clearto pre

+® LibPdoRxB_I5050_508
¥ LibPdoRx9_I5050_509
! Lib pdo be_I5051 ARRAY(]
S LibPdoTx1_I5051_S01
-y @ Cyclic transmission Read
~g @ Datatype UDINT
-~ @ Init value
-® LibPdoTx2_I5051_S02
1  Cyclic transmission Read
& @ Datatype UDINT
~ @ Init value
Sy ® LibPdoTx3_I5051_S03
-y @ Cyclic transmission Read
a9 Datatype UDINT
@ Init value
- LibPdoTx4_I5051_504
-® LibPdoTx5_I5051_505
¥ LibPdoTx6_I5051_S06

) e )

o}
-

UNSIGNED32
Set at bootup (clearto pre

UNSIGNED32
Set at bootup (clearto pre

UNSIGNED32
Set at bootup (clearto pre

# LibPdoTx7_I5051_S07
¥ LibPdoTxg I5051_502
¥ LibPdoTx3_I5051_509

3
£
#
H
]
£

lllustration 6.14 1/0 Configuration of an ISD 510 Device

[ Globalyar [Variable Declaration* |  Lc1.cPU (POWERLING | 8 PLCT.CPUIFS.5T239 VO Configuration] | ¥ PLCLCPUIF3.5T239 (V0 Mapping] X

¢

annel Name Data Type Task Class PV or Channel Name Inverse Smuizte
+Q ModukeOk BOOL 5] 5]
@ LibPdoRx1_I5050_501 UDINT

@ LibPdoR2_15050_502 UDINT o] =]
@ LibPdoRx3_I5050_503 UDINT o} =
@ LibPdoRcd_I5050_504 UDINT 5] o]
@ LibPdoRx5_I5050_505 UDINT o} =
@ LbPdoR6_I5050_S06 UDINT =] =]
@ LibPdoR7_15050_507 UDINT =] =]
@ LibPdoRx8_I5050_5028 UDINT o} =
@ LibPdoR3_15050_509 UDINT o] =]
+Q LbPdoTx1_I5051_501 UDINT o} =
+Q LibPdoT2_15051_502 UDINT 5] o]
+@ LbPdoTx3_I5051_503 UDINT o} =
+@ LibPdoTxd_I5051_S04 UDINT =] =
+Q LibPdoTx5_5051_505 UDINT =] =]
+Q LibPdoTx6_I5051_S06 UDINT =] =
+Q LibPdoTx7_I5051_507 UDINT o] =]
+Q LbPdoTx2_I5051_S08 UDINT o} =
+Q LibPdoTx9_I5051_509 UDINT =] =]

lllustration 6.15 1/0 Mapping after Successful Configuration

Map the inputs and outputs of the instance of the
AXIS_REF_ISD51x function block and the physical data
points of the servo drive according to lllustration 6.16 (here
myAxis is an instance of AXIS_REF_ISD51x):

[ Globalivar Variable Declaration]* | % PLC1.CPU POWERLINK | B PLCL.CPUIF3.5T238 [VO Configuration] | 2 PLCLCPUIF3.ST239 [0 Mapping]* X

annel Name: Data Type Task Oass PV or Channel Name Inverse Sit
40 [ModuieOk ]BooL Automatic myAs MoculeOk

@+ LibPdoRx1_I5050_S01 UDINT Automatic myAis. RPDOID] m
@ LibPdoR2_I5050_S02 UDINT Automatic myAds. RPDOI] m
@ LibPdoRx3_I5050_503 UDINT Automatic myAs RPDOIZ) m
@ LibPdoR4_I5050_S04 UDINT Automatic my#s RPDOJ3] =
@+ LibPdoRx5_I5050_S05 UDINT Automatic myAis. RPDOIA] m
@+ LibPdoRu6_I5050_S06 UDINT Automatic myAds. RPDOIS] m
@+ LibPdoR7_I5050_507 UDINT Automatic myAs RPDOIE] m
@ LibPdoRu8_I5050_S08 UDINT Automatic my#ds. RPDO[7] =
@ UbPdoR_IE050_S09 UDINT Atomatic myscs RPDOJg] =]
+@ LibPdoTc1_I5051_S01 UDINT Automatic myAds TPDO[O] m
+® LibPdoTs2_I5051_502 UDINT Automatic myAs TPDOIH] m
+@ LibPdoTx3_I5051_S03 UDINT Automatic my#s TPDO[Z] =
4@ LibPdoTd_I5051_S04 UDINT Atomatic myses TPDO[3) =]
4@ LibPdoTx5_I5051_S05 UDINT Automatic myAs. TPDOL4] m
+@ LibPdoTs6_I5051_S06 UDINT Automatic myAds TPDOES] m
+® LibPdoTs7_I5051_507 UDINT Automatic myts TPDOLE] m
4@ LibPdoTag_I5051_S08 UDINT Automatic myAs TPDO[7] =]
+Q LbPdoTx9_I5051_S09 UDINT Automatic myAis. TPDOLS] m

lllustration 6.16 1/0 Mapping of an ISD 510 Servo Drive

Map the inputs and outputs of the instance of the SAB_REF
function block and the physical data points of the SAB
accordingly.

Cycle time settings

The minimum cycle time is 400 ps. The ISD 510 devices
can run Ethernet POWERLINK® cycle times in multiples of
400 ps and multiples of 500 us. The devices are automat-
ically parameterized by the PLC on start-up, depending on
the Ethernet POWERLINK® configuration of the physical
interface. The Ethernet POWERLINK® configuration can be
accessed by right-clicking [CPU - Open IF3 POWERLINK
Configuration] in the Physical View.

NOTIC

Ensure that the task cycle times of the PLC program and
Ethernet POWERLINK® are the same. Otherwise, data
could be lost and performance reduced.

% PLCL.CPU [IF3 POWERLINK Configuration]* X

Name Value Description
8,8 I3 X20CP1526 (POWERLINK)
a ¥ Moddetype Type & Indicates module features
@ Opersting mode FOWERLINK V2
@ MTUsize 300
a ¥ Baudmte 100 MBit haf duplex
By POWERLINK paremeters
@ Activate POWERLINK communication on
§ @ Device name <InterfaceAddress>
F L
@ Muttiplexing prescale 8
% Mods managing node

lllustration 6.17 Ethernet POWERLINK® Configuration Window
to Parameterize Ethernet POWERLINK® Cycle Time

Set the PLC cycle time in Automation Studio™:
1. Right-click [CPU — Open Software Configuration]
in the Physical View.

2. Ensure that the PLC cycle time is the same as the
Ethernet POWERLINK® cycle time.
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6.4.1.3 Connecting to the PLC

Information on how to connect to the PLC can be found in
detail in the Automation Studio™ Help. Open the B&R Help
Explorer and go to [Automation Software — Getting Started
- Creating programs with Automation Studio — First
project with X20 CPU - Configure online connection].

6.5 Function Block Descriptions

6.5.1 Overview PLCopen®

PLCopen® is a vendor- and product-independent
worldwide association. Its mission is to be the leading
association resolving topics related to control
programming to support the use of international standards
in this field. Function blocks of the PLC library or package
are compliant with the following standard version:
Technical Specification Function blocks for motion control
(Formerly Part 1 and Part 2), Version 2.0, March 17, 2011.

6.5.1.1 Naming Conventions

Function blocks

The naming of the function blocks consist of a prefix, the
function-specific name, and a postfix, which is described in
PLCopen® as Supplier ID. For function blocks defined by
PLCopen®, the prefix MC_ is used. For ISD-specific function
blocks, the prefix DD_ is used. For function blocks for a
servo drive, _ISD51x is used as Supplier ID and for SAB,
_SAB is used.

Example:
° MC_Power_ISD51x = Function block defined by
PLCopen, targeting the servo drive.

. DD_ReadVersion_SAB = Function block defined
by Danfoss, targeting the SAB.

Enumerations

For enumerations defined by PLCopen®, the prefix MC_ is
used. For enumerations defined by Danfoss, the prefix DD_
is used.

_ISD51x is used as Supplier ID for enumerations.

Internal

The library needs some POUs that are used internally,
however they cannot be used in an application program.
All internal POUs, enumerations, and constants start with a
leading underscore _ and are sorted into the Intern_51x
folder, and/or into the Intern_51x library inside the
package.

6.5.1.2 Structure of Library/Package

All elements, such as function blocks, data types, and
enumerations, are sorted into folders in the library, and/or
into libraries inside the package, depending on the
capabilities of the development environment.

See chapter 6.3 TwinCAT® and chapter 6.4 Automation
Studio ™ for further information.

The constants are structured in lists of constants:

. AxisErrorCodes/SabErrorCodes: Constants for all
the alarms and warnings of the servo drive (see
chapter 9.2.2 Error Codes) and SAB (see
chapter 9.3.2 Warnings and Alarms).

. AxisTraceSignals/SabTraceSignals: Constants for
trace signals of the servo drive and SAB (see
chapter 2.7.2 Trace).

. FB_ErrorConstants: Constants for all the function
block errors. Value provided in the function block
output Errorinfo.ErrorID.

. CamParsingErrors: Constants for specifying an
error after the CAM parsing (see
chapter 2.4.5 CAM Mode).

6.5.1.3 PLCopen® State Machine

The state diagram in lllustration 6.18 defines the behavior
of the axis at a high level when multiple motion control
function blocks are activated simultaneously. This
combination of motion profiles is useful in building a more
complicated profile, or to handle exceptions within a
program.

The basic rule is that motion commands are always taken
sequentially, even if the PLC is capable of real parallel
processing. These commands act on the axis state diagram.

The axis is always in 1 of the defined states. Any motion
command that causes a transition changes the state of the
axis and, as a result of that, modifies the way the current
motion is computed.

The state diagram is an abstraction layer of what the real
state of the axis is, compared to the image of the I/O
points within a cyclic (PLC) program.

A change of state is reflected immediately when issuing
the corresponding motion command. The response time
depends on the specific functionality.

The diagram is focused on a single axis. The multiple axis
function blocks, for example MC_Camin_ISD51x or
MC_GearIn_ISD51x, can be looked at, from a state diagram
point of view, as multiple single-axes all in specific states.
For example, the CAM-master can be in the state Continu-
ousMotion. The corresponding slave is in the state
SynchronizedMotion. Connecting a slave axis to a master
axis has no influence on the master axis.

Arrows within the state diagram show the possible state
transitions between the states. State transitions due to an
issued command are shown as full arrows. Dashed arrows
show state transitions, which occur when a command of
an axis has terminated, and system-related transitions (for
example, error-related). The motion commands that transit
the axis to the corresponding motion state are listed above
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the states. These motion commands may also be issued
when the axis is already in the corresponding motion state.

PLCopen® function blocks that are not listed in the state
diagram do not affect or change the state of the axis. The
PLCopen® state information and the transition between the
states is handled and kept inside the PLC library. The servo
drive has no knowledge about the PLCopen® state
machine.

The PLCopen® state changes as soon as a function block is
activated and the preconditions are checked. That does not
necessarily mean that the axis already changed the mode
of operation. The new PLCopen® state is already active
during the sending of parameters before the actual
activation of the functionality (for example, in the case of
Homing).

MC_GearlIn_ISD51x (Slave)
MC_GearInPos_ISD51x (Slave)
MC_CamIn_ISD51x (Slave)

MC_MoveAbsolute_ISD51x
MC_MoveRelative_ISD51x
MC_MoveAdditive_ISD51x
MC_Halt_ISD51x
MC_MoveSuperimposed’|

Discrete
Motion

130BE839.10

Synchronized

Motion
MC_MoveVelocity_ISD51x

MC_TorqueControl_ISD51x
MC_Getlnertia_ISD51x

Continuous
v Motion

MC_Stgp_ISD51x
) J

Stopping
A {

MC_Home_ISD51 p y y‘

Note [ Description

1 From any state. An error in the axis occurred.

2 From any state. MC_Power.Enable = FALSE and there is no
error in the axis.

3 MC_Reset AND MC_Power.Status = FALSE

4 MC_Reset AND MC_Power.Status = TRUE AND
MC_Power.Enable = TRUE (not valid for ISD 510)

5 MC_Power.Enable = TRUE AND MC_Power.Status = TRUE

MC_Stop.Done = TRUE AND MC_Stop.Execute = FALSE

Possible for Homing modes that require no motion. After
Homing is done, the state changes back to the original
state (for example, Disabled -~ Homing — Disabled or
Standstill > Homing — Standstill).

lllustration 6.18 PLCopen State Machine

Disabled

The state Disabled describes the initial state of the axis. In
this state, the movement of the axis is not influenced by
the function blocks. Power is off and there is no error in
the axis.

If the MC_Power_ISD51x function block is called with
Enable := TRUE while in state Disabled, the state changes to
Standstill.

Calling up MC_Power_ISD51x when Enable is FALSE in any
state except ErrorStop transfers the axis to the state
Disabled, either directly or via any other state. Any ongoing
motion commands on the axis are aborted (CommandA-
borted).

ErrorStop

ErrorStop is valid as highest priority and applicable if there
is an error. The power of the axis is always disabled and
cannot be changed via MC_Power_ISD51x. While the error
is pending, the state remains ErrorStop and, if possible, the
axis stops. No further motion command can be accepted
until a reset is carried out from the ErrorStop state.

The transition to ErrorStop refers to errors from the axis
and axis control, and not from the function block
instances. These axis errors may also be reflected in the
output of the function blocks function block instances
errors.

Standistill
Power is on, there is no error in the axis, and there are no
motion commands active on the axis.

Homing

The axis is currently executing a homing procedure. The
state Homing is left automatically as soon as the procedure
is completed (with an error or successfully). No other
motion commands except MC_Stop_ISD51x can be issued
when the axis is in state Homing. This state can only be
entered out of states Disabled (depending on the homing
method) or Standstill.

Stopping

The axis changes to state Stopping when function block
MC_Stop_ISD51x is called when Execute is TRUE. It can be
used as a kind of emergency stop functionality, or in
exception situations. No other motion function block can
take over control of the axis if the input Execute is still
TRUE and the servo drive has not reached velocity 0. If
both conditions are met, the axis changes to state
Standstill.

For more information on this state, see

chapter 6.5.5.2 MC_Stop_ISD51x.

Discrete motion

The axis processes a motion command that leads to a
specific position, that is, it is running position controlled.
The axis leaves the state Discrete Motion and automatically
changes to state Standstill as soon as the specific target is
reached.

Synchronized motion

The axis is processing a motion related to a master axis
(guide value). The axis only leaves this state when the
currently ongoing (synchronized) motion is aborted by
another (non-synchronized) motion command.
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Continuous motion

The axis is processing an endlessly ongoing motion
command. The axis only leaves this state, when the
currently ongoing (continuous) motion is aborted by
another (non-continuous) motion command.

6.5.2 General Input/Output Behavior
6.5.2.1 Function Blocks with Execute Input

The parameters are used with the rising edge of the
Execute input. To modify any parameter, change the input
parameter(s) and trigger the Execute input again. Do not
change references or in/out variables while Busy is TRUE. If
the functionality needs an abort first (for example, internal
closing of a file or abort of an SDO transfer), the abort is
processed first and the functionality with the new
parameters is started afterwards. This also includes checks
for validity of the inputs (for example, when retriggering
with invalid inputs, the abort is done first and afterwards
an error is signaled at the function block).

Retrigger the Execute input to use the explicit Abort input
(see chapter 6.5.4.24 DD_Trace_ISD51x).

Output exclusivity

The outputs Busy, Done, Error, and CommandAborted are
mutually exclusive: only 1 of them can be TRUE on 1
instance of a function block at the same time. If Execute is
TRUE, 1 of these outputs must be TRUE. Only 1 of the
outputs Active, Error, Done, and CommandAborted is set at
the same time.

The outputs Done, Error, Errorinfo, and CommandAborted
are reset with the falling edge of Execute. However, the
falling edge of Execute does not stop or even influence the
execution of the actual function block. Even if Execute was
reset before the function block completed, 1 of the
outputs Done, Error, or CommandAborted is set for exactly
1 cycle. If an instance of a function block receives a new
rising edge at the Execute input before it finished (as a
series of commands on the same instance), the function
block will not return any feedback, such as Done or
CommandAborted for the previous action.

Done

The Done output is set when the commanded action has
been completed successfully (see case 3 in lllustration 6.19.
If an error occurs during the execution of the functionality,
the Error output is set, while the other outputs are FALSE
(see case 2 in lllustration 6.19).

With multiple function blocks working at the same axis in
a sequence, the following applies: When 1 movement of an
axis is interrupted with another movement on the same
axis without having reached the final goal, Inxxx of the 15
function block is not set, but CommandAborted is set (see
case 1 in lllustration 6.19).

A

130BE943.10

Execute

Busy

-

Done

|
|
|
Error |
I
|

CommandAborted

Casel Case2 Case3

lllustration 6.19 Behavior of the Execute/Done Style Function
Blocks

Busy

The output Busy reflects that the function block is not
finished and new output values can be expected. Busy is
set at the rising edge of Execute and reset when 1 of the
outputs Done, CommandAborted, or Error is set. The
function block must be kept in the active loop of the
application program for at least as long as Busy is TRUE,
because the outputs may still change.

Inxxx

The outputs InVelocity, InGear, InTorque, and InSync (from
now on referred to as Inxxx) behave differently to the
Done output.

If the function block is active, Inxxx is TRUE when the set
or actual value (refer to DD_ValueSourceSettings_ISD51x for
this selection) equals the commanded value. It is FALSE
when, later, they are unequal. For example, the InVelocity
output is TRUE when the set or actual velocity (see
DD_ValueSourceSettings_ISD51x) is equal to the
commanded velocity. This is similar for InGear, InTorque,
and InSync outputs in the applicable function blocks.

With multiple function blocks working on the same axis in
a sequence, the following applies: When 1 movement of an
axis is interrupted with another movement on the same
axis without having reached the final goal, Done of the 15
function block is not set, but CommandAborted is set (see
case 1 in lllustration 6.20).

If an error occurs during the execution of the functionality,
the Error output is set, while the other outputs are FALSE
(see case 2 in lllustration 6.20).

Inxxx is updated even if Execute is FALSE if the function
block has control of the axis (Active and Busy are TRUE (see
case 3 in lllustration 6.20).
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=4
I 3
ExecuteJ ; l_' ; g
| | —
| | [ [ |
Busy_‘ : :
| | [ [ |
; | | | |
Active | | | |
T I | (N T
| [ | |
InXxx | | | | |
I I_' L1 I_' I I
| | [ [ |
| | [ |
Error | | | | |_| |
| | [ [ |
CommandAborted
M \\’\ﬁJ LY,J
Casel Case2 Case3

>
!

lllustration 6.20 Behavior of the Execute/Inxxx Style Function
Blocks

CommandAborted

CommandAborted is TRUE when a commanded motion is
interrupted by another motion command. The reset-
behavior of CommandAborted is like that of the output
Done. When CommandAborted becomes TRUE, the other
output signals are reset (see case 1 in lllustration 6.19 and
Illustration 6.20).

6.5.2.2 Function Blocks with Enable Input

The parameters are used with the rising edge of the Enable
input and can be modified continuously.

Output exclusivity

The outputs Valid and Error are mutually exclusive,
meaning that only 1 of them can be TRUE on 1 instance of
a function block at the same time. The outputs Valid, Busy,
Error, and Errorinfo are reset with the falling edge of Enable
as soon as possible, depending on the cycle times of the
PLC program and the point where Enable is reset.

Busy

The output Busy reflects that the function block is working
and new output values can be expected. Busy is set at the
rising edge of Enable and stays set while the function
block is performing an action. Keep the function block in
the active loop of the application program for at least as
long as Busy is TRUE, because the outputs may still change.

I I I =4
A I I I I}
v
f f 8
Enable | | | @
o
I 1 I I o
I I I I -
T H T T
Busy Poed | | |
i \ \ \
[ ! [ ! [—
Valid P P T

|
Error |
- _ — 7;
N N
Casel Case2

lllustration 6.21 Behavior of the Enable Style Function Blocks
* Can take some time, depending on the functionality and the
internal state

Valid

The Valid output is TRUE if a valid output value is available,
and the Enable input is TRUE (see case 1 in lllustration 6.21).
The relevant output value can be refreshed if the input
Enable is TRUE. If there is a function block error, the output
is not valid (Valid is set to FALSE). When the error condition
disappears, the values reappear and the output Valid is set
again (see case 2 in lllustration 6.21).

6.5.2.3 Error Indication

All function blocks have 2 outputs that deal with errors
that can occur while executing functionality. These outputs
are defined as:
° Error: Rising edge of Error informs that an error
occurred during the execution of the function
block.

. Errorinfo: Structure of DD_ERROR_ISD51x, which
consists of the elements detailed in Table 6.1.

Variable |[Data |Default value
name type
ErrorlD WORD | ISD51x_ERR_NO_ERROR [ Contains unique

error identification.

Description

The error constant
definitions are listed
in the constants list
FB_ErrorConstants.

InstancelD [UDINT |0 Contains unique
identifier of the
function block
instance that caused
the error. Can be
used for central

error handling

within a PLC project.
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Variable [Data |Default value

name type

Description

NodelD UINT (O Contains the node
number of the
device targeted by

that function block.

Table 6.1 DD_ERROR_ISD51x

Instance errors do not always result in an axis error
(bringing the axis to state ErrorStop).

6.5.2.4 Technical Units in the PLC library

The ISD 510 servo drives provide parameters (the factor
group) to set the length, velocity, and acceleration units for
application relevant units (see chapter 7.4 Factor Group
Objects). There are 2 methods to write these parameters:
. Program them using a WriteParameter function
block.

. Use the built-in functionality of the PLC
development environment that writes parameters
when the device starts up (recommended).

There is no scaling within the function blocks, so all
parameters that are handed over to the inputs of the
function blocks are directly sent to the servo drive to
prevent rounding errors inside the servo drive. Therefore,
consider the settings of the servo drive factor group
parameters.

By using the servo drive Velocity or Acceleration factor
parameters, the velocity and acceleration units are no
longer derivatives of the length unit.

Unit Data size Data type
Position INTEGER32 DINT
Distance INTEGER32 DINT
Velocity INTEGER32 DINT

Acceleration Unsigned INTEGER32 UDINT

Deceleration Unsigned INTEGER32 UDINT

Torque (for limiting issues) Unsigned INTEGER16 UINT

Torque (for target torque) INTEGER16 INT

Table 6.2 Data Types used for Physical Inputs and Outputs

Position versus distance

Position is a value defined within a coordinate system.
Distance is a relative measure related to technical units and
is the difference between 2 positions.

Sign rules

Acceleration and Deceleration are always positive values.

Position and Distance can be both positive and negative.
Velocity can be positive and negative, or can be positive
value only, for example, if the direction is determined by
other means.

Positive or negative direction is always related to the
positive or negative direction parameterized in the servo
drive (see chapter 7.7.8 Parameters 51-02, 52-04, and 52-49:
Application Settings (0x2016)).

6.5.3 Programming Guidelines

Recommendations for implementation:
. Initialize parameters that usually do not change
only once at the beginning of the program. In
Automation Studio™, use the _INIT section.

. Call up function blocks that provide status or
error information with Enable input at the
beginning of the program.

. Use 1 instance of the function block
MC_Power_ISD51x for every axis to control its
power stage. Call up this function block in every
PLC cycle.

. Use 1 instance of the function block
DD_Power_SAB for every SAB to control the DC-
link voltage on the output lines. Call up this
function block in every PLC cycle.

. Call up function blocks that execute (motion)
commands at the end of the program.

. Do not use any POUs from the library (folder)
Intern_51x.

. Do not change the reference to the axis on a
function block when it is busy.

lllustration 6.22 shows sample code for TwinCAT®.
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! o
MAIN (PRG-5T) : -@ : NS
DOD1[PROGRAM MAIN AXIS_REF_ISDS1x 3
O00E AR 5
00a3 InitDone:; BOOL; )
0004 MC_ReadAxisinfo_I5D51x_0: MC_Readixisinfo_|SD6Tx; L RPDO —— UDINT[0..8
005  MC_ReadStatus_ISD51x_0: MC_ReadStatus_ISD51x BOOL ——ModuleOk (0-8
006  MC_Movevelocity_ISD5Tx_0: MC_Movevelocity_ISDETx USINT ——NodeNumber
0o WMC_Stop_|SDE1x_0: MC_Stop_ISDATx; STRING[80] —— SlotName
008 WC_Power_I1SD5Tx_0: MC_Power_ISD5Tx o
[E] MC_ReadixisError_ISD51x_0: MC_ReadAxisEror_ISD51x UDINTLO.8] TPDO
001 OEMD_WaR
| 4 13
O0TjIF MOT(InitDone) THEM lllustration 6.23 AXIS_REF_ISD51x in Automation Studio™
002, Mnitialize inputs that usually do not change®)
003 MC_Readéxisinfo_ISD51x_0.Enahle = TRUE;
004 MC_ReadStatus_ISD51x_0Enable = TRLUE:
0005
Q00E| MC_Movevelocity_|5051x_0.Acceleration ;= 720000; o
0007 MC_Mowvevelocity_|ED51x_0.Deceleration ;= 360000; N
000g, MC_Mowevelocity_|SD51x_0.TorgqueLimit= 800; AXIS_REF_ISD51x §
0009, MC_Stop_|SD51x_0.Deceleration := 360000; )
—— o
D010 @
0ot InitDane = TRLE: L L
DOIZEND_IF BOOL WcState RPDO ARRAYI[0..8] OF UDINT
013 UINT —— State
D014 _ ; ] T_AmsPort —— NodeNumber
Dg]g{*Read out status information ")J T_AmsNetldArr —— AmsNetld
D17MC_Readaxisinfo_ISD51x_N{Axis = myxis): ARRAY[0..8] OF- ——TPDO
001 8MC_ReadStatus_ISD51x_0{4xis = ryduis): UDINT
001 YMC_ReadixisErrar_ISDETx_0{Axis = mydxis);
o020y
0021 lllustration 6.24 AXIS_REF_ISD51x in TwinCAT®
ooz2|: il
0023 Application logic *
ooz4 i
0025((*f the drive is ready to be powered on, then enable FE MC_Fower®)
26]|F MC_ReadAxisinfo_ISD51x_0 ReadyForPowerOn THEM 6.5.4.2 MC Power ISD51x
027] WMC_Power_ISD51x_0.Enakle = TRLE; - -
D28 END_IF
029 . .
T030|IF MC_ReadStatus_ISD51x_0 ErrorStop THEN This function block controls the power stage (On or Off).
%ENDN‘:E_ReadAmsErmr_ISDE‘Ix_D Enable = TRUE: The Enable input enables the power stage in the servo
ona3 drive and not the function block itself.
0034
0035 il S
DO3E| Execute motion commands ) MC_Power_ISD51x o6
0037 i ﬁ
0038|MC_Faower_|SD81x_0{Axis = myhxis): _ . )
DO3EMC_Movevelocity_ISO5Tx_Difis = mydxis): AX'S@FBESF; Axis @
0040MC_Stop_1SDATx_0(Axis = myduxis); x
nn41
Ll * BOOL ——Enable Status ——BOOL
. R TIME —— TimeLimit Valid ——BOOL
lllustration 6.22 Sample Code for TwinCAT® Error —— BOOL
Errorinfo —— DD_ERROR_-
ISD51x
6.5.4 Drive — Administrative

lllustration 6.25 MC_Power_ISD51x

6.5.4.1 AXIS_REF_ISD51x

This function block shows the state of an ISD 510 servo
drive. It handles the PDO communication and the internal
state. To use the servo drive-related function blocks,
instantiate 1 function block for each servo drive used. Also,
connect the inputs and outputs to the objects that are
mapped in the development environment for synchronous
communication. See chapter 6.3.1.2 Creating a TwinCAT®
Project and chapter 6.4.1.2 Creating an Automation Studio ™
Project.
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Variable Data |Defau |Description
name type |It
value

VAR_IN_OUT

Axis Chapter 6.5.4.1 [ Reference to the axis.
AXIS_REF_ISD |See chapter 6.5.4.1 AXIS_REF_ISD51x.
51x

VAR_INPUT

Enable BOOL |FALSE |If this input is TRUE, power is being
enabled.

TimeLimit [TIME |t#O0ms | Time after which an error is
signaled, if Status has not changed
to TRUE while Enable is TRUE. Set
the value to 0 to disable the time

limit.

VAR_OUTPUT

Status BOOL Effective state of the power stage.

Valid BOOL If TRUE, the function block has a
valid set of outputs.

Error BOOL An error has occurred within the
function block.

Errorinfo DD_ERROR_IS [Error identification and instance

D51x identifier.
See chapter 6.5.2.3 Error Indication.

Table 6.3 MC_Power_ISD51x

If the MC_Power_ISD51x function block is called up and the
variable Enable is TRUE while in PLCopen state Disabled,
the axis state changes to Standstill.

Error is set to TRUE if the Enable input is TRUE for the time
specified in the input TimeLimit, while the Status remains
FALSE. It indicates a hardware problem with the power
stage. If power fails (also during operation), it generates a
transition to the ErrorStop state.

Only 1 MC_Power_ISD51x function block can be issued per
axis.

The Enable input in this function block is not an Enable
input as described in chapter 6.5.2.2 Function Blocks with
Enable Input. Therefore, the general rules for the Enable
input do not apply here. This function block is implicitly
enabled. The Enable input of this function block controls
the power stage of the servo drive. All outputs are always
updated (so Valid can be TRUE, even if Enable is FALSE).

The input TimeLimit represents the maximal duration of
functionality. If the TimeLimit is exceeded during switching
on the servo drive, an Error is signaled on the outputs.
However, the functionality according to the Enable input is
continued. This means that the function block still tries to
enable the servo drive, if Enable is set to TRUE, and/or to
disable the servo drive if Enable is set to FALSE. If the servo
drive starts reacting again, the Error output can change to
FALSE again without a new rising edge of Enable. Set the
value to 0 to disable the limiting functionality.

The command is transferred immediately, but it can take
some time until the axis is powered up and the output
Status becomes TRUE.

6.5.4.3 MC_Reset_ISD51x

This function block commands the transition from the state
ErrorStop to Disabled by resetting all internal axis-related
errors. It does not affect the output of the function block
instances.

The command is transferred and executed immediately.

=
MC_Reset_ISD51x s
]
o
AXIS_REF_- Axis R
ISD51x -
BOOL ——Execute Done ——BOOL
Busy ——BOOL
Error ——BOOL
Errorlnfo ——DD_ERROR_-
ISD51x
lllustration 6.26 MC_Reset_ISD51x
Variable Data |Defau |Description
name type (It
value
VAR_IN_OUT
Axis AXIS_REF_ISD |Reference to the axis.
51x See chapter 6.5.4.1 AXIS_REF_ISD51x.

VAR_INPUT

Execute |BOOL |FALSE |Resets all internal axis-related errors.

VAR_OUTPUT

Done BOOL Error was reset and state Disabled
reached.

Busy BOOL The function block is not finished
and new output values are to be
expected.

Error BOOL An error has occurred within the
function block.

Errorinfo DD_ERRORL_IS |Error identification and instance

D51x identifier.
See chapter 6.5.2.3 Error Indication.

Table 6.4 MC_Reset_ISD51x
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6.5.4.4 MC_ReadStatus_ISD51x

This function block returns the detailed status of the state
diagram (see lllustration 6.18) of the selected axis.
The output data is available immediately.

MC_ReadStatus_ISD51x

Axis

AXIS_REF_-
ISD51x

BOOL ——Enable

Valid——BOOL
Busy——BOOL
Error——BOOL

Errorinfo——DD_ERROR_ISD51x
ErrorStop——BOOL
Disabled——BOOL
Stopping——BOOL
Homing——BOOL
Standstill——BOOL

DiscreteMotion——BOOL
ContinuousMotion——BOOL
SynchronizedMotion——BOOL

lllustration 6.27 MC_ReadStatus_ISD51x

130BE299.10

Variable Data Default Description

name type value

Standstill BOOL TRUE if the axis is in state
Standstill.

Discrete- BOOL TRUE if the axis is in state

Motion DiscreteMotion.

Continuous- |BOOL TRUE if the axis is in state

Motion ContinuousMotion.

Synchronized- | BOOL TRUE if the axis is in state

Motion SynchronizedMotion.

Table 6.5 MC_ReadStatus_ISD51x

6.5.4.5 MC_ReadAxisError_ISD51x

This function block presents general axis errors that are
unrelated to the function blocks (for example, overtem-
perature on the axis). The output AxisErrorID gives the last
error that occurred in the axis (see chapter 9.2.2 Error
Codes).

The output data must be read from the device and is
therefore not immediately available.

o
MC_ReadAxisError_ISD51x é
Variable Data Default Description AXIS_REF_- - %
name type value ISD51x
VAR_IN_OUT BOOL —|—Enable Valid —— BOOL
Axis AXIS_REF_ISD51x Reference to the axis. Busy ——BOOL
See Error ——BOOL
chapter 6.5.4.1 AXIS_REF_IS Errorinfo DD ERROR.-
D51x. AxisErrorlD ——WORD
VAR_INPUT
Enable BOOL FALSE Get the value of the
. Illustration 6.28 MC_ReadAxisError_ISD51x
parameters continuously
while enabled.
VAR_OUTPUT
Valid BOOL The function block has a
valid set of outputs.
Busy BOOL The function block is not
finished and new output
values are to be expected.
Error BOOL An error has occurred
within the function block.
Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.
See chapter 6.5.2.3 Error
Indication.
ErrorStop BOOL TRUE if the axis is in state
ErrorStop.
Disabled BOOL TRUE if the axis is in state
Disabled.
Stopping BOOL TRUE if the axis is in state
Stopping.
Homing BOOL TRUE if the axis is in state
Homing.
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Variable Data Default Description

name type value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.
See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Enable BOOL FALSE Get the value of the
parameters continuously
while enabled.

VAR_OUTPUT

Valid BOOL A valid output is available
at the function block.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.
See chapter 6.5.2.3 Error
Indication.

AxisErrorlD WORD The value of the axis error.
Available in the list of
constants AxisErrorCodes.

Table 6.6 MC_ReadAxisError_ISD51x

6.5.4.6 DD_ReadAxisWarning_ISD51x

This function block presents general axis warnings that are
unrelated to the function blocks (for example, warning of
high temperature on the axis). The output AxisWarninglD
gives the last warning that occurred in the axis (see

chapter 9.2.2 Error Codes).

The output data needs to be read from the device and is
therefore not immediately available.

Variable Data Default Description

name type value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Enable BOOL FALSE Get the axis information
continuously while
enabled.

VAR_OUTPUT

Valid BOOL The function block has a
valid output.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

AxisWar- WORD The value of the axis

ninglD warning. Available in the

list of constants: AxisEr-
rorCodes.

Table 6.7 DD_ReadAxisWarning_ISD51x

6.5.4.7 DD_ReadVersion_ISD51x

This function block reads the firmware version and the
serial number of the servo drive. Done is TRUE when the
data-outputs are valid. The version number consists of a
major, a minor, and beta version number (see

chapter 7.22.4 Parameters 15-40, 15-41, and 15-43: Version

log (0x4000)).

The output data needs to be read from the device and is
therefore not immediately available.

o
DD_ReadAxisWarning_ISD51x = e
& DD_ReadVersion_ISD51x =
& N
AXIS_REF_- Axis 2 o0
1SD51x - AXIS_REF_- Axis 2
ISD51x -
BOOL ——Enable \éa"d B :ggt BOOL —— Execute Done —{—BOOL
usy Busy —|— BOOL
Error ——BOOL Erfor —— BOOL
Axiswi::?:nlfg 1 \l/)v%_REg ROR_ISD51x Errorinfo —— DD_ERROR_ISD51x
9 SerialNumber —|— STRING(18)
MajorVersionNo —+— UINT
MinorVersionNo —+—UINT
lllustration 6.29 DD_ReadAxisWarning_ISD51x BetaVersionNo ——UINT
SoftwareType —+— UINT
Illustration 6.30 DD_ReadVersion_ISD51x
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Variable Data Default Description Variable name | Data type | Default Description
name type value value
VAR_IN_OUT VAR_IN_OUT
Axis AXIS_REF_ISD51x Reference to the axis. Axis AXIS_REF_ISD51x Reference to the axis.
See See
chapter 6.5.4.1 AXIS_REF_IS chapter 6.5.4.1 AXIS_REF_IS
D51x. D51x.
VAR_INPUT VAR_INPUT
Execute BOOL FALSE Read the information at Execute BOOL FALSE Starts the firmware update
rising edge. at a rising edge.
VAR_OUTPUT FileName STRING v Filename of the firmware
Done BOOL The values have [80] file on the PLC.
successfully been read pDevice UDINT 0 Automation Studio™ only:
from the device. Pointer to the device
Busy BOOL The function block is not name on which the
finished and new output firmware file is located.
values are to be expected. Path E_Open |PATH_GEN | TwinCAT® only: The
Error BOOL An error has occurred Path ERIC variable of this type
within the function block. selects generic or 1 of the
Errorinfo DD_ERROR_ISD51x Error identification and TwinCAT® system paths on
instance identifier. the target device.
See chapter 6.5.2.3 Error VAR_OUTPUT
Indication. Done BOOL The firmware file has
SerialNumber [STRING[18] Serial number of the axis. successfully been
MajorVer- UINT Major firmware version transferred. Power cycle
sionNo number. the axis to enable the new
MinorVer- UINT Minor firmware version firmware.
sionNo number. Busy BOOL The function block is not
BetaVer- UINT Beta firmware version finished and new output
sionNo number. values are to be expected.
SoftwareType [UINT Loaded software type. Error BOOL An error has occurred
within the function block.
Table 6.8 DD_ReadVersion_ISD51x Errorinfo DD_ERROR_ISD51x Error identification and

6.5.4.8 DD_UpdateFirmware_ISD51x

This function block updates the firmware of the axis. Only
update the firmware when the servo drive is in an
unpowered state. Carry out a power cycle to use the
updated firmware. For more details on the firmware
update, see chapter 2.2.1 Firmware Update.

After the update process, check the firmware version (see
chapter 6.5.4.7 DD_ReadVersion_ISD51x).

AXIS_REF_-

DD_UpdateFirmware_ISD51x

Axis

ISD51x

BOOL —
STRING(80) —
E_OpenPath —

— Execute
— FileName
— Path

130BE274.10

Done ——BOOL
Busy ——BOOL
Error ——BOOL
Errorinfo —— DD_ERROR_-
ISD51x

lllustration 6.31 DD_UpdateFirmware_ISD51x for TwinCAT®
(See Table 6.9 for other available development environments.

instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.9 DD_UpdateFirmware_ISD51x

MG36D102
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6.5.4.9 MC_ReadAxisInfo_ISD51x

This function block returns detailed information related to
an axis, such as modes and certain status information. The
output data is available immediately.

MC_ReadAxisInfo_ISD51x

AXIS_REF_-
ISD51x

BOOL ——Enable

Axis

Valid——BOOL
Busy——BOOL
Error——BOOL

130BE293.10

Errorinfo——DD_ERROR_ISD51x

HomeAbsSwitch——BOOL
LimitSwitchPos——BOOL
LimitSwitchNeg——BOOL
SWLimitPos——BOOL
SWLimitNeg——BOOL
CommunicationReady ——BOOL
ReadyForPowerOn——BOOL
PowerOn——BOOL
SafeTorqueOff——BOOL
IsHomed ——BOOL
AxisWarning——BOOL
AxisError——BOOL

lllustration 6.32 MC_ReadAxisInfo_ISD51x

Variable Data Default Description

name type value

LimitSwitch- |BOOL Positive hardware end

Pos switch is active.

LimitSwitch- |BOOL Negative hardware end

Neg switch is active.

SWLimitPos BOOL Positive software limit is
active.

SWLimitNeg |BOOL Negative software limit is
active.

Communica- [BOOL Network is initialized and

tionReady ready for communication.

ReadyFor- BOOL Drive is ready to be

PowerOn enabled (power on).

PowerOn BOOL TRUE shows that the
power stage is switched
on.

SafeTorqueOff | BOOL TRUE: STO is activated =
Safety voltage is missing.

IsHomed BOOL The absolute reference
position is known for the
axis. Axis is homed.

AxisWarning |BOOL Warning(s) on the axis
is/are present.

AxisError BOOL Error(s) on the axis is/are
present.

Table 6.10 MC_ReadAxisInfo_ISD51x

Variable Data Default Description
name type value 6.5.4.10 MC_ReadMotionState_ISD51x
VAR_IN_OUT
Axis AXIS_REF_ISD51x Reference to the axis. This function block returns the detailed status of the axis
See related to the motion currently in progress. See
chapter 6.5.4.1 AXIS_REF_IS chapter 7.22.3.1 Parameter 51-70: Constant Velocity Window
D51x. (0x2030) and chapter 7.22.3.2 Parameter 51-71: Constant
VAR_INPUT Velocity Window Time (0x2031) for settings of the detailed
Enable BOOL FALSE Get the axis information evaluation of the information.
continuously while The output data is available immediately.
enabled. .
VAR_OUTPUT MC_ReadMotionState_ISD51x >
&
(=3
- - AXIS_REF_- Axis a
Valid BOOL The function block has a 1SD51x
valid set of outputs.
Busy BOOL The function block is not BOOL ——Enable Valid =~BOOL
Busy——BOOL
finished and new output Error——BOOL
values are to be expected. Errorinfo——DD_ERROR_ISD51x
Error BOOL An error has occurred CO”Sta“tve'°CifY**BOOL
within the function block. standstill=~BOOL
Accelerating——BOOL
Errorinfo DD_ERROR_ISD51x Error identification and Decelerating——BOOL
instance identifier. DirectionPositive——BOOL
See chapter 6.5.2.3 Error DirectionNegative——BOOL
L LimitActive——BOOL
Indication.
HomeAbsSwit | BOOL Digital home switch input
ch is active.
Illustration 6.33 MC_ReadMotionState_ISD51x
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Variable Data Default Description =
name type value MC_ReadActualPosition_ISD51x %
w
[aa)
VAR IN_OUT AXIS_REF Axis @
Axis AXIS_REF_ISD51x Reference to the axis. ISD51x
See BOOL —— Enable Valid —— BOOL
chapter 6.5.4.1 AXIS_REF_IS Busy —— BOOL
D51x. Error ——BOOL
Errorinfo —— DD_ERROR_ISD51x
VAR_INPUT Position ——— DINT
Enable BOOL FALSE Get the value of the
parameters continuously
while enabled. lllustration 6.34 MC_ReadActualPosition_ISD51x
VAR_OUTPUT
Valid BOOL The function block has a
lid set of outputs.
vald set of outputs Variable Data Default Description
Busy BOOL The function block is not
finished and new output nome type value
s P VAR_IN_OUT
values are to be expected. - -
Axis AXIS_REF_ISD51x Reference to the axis.
Error BOOL An error has occurred See
ithin the fi i lock.
within the function bloc chapter 6.5.4.1 AXIS_REF_IS
Errorinfo DD_ERROR_ISD51x Error identification and D51x
instance identifier. VAR_INPUT
h .5.2.3 E
ISe; . .apter 6.5.2.3 Error Enable BOOL FALSE Get the value of the
ndication.
parameter continuously
ConstantVe- [BOOL Velocity is constant. while enabled
locity Veloc:ty rlnay be 9:0r t.he VAR_OUTPUT
actual value, a window is -
licabl Valid BOOL The function block has a
applicable, see .
valid output.
chapter 7.22.3.1 Parameter p -
51-70: Constant Velocity Busy BOOL The function block is not
Windc;w (0x2030) and finished and new output
chapter 7.22.3.2 Parameter values are to be expected.
51-71: Constant Velocity Error BOOL An error has occurred
Window Time (0x2031) within the function block.
Standstill BOOL Velocity is constant and Errorinfo DD_ERROR_ISD51x Error identification and
value 0 instance identifier.
Accelerating |BOOL Increasing the absolute See. chfzpter 6.5.2.3 Error
value of the velocity. Indication.
Decelerating |BOOL Decreasing the absolute Position DINT New absolute pOS.”.ZIOI’\
value of the velocity. [user-defined position
Direction- BOOL The position is increasing. unitl
Positive Table 6.12 MC_ReadActualPosition_ISD51x
Direction- BOOL The position is decreasing.
Negative .
cgave : _ 6.5.4.12 MC_ReadActualVelocity_ISD51x
LimitActive BOOL An internal limit is active.
Table 6.11 MC_ReadMotionState_ISD51x This function block provides the value of the actual
velocity if Enable is set (see chapter 7.11.3 Parameter 50-04:
- Velocity Actual Value (0x606C)). Valid is TRUE when the data-
6.5.4.11 MC_ReadActualPosition_ISD51x y ( )

output Velocity is valid. If Enable is reset, the data loses its
validity and all outputs are reset, regardless of whether
new data is available.

The output Velocity is a signed value.

The output data is available immediately.

This function block provides the value of the actual
position if Enable is set (see chapter 7.7.5 Parameter 50-03:
Position Actual Value (0x6064)). Valid is TRUE when the data-
output Position is valid. If Enable is reset, the data loses its
validity and all outputs are reset, regardless of whether
new data is available.

The output Position is a signed value.

The output data is available immediately.
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o

MC_ReadActualVelocity_ISD51x g

&

AXIS_REF_ Axis @

ISD51x
BOOL ——Enable Valid ——BOOL
Busy ——BOOL
Error ——BOOL
Errorinfo —— DD_ERROR_ISD51x

Velocity ——DINT

Illustration 6.35 MC_ReadActualVelocity_ISD51x

o
MC_ReadActualTorque_ISD51x S
&
o
AXIS_REF_- Axis 2
ISD51x -
BOOL —t—Enable Valid ——BOOL
Busy ——BOOL
Error ——BOOL
Errorlnfo ——DD_ERROR_ISD51x
Torque ——INT

Illustration 6.36 MC_ReadActualTorque_ISD51x

Variable Data Default Description

name type value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Enable BOOL FALSE Get the value of the
parameter continuously
while enabled.

VAR_OUTPUT

Valid BOOL The function block has a
valid output.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.
Velocity DINT The value of the actual

velocity [user-defined
velocity unit].

Variable Data Default Description

name type value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Enable BOOL FALSE Get the value of the
parameter continuously
while enabled.

VAR_OUTPUT

Valid BOOL The function block has a
valid output.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.
Torque INT The value of the actual

torque or force [per
thousand of rated torquel.

Table 6.13 MC_ReadActualVelocity_ISD51x

6.5.4.13 MC_ReadActualTorque_ISD51x

This function block provides the value of the actual torque
if Enable is set (see chapter 7.12.5 Parameter 52-31: Torque
Actual Value (0x6077)). Valid is TRUE when the data-output
Torque is valid. If Enable is reset, the data loses its validity,
all outputs are reset, and new data is available.

The output Torque is a signed value.

The output data is available immediately.

Table 6.14 MC_ReadActualTorque_ISD51x

184
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6.5.4.14 MC_ReadDigitallnput_ISD51x

This function block provides the value of the specified
input. It is not guaranteed that pulses shorter than the
fieldbus cycle time on the digital signal can be seen on the

function block.

The output data is available immediately.

o
MC_ReadDigitallnput_ISD51x §
@
AXIS_REF_- Input @
ISD51x
BOOL ——Enable Valid ——BOOL
INT —— InputNumber Busy ——BOOL
Error ——BOOL
Errorlnfo ——DD_ERROR_ISD51x
Value ——BOOL

Illustration 6.37 MC_ReadDigitallnput_ISD51x

6.5.4.15 DD_ReadAnaloglnput_ISD51x

This function block reads the value of the analog input.
The output data needs to be read from the device and is
therefore not immediately available.

AXIS_REF_-

DD_ReadAnaloginput_ISD51x

ISD51x

BOOL —
INT —

Input

+— Enable
— InputNumber

=

N

e

o

o

[=3

m
Valid ——BOOL
Busy ——BOOL
Error ——BOOL

Errorinfo —— DD_ERROR_ISD51x

AbortCode ——DWORD

Value ——REAL

Illustration 6.38 DD_ReadAnaloginput_ISD51x

Table 6.15 MC_ReadDigitallnput_ISD51x

Variable Data Default Description
name type value
Variable Data Default Description VAR_IN_OUT
name type value Input AXIS_REF_ISD51x Reference to the axis.
VAR_IN_OUT See
chapter 6.5.4.1 AXIS_REF_IS
Input AXIS_REF_ISD51x Reference to the axis. D51x.
See VAR_INPUT
chapter 6.5.4.1 AXIS_REF_IS Enable BOOL FALSE Get the value of the
D51x. selected input signal
VAR_INPUT continuously while
B enabled.
Enable BOOL FALSE Get the value of the InputNumber |INT 1 Selects the input. Value
selected input signal range: 1;2
continuously while VAR_OUTPUT
enabled. Valid BOOL The function block has a
InputNumber [INT 1 Selects the input. Value valid output.
range: 1;2 Busy BOOL The function block is not
VAR_OUTPUT finished and new output
Valid BOOL The function block has a values are to be expected.
valid output. Error BOOL An error has occurred
Busy BOOL The function block is not within the function block.
finished and new output Errorinfo DD_ERROR_ISD51x Error identification and
values are to be expected. instance identifier.
Error BOOL An error has occurred See chapter 6.5.2.3 Error
within the function block. Indication.
Errorinfo DD_ERROR_ISD51x | Error identification and Value REAL The value of the selected
instance identifier. input signal
See chapter 6.5.2.3 Error AbortCode DWORD SDO abort code if there is
Indication. an error. Available in the
Value BOOL The value of the selected list of constants:
input signal SdoAbortCodes.

Table 6.16 DD_ReadAnaloginput_ISD51x
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6.5.4.16 MC_ReadDigitalOutput_ISD51x

This function block provides the value of the digital
output. It is not guaranteed that short pulses on the digital
signal can be seen on the function block.

The output data is available immediately.

MC_ReadDigitalOutput_ISD51x

AXIS_REF_-
ISD51x

BOOL —

Output

—Enable

=

©

(<2}

o

o

o

m
Valid ——BOOL
Busy ——BOOL
Error ——BOOL

Errorinfo ——DD_ERROR_ISD51x

Value ——BOOL

Illustration 6.39 MC_ReadDigitalOutput_ISD51x

Variable Data Default Description

name type value

VAR_IN_OUT

Output AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Enable BOOL FALSE Get the value of the
output signal continuously
while enabled.

VAR_OUTPUT

Valid BOOL The function block has a
valid output.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Value BOOL The value of the output

signal.

Table 6.17 MC_ReadDigitalOutput_ISD51x

6.5.4.17 DD_WriteDigitalOutput_ISD51x

This function block writes a value to the digital output of
the axis. If Enable is TRUE, the input Value is evaluated. If
the input Enable is FALSE, the last value is used. This
function block only works if the usage of the digital output
is configured accordingly (see chapter 7.21.5 Parameter
52-05: Digital Output Configuration (0x2FFF)).

o

DD_WriteDigitalOutput_ISD51x @

g

o

AXIS_REF_- Output 53

ISD51x -
BOOL ——Enable Valid ——BOOL
BOOL —— Value Busy ——BOOL
Error ——BOOL

Errorinfo —+— DD_ERROR_-

ISD51x

Illustration 6.40 DD_WriteDigitalOutput_ISD51x

Variable Data Default Description

name type value

VAR_IN_OUT

Output AXIS_REF_ISD51x Reference to the axis/
signal output.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Enable BOOL FALSE Write the value of the
digital output.

Value BOOL FALSE Value of the output:

TRUE = set
FALSE = clear

VAR_OUTPUT

Valid BOOL The function block has a
valid output.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Table 6.18 DD_WriteDigitalOutput_ISD51x

186

Danfoss A/S © 01/2017 All rights reserved.

MG36D102



Dt

Programming

Programming Guide

6.5.4.18 MC_ReadParameter_ISD51x and Variable Data Default | Description
MC_ReadBoolParameter_ISD51x name type value
Busy BOOL The function block is not
This function block returns the value of the specified finished and new output
parameter. The time taken until valid data is available at values are to be expected.
the output depends on several factors, for example: Error BOOL An error has occurred
. PLC system within the function block.
. Cycle times Errorinfo DD_ERROR_ISD51x Error identification and
) instance identifier.
. Amount of acyclic data requested See chapter 6.5.2.3 Error
= Indication.
MC_ReadParameter_ISD51x o5
E AbortCode DWORD SDO abort code if there is
AXIS_REF_- Axis § an error. Available in the
ISD51x - list of constants:
BOOL ——Enable Valid ——BOOL SdoAbortCodes.
INT—— ParameterNumber Busy —1—BOOL Value DWORD/BOOL Value of the specified
Error ——BOOL i
Errorinfo —|—DD_ERROR_ISD51x parameter in the data
AbortCode —t+— DWORD type, as specified in
Value —— DWORD Table 6.20.
Table 6.19 MC_ReadParameter_ISD51x and
lllustration 6.41 MC_ReadParameter_ISD51x MC_ReadBoolParameter_ISD51x
Para- Name Data | R/ [Description
2 meter type | W
MC_ReadBoolParameter_ISD51x <
Q Number
AXIS_REF_- Axis :,3, 1 Comman- DINT | R [Commanded position
15051 dedPosition
2 SWLimitPos | DINT | R/ |Positive software limit
BOOL ——Enable Valid ——BOOL ) .
INT —— ParameterNumber Busy ——BOOL W |switch position
Error —+— BOOL 3 SWLimitNeg | DINT | R/ |Negative software limit
Errorinfo —+—DD_ERROR_ISD51x switch position
AbortCode ——DWORD 4 EnableLi- BOOL | R [Enable positive software
Value ——BOOL
mitPos limit switch
lllustration 6.42 MC_ReadBoolParameter_ISD51x > EnableLi- BOOL | R |Enable negative software
mitNeg limit switch
7 MaxPosi- UDINT [ R/ |Maximum position lag
tionL,
Variable Data Default Description lon-ag
8 MaxVelocity- | REAL | R |Maximum allowed velocity
name type value
VAR IN_OUT System of the axis in the motion
- - system
Axis AXIS_REF_ISD51x Reference to the axis.
See 9 MaxVeloci- |UDINT| R/ |Maximal allowed velocity of
Appl W [th is in th licati
chapter 6.5.4.1 AXIS_REF_IS tyApp the axis In the application
D51x. 10 ActualVe- DINT | R |Actual velocity
VAR_INPUT locity
Enable BOOL  |FALSE  |Get the value of the 11 |Comman- | DINT | R | Commanded velocity
parameter continuously dedVelocity
while enabled. 13 MaxAcceler- |UDINT| R/ |Maximal allowed
Parameter- INT 0 Number of the parameter. ationAppl w accelerat.|on'of the axis in
Number See Table 6.20. All other the application
numbers are not allowed 15 MaxDeceler- [UDINT | R/ |Maximal allowed
and lead to an error ationAppl W | deceleration of the axis in
VAR_OUTPUT the application
Valid BOOL The function block has a Table 6.20 Parameters for MC_ReadParameter_ISD51x,
valid output. MC_ReadBoolParameter_ISD51x and MC_WriteParameter_ISD51x
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6.5.4.19 DD_ReadParameter4_ISD51x Variable Data Default |Description
name type value
This function block asynchronously reads general objects VAR_IN_OUT
of up to 4 bytes from the object dictionary of the axis if Axis AXIS_REF_ISD51x Reference to the axis.
the Enable input is set. For the index and sub-index of the See
parameters, see chapter 7 Servo Drive Parameter Description. chapter 6.5.4.1 AXIS_REF_IS
The output data is read from the device and is therefore D51x.
not immediately available. VAR_INPUT
o Enable BOOL FALSE Get the value of the
DD_ReadParameter4_ISD51x E parameter continuously
E while enabled.
AXIS_REF_- Axis R -
1SD51x = Index UINT 0 Index of the object to be
BOOL —|—Enable Valid ——BOOL read.
UINT — Index Busy —— BOOL Subindex USINT 0 Sub-index of the object to
USINT —— Subindex Error ——BOOL be read.
Srolo ——BOEMOLDS G oUTRUn
Value —— DWORD Valid BOOL The function block has a
valid output.
Busy BOOL The function block is not
lllustration 6.43 DD_ReadParameter4_ISD51x finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

AbortCode DWORD SDO abort code if there is
an error. Available in the
list of constants:
SdoAbortCodes.

Value DWORD Value of the specified
parameter.

Table 6.21 DD_ReadParameter4_ISD51x

188

Danfoss A/S © 01/2017 All rights reserved.

MG36D102




Dt

Programming

Programming Guide

6.5.4.20 DD_ReadParameter_ISD51x Variable Data Default |Description
name type value
This function block asynchronously reads general objects Errorinfo DD_ERROR_ISD51x | Error identification and
from the object dictionary of the axis if the Enable input is instance identifier.
set. For the index and sub-index of the parameters, see See chapter 6.5.2.3 Error
chapter 7 Servo Drive Parameter Description. Indication.
The output data is read from the device and is therefore AbortCode DWORD SDO abort code if there is
not immediately available. an error. Available in the
° list of constants:
DD_ReadParameter_ISD51x é SdoAbortCodes.
g DatalLength UDINT Length of the read data
AXIS_REF_- Axis R
ISD51x - [Bytel.
BOOL —— Enable Valid —— BOOL Table 6.22 DD_ReadParameter_ISD51x
UINT —— Index Busy ——BOOL
USINT —— Subindex Error ——BOOL
UDINT —|— pBuffer Errorinfo —|— DD_ERROR_- 6.5.4.21 MC_WriteParameter_ISD51x
ISD51x
UDINT —— BufferSize AbortCode —— DWORD
DataLength —— UDINT This function block modifies the value of the specified
parameter.
It can take some time to write the data to the axis.
lllustration 6.44 DD_ReadParameter_ISD51x °
MC_WriteParameter_ISD51x g’
]
3
Variable Data Default |Description AXIS_REF_- Axis 2
name type value D31
VAR_IN_OUT BOOL —+—Execute Done ——BOOL
Axis AXIS_REF_ISD51x Reference to the axis. Dwgsgii\i:{z?etemumber EB:;Z s :gg::
See Errorinfo —— DD_ERROR_ISD51x
chapter 6.5.4.1 AXIS_REF_IS AbortCode —— DWORD
D51x.
VAR_INPUT
Enable BOOL FALSE Get the value of the Illustration 6.45 MC_WriteParameter_ISD51x
parameter continuously
while enabled.
Index UINT 0 Index of the object to be Variable Data Default |Description
read. name type value
Subindex USINT 0 Sub-index of the object to VAR_IN_OUT
be read. Axis AXIS_REF_ISD51x Reference to the axis.
pBuffer UDINT 0 Pointer to a buffer where See
the read data will be chapter 6.5.4.1 AXIS_REF_IS
placed (use ADR() D51x.
function). VAR_INPUT
BufferSize UDINT 0 Maximum size of the read Execute BOOL FALSE Write the value of the
data (size of the provided parameter at rising edge.
buffer given in byte; use Parameter- INT 0 Number of the parameter.
SIZEOF() function) Number See Table 6.20. All other
VAR_OUTPUT numbers are not allowed
Valid BOOL The function block has a and lead to an error.
valid output. Value DWORD |0 New value of the specified
Busy BOOL The function block is not parameter.
finished and new output VAR_OUTPUT
values are to be expected. Done BOOL The function block has a
Error BOOL An error has occurred valid output.
within the function block. Busy BOOL The function block is not
finished and new output
values are to be expected.
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Variable Data Default Description Variable Data Default Description
name type value name type value
Error BOOL An error has occurred VAR_IN_OUT
within the function block. Axis AXIS_REF_ISD51x Reference to the axis.
Errorinfo DD_ERROR_ISD51x Error identification and See
instance identifier. chapter 6.5.4.1 AXIS_REF_IS
See chapter 6.5.2.3 Error D51x.
Indication. VAR_INPUT
AbortCode DWORD SDO abort code if there is Execute BOOL FALSE Write the value of the
an error. Available in the parameter at rising edge.
list of constants: Index UINT 0 Index of the object to be
SdoAbortCodes. written.
Subindex USINT 0 Sub-index of the object to
Table 6.23 MC_WriteParameter_ISD51x be written.
Length USINT 0 Length of the data to be
6.5.4.22 DD_WriteParameter_ISD51x written [Byte].
pBuffer UDINT 0 Pointer to the buffer that
This function block asynchronously writes general objects contains the data to be
to the object dictionary of the axis. For the index and sub- written (use ADR()
index of the parameters, see chapter 7 Servo Drive function).
Parameter Description. VAR_OUTPUT
The data is written to the device asynchronously and is Done BOOL The value has successfully
therefore not immediately available in the axis. been written to the
o device.
DD_WriteParameter_ISD51x N Busy BOOL The function block is not
AXIS_REF - Axis g finished and new output
ISD51x - values are to be expected.
BOOL —|— Execute Done —|— BooL Error BOOL An error has occurred
UINT ——Index Busy ——BOOL within the function block.
3::EI ::E::;ﬁex Erroi:?; i E?SF;_RORJSDSW Errorinfo DD_ERROR_ISD51x Error identification and
UDINT —— pBuffer AbortCode —+— DWORD instance identifier.
See chapter 6.5.2.3 Error
Indication.
lllustration 6.46 DD_WriteParameter_ISD51x AbortCode DWORD SDO abort code if there is

an error. Available in the
list of constants:
SdoAbortCodes.

Table 6.24 DD_WriteParameter_ISD51x

6.5.4.23 DD_WriteParameter4_ISD51x

This function block asynchronously writes general objects
of up to 4 bytes to the object dictionary of the axis. For
the index and sub-index of the parameters, see

chapter 7 Servo Drive Parameter Description.

The data is written to the device asynchronously and is
therefore not immediately available in the axis.
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o
DD_WriteParameter4_ISD51x E
o
2}
AXIS_REF_- Axis 2
ISD51x -
BOOL ——Execute Done ——BOOL
UINT ——Index Busy ——BOOL
USINT —— Subindex Error ——BOOL
USINT ——Length Errorinfo ———DD_ERROR_ISD51x
DWORD —— Value AbortCode ——DWORD

lllustration 6.47 DD_WriteParameter4_ISD51x

Variable Data Default Description

name type value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Execute BOOL FALSE Write the value of the
parameter at rising edge.

Index UINT 0 Index of the object to be
written.

Subindex USINT 0 Sub-index of the object to
be written.

Length USINT 0 Length of the data to be
written [Byte].

Value DWORD |0 New value of the specified
parameter.

VAR_OUTPUT

Done BOOL The value has successfully
been written to the
device.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.
AbortCode DWORD SDO abort code if there is

an error. Available in the
list of constants:
SdoAbortCodes.

Table 6.25 DD_WriteParameter4_ISD51x

6.5.4.24 DD_Trace_ISD51x

This function block is used to carry out a real-time trace
within the axis using the settings given in the input
variables. When the settings are sent and the trace started,
the function block automatically polls the axis until the
data has been recorded and then uploads the data
automatically. Information about the status of the tracing
can be monitored using the Status output (while Busy is
TRUE).

Inside the axis, the data is sampled over time, meaning
that there is an adjustable time difference between the
samples (use inputs SamplingRate and SubSampling). For
general tracing capabilities, refer to chapter 2.7.2 Trace.

The Abort input is used to abort the current functionality.

The output CommandAborted is used to signal a successful
aborting procedure (see lllustration 6.48). The abort of the

functionality can take some time.

The behavior of output CommandAborted is similar to the
Done output, only for a successful aborting procedure.

If there is an error during aborting, the Error output is set
to TRUE and the error reason is indicated at output
Errorinfo. The output CommandAborted stays as FALSE in
this case (see lllustration 6.49).

For function blocks with Execute as Abort input, the Abort
input (and any other inputs of the function block) is only
evaluated at a rising edge of Execute.

o
T 3
Execute l'l l'l 1 .~ %
o
| | | a
I R I -
AbortT | T h |
T ' \ T >
| | |
BusyT |
| [ I >
I I I
Done : : :
I I I >
Command : : ‘
Aborted ! . ” >
| | |
I I I
Error | | |

Start Abort
functionality functionality

lllustration 6.48 Behavior of Successful Abort of Functionality
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o Variable Data Default [Description
ExecuteT |-| |-| | % name type value
; ; ; -8 VAR_INPUT
AbortT : re-- “—‘ : - Execute BOOL FALSE Starts the trace
[ ' [ [ > functionality at rising edge
\ \ \ . .
BusyT '—:_‘ and keeps on polling until
| ‘ i > the data is available.
5 T : : : Abort BOOL FALSE Abort the ongoing trace.
one
: : : > New values are only
T I [ [ evaluated on a rising edge
Command I I I
Aborted ‘ ‘ ‘ > of Execute.
1 1 1 pTraceBuffer |UDINT 0 Reference to a buffer
Error \ | I _ where the read trace data
Start Abort will be placed; Use ADR()
functionality functionality X
function
Illustration 6.49 Behavior When an Error Occurs During Abort TraceBuf- UDINT 0 Size of the trace buffer;
of Functionality ferSize use SIZEOF() function.
Size of the provided buffer
given in Byte.
A value of 0 is not allowed for the inputs pTraceBuffer, SamplingRate [DD_SAM |ddFastTas |Sampling rate of the trace.
TraceBufferSize, SampleCount, and SubSampling. For the PLING_RA [k_ISD51x
input SignallDs, at least the 15t element of the array must TE_ISD51
be >0, otherwise the function block signals an error. X
For the input SampleCount, the value, multiplied by the SampleCount |UINT 4000 Number of samples to be
number of valid SignallDs, must not exceed the TraceBuf- traced per channel.
ferSize and must not exceed the maximum available trace SubSampling |UINT 1 Multiplier to adjust time
buffer size of the servo drive (see chapter 2.7.2 Trace). difference between trace
° samples.
DD_Trace_ISD51x E SignallDs ARRAYIO.. ([0, 0, 0, O, [IDs of the signals to be
3 71 of 0,0, 0, 0] [traced. Available in the list
AXIS_REF_ISD51x Axis < UDINT of constants: AxisTrace-
Signals.
BOOL ——Execute Done——BOOL TriggerID UDINT |0 ID of the signal used for
BOOL = Abort Busy ——BOOL triggering. Available in the
UDINT —— pTraceBuffer Command ——BOOL 99 9
Aborted list of constants: AxisTrace-
UDINT —— TraceBufferSize Error——BOOL Signals.
DD_SAMPLING_- —— SamplingRate Errorinfo——DD_ERROR_- Set the value to 0 for
RATE_ISD51x ISD51x . ]
instant tracing.
UINT —— SampleCount Status——USINT - - -
UINT —— SubSampling TraceLength—— UDINT TriggerPoint | USINT 10 Amount of pre-trigger
ARRAY[0..7] OF UDINT —— SignallDs history [in percentage].
UDINT ——TriggerID Value range: 0-100
USINT 7—Tr!ggerP0|nt TriggerLevel |REAL 0.0 Level at which the device
REAL ——TriggerLevel i . .
BOOL —— TriggerSlope triggers (in trigger signal
units).
TriggerSlope |BOOL TRUE TRUE: Triggers on rising
lllustration 6.50 DD_Trace_ISD51x slope.
FALSE: Triggers on falling
slope.
. — VAR_OUTPUT
Variable Data Default Description
Done BOOL The trace has successfully
name type value
been recorded and read
VAR_IN_OUT
from the device.
Axis AXIS_REF_ISD51x Reference to the axis. - -
s Busy BOOL The function block is not
ee
finished and new output
chapter 6.5.4.1 AXIS_REF_IS
values are to be expected.
D51x.
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Variable Data Default Description

name type value

CommandA- [BOOL Trace has been aborted

borted successfully.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Status USINT Holds the state of the
tracing process (valid
while Busy is TRUE):

0 = Configuring the trace.
1 = Trace configured and
started.

2 = Waiting for trigger.

3 = Triggered; Waiting for
completion of the trace.
4 = Uploading trace data.
5 = Trace data received
successfully.

TraceLength |UDINT Length of trace data that
has been uploaded [Byte].
1 sample (REAL) is 4 Bytes
long

Table 6.26 DD_Trace_ISD51x

Name Comment

ddRealTi- Fastest possibility to record the samples. Sample

meTask_ISD51x [time is either 100 ps or 125 ps, depending on

the fieldbus cycle time.

ddFastTask_ISD | Sample time is either 200 ps or 250 ps,

51x depending on the fieldbus cycle time.

ddSlowTask_IS |Sample time is either 400 ps or 500 ps,

D51x depending on the fieldbus cycle time.

Table 6.27 Enumeration DD_SAMPLING_RATE_ISD51x

6.5.4.25 DD_BrakeHandling_ISD51x

This function block overwrites the status of the brake. The
brake is controlled automatically by the axis, however it

can be force lifted or engaged with this function block (for

example, to move the shaft of the axis manually). The

brake is a holding brake and is not intended to be used in

normal operation.
The manipulation of the brake can take some time and is
not applied to the axis immediately.

DD_BrakeHandling_ISD51x §
]
o
AXIS_REF_- Axis §
ISD51x -
BOOL —— Execute Done ——BOOL
BOOL —— Lift Busy ——BOOL
Error ——BOOL
Errorinfo —— DD_ERROR_-
ISD51x
lllustration 6.51 DD_BrakeHandling_ISD51x

Variable Data Default Description

name type value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Execute BOOL FALSE Overwrites the brake state
at rising edge.

Lift BOOL FALSE TRUE: Overwrite the brake
automatic and lift it.

FALSE: Overwrite the brake
automatic and release it.

VAR_OUTPUT

Done BOOL The brake has successfully
been modified.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Table 6.28 DD_BrakeHandling_ISD51x

6.5.4.26 DD_SelectControlParamSet_ISD51x

This function block selects the used control parameter set
of the axis. If Enable is TRUE, the input Set is evaluated. If
the input Enable is FALSE, the last value is used. This
function block only works if the control is not overwritten
by CAM mode (see chapter 6.5.6.2 MC_Camin_ISD51x).

The manipulation of the control parameter set takes effect
with the next network communication cycle.
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o o
DD_SelectControlParamSet_ISD51x E MC_TouchProbe 1SD51x §
N _ |
o &
AXIS_REF_- Axis =1 2
ISD51x - AXIS_REF_- Axis =
ISD51x
BOOL —— Enable Valid ——BOOL UINT— Triggerinput —
USINT —— Set Busy ——BOOL
Error ——BOOL BOOL ——Execute Done ——BOOL
Errorinfo ——DD_ERROR_- BOOL —— WindowOnly Busy ——BOOL
ISD51x DINT —{—FirstPosition Command —— BOOL
Aborted
. DINT —— LastPosition Error ——BOOL
lllustration 6.52 DD_SelectControlParamSet_ISD51x DD_EDGE - —|— EdgeMode Errorinfo — | DD, ERROR. -
MODE_ISD51x ISD51x
Recorded ——DINT
Position
Variable Data Default Description
name type value
VAR_IN_OUT Illustration 6.53 MC_TouchProbe_ISD51x
Axis AXIS_REF_ISD51x Reference to the axis.
See
chapter 6.5.4.1 AXIS_REF_IS Variable Data Default | Description
D51x. name type value
VAR_INPUT VAR_IN_OUT
Enable BOOL FALSE Selects the control Axis AXIS_REF_ISD51x Reference to the axis.
parameter set. See
Set USINT 1 Number of the control chapter 6.5.4.1 AXIS_REF_IS
parameter set to be used. D51x.
Values: 1 or 2 Triggerinput  |UINT Reference to the trigger
VAR_OUTPUT signal source.
Valid BOOL The function block has a VAR_INPUT
valid output. Execute BOOL FALSE Starts touch probe
Busy BOOL The function block is not recording at rising edge.
finished and new output WindowOnly |BOOL FALSE If TRUE, only trigger events
values are to be expected. within the defined
Error BOOL An error has occurred window are accepted.
within the function block. FirstPosition | DINT 0 Start position from where
Errorinfo DD_ERROR_ISD51x | Error identification and (positive direction) trigger
instance identifier. events are accepted. The
See chapter 6.5.2.3 Error value itself is included in
Indication. the window [user-defined
position unit].
Table 6.29 DD_SelectControlParamSet_ISD51x LastPosition | DINT 0 Stop position of the
window. The value itself is
6.5.4.27 MC_TouchProbe_ISD51x included in the window
[user-defined position
This function block is used to record the axis position at a unit].
trigger event. This functionality is intended for single shot EdgeMode  |DD_EDGE |ddPositi- | Indicates which input
operation: The 1% event after the rising edge of Execute is ~MODE_I |veEdge_IS | events trigger the axis.
recorded, however the events after that are ignored. 1 SD51x  |D51x
function block instance should represent exactly 1 trigger VAR_OUTPUT
input. Done BOOL Trigger event has been
The activation of the touch probe functionality can take recorded.
some time. Busy BOOL The function block is not
finished and new output
values are to be expected.
CommandA- |BOOL Command is aborted by
borted another command
(MC_AbortTrigger_ISD51x).
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Variable Data Default Description Variable Data Default Description
name type value name type value
Error BOOL An error has occurred VAR_IN_OUT
within the function block. Axis AXIS_REF_ISD51x Reference to the axis.
Errorinfo DD_ERROR_ISD51x Error identification and See
instance identifier. chapter 6.5.4.1 AXIS_REF_IS
See chapter 6.5.2.3 Error D51x.
Indication. Triggerlnput  |UINT Reference to the trigger
RecordedPo- |DINT Position where trigger signal source.
sition event occurred [user- VAR_INPUT
defined position unit]. Execute BOOL FALSE Starts touch probe
recording at rising edge.
Table 6.30 MC_TouchProbe_ISD51x VAR_OUTPUT
Done BOOL Trigger event has been
Enumeration DD_EDGE_MODE_ISD51x defines the edge recorded.
types for the digital input. Busy BOOL The function block is not
Name Description finished and new output
ddPositiveEdge_ISD51x | Only positive edges on the digital values are to be expected.
input are used as events. Error BOOL An error has occurred
ddNegativeEdge_ISD51x [ Only negative edges on the digital within the function block.
input are used as events. Errorinfo DD_ERROR_ISD51x Error identification and
ddBothEdges_ISD51x Positive and negative edges on the instance identifier.
digital input are used as events. See chapter 6.5.2.3 Error
Indication.

Table 6.31 Enumeration DD_EDGE_MODE_ISD51x

6.5.4.28 MC_AbortTrigger_ISD51x

This function block is used to abort function blocks that
are connected to trigger events, for example,
MC_TouchProbe_ISD51x.

The deactivation of the functionality can take some time.

o
MC_AbortTrigger_ISD51x <
~N
w
AXIS_REF - Axis g
ISD51x -
UINT(VAR_IN_OUT) — Triggerinput —
BOOL ——Execute Done ——BOOL
Busy ——BOOL
Error ——BOOL
Errorinfo —— DD_ERROR_ISD51x

Illustration 6.54 MC_AbortTrigger_ISD51x

Table 6.32 MC_AbortTrigger_ISD51x

6.5.4.29 DD_PrepareDigCamSwitch_ISD51x

This function block prepares the axis with the digital CAM
switches by sending the digital CAM switches information.
It writes the digital CAM switches information to the servo
drive but does not activate the digital CAM switches.

If the Done output is TRUE, the digital CAM switches
information is valid and ready for processing. Use function
block DD_DigitalCamSwitch_ISD51x to activate the digital
CAM.

The sending and parsing of the CAM switches information
can take some time.

If >1 axis needs to process the same digital CAM switches,
execute this function block for every axis.

To generate a digital CAM switches file, see the description
in chapter 2.5.1 Digital CAM Switch, or use the ISD Toolbox
chapter 5.7.6 Digital CAM Switch (Servo Drive only).
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o
DD_PrepareDigCamSwitch_ISD51x g
o
4}
AXIS_REF_- Output 51
ISD51x -
BOOL —— Execute Done ——BOOL
STRING(80) —— FileName Busy ——BOOL
E_OpenPath —— Path Error ——BOOL
Errorinfo —— DD_ERROR_ISD51x
ParseError ——WORD
ParseErrorDebug ——DWORD

Illustration 6.55 DD_PrepareDigCamSwitch_ISD51x for

TwinCAT®

Variable Data Default Description

name type value

ParseError WORD Detailed information on
the type of error if there is
a CAM parsing failure.

ParseE- DWORD Depending on the cause

rrorDebug given in the output

ParseError, additional
debug information is
given here. Available in
the list of constants:
CamParsingErrors.

(See Table 6.33 for other available development

environments).

Variable

name

Default
value

Data
type

Description

VAR_IN_OUT

Output

AXIS_REF_ISD51x

Reference to the axis/
signal output.

See

chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Execute

BOOL FALSE

Start transfer of digital
CAM switches data at
rising edge.

FileName

STRING[8 |*
0]

Filename of the digital
CAM switches file on the
PLC.

pDevice

UDINT 0

Automation Studio™ only:
Pointer to the device
name on which the digital
CAM switches file is
located.

Path

E_OpenP
ath

PATH_GEN
ERIC

TwinCAT® only: The
variable of this type
selects generic or 1 of the
TwinCAT® system paths on
the target device.

VAR_OUTPUT

Done

BOOL

CAM profile and configu-
ration have been
downloaded; Parsing was
successful.

Busy

BOOL

The function block is not
finished and new output
values are to be expected.

Error

BOOL

An error has occurred
within the function block.

Errorinfo

DD_ERROR_ISD51x

Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Table 6.33 DD_Pi

repareDigCamSwitch_ISD51x

6.5.4.30 DD_DigitalCamSwitch_ISD51x

This function block activates the digital CAM switches
functionality on the axis. It commands the digital output of
the servo drive to switch in a similar way as a mechanical
CAM controlled switch connected to an axis. Forward and
backward movements are allowed.

This function block only works if the usage of the digital
output is configured accordingly (see
chapter 7.21.5 Parameter 52-05: Digital Output Configuration

(OX2FFF)).

The activation of the digital CAM switches functionality

takes effect imm

AXIS_REF_ISD51x

ediately.

DD_DigitalCamSwitch_ISD51x

BOOL —
BOOL —

Output

+— Enable
— EnableSwitches

InOperation —
Busy —

Error —
Errorinfo —

lllustration 6.56 DD_DigitalCamSwitch_ISD51x

130BE263.10

— BOOL
— BOOL
— BOOL

— DD_ERROR_-
ISD51x
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InOperation  |BOOL The digital CAM switching

functionality is enabled.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.
Errorinfo DD_ERROR_ISD51x Error identification and

instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.34 DD_DigitalCamSwitch_ISD51x

6.5.4.31 DD_ProduceGuideValue_ISD51x

This function block simulates a guide value inside the PLC.

It must be called in every cycle to update the guide values.

If Enable is TRUE, the guide values are updated and the
current input values are used. Only linear ramps are used
for the guide value calculation. For the inputs GuideAccel-
eration and GuideDeceleration, a value of 0 is not allowed
and leads to an error.

o
DD_ProduceGuideValue_ISD51x g
~N
@
GUIDE_VALUE_- — GuideValueProducer e 5
REF_ISD51x -
BOOL ——Enable InGuideVelocity ——BOOL
REAL —— GuideVelocity Busy ——BOOL
REAL ——— GuideAcceleration Error ——BOOL
REAL ——— GuideDeceleration Errorinfo —— DD_ERROR_-
ISD51x

lllustration 6.57 DD_ProduceGuideValue_ISD51x

Variable Data Default Description Variable Data Default |Description
name type value name type value
VAR_IN_OUT VAR_IN_OUT
Output AXIS_REF_ISD51x Reference to the axis/ GuideValue- [GUIDE_VALUE_REF_| | Reference to the guide
signal output. Producer SD51x value producer.
See See Table 6.54.
chapter 6.5.4.1 AXIS_REF_IS VAR_INPUT
D51x. Enable BOOL FALSE Updates the guide value
VAR_INPUT producer if Enable is TRUE.
Enable BOOL FALSE Control the digital CAM If Enable is FALSE, the guide
switching functionality. value stops immediately.
Enable- BOOL FALSE Enables/disables the GuideVelocity |REAL 0.0 Velocity of the guide value
Switches digital CAM switching [rpsl.
functionality. GuideAccel- |REAL 0.0 Acceleration value used
VAR_OUTPUT eration while increasing the

velocity of the guide value.
Only positive values are
allowed [rps/s].

GuideDecel- [REAL 0.0
eration while decreasing the

Deceleration value used

velocity of the guide value.
Only positive values are

allowed [rps/s].

VAR_OUTPUT

InGuideVe- BOOL Commanded guide velocity

locity reached.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x | Error identification and

instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.35 DD_ProduceGuideValue_ISD51x
6.5.5 Drive — Motion
6.5.5.1 MC_Home_ISD51x

This function block commands the axis to set its position
to the input value given. It enables the execution of
different homing modes. Depending on the selected Mode,
several input parameters must be set (see Table 6.38). Also,
the preconditions of this mode must be met. For detailed
descriptions of the Homing modes, see

chapter 2.4.4 Homing Mode.

The time limit is supervised by the PLC. Use function block
MC_Stop_ISD51x (chapter 6.5.5.2 MC_Stop_ISD51x) to abort
an active homing procedure.

It can take some time until the homing procedure starts.

MG36D102
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) Variable Data Default |Description
MC_Home_ISD51x P
ﬁ name type value
AXIS_REF_ISD5 1 Axis 8 BlockedVe- UDINT 0 Axis assumes that it is
locity blocked when the actual
BOOL —— Execute Done——BOOL speed falls below the limit
DINT —— Position Busy——BOOL given here [user-defined
DD_HOME_- —— Mode Command——BOOL : :
MODE_ISD51x Aborted velocity unit]
UDINT —— Velocity Error——BOOL BlockedDu- UINT 5 Axis assumes that it is
UDINT —— VelocityOut Errorinfo——DD_ERROR_- ration blocked when the actual
UDINT —— Acceleration 1SD51x

UDINT —— Deceleration
UINT —— TorqueLimit
UDINT —— BlockedVelocity

speed falls below the
BlockedVelocity for the
duration given here [ms].

UINT —— BlockedDuration TimeLimit TIME t#Oms
TIME —— TimeLimit
UDINT —— DistanceLimit

lllustration 6.58 MC_Home_ISD51x

Timeout after which an
error is signaled if the
homing procedure has not
been completed. The
homing procedure is
aborted automatically. Set
the value to 0 to disable
the time limit.

Variable Data Default |Description
name type value DistanceLimit [UDINT 0 Maximal distance in which
VAR IN OUT the limit switch must be
o reached. Otherwise, the
Axis AXIS_REF_ISD51x | Reference to the axis. homing procedure is
See aborted with an error. Set
chapter 6.5.4.1 AXIS_REF_ISD the value to 0 to disable
51x. the distance limit.
VAR_INPUT VAR_OUTPUT
Execute BOOL FALSE Start the motion at rising Done BOOL Reference known and set
edge. successfully.
Position DINT 0 Absolute position set [user- Busy BOOL The function block is not
defined position unit]. finished and new output
Mode DD_HOM | ddDirect |Defines the method used values are to be expected.
E_MODE_|_ISD51x |for homing. Depending on CommandA- | BOOL Command is aborted by
ISD51x this selection, the borted another command.
appropriate input variables Error BOOL An error has occurred
are used. within the function block.
Velocity UDINT 0 Value of the speed during Errorinfo DD_ERROR_ISD51x | Error identification and

search for switch/block
[user-defined velocity unit].
VelocityOut UDINT 0 Value of speed during

instance identifier.
See chapter 6.5.2.3 Error
Indication.

search for edge of switch

[user-defined velocity unit]. Table 6.36 MC_Home_ISD51x

Acceleration [UDINT 0 Value of the acceleration

[user-defined acceleration .
. in Table 6.37.
unit].

Deceleration |[UDINT 0 Value of the deceleration
[user-defined acceleration
unit].

TorqueLimit UINT OxFFFF | Maximum torque used for
this motion [per thousand
of rated torque].

The homing modes can be selected from the enumerations
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Name

Corresponding homing mode

ddAbsolute_ISD51x

Homing on actual position.

ddPosBlock_ISD51x

Homing on positive block.

ddNegBlock_ISD51x

Homing on negative block.

ddNegLimSwitch_ISD51
X

Homing on negative limit switch.

ddPosLimSwitch_ISD51x

Homing on positive limit switch.

meSwitch_ISD51x

ddPosHo- Homing on positive home switch.
meSwitch_ISD51x
ddNegHo- Homing on negative home switch.

ddDirect_ISD51x

Homing on current position.

Table 6.37 Enumeration DD_HOME_MODE_ISD51x

Ensure that the physical inputs of the servo drive are
configured appropriately (see chapter 7.21.3 Parameter:
Dual Analog User Inputs Configuration (0x200F)).

MG36D102
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For the inputs Velocity, VelocityOut, Acceleration, Deceleration, and BlockedVelocity, a value of 0 is not allowed and leads to an
error. This only applies to inputs that are required for the selected homing mode. The value of BlockedVelocity must be
smaller than the value of Velocity.

ddAbsolute_ISD51x | ddPosBlock ISD51x | ddPosLimSwitch_IS ddPosHo- ddDirect_ISD51x
or D51x or meSwitch_ISD51x
ddNegBlock_ISD51x | ddNegLimSwitch_IS or ddNegHo-
D51x meSwitch_ISD51x

Required PLCopen® state Standstill or Standstill Standstill Standstill Standstill or
before start disabled disabled
Position - X X X X
Velocity - X X -
VelocityOut - - X X -
Acceleration - X X X -
Deceleration - X X X -
TorqueLimit - X X X -
BlockedVelocity - X - - -
BlockedDuration - X - - -
TimeLimit - X X _
DistanceLimit - X X X -

Table 6.38 Inputs marked with X must have a valid value
6.5.5.2 MC_Stop_ISD51x

This function block commands a controlled motion stop
and transfers the axis to the state Stopping. It aborts any
ongoing motion. When the axis is in state Stopping, no
other function block can perform any motion on the same
axis. After the axis has reached the velocity 0, the Done
output is set to TRUE immediately (see

chapter 7.20.2 Parameter 50-42: Target Reached Option Code
(0x2054)). The axis remains in the state Stopping for as long
as Execute is still TRUE, or until the target velocity 0 has
been reached. As soon as Done is set to TRUE and Execute
is FALSE, the axis changes to state Standstill.

o

MC_Stop_ISD51x s

M

w

o

o

[aal

AXIS_REF_- Axis -

I1SD51x

BOOL —— Execute Done——BOOL
UDINT —— Deceleration Busy——BOOL
CommandAborted ——BOOL
Error——BOOL

Errorinfo——DD_ERROR_ISD51x

Illustration 6.59 MC_Stop_ISD51x

This function block is primarily intended for emergency
stop functionality or exception situations. Calling this
function block in state Standstill changes the state to
Stopping and back to Standstill when Execute is FALSE. The
state remains as Stopping for as long as the input Execute
is TRUE. The Done output is set when the stop ramp is
finished.

If this function block is aborted (by setting
MC_Power.Enable to FALSE), or if an error appears in the
axis, the blocking of the axis by this function block is
released immediately. In this case, it is not necessary to set

Execute to FALSE first to release the axis.

A value of 0 is not allowed for the Deceleration input.
The command is transferred and executed immediately.
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Variable Data Default |Description The value 0 is not allowed for the Deceleration input.
name type value The command is transferred and executed immediately.
VAR_IN_OUT
Axis AXIS_REF_ISD51x Reference to the axis. Variable Data Default | Description
See name type value
chapter 6.5.4.1 AXIS_REF_ISD VAR_IN_OUT
51x. Axis AXIS_REF_ISD51x Reference to the axis.
VAR_INPUT See
Execute BOOL FALSE Start the motion at rising chapter 6.5.4.1 AXIS_REF_ISD
edge. 51x.
Deceleration |UDINT 0 Value of the deceleration VAR_INPUT
[user-defined acceleration Execute BOOL FALSE Start the motion at rising
unit]. Only values >0 are edge.
allowed. Deceleration |UDINT 0 Value of the deceleration
VAR OUTPUT [user-defined acceleration
Done BOOL When target velocity 0 is unit]. Only values >0 are
reached. allowed.
Busy BOOL The function block is not VAR_OUTPUT
finished and new output Done BOOL When target velocity 0 is
values are to be expected. reached.
CommandA- [BOOL Command is aborted by Busy BOOL The function block is not
borted switching off power (only finished and new output
possibility to abort). values are to be expected.
Error BOOL 'An error has occurred Command BOOL Command is aborted by
within the function block. Aborted another command.
Errorinfo DD_ERROR_ISD51x | Error identification and Error BOOL An error has occurred
instance identifier. within the function block.
See chapter 6.5.2.3 Error Errorinfo DD_ERROR_ISD51x | Error identification and
Indication. instance identifier.
See chapter 6.5.2.3 Error
Table 6.39 MC_Stop_ISD51x Indication.
6.5.5.3 MC_HaIt_ISD51 X Table 6.40 MC_Halt_ISD51x

This function block commands a controlled motion stop.
The axis moves to state DiscreteMotion, until the velocity is
0 (see chapter 7.20.2 Parameter 50-42: Target Reached Option
Code (0x2054)). With the Done output set, the state
transfers to Standstill. This function block is used to stop
the axis under normal operation conditions. Another
motion command can be set during deceleration of the
axis, which is executed immediately and aborts
MC_Halt_ISD51x.

o
MC_Halt_ISD51x S
o
w
o
AXIS_REF_- Axis R
ISD51x -
BOOL ——Execute Done ——BOOL
UDINT —— Deceleration Busy ——BOOL
Command ——BOOL
Aborted
Error ——BOOL
Errorinfo ——DD_ERROR_-
I1SD51x

lllustration 6.60 MC_Halt_ISD51x
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6.5.5.4 MC_MoveAbsolute_ISD51x Variable Data type |Default |Description
name value
This function block commands a controlled motion to a Deceleration |UDINT 0 Value of the deceleration
specified absolute position. If no further actions are (decreasing energy of the
pending, this action completes with velocity 0. The motor) [user-defined
Direction mcShortestWay_ISD51x uses a trajectory that takes acceleration unit]. Only
the shortest route. The direction is based on the current values >0 are allowed.
position when the command is issued. Direction MC_DIREC | mcShor- [Influences the trajectory
° TION_ISD5 |testWay_ | calculation. See Table 6.42
MC_MoveAbsolute_ISD51x g 1x ISD51x  |for available values. The
E following directions are
AXIS_REF_- Axis 8 supported:
ISD51x e mcCurrentDir-
BOOL —— Execute Done——BOOL ection_ISD51x
DINT —— Position Busy——BOOL
DINT —— Velocity Active——BOOL o mcNegativeDir-
UDINT —— Acceleration Command——BOOL ection_ISD51x
Aborted
UDINT —— Deceleration Error——BOOL e mcPositiveDir-
MC_DIRECTION_- —— Direction Errorinfo——DD_ERROR_- ection_ISD51x
ISD51x ISD51x
MC BUFFER - —— BufferMode e mcShortestWay_ISD51x
MODE_'Szmiiiquueumit BufferMode  |MC_BUFFE | mcAbort | Defines the chronological
R_MODE_I [ing_ISD5 | sequence of the function
SD51x 1x block. See Table 6.43 for
lllustration 6.61 MC_MoveAbsolute_ISD51x available values.
TorqueLimit  |UINT OxFFFF | Maximum torque used
during this motion [per
Only positive values are allowed for the inputs Velocity, thousand of rated torquel.
Acceleration, and Deceleration. VAR_OUTPUT
The command is transferred immediately and, if in Done BOOL Commanded position
aborting buffer mode, is also executed immediately. finally reached.
Busy BOOL The function block is not
Variable Data type |Default |Description finished and new output
name value values are to be expected.
VAR_IN_OUT Active BOOL The function block has
Axis AXIS_REF_ISD51x Reference to the axis. control on the axis.
See Command BOOL Command is aborted by
chapter 6.5.4.1 AXIS_REF_IS Aborted another command.
D51x. Error BOOL An error has occurred
VAR_INPUT within the function block.
Execute BOOL FALSE  |Start the motion at rising Errorinfo DD_ERROR_ISD51x | Error identification and
edge. instance identifier.
Position DINT 0 Commanded position for See chapter 6.5.2.3 Error

motion [user-defined
position unit]. The value
can be positive or
negative.

Indication.

Velocity DINT 0 Value of maximum
velocity, that is not
necessarily reached [user-
defined velocity unit]. Only
values >0 are allowed.

Acceleration [UDINT 0 Value of acceleration
(increasing energy of the
motor) [user-defined
acceleration unit]. Only

values >0 are allowed.

Table 6.41 MC_MoveAbsolute_ISD51x
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Enumeration MC_DIRECTION_ISD51x defines the direction
used to reach the target of a periodic axis.

Name Description

mcCurrentDir- Movement in direction of the last known
ection_ISD51x positioning direction.

mcNegativeDir- Movement only in negative direction; If
ection_ISD51x the target position is higher than the

actual position, the axis moves over the
position wrap around.

mcPositiveDir- Movement only in positive direction; If
ection_ISD51x the target position is lower than the
actual position, the axis moves over the
position wrap around.

mcShor- Movement with the shortest distance to
testWay_ISD51x the target position.

mcLinearAxis_ISD51x | Normal movement similar to a linear
axis.

Table 6.42 Enumeration MC_DIRECTION_ISD51x

Enumeration MC_BUFFER_MODE_ISD51x defines the
chronological sequence of the function block.

Name Description

mcAborting_ISD51x | Actual positioning process is aborted and
replaced with a new one.

mcBuffered_ISD51x | Actual positioning process is continued and
the next follows.

Table 6.43 Enumeration MC_BUFFER_MODE_ISD51x

The buffer mode itself is described in more detail in
chapter 2.4.1 Profile Position Mode. It is only possible to
have 1 buffered position. Any attempt to make a 2"
buffered command leads to an error.
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MC_MoveAbsolute with BufferMode = Aborting
The potentially ongoing positioning is aborted immediately. The new target position is the value of the Position input of
MC_MoveAbsolute_ISD51x. The trajectory parameters (Velocity, Acceleration, and Deceleration) are used immediately.

MC_MoveAbsolute with BufferMode = Buffered

The potentially ongoing positioning is finished first. The original target position is reached and the velocity in this target
position is 0. The new target position is the value of the position input of MC_MoveAbsolute_ISD51x. This means that it is the
exact same end position as with BufferMode = mcAborting_ISD51x.

The trajectory parameters (Velocity, Acceleration, and Deceleration) are only used for the 2" movement.
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Illustration 6.62 Buffered versus Aborting with MC_MoveAbsolute
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6.5.5.5 MC_MoveRelative ISD51x

This function block commands a controlled motion of a
specified distance relative to the set position at the time of
execution. This action completes with velocity 0 if no
further actions are pending. Only positive values are
allowed for the inputs Velocity, Acceleration, and
Deceleration.

The command is transferred immediately and, in aborting

buffer mode, is also executed immediately.
=4
MC_MoveRelative_ISD51x 8
o
o
AXIS_REF_- Axis A
ISD51x
BOOL —— Execute Done——BOOL
DINT —— Distance Busy——BOOL
DINT —— Velocity Active——BOOL
UDINT —— Acceleration Command——BOOL
Aborted
UDINT —— Deceleration Error——BOOL
MC_BUFFER_- —— BufferMode Errorinfo——DD_ERROR_-
MODE_ISD51x ISD51x
UINT ——TorqueLimit
lllustration 6.63 MC_MoveRelative_ISD51x

Variable Data type |Default [Description

name value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Execute BOOL FALSE Start the motion at rising
edge.

Distance DINT 0 Commanded position for
motion [user-defined
position unit]. Can be a
positive or negative value.

Velocity DINT 0 Value of the maximum
velocity (not necessarily
reached) [user-defined
velocity unit]. Only values
>0 allowed.

Acceleration [UDINT 0 Value of the acceleration
(increasing energy of the
motor) [user-defined
acceleration unit]. Only
values >0 are allowed.

Deceleration |UDINT 0 Value of the deceleration
(decreasing energy of the
motor) [user-defined
acceleration unit]. Only
values >0 are allowed.

Variable Data type |Default [Description

name value

BufferMode MC_BUFFE | mcAbort [ Defines the chronological

R_MODE_I [ing_ISD5 | sequence of the function
SD51x 1x block. See Table 6.43 for
available values.

TorqueLimit UINT OXFFFF [ Maximum torque used
during this motion [per
thousand of rated torquel.

VAR_OUTPUT

Done BOOL Commanded distance
reached.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Active BOOL The function block has
control on the axis.

CommandA- |BOOL Command is aborted by

borted another command.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Table 6.44 MC_MoveRelative_ISD51x

The buffer mode itself is described in more detail in
chapter 2.4.1 Profile Position Mode. It is only possible to
have 1 buffered position. Trying to command a 2™
buffered command leads to an error.

MC_MoveRelative with BufferMode = Aborting

The potentially ongoing positioning is aborted
immediately. The new target position is the actual position
of the axis at the point of the rising edge of Execute of the
function block, plus the value of the Distance input of
MC_MoveRelative_ISD51x. The trajectory parameters
(Velocity, Acceleration, and Deceleration) are used
immediately.

If the function block is activated in the axis state Continu-
ousMotion, the specified relative distance is added to the
set position at the point of the rising edge of Execute. This
applies for both buffer modes Buffered and Aborting.
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MC_MoveRelative with BufferMode = Buffered

The potentially ongoing positioning is finished first. The original target position is reached and the velocity in this target
position is 0. The new target position is the set position of the axis at the point of the rising edge of Execute of the function
block, plus the value of the Distance input of MC_MoveRelative_ISD51x. This means that it is the exact same end position as
with BufferMode = mcAborting_ISD51x.

The trajectory parameters (Velocity, Acceleration, and Deceleration) are only used for the 24 movement.
If the function block is activated in the axis state ContinuousMotion, the specified relative distance is added to the set
position at the point of the rising edge of Execute. This applies both for buffer modes Buffered and Aborting.
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lllustration 6.64 Buffered versus Aborting with MC_MoveRelative
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6.5.5.6 MC_MoveAdditive_ISD51x

This function block commands a controlled motion of a
specified relative distance in addition to the most recent
commanded position in the axis state DiscreteMotion. The
most recent commanded position can also be the result of
a previous MC_MoveAdditive_ISD51x that was aborted. If
the function block is activated in the axis state Continuous-
Motion, the specified relative distance is added to the set
position at the time of execution.

Only positive values are allowed for the inputs Velocity,
Acceleration, and Deceleration.

The command is transferred immediately and, if aborting
buffer mode, also executed immediately.

o
MC_MoveAdditive_ISD51x §
&
AXIS_REF_- Axis @
ISD51x
BOOL —— Execute Done——BOOL
DINT —— Distance Busy——BOOL
DINT —— Velocity Active——BOOL
UDINT —— Acceleration Command——BOOL
Aborted
UDINT —— Deceleration Error——BOOL
MC_BUFFER_- —— BufferMode Errorinfo——DD_ERROR_-
MODE_ISD51x ISD51x

UINT —— TorqueLimit

lllustration 6.65 MC_MoveAdditive_ISD51x

Variable Data type |Default [Description

name value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.
See
chapter 6.5.4.1 AXIS_REF_IS

D51x.

VAR_INPUT

Execute BOOL FALSE Start the motion at rising

edge.

Distance DINT 0 Relative distance for the
motion [user-defined
position unit]. Can be a

positive or negative value.

Velocity DINT 0 Value of the maximum
velocity (not necessarily
reached) [user-defined
velocity unit]. Only values

>0 are allowed.

Acceleration [UDINT 0 Value of the acceleration
(increasing energy of the
motor) [user-defined
acceleration unit]. Only

values >0 are allowed.

Variable
name value
Deceleration |UDINT 0

Data type |Default [Description

Value of the deceleration
(decreasing energy of the
motor) [user-defined
acceleration unit]. Only
values >0 are allowed.

BufferMode MC_BUFFE | mcAbort [ Defines the chronological
R_MODE_I [ing_ISD5 | sequence of the function
SD51x 1x block.

TorqueLimit UINT OXFFFF [ Maximum torque used
during this motion [per
thousand of rated torque].

VAR_OUTPUT

Done BOOL Commanded distance
reached.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Active BOOL The function block has

control on the axis.

CommandA- |BOOL
borted another command.
Error BOOL

Command is aborted by

An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error

Indication.

Table 6.45 MC_MoveAdditive_ISD51x

The buffer mode itself is described in more detail in
chapter 2.4.1 Profile Position Mode. It is only possible to
have 1 buffered position. Trying to command a 2™
buffered command leads to an error.

MC_MoveAdditive with BufferMode = Aborting

The potentially ongoing positioning is aborted
immediately. The original target position is not necessarily
reached. The new target position is the (aborted) target
position plus the value of the Distance input of
MC_MoveAdditive_ISD51x. The trajectory parameters
(Velocity, Acceleration, and Deceleration) are used
immediately.

If the function block is activated in the axis state Continu-
ousMotion, the specified relative distance is added to the
set position at the point of the rising edge of Execute. This
applies for buffer mode Buffered and Aborting.
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MC_MoveAdditive with BufferMode = Buffered

The potentially ongoing positioning is finished first. The original target position is reached and the velocity in this target
position is 0. The new target position is the (old) target position plus the value of the Distance input of MC_MoveAd-
ditive_ISD51x. This means that it is the exact same end position as with BufferMode = mcAborting_ISD51x.

The trajectory parameters (Velocity, Acceleration, and Deceleration) are only used for the 2" movement. If the function block
is activated in the axis state ContinuousMotion, the specified relative distance is added to the set position at the point of the
rising edge of Execute. This applies for buffer mode Buffered and Aborting.

d
130BE952.10

Velocity
Velocity

Position
Position

FB1. FB1.

I |
I I
| |
I |
|
| |
|
£ | | g |
% Execute ‘ ‘ 2 Execute I .
A ‘ | ! 3 I ; I
| |
% FB1.Y | n ‘ 2 FB1 T } | }
8 Done : ‘ : % Done | . [
| |
= FB1.A | | | = FB1.A | | |
Command | | | | CommandT : :
Aborted | ; | Aborted | | r
| |
I | I I ! I
[ | ‘ [ ‘ ‘
=9 Execute —= H > £ £ Execute | N
3 | l . 8% | ‘ i
<3 FB2b | | n g5 FBZ.T | | n
2 2 Done | 11 g 9 Done — ‘ -
£ | | | € ! | ‘
= | = ! | !
FB2.} | FBZ.T | ‘
Active ___ | Active __ | I_

Illustration 6.66 Buffered versus Aborting with MC_MoveAdditive
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6.5.5.7 MC_MoveVelocity_ISD51x

This function block commands a never ending controlled
motion at a specified velocity. To stop the motion,
interrupt the function block by issuing a new command
with another function block. The signal InVelocity is reset
when the function block is aborted by another function
block. Only positive values are allowed for the inputs

Acceleration and Deceleration.

The command is transferred and executed immediately.

AXIS_REF_- Axis

MC_MoveVelocity_ISD51x

ISD51x

BOOL ——Execute
DINT —— Velocity

UDINT —— Acceleration

UDINT —— Deceleration
UINT —— TorqueLimit

130BE287.10

InVelocity ——BOOL

Busy——BOOL
CommandAborted ——BOOL
Error——BOOL
Errorinfo——DD_ERROR_-
I1SD51x

Illustration 6.67 MC_MoveVelocity I1SD51x

Variable Data type |Default [Description

name value

CommandA- |BOOL Command is aborted by

borted another command.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.46 MC_MoveVelocity ISD51x

6.5.5.8 MC_TorqueControl_ISD51x

This function block continuously exerts a torque or force of
the specified magnitude. This magnitude is reached using
a defined ramp (TorqueRamp), and the function block sets
the InTorque output if the commanded torque level is
reached. If there is no external load, force is applicable.
Positive torque is in the positive direction of velocity and
the movement is limited by velocity. Only positive values
are allowed for the inputs TorqueRamp and Velocity.

The command is transferred and executed immediately.

Variable Data type |Default |Description °
name value MC_TorqueControl_ISD51x g
VAR_IN_OUT g
Axis AXIS_REF_ISD51x Reference to the axis. AXISEFI;E;&- Axis <
See
chapter 6.5.4.1 AXIS_REF_IS BOOL ——Execute InTorque——BOOL
D51x. INT ——Torque Busy ——BOOL
UDINT ——TorqueRamp CommandAborted ——BOOL
VAR_INPUT DINT —— Velocity Error——BOOL
Execute BOOL FALSE Start the motion at rising Errorinfo——DD_ERROR_ISD51x
edge.
Velocity DINT 0 Value of the target velocity
[user-defined velocity unit]. Illustration 6.68 MC_TorqueControl_ISD51x
Acceleration |UDINT 0 Value of the acceleration
(increasing energy of the
motor) [user-defined Variable Data type |Default |Description
acceleration unit]. Only name value
values >0 are allowed. VAR_IN_OUT
Deceleration |UDINT 0 Value of the deceleration Axis AXIS_REF_ISD51x Reference to the axis.
(decreasing energy of the See
motor) [user-defined chapter 6.5.4.1 AXIS_REF_IS
acceleration unit]. Only D51x.
values >0 are allowed. VAR_INPUT
TorqueLimit  |UINT OxFFFF | Maximum torque used Execute BOOL FALSE Start the motion at rising
during this motion [per edge.
thousand of rated torque]. Torque INT 0 Value of the target torque
VAR_OUTPUT [user-defined velocity unit].
InVelocity BOOL Commanded velocity TorqueRamp [UDINT 0 The maximum time
reached. derivative of the set value
Busy BOOL The function block is not of the torque or force [in
finished and new output technical units per s]. Only
values are to be expected. values >0 are allowed.
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Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.
See chapter 6.5.2.3 Error

Indication.

Table 6.47 MC_TorqueControl_ISD51x

6.5.5.9 MC_Gearln_ISD51x

This function block commands a synchronized motion with
the master. The slave ramps up to the ratio of the master
velocity and locks in when this is reached. Any lost
distance during synchronization is not caught up. The
gearing ratio can be changed while MC_Gearin_ISD51x is
running, using a new rising edge of the Execute input.

After being InGear, the servo drive is running position-
controlled. Only positive values are allowed for the inputs
Acceleration and Deceleration. The value 0 is not allowed
for the inputs RatioNumerator and RatioDenominator.

The command is transferred and executed immediately.

o
MC_Gearln_ISD51x S
o
o
GUIDE_VALUE_- Master R
REF_ISD51x -
AXIS_REF_- Slave
ISD51x
BOOL —t—Execute InGear ——BOOL
INT ——RatioNumerator Busy ——BOOL
INT —r—RatioDenominator Command —— BOOL
Aborted
DINT —— Velocity Error ——BOOL
UDINT —— Acceleration Errorinfo —— DD_ERROR_-
I1SD51x
UDINT —— Deceleration

lllustration 6.69 MC_Gearln_ISD51x

Variable Data type |Default |Description Variable Data type |Default [Description
name value name value
Velocity DINT 0 Value of the maximum VAR_IN_OUT
velocity (not necessarily Master GUIDE_VALUE_REF_IS [ Reference to the master
reached) [user-defined D51x axis.
velocity unit]. Only values See Table 6.54.
>0 are allowed. Slave AXIS_REF_ISD51x Reference to the slave axis.
VAR_OUTPUT See
InTorque BOOL Setpoint value of torque or chapter 6.5.4.1 AXIS_REF_IS
force equals the D51x.
commanded value. VAR_INPUT
Busy BOOL The function block is not Execute BOOL FALSE Start the gearing process
finished and new output at rising edge.
values are to be expected. RatioNum- INT 1 Gear ratio numerator.
CommandA- |BOOL Command is aborted by erator
borted another command. RatioDeno- INT 1 Gear ratio denominator.
Error BOOL An error has occurred minator
within the function block. Velocity DINT 0 Maximum velocity used

during gearing in
procedure [user-defined
velocity unit].

Acceleration [UDINT 0 Acceleration used for
gearing in [user-defined

acceleration unit].

Deceleration |UDINT 0 Deceleration used for
gearing in [user-defined

acceleration unit].

VAR_OUTPUT

InGear BOOL Is TRUE if the set value
equals the commanded
value.

Busy BOOL The function block is not

finished and new output
values are to be expected.

CommandA- |BOOL
borted another command.
Error BOOL

Command is aborted by

An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error

Indication.

Table 6.48 MC_GearlIn_ISD51x

6.5.5.10 MC_GearInPos_ISD51x

This function block commands a synchronized motion with
the master. It commands a gear ratio between the position
of the slave and the master axes from the synchronization
point onwards. Only values >0 are allowed for the inputs
Velocity, Acceleration, and Deceleration. The value 0 is not
allowed for the inputs RatioNumerator and RatioDeno-
minator.

The command is transferred and executed immediately.
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e Variable Data type |Default [Description
MC_GearlnPos_ISD51x @ name value
w
GUIDE_VALUE_- Master § MasterSync- |BOOL FALSE FALSE = Master start
REF_ISD51x Direction distance is in the positive
AXIS_REF_- Slave . . .
1SD51x direction of the guide
value.
BOOL ——Execute StartSync——BOOL TRUE = Master start
INT —— RatioNumerator InSync——BOOL di is in th .
INT —— RatioDenominator Busy ——BOOL !Stanlce Is in the n.egat|ve
UDINT ——MasterSyncPosition Command ——BOOL direction of the guide
Aborted value.
DINT ——SlaveSyncPosition Error——BOOL MasterStart- | UDINT 0 Master distance for gear in
MC_SYNC_- ——SyncMode Errorinfo——DD_ERROR_- Di d h he sl
MODE_ ISD51x 1SD51x istance procedure (when the slave
BOOL ——MasterSyncDirection axis is starting to be
UDINT —— MasterStartDistance synchronized).
DINT ——Velocity Velocity DINT 0 Value of the maximum
UDINT ——Acceleration locity (not necessaril
UDINT ——Decelration ve y Y
reached) during the
synchronization process
[user-defined velocity unit].
Illustration 6.70 MC_GearlnPos_ISD51x Only values >0 are
allowed.
Acceleration [UDINT 0 Value of the acceleration
Variable Data type |Default [Description (increasing energy of the
hame value motor) during synchroni-
VAR_IN_OUT zation [user-defined
Master GUIDE_VALUE_REF_IS | Reference to the master acceleration unit]. Only
D51x axis. values >0 are allowed.
See Table 6.54. Deceleration |UDINT 0 Value of the deceleration
Slave AXIS_REF_ISD51x Reference to the slave axis. (decreasing energy of the
See motor) during synchroni-
chapter 6.5.4.1 AXIS_REF_IS zation [user-defined
D51x. acceleration unit]. Only
VAR_INPUT values >0 are allowed.
Execute BOOL FALSE Start the gearing process VAR_OUTPUT
at rising edge. InSync BOOL Is TRUE if the set value
RatioNum- INT 1 Gear ratio numerator. equals the commanded
erator value.
RatioDeno- INT 1 Gear ratio denominator. Busy BOOL The function block is not
minator finished and new output
MasterSync-  [UDINT 0 The position of the master values are to be expected.
Position where the slave is in sync CommandA- |BOOL Command is aborted by
with the master. borted another command.
SlaveSyncPo- |DINT 0 Slave position [user- Error BOOL An error has occurred
sition defined position unit] at within the function block.
which the axes are Errorinfo DD_ERROR_ISD51x Error identification and
running In sync. instance identifier.
SyncMode MC_SYNC_ | mcShort | Defines the mode for See chapter 6.5.2.3 Error
MODE_ISD |est_ISD5 [synchronizing. Indication.
51x 1x See Table 6.50.
Table 6.49 MC_GearInPos_ISD51x
MG36D102 Danfoss A/S © 01/2017 All rights reserved. 211




Dt

Programming

VLT® Integrated Servo Drive ISD® 510 System

Enumeration MC_SYNC_MODE_ISD51x defines the synchro-
nization types for the gear in process.

Name Description

mcShortest_ISD51x | Synchronization is done to have the

shortest way for the slave.

mcCatchUp_ISD51x | Synchronization is done to catch up to
the master axis (synchronization to current

master cycle).

mcSlowDown_ISD51x | Synchronization is done to slow down to
the master axis (synchronization 1 master
cycle later).

Table 6.50 Enumeration MC_SYNC_MODE_ISD51x

6.5.5.11 DD_Getlnertia_ISD51x

This function block is used to determine the inertia of the
servo drive system. Only activate the function block when
the axis is in state Standstill. Only values >0 are allowed for
the inputs VelocityLimit and TorqueLimit.

The command is transferred and executed immediately.

o
DD_Getlnertia_ISD51x 3
o
[2a)
AXIS_REF_- Axis R
ISD51x -
BOOL —— Execute Done ——BOOL
UDINT —— VelocityLimit Busy ——BOOL
UINT ——TorqueLimit CommandAborted ——BOOL
Error ——BOOL
Errorlnfo ——DD_ERROR_ISD51x
Inertia ——REAL
lllustration 6.71 DD_Getlnertia_ISD51x
Variable Data type |Default |Description
name value
VAR_IN_OUT
Axis AXIS_REF_ISD51x Reference to the axis.
See
chapter 6.5.4.1 AXIS_REF_IS
D51x.
VAR_INPUT
Execute BOOL FALSE Starts the inertia

measurement at rising
edge.

VelocityLimit |UDINT 0 Maximum velocity used
during the measurement
[user-defined velocity unit].

Only values >0 are

allowed.
TorqueLimit UINT OxFFFF | Maximum torque used
during this motion [mMNm
(Millinewtonmeter)].
VAR_OUTPUT

Variable Data type |Default [Description

name value

Done BOOL The inertia measurement
has completed successfully
and the value is available.

Busy BOOL The function block is not

finished and new output
values are to be expected.

CommandA- |BOOL
borted another command.
Error BOOL

Command is aborted by

An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.
See chapter 6.5.2.3 Error
Indication.

Inertia REAL Measured inertia [kg m?].

Table 6.51 DD_Getlnertia_ISD51x
6.5.6 Drive — CAM Operation

6.5.6.1 MC_CamTableSelect ISD51x

This function block selects the CAM tables by setting the
connections to the relevant tables. When the Done output
is set, the axis internal buffer defined by CamTablelD is
valid and ready for use in a MC_Camin_ISD51x function
block. The sending and parsing of the CAM can take some
time.

The function block sends the information to the axis.
Execute this function block for every axis if >1 axis must
follow the same CAM. This function block only writes the
CAM information to the servo drive and does not activate
the CAM. Use function block MC_Camin_ISD51x to activate
the CAM. If the CAM profile contains a pattern alignment,
the pattern file must be given to input PatternFile. If there
is no pattern alignment inside the CAM, use an empty
string.

o
MC_CamTableSelect_ISD51x g
w
AXIS_REF_ISD51x Slave g
STRING(80) CamTable -
BOOL —— Execute Done——BOOL
USINT —— CamTablelD Busy——BOOL
BOOL —— MasterAbsolute Error——BOOL

BOOL ——SlaveAbsolute
BOOL —— Cyclic
E_OpenPath ——Path
STRING(80) —— PatternFile

Errorinfo——DD_ERROR_ISD51x
ParseError——WORD
ParseErrorDebug——DWORD

lllustration 6.72 MC_CamTableSelect_ISD51x in TwinCAT®
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Variable Data type |Default [Description
Variable Data type |Default [Description name value
hame value ParseError WORD Detailed information on
VAR_IN_OUT the type of error if there is
Slave AXIS_REF_ISD51x Reference to the slave axis. a CAM parsing failure.
See ParseE- DWORD Depending on the cause
chapter 6.5.4.1 AXIS_REF_IS rrorDebug given in the output
D51x. ParseError, additional
CamTable STRING[80] Reference to CAM debug information is given
description (file name of here. Available in the list
CAM profile on the PLC). of constants CamParsin-
VAR_'NPUT gErrorS.
Execute BOOL FALSE Selection at rising edge
CamTablelD | USINT 0 Identifier of CAM table to Table 6.52 MC_CamTableSelect_ISD51x
be used in the
MC_Camin_ISD51x function 6.5.6.2 MC_Camin_ISD51x
block. Numbers 1-8 are
available CAM buffers. This function block engages the CAM. The command is
MasterAb- BOOL FALSE  [TRUE = absolute transferred immediately and, if Changelmmediate is TRUE, it
solute coordinates. is also executed immediately.
FALSE = relative °
coordinates. MC_CamIn_ISD51x \:q
SlaveAbsolute | BOOL FALSE TRUE = absolute MGUIDE._- Master 2
. VALUE_REF- 2
coordinates. 1SD51x -
FALSE = relative AXIS_REF- Slave
coordinates. -I5b51x
Cyclic BOOL TRUE TRUE = cyclic.
_ . BOOL —— Execute InSync——BOOL
FALSE = non-cydiic. DINT —— MasterOffset Busy——BOOL
pDevice UDINT 0 Automation Studio™ only: REAL —— SlaveOffset Active——BOOL
Pointer to the device name USINT ——CamTablelD CommandAborted——BOOL
on which the CAM file is BOOL ——Changelmmediate Error——BOOL
located BOOL —— UseBlendingDistance Errorinfo——DD_ERROR_ISD51x
ocated. UDINT ——BlendingDistance  EndOfProfile—|—BOOL
Path E_OpenPat | PATH_GE | TwinCAT® only: The BOOL —— SwitchControlSetByCam
h NERIC  |variable of this type selects DD_CAM_- ——StartDelay
DELAY_MODE-
generic or 1 of the _ISD51x
TwinCAT® system paths on
the target device. .
- lllustration 6.73 MC_CamlIn_ISD51x
PatternFile STRING[80] | “ Name of the pattern file
on the PLC in case the
CAM profile contains a
. Variable Data type |Default |Description
pattern alignment. |
VAR_OUTPUT name value
VAR_IN_OUT
Done BOOL CAM profile and configu- -
ration have been
. Master GUIDE_VALUE_REF_IS | Reference to the master
downloaded; Parsing was
D51x axis.
successful. See Table 6
ee Table 6.54.
Busy BOOL The function block is not
R Slave AXIS_REF_ISD51x Reference to the slave axis.
finished and new output
See
values are to be expected. . P AXIS. REF IS
ter 6.5.4.1
Error BOOL An error has occurred ;;p e -
within the function block. x
VAR_INPUT
Errorinfo DD_ERROR_ISD51x Error identification and —
. . . Execute BOOL FALSE Start at rising edge.
instance identifir. MasterOffset [DINT 0 Offset of th ter shaft
See chapter 6.5.2.3 Error astertitse set of the master sha
o to CAM [guide value unit].
Indication.
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Variable Data type |Default [Description Variable Data type |Default [Description
name value name value
SlaveOffset REAL 0 Offset of the slave shaft EndOfProfile  |BOOL Pulsed output signaling
[revolutions]. the cyclic end of the CAM
CamTablelD USINT 0 Identifier of the CAM table profile. It is shown for 1
to be used; linked to the PLC cycle each time the
input of MC_CamTable- end of the CAM profile is
Select_ISD51x. reached. In reverse
Changelm-  |BOOL FALSE | TRUE = Abort the currently direction, the EndOfProfile
mediate running CAM immediately. is also shown at the end
FALSE = Let the currently of the CAM profile (in this
running CAM finish first. case the 15t point of the
UseBlending- |BOOL FALSE | FALSE = Automatically CAM profile).
Distance blend to the beginning of
the new CAM. Table 6.53 MC_Camin_ISD51x
TRUE = Use Blending-
Distance as minimum The structure GUIDE_VALUE_REF_ISD51x is described in
length for blending to the Table 6.54.
new CAM. Variable Data Default Description
Blending- UDINT 0 Used in the direction of name type value
Distance the master, minimum PositionGui- UDINT 0 Value of the position
length used for blending deValue guide value. 1 cycle is
to the new CAM. scaled from 0-16#FFFF
SwitchCon- BOOL TRUE TRUE = Control parameter FFFF
trolSetByCam set selection is handled by VelocityGui- REAL 0 Velocity of the guide
the CAM itself deValue value [rps].
FALSE = Control parameter
set selection via function Table 6.54 GUIDE_VALUE_REF_ISD51x
block DD_SelectControl-
ParamSet_ISD51x (see Enumeration DD_CAM_DELAY _MODE_ISD51x defines the
chapter 6.5.4.26 DD_Select- activation behavior of a CAM (only available with master
ControlParamSet_ISD51x). relative CAM:s).
StartDelay DD_CAM_ | ddNoDel | Influences the activation
DELAY_MO |ay_ISD5 |behavior of a CAM. Only Name Description
DE_ISD51x | 1x valid for Master relative ddNoDelay_IS |CAM activation without delay.
CAMs. D51x
See Table 6.55. ddinput1_ISD5 | Delayed activation of CAM: Processing of CAM is
VAR_OUTPUT 1x delayed until digital input 1 is on.
InSync BOOL Is TRUE if the slave follows ddInput2_ISD5 | Delayed activation of CAM: Processing of CAM is
the commanded CAM 1x delayed until digital input 2 is on.
profile. ddAnylnput_IS | Delayed activation of CAM: Processing of CAM is
Busy BOOL The function block is not D51x delayed until either digital input 1 or 2 is on.
finished and new output
Table 6.55 Enumeration DD_CAM_DELAY_MODE_ISD51x
values are to be expected.
Active BOOL The function block has
control on the axis. 6.5.6.3 DD_CamScaling_ISD51x
CommandA- [BOOL Command is aborted by
borted another command. This function block modifies the parameters relating to the
Error BOOL An error has occurred slave and master scaling. These parameters apply to 1
within the function block. slave axis only. Activate this function block for every slave
Errorinfo DD_ERROR_ISD51x | Error identification and axis that needs manipulation. The manipulation of the
instance identifier. factors can take some time because asynchronous
See chapter 6.5.2.3 Error communication is used.
Indication. The use of the parameters inside the axis takes effect
immediately. The numerator and the denominator for 1
factor are used by the servo drive at the same time.
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DD_CamScaling_ISD51x %
IN]
Slave — AXIS_REF_ISD51x — S
Execute —— BOOL BOOL —— Done
MasterScalingNumerator —— DINT BOOL —— Busy
MasterScalingDenominator —— DINT BOOL —— Error
SlaveScalingNumerator —— DINT DD_ERROR_ISD51x —— Errorinfo
SlaveScalingDenominator —— DINT
lllustration 6.74 DD_CamScaling_ISD51x

Variable Data type |Default [Description

name value

VAR_IN_OUT

Slave AXIS_REF_ISD51x Reference to the slave axis.
See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Execute BOOL FALSE Starts the parameter
transfer to the servo drive
at rising edge.

MasterSca- DINT 1 Numerator for the CAM

lingNumerato master scaling. From the

r slave point of view, the
master overall profile is
multiplied by this factor.

MasterSca- DINT 1 Denominator for the CAM

lingDenomina master scaling. From the

tor slave point of view, the
master overall profile is
divided by this factor.

SlaveScaling- [DINT 1 Numerator for the CAM

Numerator slave scaling. The overall
slave profile is multiplied
by this factor.

SlaveScaling- [DINT 1 Denominator for the CAM

Denominator slave scaling. The overall
slave profile is divided by
this factor.

VAR_OUTPUT

Done BOOL The parameters have been
set.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and

instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.56 DD_CamScaling_ISD51x

6.5.6.4 DD_SetFollowSegment_ISD51x

This function block is used for advanced CAMs only. It
instructs the node to use the specified segment when it is

passed.
o
DD_SetFollowSegment_ISD51x E
[e2
@
AXIS_REF- 8
_ISD51x

BOOL ——Execute Done ——BOOL

UINT ——NodelD Busy ——BOOL

UINT —— SegmentID Error ——BOOL
Errorinfo —— DD_ERROR_ISD51x

lllustration 6.75 DD_SetFollowSegment_ISD51x

Variable Data type |Default [Description

name value

VAR_IN_OUT

Axis AXIS_REF_ISD51x Reference to the axis.

See
chapter 6.5.4.1 AXIS_REF_IS
D51x.

VAR_INPUT

Execute BOOL FALSE Sends the switching
command to enable/
disable the node notifi-
cation at rising edge.

NodelD UINT 0 ID of the node where the
following segment should
be switched.

SegmentID UINT 0 ID of the segment that
should be used from now
on after the node with
NodelD.

VAR_OUTPUT

Done BOOL The command has been
set.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and

instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.57 DD_SetFollowSegment_ISD51x
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6.5.6.5 DD_SetSegmentParameter_ISD51x

This function block is used for advanced CAMs only. It
sends the angle value to the segment with the given
SegmentID and is used with MoveDistanceSegments and
FlyingStopSegments (see chapter 5.7.7.7 Editing Advanced
CAM Profiles for further information). It must be sent before
the specified segment is active. Sending it when the
specified segment is active leads to an error (use
DD_ReadCAMinfo to read the error). The timing is not

checked inside the function block.

DD_SetSegmentParameter_ISD51x

130BE958.10

6.5.6.6 DD_RotationStop_ISD51x

This function block is used for basic and advanced CAMs. It
stops the execution of the CAM for 1 master cycle.

o

DD_RotationStop_ISD51x 5

[e2

w

AXIS_REF_ISD51x Axis §
BOOL ——Execute Done ——BOOL
DD_STOPPING_- —+— StopMode Busy ——BOOL

MODE_ISD51x

REAL —— Deceleration Error ——BOOL

Errorlnfo ——DD_ERROR_ISD51x

AXBEFSESFTX Axis lllustration 6.77 DD_RotationStop_ISD51x
BOOL ——Execute Done ——BOOL
UINT —— SegmentID Busy ——BOOL
REAL —— Angle Error —— BOOL Variable Data type |Default |Description
Errorinfo ——DD_ERROR_- name value
ISD51x
VAR_IN_OUT
Axis AXIS_REF_ISD51x Reference to the axis.
lllustration 6.76 DD_SetSegmentParameter_ISD51x See
chapter 6.5.4.1 AXIS_REF_IS
D51x.
Variable Data type |Default [Description VAR_INPUT
hame value Execute BOOL FALSE  [Stops the processing of
VAR_IN_OUT the CAM for this master
Axis AXIS_REF_ISD51x Reference to the axis. cycle.
See StopMode DD_STOPPI | ddCoasti | Specifies the way of
chapter 6.5.4.1 AXIS_REF_IS NG_MODE |ng_ISD5 |stopping the servo drive
D51x. _ISD51x 1x for this master cycle.
VAR_INPUT See Table 6.60.
Execute BOOL FALSE  |Sends the angle value. Deceleration |REAL 0 Deceleration value used
SegmentID UINT 0 ID of the segment that for the ramping
should use this parameter. procedure. Only positive
Angle REAL 0 Angle parameter to be values are allowed [rps/s].
used by the given VAR_OUTPUT
segment. Angle must be Done BOOL The command has been
given in (slave) revolutions. sent.
VAR_OUTPUT Busy BOOL The function block is not
Done BOOL The parameter has been finished and new output
set. values are to be expected.
Busy BOOL The function block is not Error BOOL An error has occurred
finished and new output within the function block.
values are to be expected. Errorinfo DD_ERROR_ISD51x | Error identification and
Error BOOL An error has occurred instance identifier.
within the function block. See chapter 6.5.2.3 Error
Errorinfo DD_ERROR_ISD51x Error identification and Indication.
instance identifier.
See chapter 6.5.2.3 Error Table 6.59 DD_RotationStop_ISD51x
Indication.

Table 6.58 DD_SetSegmentParameter_ISD51x
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Name Corresponding stopping mode

ddCoasting_ [Coasting and stay in state Operation.enabled

ISD51x

ddRamp_ Slow down on specified ramp and stay in state

ISD51x Operation enabled. The deceleration value must be
specified for this mode.

ddCurren- Slow down on current limit and stay in state

tLimit_ Operation enabled.

ISD51x

Table 6.60 Enumeration DD_STOPPING_MODE_ISD51x

6.5.6.7 DD_NodeNotification_ISD51x

This function

block is used for advanced and basic CAMs. It

enables/disables the sending of a notification when a

certain node

within the CAM is passed. Also, information

about the following segment of this node is transmitted.

The informati
DD_ReadCam

on can be read using function block
Info_ISD51x (see

chapter 6.5.6.9 DD_ReadCaminfo_ISD51x).

Variable Data type |Default |Description

name value

Done BOOL The command has been
sent.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and

instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.61 DD_NodeNotification_ISD51x

6.5.6.8 DD_GoToSetpoint_ISD51x

This function block is used for advanced and basic CAMs. It
commands a movement to the setpoint of the CAM while
the guide value velocity is 0. This is used, for example,

o when starting up a CAM and the axis position is not on
DD_NodeNotification_ISD51 ]
-NodeNotification_ISD51x % the CAM profile.
[aa)

AXIS_REF_- Axis @ The required movement is then calculated by the axis
ISD5Tx itself, based on the direction option code (see Table 6.42
BOOL ——Execute Done ——BOOL for available values) over the specified time. The guide
UINT ——NodelD Busy ——BOOL value velocity must stay at 0 until this movement is

BOOL —— SendNote Error ——BOOL finished
Errorinfo —— DD_ERROR_ISD51x :
o
DD_GoToSetpoint_ISD51x %
[}
Illustration 6.78 DD_NodeNotification_ISD51x AXIS_REF_ISD51x Axis §
BOOL ——Execute Done ——BOOL
Variable Data type Default Description MC_DIRECTION_ISD51x —— Direction Busy ——BOOL
UINT —— Duration Error ——BOOL
hame value Errorinfo ——DD_ERROR-
VAR_IN_OUT _ISD51x
Axis AXIS_REF_ISD51x Reference to the axis.
See Illustration 6.79 DD_GoToSetpoint_ISD51x
chapter 6.5.4.1 AXIS_REF_IS
D51x.
VAR_INPUT Variable Data type |Default |Description
Execute BOOL FALSE Sends the command to name value
enable/disable the node VAR IN OUT
tification. —
notfication Axis AXIS_REF_ISD51x | Reference to the axis.
NodelD UINT 0 ID of the node that See
should/should not send a chapter 6.5.4.1 AXIS_REF_IS
notification when it is D51x - T
d. :
SendN BOOL FALSE .ZZZ;Z N fi VAR INPUT
e te : No notification is
naroe notification | Execute BOOL FALSE Starts the motion at rising
sent. edge
TRUE: Notification is sent -
together with informatio Direction MC_DIRECT | mcShor- | Direction of motion.
ether with information
9 X ION_ISD51 |testWay |See Table 6.42.
of the following segment. 1SD5 1
X X
VAR_OUTPUT —
— Duration UINT 0 Duration of this
movement [ms].
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Variable Data type |Default |Description Variable Data type |Default |Description
name value name value
VAR_OUTPUT Busy BOOL The function block is not
Done BOOL The command has been finished and new output
sent. values are to be expected.
Busy BOOL The function block is not Error BOOL An error has occurred
finished and new output within the function block.
values are to be expected. Errorinfo DD_ERROR_ISD51x | Error identification and
Error BOOL An error has occurred instance identifier.
within the function block. See chapter 6.5.2.3 Error
Errorinfo DD_ERROR_ISD51x Error identification and Indication.
instance identifier. StatusCode UINT The status code differen-
See chapter 6.5.2.3 Error tiates what kind of
Indication. information it is.
Parameter1 UINT Parameter 1: Meaning
Table 6.62 DD_GoToSetpoint_ISD51x depends on the
StatusCode.
6.5.6.9 DD_ReadCamInfo_ISD51 X Parameter2 UINT Parameter 2: Meaning
depends on the
This function block is used for basic and advanced CAMs. It StatusCode.
provides the information that the axis sends out during Parameter3  [UINT Parameter 3: Meaning
the processing of the CAM. The meaning of the status depends on the
code and the parameters can be found in StatusCode.

chapter 2.4.5.5 Advanced CAM.

AXIS_REF_ISD51x

o
DD_ReadCaminfo_ISD51x N
2
Axis 8
BOOL ——Enable Valid ——BOOL
Busy ——BOOL
Error ——BOOL
Errorinfo ———DD_ERROR_ISD51x
StatusCode —+—UINT
Parameter1’ —1—UINT
Parameter2 ——UINT
Parameter3 —+—UINT

lllustration 6.80 DD_ReadCaminfo_ISD51x

Table 6.63 DD_ReadCamlinfo_ISD51x

6.5.7 Drive — CAM Creation

6.5.7.1 Basic CAM

Use these function blocks and the corresponding structure
to generate and modify a basic CAM inside the PLC. The
information inside the structure can also be stored in a file
(see Table 6.70), which can be sent to the servo drive (as
described in chapter 6.5.6.1 MC_CamTableSelect_ISD51x).
Use DD_LoadBasicCamFromFile_ISD51X (see Table 6.69) to
restore the information from the file to the structure.

The structure of the basic CAM is built up as shown in

Table 6.64.
Variable Data type |Default |Description
name value
VAR_IN_OUT
Axis AXIS_REF_ISD51x Reference to the axis.
See
chapter 6.5.4.1 AXIS_REF_IS
D51x.
VAR_INPUT
Enable BOOL FALSE Read the information
continuously while
enabled.
VAR_OUTPUT
Valid BOOL The function block has a
valid set of outputs.
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DD_BASIC_CAM_ISD51x

Variable name Data Defaul | Description
type t
value
MasterScaling DD_FACTOR_ISD5 | Parameters for master
1x scaling.

See Table 6.66.

DD_FACTOR_ISD5 | Parameters for slave
1x scaling.
See Table 6.66.

SlaveScaling

ControlParame- DD_CONTROL_PA |Parameters for control
terSet1 RAMETER_ISD51x |parameter set 1.

See Table 6.67.

ControlParame- DD_CONTROL_PA |Parameters for control
terSet2 RAMETER_ISD51x |parameter set 2.

See Table 6.67.

FollowingError DD_FOLLOWING_ |Parameters for

ERROR_ISD51x following error set-up.

See Table 6.68.

DataPoints ARRAY of Array of data points for
DD_DATA_POINT_ | the basic CAM.
ISD51x See Table 6.65.
NumberOfData- UINT 0 Gives the number of
Points used data points inside
the array.

Table 6.64 DD_BASIC_CAM_ISD51x

The basic CAM consists of header information, such as
master and slave scaling, control parameter sets 1 and 2,
and error parameters. The parameters are optional within
the file. If all the subelements of 1 structure are 0, the
element is not created within the CAM file.

The data points, which define the functionality of the CAM,
are kept in an array of data points. The number of data
points used must be written to the variable NumberOfDa-
taPoints. Each data point contains the elements shown in
Table 6.65.

DD_DATA_POINT_ISD51x

Variable name Data Defaul [ Description
type t
value
Velocity REAL 0 Velocity of the axis in

this data point. The
velocity must be given
as a factor between the
velocity of the axis in
relation to the velocity
of the guide value.

Acceleration REAL 0 Acceleration of the axis
in this data point. The
acceleration must be
given as a factor
between the
acceleration of the axis
in relation to the
velocity of the guide
value.

Table 6.65 DD_DATA_POINT_ISD51x

For this structure, the optional elements (Velocity and
Acceleration) are always written to the file as they do not
change the behavior.

DD_FACTOR_ISD51x

Variable Data [Defau |Description
name type |It
value

Numerator DINT (O Numerator part of the factor. 2
negative values result in a

positive factor.

Denominator |[DINT |0 Denominator part of the factor. 2

negative values result in a

positive factor.

Table 6.66 DD_FACTOR_ISD51x

DD_CONTROL_PARAMETER_ISD51x

Variable Data [Defau |Description
Variable name Data Defaul [ Description name type |It
type t value
value SpeedP REAL |0 Proportional part of the speed
MasterPosition REAL 0 Master position for this controller.
data point. Given in Speed| REAL |0 Integral part of the speed
revolutions of guide controller.
value. Value range: 0-1. SpeedD REAL |0 Differential part of the speed
SlavePosition REAL 0 Axis position for this controller.
data point. Given in Inertia REAL |0 Inertia used for feed-forward
revolutions of rotor calculations. [kg m?]
position. This is the PositionP REAL (O Proportional part of the position
position at gear in controller.
(motor side). PositionD REAL (O Differential part of the position
controller.
Table 6.67 DD_CONTROL_PARAMETER_ISD51x
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DD_FOLLOWING_ERROR _ISD51x

Variable Data [Defau |Description
name type |It
value
WindowRev  |REAL |0 Following error window [rev].
TimeOut UINT (O Following error timeout [ms].

Table 6.68 DD_FOLLOWING_ERROR _ISD51x

DD_LoadBasicCamFromFile_ISD51x

This function block is used to fill the CAM structure out of
an existing basic CAM file. The validity of the XML-structure
is not checked by this function block.

Variable Data type |Default |Description

name value

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.
See chapter 6.5.2.3 Error
Indication.

Table 6.69 DD_LoadBasicCamFromFile_ISD51x

o . .
DD_LoadBasicCamFromFile_ISD51x é DD._SaveB.asmCamT?Flle_ISDS1 X .
. 2 This function block is used to save a CAM structure into a
CDADI\/I_BIIS\|53|5C1_>; BasicCam S CAM file. If the file already exists, it is overwritten. The
optional elements in the CAM (for example, Master/slave
BOOL ——Execute Done ——BOOL scaling, or the control parameter sets) are not saved in the
STRING(80) ——FileName Busy ——BOOL file if all subelements of the element are 0.
E_OpenPath ——Path Error ——BOOL
Errorinfo ——DD_ERROR_ISD51 e
rrorinte - - X DD_SaveBasicCamToFile_ISD51x %'
(o)}
@
. . . . DD_BASIC_. BasicCam 53
Illustration 6.81 DD_LoadBasicCamFromFile_ISD51x in CAM_ISD51x -
TwinCAT® BOOL —|—Execute Done ——BOOL
STRING(80) —— FileName Busy ——BOOL
E_OpenPath ——— Path Error ——BOOL
Variable Data type |Default |Description Errorinfo ——DD_ERROR_ISD5 1
name value
VAR_IN_OUT Illustration 6.82 DD_SaveBasicCamToFile_ISD51x in TwinCAT®
BasicCam DD_BASIC_CAM_ISD5 | Structure filled with the
1x information of the file.
This structure is cleared Variable Data type |Default |Description
after activation. name value
See chapter 6.5.7.1 Basic VAR IN OUT
CAM. ——
BasicCam DD_BASIC_CAM_ISD5 [ Content of this structure is
VAR_INPUT 1x written to a file. Do not
Execute BOOL FALSE Fills the CAM structure change the content of the
with the file information. structure while this
FileName STRING[80] [“ Filename of the CAM function block is Busy.
profile file on the PLC. VAR INPUT
i i io™ . —
pDevice UDINT 0 Automation Studio™ only: Execute BOOL FALSE Write information from
Pointer to the device structure to the file
name on which the file is FileName STRING[80] |” File name of the CAM
located. profile file on the PLC.
Path E_OpenPat | PATH_GE | TwinCAT® only: The pDevice UDINT 0 Automation Studio™ only:
h NERIC variable of this type Pointer to the device
selects generic or 1 of the name on which the file is
TwinCAT® system paths on located.
the target device. Path E_OpenPat |PATH_GE [TwinCAT® only: The
VAR_OUTPUT h NERIC  [variable of this type
Done BOOL CAM profile has been read selects generic or 1 of the
and structure can now be TwinCAT® system paths on
used. the target device.
VAR_OUTPUT
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Variable Data type |Default |Description

name value

Done BOOL CAM profile has been
written to the file.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred
within the function block.

Errorinfo DD_ERROR_ISD51x Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Table 6.70 DD_SaveBasicCamToFile_ISD51x
6.5.8 SAB

6.5.8.1 SAB_REF

Represents the state of an ISD 510 Servo Access Box. It
handles the PDO communication and the internal state. To
use the SAB-related function blocks, instantiate 1 function
block for each SAB used. Also, connect the inputs and
outputs to the objects that are mapped in the
development environment for synchronous communication
(see chapter 6.3.1.2 Creating a TwinCAT® Project and

chapter 6.4.1.2 Creating an Automation Studio ™ Project).

o
SAB_REF @
2
[aa)
o
o
BOOL ——ModuleOk RPDO —— UDINT[0..8]
USINT ——NodeNumber
STRING[80] —— SlotName
UDINTI[0..8] ——TPDO
lllustration 6.83 SAB_REF in Automation Studio™
<)
SAB_REF b
2
o
o
m
BOOL —+— W(cState RPDO —+— ARRAY[0..8] OF UDINT
UINT ——State
T_AmsPort ——NodeNumber
T_AmsNetldArr —— AmsNetld
ARRAY[0..8] OF- ——TPDO
UDINT

Illustration 6.84 SAB_REF in TwinCAT®

6.5.8.2 DD_Power_SAB

Controls the power for the output lines (On or Off). The
Enable input enables the DC-link voltage on the output
lines and not the function block itself.

=
DD_Power_SAB g
2
o
SAB_REF Sab @
BOOL ——Enable Status ——BOOL
TIME —— TimeLimit Valid ——BOOL
Error ——BOOL
Errorinfo ———DD_ERROR_ISD51x
Illustration 6.85 DD_Power_SAB
Variable |Data Default Description
name type value
VAR_IN_OUT
Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF.
VAR_INPUT

Enable BOOL FALSE If this input is true, DC-link

voltage for the lines is enabled.

TimeLimit | TIME t#O0ms Timeout after which an error is
signaled if the Status has not
changed to TRUE while Enable
is TRUE. Set the value to 0 to

disable the time limit.

VAR_OUTPUT

Effective state of the DC-link
voltage on the output lines.

Status BOOL

Valid BOOL If TRUE, the function block has

a valid set of outputs.

Error BOOL An error has occurred within
the function block.

DD_ERROR_ISD51x |Error identification and instance
identifier.

See chapter 6.5.2.3 Error
Indication.

Errorinfo

Table 6.71 DD_Power_SAB

If the DD_Power_SAB function block is called when Enable
= TRUE while in Standby state, the SAB state changes to
Operation enabled.

The error variable is set to TRUE if the Enable input is TRUE
for the time specified in the input TimeLimit, while the
Status remains FALSE. It indicates a hardware problem with
the power stage. If power fails, also during operation, it
generates a transition to the Fault state.

Only issue 1 function block DD_Power_SAB per SAB.

The Enable input in this function block is not an Enable
input as described in chapter 6.5.2.2 Function Blocks with
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Enable Input. Therefore, the general rules for the Enable
input do not apply here. This function block is implicitly
enabled. The Enable input of this function block controls
the DC-link voltage on the output lines of the SAB. All
outputs are always updated (so Valid can be TRUE, even if
Enable is FALSE).

The input TimeLimit represents the maximal duration of
functionality. If the TimeLimit is exceeded during switching
on the SAB, an Error is signaled at the outputs. However,
the functionality according to the Enable input is
continued. If Enable is TRUE, the function block continues
to attempt to enable the DC-link voltage of the SAB. If
Enable is FALSE, the function block continues to attempt to
disable the DC-link voltage of the SAB. If the SAB starts
reacting again, the Error output can change to FALSE again
without a new rising edge of Enable. Set the value to 0 to
disable the time limit functionality.

The command is transferred immediately, but it can take
some time until the SAB has enabled the DC-link voltage
and the output Status becomes TRUE.

6.5.8.3 DD_Reset_SAB

This function block makes the transition from the state
Fault to Standby by resetting all internal SAB-related errors.
It does not affect the output of the function block
instances.

The command is transferred and executed immediately.

=

DD_Reset_SAB g

(e}

w

o

SAB_REF Sab R
BOOL ——Execute Done ——BOOL
Busy ——BOOL
Error ——BOOL

Errorinfo —— DD_ERROR_ISD51x

lllustration 6.86 DD_Reset_SAB

Variable |Data Default Description
name type value
VAR_IN_OUT
Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF.
VAR_INPUT

Execute |BOOL FALSE Resets all internal SAB-related

errors.

VAR_OUTPUT

Done BOOL Standby state is reached

Busy BOOL The function block is not
finished and new output values
are to be expected.

Error BOOL An error has occurred within

the function block.

Errorinfo | DD_ERROR_ISD51x | Error identification and instance
identifier.
See chapter 6.5.2.3 Error

Indication.

Table 6.72 DD_Reset_SAB

6.5.8.4 DD_ReadSabinfo_SAB

This function block returns detailed information about the
SAB.
The output data is available immediately.

o
DD_ReadSablnfo_SAB E
SAB_REF Sab %
R
BOOL —1—Enable Valid ——BOOL
Busy —+—BOOL
Error ——BOOL
Errorinfo —— DD_ERROR_ISD51x
CommunicationReady —+—BOOL
ReadyForPowerOn —— BOOL
PowerOn —+—BOOL
SabWarning ——BOOL
SabError ——BOOL

lllustration 6.87 DD_ReadSablinfo_SAB

Variable Data Default Description

name type value

VAR_IN_OUT

Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF.

VAR_INPUT

Enable BOOL FALSE Get the SAB information
continuously while enabled.

VAR_OUTPUT

Valid BOOL The function block has a valid
set of outputs.
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Table 6.73 DD_ReadSabinfo_SAB

6.5.8.5 DD_ReadSabError_SAB

This function block presents general SAB errors unrelated
to the function blocks (for example, overtemperature in
the SAB). The output SabErrorlD gives the last error that
occurred in the SAB (see chapter 9.3.2 Warnings and

Alarms).

The output data needs to be read from the device and is
therefore not immediately available.

Variable Data Default Description Variable Data Default Description
name type value name type value
Busy BOOL The function block is not VAR_IN_OUT
finished and new output Sab SAB_REF Reference to the SAB.
values are to be expected. See chapter 6.5.8.1 SAB_REF.
Error BOOL An error has occurred within VAR_INPUT
the function block. Enable BOOL  [FALSE Get the SAB information
Errorinfo DD_ERROR_ISD51x | Error identification and continuously while enabled.
instance identifier. VAR_OUTPUT
See chapter 6.5.2.3 Error Valid BOOL The function block has a valid
Indication. set of outputs.
Communica- | BOOL Network is initialized and Busy BOOL The function block is not
tionReady ready for communication. finished and new output
ReadyFor- BOOL SAB is ready to enable the values are to be expected.
PowerOn power on the lines (mains Error BOOL An error has occurred within
voltage is applied on the the function block.
SAB). Errorinfo DD_ERROR_ISD51x | Error identification and
PowerOn BOOL TRUE shows that the power is instance identifier.
switched on at the output See chapter 6.5.2.3 Error
lines. Indication.
SabWarning |BOOL Warning(s) present on the SabErrorlD |WORD The value of the SAB error.
SAB. Available in the list of
SabError BOOL Error(s) present on the SAB. constants: SabErrorCodes.

Table 6.74 DD_ReadSabError_SAB

6.5.8.6 DD_ReadSabWarning_SAB

This function block presents general SAB warnings
unrelated to the function blocks (for example, high
temperature in the SAB). The output SabWarningID gives
the last warning that occurred in the SAB (see

chapter 9.3.2 Warnings and Alarms).

The output data needs to be read from the device and is
therefore not immediately available.

o o
DD_ReadSabError_SAB g‘g DD_ReadSabWarning_SAB 3
(o))
w w
SAB_REF sab g SAB_REF sab 8
oM
BOOL ——Enable \:‘"d T Eggt BOOL —|—Enable Valid —— BOOL
Eusy BOOL Busy —+—BOOL
E lrr?r DD_ERROR_ISD51 Error ——BOOL
s br;or n"g N WO_RD - X Errorinfo —— DD_ERROR_ISD51x
abError SabWarninglD ——WORD
Illustration 6.88 DD_ReadSabError_SAB . .
lllustration 6.89 DD_ReadSabWarning_SAB
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Variable |Data Default Description Variable Data Default Description
name type value name type value
VAR_IN_OUT VAR_IN_OUT
Sab SAB_REF Reference to the SAB. Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF. See chapter 6.5.8.1 SAB_REF.
VAR_INPUT VAR_INPUT
Enable BOOL FALSE Get the SAB information contin- Execute BOOL FALSE Read the information at
uously while enabled. rising edge.
VAR_OUTPUT VAR_OUTPUT
Valid BOOL The function block has a valid Done BOOL The values have successfully
set of outputs. been read from the device.
Busy BOOL The function block is not Busy BOOL The function block is not
finished and new output values finished and new output
are to be expected. values are to be expected.
Error BOOL An error has occurred within Error BOOL An error has occurred
the function block. within the function block.
Errorinfo |DD_ERROR_ISD51x | Error identification and instance Errorinfo DD_ERROR_ISD51x | Error identification and
identifier. instance identifier.
See chapter 6.5.2.3 Error See chapter 6.5.2.3 Error
Indication. Indication.
SabWar- | WORD The value of the SAB warning. SerialNumber [STRING[18] Serial number of the SAB.
ninglD Available in the list of constants: MajorVer- UINT Major firmware version
SabErrorCodes. sionNo number.
MinorVer- UINT Minor firmware version
Table 6.75 DD_ReadSabWarning_SAB sionNo number.
BetaVer- UINT Beta firmware version
6.5.8.7 DD_ReadVersion_SAB sionNo number.
SoftwareType |UINT Loaded software type.

This function block reads the firmware version and the
serial number of the SAB. Done is TRUE when the data-
outputs are valid. The version number consists of a major,
a minor, and beta version number (see chapter 8.29 Object
0x400A: Communication Settings).

The output data needs to be read from the device and is
therefore not immediately available.

Table 6.76 DD_ReadVersion_SAB

6.5.8.8 DD_UpdateFirmware_SAB

This function block updates the firmware of the SAB, which
can only be carried out in Standby state. Carry out a power

o cycle to use the SAB after updating. For more details on
DD_ReadVersion_SAB 3 .
- - s the firmware update, see chapter 3.8 Firmware Update.
w
SAB_REF Sab § o
- DD_UpdateFirmware_SAB =
o
BOOL —{— Execute Done ——BOOL 3
Busy —— BOOL SAB_REF Sab o
Error ——BOOL
Errorinfo ———DD_ERROR_ISD51x BOOL —— Execute Done ——BOOL
SerialNumber ——STRING(18) STRING(80) —|— FileName Busy —— BOOL
MéjorVers!onNo —UINT E_OpenPath —+— Path Error —+—BOOL
MinorVersionNo ——UINT Errorinfo —|— DD_ERROR_ISD51x
BetaVersionNo —— UINT
SoftwareType ——UINT
lllustration 6.91 DD_UpdateFirmware_SAB in TwinCAT®
lllustration 6.90 DD_ReadVersion_SAB
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Variable

name

Data type

Default value

Description

VAR_IN_OUT

Sab SAB_REF

Reference to the SAB.
See
chapter 6.5.8.1 SAB_REF.

VAR_INPUT

Execute |BOOL

FALSE

Starts the firmware

update at a rising edge.

FileName | STRING[80]

File name of the
firmware file on the PLC.

pDevice |UDINT

Automation Studio™
only: Pointer to the
device name on which
the firmware file is
located.

Path E_OpenPath

PATH_GENERIC

TwinCAT® only: The
variable of this type
selects generic or 1 of
the TwinCAT® system
paths on the target
device.

VAR_OUTPUT

Done BOOL

The firmware file has
successfully been
transferred. Carry out a
power cycle on the SAB
to enable the new
firmware.

Busy BOOL

The function block is not
finished and new output
values are to be
expected.

Error BOOL

An error has occurred
within the function
block.

Errorinfo

DD_ERROR_ISD51x

Error identification and
instance identifier.

See chapter 6.5.2.3 Error
Indication.

Table 6.77 DD_UpdateFirmware_SAB

6.5.8.9 DD_ReadDcLinkPower_SAB

This function block provides the value of the actual DC-link
power (see chapter 8.4 Object 0x2001: DC-link Related
Values) if Enable is set. Valid is TRUE when the data-output
Power is valid. If Enable is reset, the data loses its validity
and all outputs are reset, regardless of whether new data is

available.

The output data is available immediately.

o

DD_ReadDcLinkPower_SAB S

2

SAB_REF Sab 5
BOOL ——Enable Valid ——BOOL
Busy —+—BOOL
Error ——BOOL

Errorinfo —— DD_ERROR_ISD51x
Power —— REAL

Illustration 6.92 DD_ReadDcLinkPower_SAB

Variable |Data Default Description

name type value

VAR_IN_OUT

Sab SAB_REF Reference to the SAB.

See chapter 6.5.8.1 SAB_REF.

VAR_INPUT

Enable BOOL FALSE Get the value of the parameter
continuously while enabled

VAR_OUTPUT

Valid BOOL The function block has a valid
output.

Busy BOOL The function block is not
finished and new output values
are to be expected.

Error BOOL An error has occurred within
the function block.

Errorinfo |DD_ERROR_ISD51x | Error identification and instance
identifier.

See chapter 6.5.2.3 Error
Indication.

Power REAL Value of the actual DC-link

current [Ampere].

Table 6.78 DD_ReadDcLinkPower_SAB

6.5.8.10 DD_ReadDcLinkVoltage_SAB

This function block provides the value of the actual DC-link
voltage (see chapter 8.4 Object 0x2001: DC-link Related
Values) if Enable is set. Valid is TRUE when the data-output
Voltage is valid. If Enable is reset, the data loses its validity
and all outputs are reset, regardless of whether new data is

available.

The output data is available immediately.

MG36D102
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o

DD_ReadDcLinkVoltage_SAB g

D

SAB_REF Sab S
BOOL ——Enable Valid ——BOOL
Busy ——BOOL
Error ——BOOL

Errorinfo —— DD_ERROR_ISD51x

Voltage —— INT

Illustration 6.93 DD_ReadDcLinkVoltage_SAB

o
DD_ReadParameter4_SAB ,:\r'
[o))
w
SAB_REF Sab 3
jaa)
BOOL ——Enable Valid ——BOOL
UINT —— Index Busy ——BOOL
USINT —— Subindex Error ——BOOL
Errorlnfo ——DD_ERROR_ISD51x
AbortCode —— DWORD
Value ——DWORD

Illustration 6.94 DD_ReadParameter4_SAB

Variable |Data Default Description
name type value
VAR_IN_OUT
Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF.
VAR_INPUT

Enable BOOL FALSE Get the value of the parameter

continuously while enabled.

Variable Data Default |Description
name type value
VAR_IN_OUT
Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF.
VAR_INPUT

Enable BOOL FALSE Get the value of the parameter

continuously while enabled.

VAR_OUTPUT

Valid BOOL The function block has a valid
output.

Busy BOOL The function block is not

finished and new output values
are to be expected.

Error BOOL An error has occurred within

the function block.

Errorinfo | DD_ERROR_ISD51x | Error identification and instance
identifier.
See chapter 6.5.2.3 Error

Indication.

Value of the actual DC-link
voltage [V].

Voltage |INT

Table 6.79 DD_ReadDcLinkVoltage_SAB

6.5.8.11 DD_ReadParameter4_SAB

This function block asynchronously reads general objects
of up to 4 bytes from the object dictionary of the SAB if
the Enable input is set. For the index and the sub-index of
the parameters, see chapter 8 SAB Parameter Description.
The output data needs to be read from the device and is
therefore not immediately available.

Index UINT Index of the object to be read.

Subindex [USINT |0 Sub-index of the object to be
read.

VAR_OUTPUT

Valid BOOL The function block has a valid
output.

Busy BOOL The function block is not
finished and new output
values are to be expected.

Error BOOL An error has occurred within
the function block.

Errorinfo DD_ERROR_ISD51x | Error identification and

instance identifier.
See chapter 6.5.2.3 Error
Indication.

AbortCode |DWORD SDO abort code if there is an
error. Available in the list of

constants: SdoAbortCodes.

Value DWORD Value of the specified

parameter.

Table 6.80 DD_ReadParameter4_SAB

6.5.8.12 DD_ReadParameter_SAB

This function block asynchronously reads general objects
from the object dictionary of the SAB if the Enable input is
set. For the index and the sub-index of the parameters, see
chapter 8 SAB Parameter Description. The output data needs
to be read from the device and is therefore not available
immediately.
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° 6.5.8.13 DD_WriteParameter4_SAB
DD_ReadParameter_SAB £y
PN
SAB_REF Sab 2 This function block asynchronously writes general objects
- of up to 4 bytes to the object dictionary of the SAB. For
BOOL —{—Enable Valid —— BOOL the index and the sub-index of the parameters, see
UINT ——Index Busy ——BOOL chapter 8 SAB Parameter Description.
Ss:m ::Z;ﬁ';:rex Ermfl::or ::[B)OD(_)ERROR_ISDSH The data needs to be written to the device asynchronously
UDINT —— BufferSize AbortCode —— DWORD and is therefore not available in the SAB immediately.
DataLength ——— UDINT °
DD_WriteParameter4_SAB E
o
@
lllustration 6.95 DD_ReadParameter_SAB SAB_REF Sab 8
BOOL —— Execute Done ——BOOL
Variable Data Default |Description UINTiilnde.x Busy ——BO0L
USINT —+— Subindex Error ——BOOL
name type value USINT —— Length Errorinfo —— DD_ERROR_ISD51x
VAR_IN_OUT DWORD —— Value AbortCode —— DWORD
Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF.
VAR_INPUT Illustration 6.96 DD_WriteParameter4_SAB
Enable BOOL FALSE Get the value of the
parameter continuously while
enabled Variable Data Default |Description
Index UINT Index of the object to be read. hame type value
Subindex | USINT Sub-index of the object to be VAR_IN_OUT
read. Sab SAB_REF Reference to the SAB.
pBuffer UDINT |0 Pointer to a buffer where the See chapter 6.5.8.1 SAB_REF.
read data will be placed (use VAR_INPUT
ADR() function). Execute BOOL FALSE Write the value of the
BufferSize |UDINT |0 Maximum size of the read parameter at rising edge.
data (size of the provided Index UINT 0 Index of the object to be
buffer given in byte; use written.
SIZEOF() function) Subindex |USINT 0 Sub-index of the object to be
VAR_OUTPUT written.
Valid BOOL The function block has a valid Length USINT 0 Length of the data to be
output. written [Byte].
Busy BOOL The function block is not Value DWORD |0 New value of the specified
finished and new output parameter.
values are to be expected. VAR_OUTPUT
Error BOOL An error has occurred within Done BOOL The value has been
the function block. successfully written to the
Errorinfo DD_ERROR_ISD51x | Error identification and device.
instance identifier. Busy BOOL The function block is not
See chapter 6.5.2.3 Error finished and new output
Indication. values are to be expected.
AbortCode |DWORD SDO abort code if there is an Error BOOL An error has occurred within
error. Available in the list of the function block.
constants: SdoAbortCodes. Errorinfo DD_ERROR_ISD51x | Error identification and
DataLength |UDINT Length of the read data [Byte]. instance identifier.
See chapter 6.5.2.3 Error
Indication.
Table 6.81 DD_ReadParameter_SAB AbortCode [DWORD SDO abort code if there is an
error. Available in the list of
constants: SdoAbortCodes.

Table 6.82 DD_WriteParameter4_SAB
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6.5.8.14 DD_WriteParameter_SAB

This function block asynchronously writes general objects
to the object dictionary of the SAB. For the index and the
sub-index of the parameters, see chapter 8 SAB Parameter
Description. The data needs to be written to the device

asynchronously and is therefore not immediately available

in the SAB.
o
DD_WriteParameter_SAB E
&
SAB_REF Sab @
BOOL —+—Execute Done ——BOOL
UINT —— Index Busy ——BOOL
USINT —— Subindex Error ——BOOL
USINT —— Length Errorinfo —— DD_ERROR_ISD51x
UDINT —— pBuffer AbortCode —— DWORD

lllustration 6.97 DD_WriteParameter_SAB

6.5.8.15 DD_Trace_SAB

This function block is used to start a trace in the SAB with
the settings given in the input variables. The behavior of
this function block is the same as described for the
function block DD_Trace_ISD51x (see
chapter 6.5.4.24 DD_Trace_ISD51x).

SAB_REF

DD_Trace_SAB

Sab

BOOL —— Execute
BOOL ——Abort
UDINT —— pTraceBuffer

UDINT —— TraceBufferSize
DD_SAMPLING_- ——SamplingRate

RATE_ISD51x

=

o0

~

o

w

o

o

m
Done——BOOL
Busy ——BOOL
CommandAborted ——BOOL
Error——BOOL

Errorinfo——DD_ERROR_-

ISD51x

UINT ——SampleCount

UINT —— SubSampling

ARRAY[0..7]OF UDINT ——SignallDs
UDINT ——TriggerlD

USINT ——TriggerPoint

REAL ——TriggerLevel

BOOL ——TriggerSlope

Status——USINT

TraceLength——UDINT

Variable Data Default |Description
hame type value Illustration 6.98 DD_Trace_SAB
VAR_IN_OUT
Sab SAB_REF Reference to the SAB.
See chapter 6.5.8.1 SAB_REF. Variable name |Data type Default |Description
VAR_INPUT value
Execute BOOL FALSE Write the value of the VAR_IN_OUT
parameter at rising edge. Sab SAB_REF Reference to the
Index UINT 0 Index of the object to be SAB.
written. See
Subindex |USINT 0 Sub-index of the object to be chapter 6.5.8.1 SAB_
written. REF.
Length USINT 0 Length of the data to be VAR INPUT
written [Byte]. Execute BOOL FALSE Starts the trace
pBuffer UDINT |0 Pointer to the buffer that functionality at
contains the data to be written rising edge and
(use ADR() function). keeps on polling
VAR_OUTPUT until the data is
Done BOOL The value has successfully available.
been written to the device. Abort BOOL FALSE Abort the ongoing
Busy BOOL The function block is not trace. New values
finished and new output are only evaluated
values are to be expected. on rising edge of
Error BOOL An error has occurred within Execute.
the function block. pTraceBuffer | UDINT 0 Reference to a
Errorinfo DD_ERROR_ISD51x | Error identification and buffer where the
instance identifier. read trace data will
See chapter 6.5.2.3 Error be placed; Use
Indication. ADR() function.
AbortCode | DWORD SDO abort code if there is an TraceBufferSize | UDINT 0 Size of the trace
error. Available in the list of buffer; use SIZEOF()
constants: SdoAbortCodes. function. Size of the
provided buffer
Table 6.83 DD_WriteParameter_SAB [Bytel.
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Variable name | Data type Default Description Variable name | Data type Default Description
value value
SamplingRate [DD_SAMPLING |ddFastTas [Sampling rate of the Status USINT Holds the state of
_RATE_ISD51x [k_ISD51x | trace. the tracing process
SampleCount [ UINT 4000 Number of samples (valid while Busy is
to be traced per TRUE):
channel. 0 = Configuring the
SubSampling  [UINT 1 Multiplier to adjust trace.
time difference 1 = Trace
between trace configured and
samples. started.
SignallDs ARRAY[0..7] of |0, 0, 0, 0, [IDs of the signals to 2 = Waiting for
UDINT 0,0, 0, 0] |be traced. Available trigger.
in the list of 3 = Triggered;
constants: SabTrace- Waiting for
Signals. completion of the
TriggerID UDINT 0 ID of the signal trace.
used for triggering. 4 = Uploading trace
Available in the list data.
of constants: SabTra- 5 = Trace data
ceSignals. Set to 0 received
for instant tracing. successfully.
TriggerPoint ~ [USINT 10 Amount of pre- Tracelength | UDINT Length of trace data
trigger history that has been
[percentagel. uploaded [Byte]. 1
Value range: 0-100 sample (REAL) is 4
TriggerLevel REAL 0.0 Level at which is Bytes long.
triggered (in trigger Table 6.84 DD_Trace_SAB
signal units).
frogersiope | BOOL T Tgerson 6.5.8.16 DD_SimulateGuideValue_SAB
FALSE: Triggers on
falling slope. This function block is used to simulate a guide value
VAR OUTPUT without a physical encoder connected. It can be conserved
Done BOOL The trace has as virtual master axis. Linear ramps are used for the
successfully been calculation of the position guide value. The simulated
recorded and read value can be read by using the function blocks
from the device. DD_ReadPosGuideValueRef _SAB (see
Busy BOOL The function block chapter 6.5.8.17 DD_ReadPosGuideValueRef_SAB) and
is not finished and DD_ReadVelGuideValueRef_SAB (see
new output values chapter 6.5.8.18 DD_ReadVelGuideValueRef_SAB).
are to be expected. Object 0x2063: Guide value reference option code must be
CommandA-  [BOOL Trace has been set accordingly to enable the simulation functionality (see
borted aborted successfully. chapter 8.18 Object 0x2063: Guide Value Reference Option
Error BOOL An error has Code).
occurred within the
function block.
Errorinfo DD_ERROR_ISD51x Error identification
and instance
identifier.
See
chapter 6.5.2.3 Error
Indication.
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SAB_REF

DD_SimulateGuideValue_SAB

Sab

130BE979.10

BOOL ——Enable

REAL —— Velocity
REAL —— Acceleration
REAL —— Deceleration

Valid ——BOOL
Busy ——BOOL
Error ——BOOL
Errorinfo ———DD_ERROR_ISD51x

lllustration 6.99 DD_SimulateGuideValue_SAB

Variable name

Data type

Default value

Description

VAR_IN_OUT

Sab

SAB_REF

Reference to
the SAB.
See

Variable name |Data type Default value

DD_ERROR_ISD51x

Description

Errorinfo Error identifi-
cation and
instance
identifier.

See

chapter 6.5.2.3

Error Indication.

Table 6.85 DD_SimulateGuideValue_SAB

6.5.8.17 DD _ReadPosGuideValueRef SAB

This function block provides the value of the position
guide value reference if Enable is set (see

chapter 8.17 Object 0x2062: Position Guide Value Reference).
Valid is TRUE when the data-output PosGuideValue is valid.
If Enable is reset, the data loses its validity and all outputs

chapter 6.5.8.1
SAB_REF.

VAR_INPUT

Enable BOOL FALSE If Enable is
TRUE, the
guide value is
simulated by

the SAB.

Velocity REAL 0.0 Velocity of the
guide value

[rps].

Acceleration REAL 0.0 Acceleration
used for the
guide value
calculation

[rps/s].

Deceleration REAL 0.0 Deceleration
used for the
guide value
calculation

[rps/s].

VAR_OUTPUT

Valid BOOL The function
block has a

valid output.

Busy BOOL The function
block is not
finished and
new output
values are to

be expected.

Error BOOL An error has
occurred
within the

function block.

are reset, regardless of whether new data is available.
The output data is available immediately.

SAB_REF

DD_ReadPosGuideValueRef_SAB

Sab

BOOL ——Enable

130BE980.10

Valid ——BOOL

Busy ——BOOL
Error ——BOOL

Errorinfo —— DD_ERROR_ISD51x
PosGuideValue —— UDINT

Illustration 6.100 DD_ReadPosGuideValueRef_SAB

Variable name

Data type Default value

Description

VAR_IN_OUT

Sab

SAB_REF

Reference to
the SAB.

See

chapter 6.5.8.1
SAB_REF.

VAR_INPUT

Enable

BOOL FALSE

Get the value
of the
parameter
continuously
while enabled.

VAR_OUTPUT

Valid

BOOL

The function
block has a
valid output.

Busy

BOOL

The function
block is not
finished and
new output
values are to
be expected.
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Variable name |Data type Default value |Description Variable name |Data type Default value |Description
Error BOOL An error has Valid BOOL The function
occurred block has a
within the valid output.
function block. Busy BOOL The function
Errorinfo DD_ERROR_ISD51x Error identifi- block is not
cation and finished and
instance new output
identifier. values are to
See be expected.
chapter 6.5.2.3 Error BOOL An error has
Error Indication. occurred
PosGuideValue [UDINT Value of the within the
position guide function block.
value reference Errorinfo DD_ERROR_ISD51x Error identifi-
[position guide cation and
value unit]. instance
identifier.
Table 6.86 DD_ReadPosGuideValueRef_SAB See
chapter 6.5.2.3

6.5.8.18 DD _ReadVelGuideValueRef SAB

This function block provides the value of the velocity guide
value reference if Enable is set (see chapter 8.19 Object
0x2065: Velocity Guide Value Reference). Valid is TRUE when
the data-output VelGuideValue is valid. If Enable is reset, the
data loses its validity and all outputs are reset, regardless
of whether new data is available.

The output data is available immediately.

Error Indication.

VelGuideValue |UDINT Value of the
velocity guide
value
reference.

[velocity guide

value unit].

Table 6.87 DD_ReadVelGuideValueRef_SAB

DD_ReadVelGuideValueRef_SAB § 6.6 Simple Programming Template
2
SAB_REF Sab % TWinCAT®
BOOL —|— Enable Valid —— BooL A basic sample PLC application for starting up the ISD 510
Busy —— BOOL servo system with 1 SAB and 2 axes is provided. The
Error ——BOOL project ISD_System_SampleProject can be downloaded from
e iile I BOORSDSTS - the Danfoss websie
Automation Studio™
Detailed information on how to open the sample project
Illustration 6.101 DD_ReadVelGuideValueRef _SAB within the ISD package in Automation Studio™ can be
found in the Automation Studio™ Help. Open the B&R
Help Explorer and go to [Programming — Examples —
Variable name |Data type Default value |Description Adding sample programs] and follow the instructions for
VAR_IN_OUT library samples.
Sab SAB_REF Reference to
the SAB.
See
chapter 6.5.8.1
SAB_REF.
VAR_INPUT
Enable BOOL FALSE Get the value
of the
parameter
continuously
while enabled.
VAR_OUTPUT
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7 Servo Drive Parameter Description

7.1 Overview

Parameters are organized in various parameter groups for easy selection of correct parameters.

7.2 Controlword Object
7.2.1 Parameter 16-00 Controlword (0x6040)

This object indicates the received command controlling the state machine. It is structured as defined in Table 7.2. The
commands are coded as given in Table 7.5.

Bits 0, 1, 2, 3, and 7 are supported to control the DS402 state machine (see chapter 2.3.1 State Machine). Bits 4, 5, 6, and 9
are supported according to the mode of operation. The descriptions of these bits are found in the modes of operation (see
chapter 7.2.1.1 Controlword in Profile Position Mode to chapter 7.2.1.9 Controlword in Cyclic Synchronous Velocity Mode).

For details about the Halt bit, refer to the corresponding descriptions for the different modes of operation. Halt does not
necessarily have to reach zero velocity if the Halt bit has been reset before reaching speed zero.

The manufacturer-specific bits 11 (dcs) and 12 (do) are processed according to the configuration of object Digital Output
Configuration (0x2FFF). If the configuration is set to 2: Control over Controlword, then only bit 12 (do) is processed. If the
configuration is set to 3: Control over Digital CAM Switch, then only bit 11 (dcs) is processed. Otherwise, bits 11 and 12 are
not processed. For more information, see chapter 7.21.5 Parameter 52-05: Digital Output Configuration (Ox2FFF).

Attribute Value

Index 0x6040

LCP parameter number 16-00

Name Controlword
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range See tables in this chapter.
Default value -

Table 7.1 0x6040: Controlword

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

r oms h fr oms eo qs ev [3e)

MSB LSB

Table 7.2 0x6040: Controlword
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ms Manufacturer-specific

r Reserved

oms Operation mode specific

h Halt

fr Fault reset

eo Enable operation

qs Quick stop

ev Enable voltage

SO Switch on

cs Control set selection

do Set/reset the digital output

dcs Digital CAM switching functionality enabled/disabled

Table 7.3 Definition of Controlword Bits

Bit Value Definition
11 0 Digital CAM switching functionality must be disabled (see chapter 2.5.1 Digital CAM Switch).
1 Digital CAM switching functionality must be enabled (see chapter 2.5.1 Digital CAM Switch).
12 0 Digital output is cleared.
1 Digital output is set.
15 0 Control parameter set 1 is used (objects 0x2012 and 0x2013; see chapter 2.3.6 Control Loops).
1 Control parameter set 2 is used (objects 0x2014 and 0x2015; see chapter 2.3.6 Control Loops).

Table 7.4 Manufacturer-specific Bits in Controlword

Controlword bits

Command Transitions

Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 X" 1 1 0 2,6, 8
Switch on 0 0 1 1 1 3
Switch on and enable operation 0 1 1 1 1 3,42
Disable voltage 0 X" X" 0 X 7,9, 10,12
Quick stop 0 X" 0 1 X 7,10, 11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset 0-1 X" X" XV XV 15

Table 7.5 Command Coding

1) X denotes Don't care.
2) Automatic transition to Enable operation state after executing Switched on state functionality.

NOTIC

See chapter 2.3.1 State Machine for the relevant transitions.

7.2.1.1 Controlword in Profile Position Mode

Table 7.6 shows the structure of the Controlword. Table 7.7 defines the values for bit 4, 5 and 9 of the Controlword. Table 7.8
defines the values for bit 6 and 8 of the Controlword. If no positioning is in progress, the rising edge of bit 4 starts the
positioning of the axis. If positioning is in progress, the values given in Table 7.7 define the behavior.

15 10 9 8 7 6 5 4 3 0
Change on Change set New See
See Table 7.2 . Halt See Table 7.2 Abs/rel . . .
setpoint immediately setpoint | Table 7.2
MSB LSB

Table 7.6 Controlword for Profile Position Mode
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Bit 9 Bit 5 Bit 4 Definition

0 0 0-1 Positioning is completed (target reached) before the next one is started.

X (= don't care) |1 0-1 Next positioning is started immediately.

1 0 0-1 Positioning with the current profile velocity is carried out up to the current setpoint

and then the next positioning is applied.

Table 7.7 Definition of Bits 4, 5, and 9

Bit Value Definition
6 0 Target position is an absolute value.
1 Target position is a relative value depending on object 0x60F2 (see chapter 7.10.3 Parameter: Positioning
Option Code (0x60F2)).
8 0 The motion is executed or continued.
Stop axis according to halt option code (see chapter 7.20.7 Parameter 50-47: Halt Option Code (0x605D)).

Table 7.8 Definition of Bits 6 and 8

7.2.1.2 Controlword in Profile Velocity Mode

Table 7.9 shows the structure of the Controlword. Table 7.10 defines the values for bit 8 of the Controlword.

15 10 9 8 7 6 4 3 0

See Table 7.2 Reserved (0) Halt See Table 7.2 Reserved (0) See Table 7.2
MSB LSB

Table 7.9 Controlword for Profile Velocity Mode

Bit Value Definition
8 0 The motion is executed or continued.
1 Stop axis according to halt option code (see chapter 7.20.7 Parameter 50-47: Halt Option Code (0x605D)).

Table 7.10 Definition of Bit 8

7.2.1.3 Controlword in Profile Torque Mode

Table 7.11 shows the structure of the Controlword. Table 7.12 defines the values for bit 8 of the Controlword.

15 10 9 8 7 6 4 3 0

Reserved
See Table 7.2 ) Halt See Table 7.2 Reserved (0) See Table 7.2

MSB LSB

Table 7.11 Controlword for Profile Torque Mode

Bit Value Definition
8 0 The motion is executed or continued.
1 Stop axis according to halt option code (see chapter 7.20.7 Parameter 50-47: Halt Option Code (0x605D)).

Table 7.12 Definition of Bit 8
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7.2.1.4 Controlword in Homing Mode

Table 7.13 shows the structure of the Controlword. Table 7.14 defines the values for bits 4 and 8 of the Controlword.

15 10 9 8 7 6 4 3 0
Reserved See Homing operation
See Table 7.2 Halt Reserved (0) gop See Table 7.2
(0) Table 7.2 start
MSB LSB

Table 7.13 Controlword in Homing Mode

Bit Value Definition

4 0 Do not start homing procedure.

1 Start or continue homing procedure.
8 0 Enable bit 4.
1 Stop axis according to halt option code (see chapter 7.20.7 Parameter 50-47: Halt Option Code (0x605D)).

Table 7.14 Definition of Bits 4 and 8

7.2.1.5 Controlword in CAM Mode

Table 7.15 shows the structure of the Controlword. The rising edge of bit 4 starts the CAM profile activation request.
Table 7.16 defines the values for bits 5, 6, and 9 of the Controlword. It is assumed that the activation request of a CAM is
edge-triggered 0—1, otherwise the axis has no clear point in time when to activate a new CAM profile, or to reactivate a
CAM profile without any content changes.

15 10 9 8 7 6 5 4 3 0
Control
Use blend | Reserved See Change CAM
See Table 7.2 . parameter . . New CAM See Table 7.2
distance (0) Table 7.2 immediately
source
MSB LSB

Table 7.15 Controlword in CAM Mode

Bit Value Definition
5 0 Currently active CAM profile is finished first (target reached).
1 Next CAM profile is started immediately.
6 0 Control parameter set selection uses the manufacturer-specific bit of the Controlword (bit 15). This is

default behavior as in other modes of operation.

1 Control parameter set selection is done automatically inside the CAM profile. The manufacturer-specific
bit of the Controlword (bit 15) for selection is ignored by the axis.

9 0 Automatically blend to the beginning of the new CAM:
e Basic CAM: 1st data point

e Advanced CAM: starting node

1 Uses value of object 0x380A (see chapter 7.14.11 Parameter: Minimum Blending Distance (0x380A)) as the
minimum length for blending to a new CAM.

Table 7.16 Definition of Bits 5, 6, and 9

MG36D102 Danfoss A/S © 01/2017 All rights reserved. 235



Dt

Servo Drive Parameter Descr... VLT® Integrated Servo Drive ISD® 510 System

7.2.1.6 Controlword in Gear Mode

Table 7.17 shows the structure of the Controlword. Table 7.18 defines the values for the available synchronization modes (bits
5 and 6). Table 7.19 defines the values for bit 9 of the Controlword.

15 10 9 8 7 6 5 4 3 0
Master sync| Reserved Reserved
See Table 7.2 . .y See Table 7.2 Synchronization mode See Table 7.2
direction (0) (0)
MSB LSB
Table 7.17 Controlword in Gear Mode
Bit 6 Bit 5 Definition
0 0 Synchronize shortest way.
0 1 Synchronize according to slow down mode.
1 0 Synchronize according to catch up mode.
1 1 Velocity-controlled synchronization (during gear in).

Table 7.18 Definition of Bits 5 and 6 (Synchronization Modes)

Bit Value Definition

9 0 Not relevant for synchronization mode 11;
For all other modes: Master start distance is in the positive direction of the guide value.

1 Not relevant for synchronization mode 11;

For all other modes: Master start distance is in the negative direction of the guide value.

Table 7.19 Definition of Bit 9

7.2.1.7 Controlword in ISD Inertia Measurement Mode

Table 7.17 shows the structure of the Controlword. A value of 1 in bit 4 starts the inertia measurement procedure. It must
remain high as long as the procedure is running, otherwise it is aborted. Table 7.21 defines the values for bits 4 and 8 of the
Controlword.

1
15 0 9 8 7 6 5 4 3 0
Measurement
See Table 7.2 Reserved (0) | Halt See Table 7.2 Reserved (0) cart See Table 7.2
star
MSB LSB

Table 7.20 Controlword in ISD Inertia Measurement Mode

Bit Value Definition
4 0 Do not start the measurement or stop an ongoing measurement.
1 Start measurement.
8 0 Enable bit 4.
1 Stop axis according to halt option code (see chapter 7.20.7 Parameter 50-47: Halt Option Code (0x605D)).

Table 7.21 Definition of Bits 4 and 8

7.2.1.8 Controlword in Cyclic Synchronous Position Mode

The operation mode-specific bits and the Halt bit in the Controlword are ignored by the servo drive. The Halt function is
controlled by the control device.

236 Danfoss A/S © 01/2017 All rights reserved. MG36D102



Dt

Servo Drive Parameter Descr...

Programming Guide

7.2.1.9 Controlword in Cyclic Synchronous Velocity Mode

The operation mode-specific bits and the Halt bit in the Controlword are ignored by the servo drive. The Halt function is

controlled by the control device.

7.3 Statusword Object

7.3.1 Parameter 16-03 Statusword (0x6041)

This object provides the status of the state machine. The structure of the object is defined in Table 7.23. The oms bits are

supported if the mode of operation is supported. If the related functionality of the oms bits is not available, the
corresponding bit is 0. All implemented bits of the Statusword are valid regardless of the state of the state machine.

Attribute Value

Index 0x6041

LCP parameter number 16-03

Name Statusword
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range See tables in this chapter.
Default value -

Table 7.22 0x6041: Statusword

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
ms . ms
- o oms ila tr rm - w sod qs ve oe so rtso
MSB LSB
Table 7.23 0x6041: Statusword
ms Manufacturer-specific
oms Operation mode specific
ila Internal limit active
tr Target reached
rm Remote
w Warning
sod Switch on disabled
qs Quick stop
ve Voltage enabled
f Fault
oe Operation enabled
SO Switched on
rtso Ready to switch on
h Is homed
ce Command error
sto STO active
Table 7.24 Definition of Statusword Bits
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Statusword State

XXXX XXXX XOxx 0000b Not ready to switch on
XXXX XXXX XT1xx 0000b Switch on disabled

XXXX Xxxx x01x 0001b Ready to switch on

XXXX Xxxx x01x 0011b Switched on

XXXX XXxX X01x 0111b Operation enabled

XXXX XXxX X00x 0111b Quick stop active

XXXX XXXX X0xx 1111b Fault reaction active

XXXX XXXX XOxx 1000b Fault

Table 7.25 State Coding

If bit 4 (voltage enabled) of the Statusword is 1, this indicates that high voltage is switched on.

If bit 5 (quick stop) of the Statusword is 0, this indicates that the servo drive is reacting on a quick stop request.

If bit 7 (warning) of the Statusword is 1, this indicates the presence of a warning condition. Warning is not an error or fault.
The status of the state machine is not changed. The cause of the warning is given in a special object, described in
chapter 7.22.10 Parameter 16-92: Warning Code (Ox5FFE).

If bit 8 (manufacturer-specific: Is Homed) of the Statusword is 1, this indicates that there has been a successful homing
procedure. For details, refer to chapter 2.4.4 Homing Mode.

If bit 9 (remote) of the Statusword is 1, this indicates that the Controlword is processed. If it is 0 (local), this indicates that the
Controlword is not processed and the axis is controlled using the LCP.

If bit 10 (target reached) of the Statusword is 1, this indicates that the servo drive has reached the setpoint (see

chapter 7.20.2 Parameter 50-42: Target Reached Option Code (0x2054) for details on the meaning of “reached”). The setpoint is
operating mode-specific and is defined in detail in the corresponding clauses. The change of a target value by software
alters this bit. If the Quick stop option code (see chapter 7.20.6 Parameter 50-46: Quick Stop Option Code (0x605A)) is 5, 6, or 7,
then bit 10 is set to 7 as soon as the quick stop operation is finished and the servo drive is halted. If the same internal value
is commanded, then bit 10 does not alter.

If bit 11 (internal limit active) of the Statusword is 1, this indicates that an internal limit is active. This bit is set as soon as an
internal limit occurs (for example, current limit) or when a trajectory is calculated and this is affected by at least 1 limitation
(for example, maximum acceleration versus profile acceleration). When a new trajectory is calculated, the bit is re-evaluated.

Bits 12 and 13 of the Statusword are operation mode-specific. Refer to the corresponding descriptions for the different
modes of operation for details on these bits.

If bit 14 (manufacturer-specific: STO) of the Statusword is 1, this indicates that the Safe Torque Off has been activated. No
torque is applied to the servo drive. Check the safety voltage.

If bit 15 (manufacturer-specific: command error) of the Statusword is 1, this indicates that there has been a problem in
executing the command that has been sent over PDO.
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7.3.1.1 Statusword in Profile Position Mode

The Profile Position mode uses some bits of the Statusword for operation mode-specific purposes. Table 7.26 shows the
structure of the Statusword. Table 7.27 defines the values for bits 10, 12, and 13.

15 14 13 12 11 10 9 0
. Setpoint
See Table 7.23 Following error See Table 7.23 Target reached See Table 7.23
acknowledge
MSB LSB

Table 7.26 Statusword in Profile Position Mode

Bit Value Definition
13 0 No following error.
1 Following error.
12 0 Previous setpoint already processed, waiting for new setpoint.
1 Previous setpoint still in process, setpoint overwriting is accepted.
10 0 Halt (bit 8 in Controlword) = 0: Target position not reached.
Halt (bit 8 in Controlword) = 1: Axis decelerates.
1 Halt (bit 8 in Controlword) = 0: Target position reached.
Halt (bit 8 in Controlword) = 1: Velocity of axis is 0.

Table 7.27 Definition of Bits 10, 12, and 13

NOTIC.

Bit 10: Refer to Target reached option code (see chapter 7.20.2 Parameter 50-42: Target Reached Option Code (0x2054)) to
influence the behavior of this bit. Also refer to lllustration 2.17 in chapter 2.4.1 Profile Position Mode for the functional
description.

Bit 13: Refer to chapter 2.7.3 Following Error Detection for more information about the following error detection.

7.3.1.2 Statusword in Profile Velocity Mode

The Profile Velocity mode uses some bits of the Statusword for operation mode-specific purposes. Table 7.28 shows the
structure of the Statusword. Table 7.29 defines the values for bits 10 and 12.

15 14 13 12 11 10 9 0
See Table 7.23. Reserved (0) Speed See Table 7.23. Target reached See Table 7.23.
MSB LSB

Table 7.28 Statusword in Profile Velocity Mode

Bit Value Definition

10 0 Halt (bit 8 in Controlword) = 0: Target velocity not reached.
Halt (bit 8 in Controlword) = 1: Axis decelerates.

1 Halt (bit 8 in Controlword) = 0: Target reached.

Halt (bit 8 in Controlword) = 1: Velocity of axis is 0.

12 0 Speed is not equal to 0.

1 Speed is equal to 0.

Table 7.29 Definition of Bits 10 and 12
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NOTIC.

Bit 10: Refer to object 0x2054 (see chapter 7.20.2 Parameter 50-42: Target Reached Option Code (0x2054)) to influence the
behavior of this bit. Also refer to chapter 2.4.2 Profile Velocity Mode for the functional description.

Bit 12: As soon as the velocity value exceeds the Velocity threshold (see chapter 7.22.2.1 Parameter: Velocity Threshold
(0x606F)) longer than the Velocity threshold time (see chapter 7.22.2.2 Parameter: Velocity Threshold Time (0x6070)), then
bit 12 is set to 0 in the Statusword.

Below this threshold, the bit is set to 7 and indicates that the axis is stationary.

7.3.1.3 Statusword in Profile Torque Mode

The Profile Torque mode uses some bits of the Statusword for operation mode-specific purposes. Table 7.30 shows the
structure of the Statusword. Table 7.31 defines the values for bit 10.

15 14 13 12 11 10 9 0
Target
See Table 7.23. Reserved (0) See Table 7.23. See Table 7.23.
reached
MSB LSB

Table 7.30 Statusword in Profile Torque Mode

Bit Value Definition
10 0 Halt (bit 8 in Controlword) = 0: Target not reached.
Halt (bit 8 in Controlword) = 1: Axis decelerates.
1 Halt (bit 8 in Controlword) = 0: Target reached.
Halt (bit 8 in Controlword) = 1: Velocity of axis is 0.

Table 7.31 Definition of Bit 10

NOTIC

Bit 10: Refer to Target reached option code (see chapter 7.20.2 Parameter 50-42: Target Reached Option Code (0x2054)) to
influence the behavior of this bit. Also refer to chapter 2.4.2 Profile Velocity Mode for the functional description.

7.3.1.4 Statusword in Homing Mode

The Homing mode uses some bits of the Statusword for operating mode-specific purpose. Table 7.32 shows the structure of
the Statusword. Table 7.33 defines the values for bits 10, 12, and 13.

15 14 13 12 11 10 9 0
Homing Homing Target
See Table 7.23. . See Table 7.23. See Table 7.23.
error attained reached
MSB LSB

Table 7.32 Statusword in Homing Mode

Bit 13 Bit 12 Bit 10 Definition
0 0 0 Homing procedure is in progress.
0 0 1 Homing procedure is interrupted or not started.
0 1 0 Reserved.
0 1 1 Homing procedure is completed successfully.
1 0 0 Homing error occurred, velocity is not 0.
1 0 1 Homing error occurred, velocity is 0.
1 1 X Reserved.

Table 7.33 Definition of Bits 10, 12, and 13
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NOTIC.

The manufacturer-specific bit 8 of the Statusword is also influenced by the homing mode. The bit is set if the homing
procedure was successful. This bit remains set until the servo drive is power-cycled, reset, a position overflow occurred,
or a new homing procedure is started. The bit is reset when the encoder offset mode has been used because this
functionality can also influence the position.

The manufacturer-specific bit 15 of the Statusword is also used by the homing mode. The bit is set if a homing
procedure is started but the configuration does not allow it (for example, limit switch is not configured when trying to
do a homing on limit switch).

7.3.1.5 Statusword in CAM Mode

The CAM mode uses some bits of the Statusword for operation mode-specific purposes. Table 7.34 shows the structure of the
Statusword. Table 7.35 defines the values for bits 10, 12, and 13. For more status information, see chapter 7.14.8 Parameter:
CAM Profile Status (0x3805).

15 14 13 12 11 10 9 0
Following Target reached
See Table 7.23. CAM ack See Table 7.23. See Table 7.23.
error (InSync)
MSB LSB

Table 7.34 Statusword in CAM Mode

Bit Value Definition
10 0 Axis is blending. Current position is automatically calculated by the CAM.
1 Setpoints of the CAM are processed.
12 0 Previous CAM profile already processed, waiting for new CAM profile.
1 Previous CAM profile still in progress, new CAM profile will be accepted.
13 0 No following error.
1 Following error.

Table 7.35 Definition of Bits 10, 12, and 13

NOTIC.

Bit 13: Refer to chapter 2.7.3 Following Error Detection for more information about the following error detection.
7.3.1.6 Statusword in Gear Mode

The Gear mode uses some bits of the Statusword for operation mode-specific purposes. Table 7.36 shows the structure of the
Statusword. Table 7.37 defines the values for bits 10, 12, and 13.

15 14 13 12 11 10 9 0
Followin Sync Target reached
See Table 7.23 See Table 7.23 See Table 7.23
g error started (InSync)
MSB LSB

Table 7.36 Statusword in Gear Mode

Bit Value Definition

10 0 Axis is not (yet) in sync with the given guide value.
1 Axis is in sync with the given guide value.

12 0 Not in synchronization movement (either not started or already in sync).
1 In synchronization movement.
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Bit Value Definition
13 0 No following error.

1 Following error.

Table 7.37 Definition of Bits 10, 12, and 13

NOTIC.

Bit 13: Refer to chapter 2.7.3 Following Error Detection for more information about the following error detection.

7.3.1.7 Statusword in ISD Inertia Measurement Mode

The ISD Inertia Measurement Mode uses some bits of the Statusword for operation mode-specific purpose. Table 7.38 shows
the structure of the Statusword. Table 7.39 defines the values for bits 10, 12, and 13.

15 14 13 12 11 10 9 0
Measureme | Standstil Target
See Table 7.23. See Table 7.23. See Table 7.23.
nt error | reached

MSB LSB

Table 7.38 Statusword in ISD Inertia Measurement Mode

Bit Value Definition

10 0 Result of measurement is not available.
1 Measurement has finished and result can be read.

12 0 Velocity is not 0 (measurement is ongoing or the servo drive is coasting).
1 Velocity is 0.

13 0 No error in measurement.
1 Error occurred during measurement.

Table 7.39 Definition of Bits 10, 12, and 13

NOTIC.

Bit 13: The error reason can be read from object 0x2009 (see chapter 7.16.1 Parameter 52-60: Measured Inertia (0x2009)).

7.3.1.8 Statusword in Cyclic Synchronous Position Mode

Table 7.40 shows the structure of the Statusword.

15 14 13 12 1 10 9 0
Servo drive
Following follows the Status
See Table 7.23 See Table 7.23 See Table 7.23
error commanded toggle
value
MSB LSB

Table 7.40 Statusword in Cyclic Synchronous Position Mode

NOTIC

Bit 10: Used as status toggle information to indicate if the device provides updated input data. The bit is toggled with
every update of the input process data.

Bit 12: Is 0 if the servo drive does not follow the target value because of local control. Bit 12 is set if the servo drive is
in state Operation enabled and follows the target and setpoint values of the control device. In all other cases, it is 0.
Bit 13: The following error bit. The following error value is only evaluated in state Operation enabled. After a reset, the
setpoint is set to the actual value so that the following error is 0.
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7.3.1.9 Statusword in Cyclic Synchronous Velocity Mode

Table 7.41 shows the structure of the Statusword.

15 14 13 12 Ih 10 9 0
Servo drive follows Status
See Table 7.23 Reserved See Table 7.23 See Table 7.23
the commanded value toggle
MSB LSB

Table 7.41 Statusword in Cyclic Synchronous Velocity Mode

NOTIC

Bit 10: Used as status toggle information to indicate if the device provides updated input data. The bit is toggled with
every update of the input process data.

Bit 12: Is 0 if the servo drive does not follow the target value because of local reasons. Bit 12 is set if the servo drive is
in state Operation enabled and follows the target and setpoint values of the control device. In all other cases, it is 0.

7.4 Factor Group Objects
7.4.1 Parameters 55-00 and 55-01: Position Encoder Resolution (0x608F)

This object indicates the configured encoder increments and number of motor revolutions. The position encoder resolution
is calculated by the following formula:

encoder increments
position encoder resolution = ————

motor revolutions

All values are dimensionless.

Attribute Value

Index 0x608F

Name Position encoder resolution
Object code Array

Data type UNSIGNED32
Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 55-00

Description Encoder increments
Access Read only

PDO mapping Optional

Value range UNSIGNED32
Default value 220

Sub-index 0x02

LCP parameter number 55-01

Description Motor revolutions
Access Read only

PDO mapping Optional
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Attribute

Value

Value range

UNSIGNED32 (0 = 2%?)

Default value

1

Table 7.42 0x608F: Position Encoder Resolution

7.4.2 Parameters 55-10 and 55-11: Gear Ratio (0x6091)

This object indicates the configured number of motor shaft revolutions and the number of drive shaft revolutions. The gear

ratio is calculated by the following formula:

motor shaft revolutions
gearrato = ——
drive shaft revolutions

All values are dimensionless.

Attribute Value

Index 0x6091
Name Gear ratio
Object code Array

Data type UNSIGNED32
Sub-index 0x00
Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02
Sub-index 0x01

LCP parameter number 55-10

Description Motor shaft revolutions
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range 1to 232 -1

Default value 1

Sub-index 0x02

LCP parameter number 55-11

Description Drive shaft revolutions
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range 1to 232 -1

Default value

1

Table 7.43 0x6091: Gear Ratio
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7.4.3 Parameters 55-20 and 55-21: Feed Constant (0x6092)

This object indicates the configured feed constant. This is defined as the measurement distance per 1 revolution of the drive
shaft of the gearbox. The feed constant is calculated by the following formula:

feed
feed constant = ————
drive shaft revolutions

The feed is given in user-defined position units. The drive shaft revolution is dimensionless.

Using the default values, the results in position values are given in 1/100 degree.

Attribute Value

Index 0x6092

Name Feed constant
Object code Array

Data type UNSIGNED32
Sub-index 0x00
Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02
Sub-index 0x01

LCP parameter number 55-20
Description Feed

Access Read/write
Data type UNSIGNED32
PDO mapping Optional
Value range 1to 232 -1
Default value 36000
Sub-index 0x02

LCP parameter number 55-21
Description Shaft revolutions
Access Read/write
Data type UNSIGNED32
PDO mapping Optional
Value range 1 to 232 -1
Default value 1

Table 7.44 0x6092: Feed Constant
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7.4.4 Parameters 55-30 and 55-31: Velocity Factor (0x6096)

The velocity factor is used to match the velocity units to the user-defined velocity units.

Attribute Value
Index 0x6096
Name Velocity factor

Object code Array

Data type UNSIGNED32
Sub-index 0x00
Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02
Sub-index 0x01

LCP parameter number 55-30
Description Numerator
Access Read/write
Data type UNSIGNED32
PDO mapping Optional
Value range 1to 232 -1
Default value 1

Sub-index 0x02

LCP parameter number 55-31
Description Divisor
Access Read/write
Data type UNSIGNED32
PDO mapping Optional
Value range 1to 232 -1

Default value

1

Table 7.45 0x6096: Velocity Factor

7.4.5 Parameters 55-40 and 55-41: Acceleration Factor (0x6097)

The acceleration factor can be used to match the acceleration units to the user-defined acceleration units. The acceleration

factor is also valid for deceleration values.

Attribute Value

Index 0x6097

Name Acceleration factor

Object code Array

Data type UNSIGNED32

Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 55-40

Description Numerator
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Attribute Value
Access Read/write
Data type UNSIGNED32
PDO mapping Optional
Value range 1 to 232 -1
Default value 1

Sub-index 0x02

LCP parameter number 55-41
Description Divisor
Access Read/write
Data type UNSIGNED32
PDO mapping Optional
Value range 1 to 232 -1

Default value

1

Table 7.46 0x6097: Acceleration Factor

7.5 Commonly Used Objects

7.5.1 Parameter 52-00: Modes of Operation (0x6060)

This object indicates the requested operation mode and only shows the value of the requested operation mode. The actual
mode of operation of the servo drive is reflected in object 0x6061 (see chapter 7.5.2 Parameter 52-01: Modes of Operation
Display (0x6061)). A value of 0 does not change the currently active mode of operation.

Attribute Value

Index 0x6060

LCP parameter number 52-00

Name Modes of operation
Object code Var

Data type INTEGER8
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range See Table 7.48.
Default value 0

Table 7.47 0x6060: Modes of Operation

This object provides the output value of the trajectory generator. The value is given in user-defined velocity units.
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Value Definition Abbreviation Control
-7 = O0xF9 Gear mode ar Position controlled (can be velocity controlled during synchroni-
zation phase).
-6 = OxFA CAM mode cam Position controlled
-5 = 0xFB ISD Inertia measurement mode  [im Torque controlled
0 No mode change - -
+1 Profile position mode pp Position controlled
+3 Profile velocity mode pv Velocity controlled
+4 Torque profile mode tq Torque controlled
+6 Homing mode hm Velocity controlled
+8 Cyclic synchronous position csp Position controlled
mode
+9 Cyclic synchronous velocity csv Velocity controlled
mode

Table 7.48 Supported Modes of Operation

7.5.2 Parameter 52-01: Modes of Operation Display (0x6061)

This object provides the actual operation mode.

Attribute Value

Index 0x6061

LCP parameter number 52-01

Name Modes of operation display
Object code Var

Data type INTEGER8
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range See Table 7.48.
Default value 1

Table 7.49 0x6061: Modes of Operation Display

7.5.3 Parameter: Supported Drive Modes (0x6502)

This object provides information on the supported drive modes.

Attribute Value

Index 0x6502

LCP parameter number -

Name Supported drive modes
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only

PDO mapping Optional

Value range See Table 7.51.

Default value Dependent on firmware version.

Table 7.50 0x6502: Supported Drive Modes
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
r r r r im cam gr r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
r|r|r|r|r|cstca|cst|csv|csp||p|hm|r|tq|pv|v||pp
Table 7.51 Value Definition for 0x6502
Value Definition
0 Mode is not supported
1 Mode is supported
r Reserved bits
Table 7.52 Value Definition for 0x6502
7.5.4 Parameter 50-16: Maximum Profile Velocity (0x607F)

This object indicates the configured maximum allowed velocity in either direction during a profiled motion. The value is

given in used-defined velocity units.

Attribute Value

Index 0x607F

LCP parameter number 50-16

Name Maximum profile velocity
Object code Var

Data type UNSIGNED32

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32

Default value

Maximum drive limit

Table 7.53 0x607F: Maximum Profile Velocity

7.5.5 Parameter 52-37: Maximum Motor Speed (0x6080)

This object is used to limit the maximum speed of the servo drive in either direction and in every available mode of

operation. The value is given in user-defined velocity units.

Attribute Value

Index 0x6080

LCP parameter number 52-37

Name Maximum motor speed
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32

Default value

Maximum value (dependent on servo drive size).

Table 7.54 0x6080: Maximum Motor Speed
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7.5.6 Parameter 52-12: Profile Velocity (0x6081)

This object indicates the configured velocity normally attained at the end of the acceleration ramp during a profiled motion
and is valid for both directions of motion. The value is given in user-defined velocity units.

Attribute Value

Index 0x6081

LCP parameter number 52-12

Name Profile velocity
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value 100

Table 7.55 0x6081: Profile Velocity

7.5.7 Parameter 50-11: Profile Acceleration (0x6083)

This object indicates the configured acceleration. The value is given in user-defined acceleration units.

Attribute Value

Index 0x6083

LCP parameter number 50-11, 52-13, and 52-21
Name Profile acceleration
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32
Default value 1000

Table 7.56 0x6083: Profile Acceleration
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7.5.8 Parameter 50-12: Profile Deceleration (0x6084)

This object indicates the configured deceleration. The value is given in user-defined deceleration units.

Attribute Value

Index 0x6084

LCP parameter number 50-12, 52-14, and 52-22
Name Profile deceleration
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32
Default value 1000

Table 7.57 0x6084: Profile Deceleration

7.5.9 Parameter 50-13: Quick Stop Deceleration (0x6085)

This object indicates the configured deceleration used to stop the servo drive when the quick stop function is activated and

the quick stop option code is set to 2 or 6.

The quick stop deceleration is also used if the fault reaction option code object is 2 and the halt option code is 2. The value

is given in user-defined acceleration units.

Attribute Value

Index 0x6085

LCP parameter number 50-13

Name Quick stop deceleration
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value Ox7FFF FFFF

Table 7.58 0x6085: Quick Stop Deceleration
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7.5.10 Parameter 50-14: Maximum Acceleration (0x60C5)

This object indicates the configured maximal acceleration. It is used to limit the acceleration to an acceptable value in order
to prevent the motor and the moved mechanics from being damaged. The value is given in user-defined acceleration units.

Attribute Value

Index 0x60C5

LCP parameter number 50-14

Name Maximum acceleration
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value Ox7FFF FFFF

Table 7.59 0x60C5: Maximum Acceleration

7.5.11 Parameter 50-15: Maximum Deceleration (0x60C6)

This object indicates the configured maximal deceleration. It is used to limit the deceleration to an acceptable value in order
to prevent the motor and the moved mechanics from being damaged. The value is given in user-defined acceleration units.

Attribute Value

Index 0x60C6

LCP parameter number 50-15

Name Maximum deceleration
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value Ox7FFF FFFF

Table 7.60 0x60C6: Maximum Deceleration
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7.5.12 Parameter: Maximum Torque (0x6072)

This object indicates the configured maximum allowed torque in the motor. The value is given per thousand of rated
torque.

This object is set to protect the application from damaging the machine. It is set at the start-up of the PLC project.

The servo drive always uses the minimum of objects 0x6072 and 0x2053.

Attribute Value

Index 0x6072

LCP parameter number -

Name Maximum torque
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED16
Default value Maximum possible torque

Table 7.61 0x6072: Maximum Torque

7.5.13 Parameters 52-15, 52-23, and 52-36: Application Torque Limit (0x2053)

This object indicates the configured maximum allowed torque in the motor. The value is given per thousand of rated

torque.

This object is used to limit the current during a motion command and it can be mapped to the PDO.

The servo drive always uses the minimum of objects 0x6072 and 0x2053.

Attribute Value

Index 0x2053

LCP parameter number 52-15, 52-23, and 52-36
Name Application torque limit
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED16

Default value OxFFFF

Table 7.62 0x2053: Application Torque Limit
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7.6 Control Parameters

7.6.1 Parameter 51-07 to 51-09: Used Task Cycle Times (0x201D)

This object provides information about the cycle times for the control loops. The values are given in microseconds.

Attribute Value

Index 0x201D

Name Used task cycle times
Object code Array

Data type FLOAT

Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x03

Sub-index 0x01

LCP parameter number 51-07

Description Real-time task
Access Read only
Data type FLOAT
PDO mapping Optional
Value range -

Default value _
Sub-index 0x02

LCP parameter number 51-08
Description Fast task
Access Read only
Data type FLOAT
PDO mapping Optional
Value range -

Default value -
Sub-index 0x03

LCP parameter number 51-09
Description Slow task
Access Read only
Data type FLOAT
PDO mapping Optional
Value range -

Default value

Table 7.63 0x201D: Used Task Cycle Times
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7.6.2 Parameter 51-01: Control Parameter Blending Time (0x201B)

This object is used to configure the blending time between the 2 sets of control parameters. The value is given in

milliseconds.

Attribute Value

Index 0x201B

LCP parameter number 51-01

Name Control parameter blending time
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range 0-100
Default value 0

Table 7.64 0x201B: Control Parameter Blending Time

7.6.3 Parameter 51-00: Control Parameter Usage (0x201C)

This object contains the number of the control parameter set used.

Attribute Value

Index 0x201C

LCP parameter number 51-00

Name Control parameter usage
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range 1or2
Default value 1

Table 7.65 0x201C: Control Parameter Usage

7.6.4 Position Controller

7.6.4.1 Parameters 51-16 and 51-17: Position Controller Parameters (0x2013)

This object contains the parameters of the position controller. The value for derivative component is time constant.

Attribute Value

Index 0x2013

Name Position controller parameters
Object code Array

Sub-index 0x00

Description Value of highest sub-index
Access Const

Data type UNSIGNED8

PDO mapping No
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Attribute Value

Default value 0x02

Sub-index 0x01

LCP parameter number 51-16

Description Position controller proportional
Access Read/write

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 15

Sub-index 0x02

LCP parameter number 51-17

Description Position controller differential
Access Read/write

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 0

Table 7.66 0x2013: Position Controller Parameters

7.6.4.2 Parameters 51-26 and 51-27: Position Controller Parameters 2 (0x2015)

This object contains a 2" set of position controller parameters. The value for derivative component is time constant.

Attribute Value

Index 0x2015

Name Position controller parameters 2
Object code Array

Data type UNSIGNED8

Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 51-26

Description Position controller proportional
Access Read/write

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 15

Sub-index 0x02

LCP parameter number 51-27

Description Position controller differential

Access Read/write

Data type FLOAT

PDO mapping Optional

Value range FLOAT
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Attribute

Value

Default value

Table 7.67 0x2015: Position Controller Parameters 2

7.6.5 Speed Controller

7.6.5.1 Parameters 51-10 to 51-15: Speed Controller Parameters (0x2012)

This object contains the speed controller parameters. The values for integral and derivative components are time constants.

Attribute Value

Index 0x2012

Name Speed controller parameters
Object code Array

Data type UNSIGNED8

Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x06

Sub-index 0x01

LCP parameter number 51-10

Description Speed controller proportional
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 0.1

Sub-index 0x02

LCP parameter number

51-11

Description Speed controller integral
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 0.01

Sub-index 0x03

LCP parameter number 51-12

Description Speed controller inertia
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value

Dependent on motor type and brake configuration.

Sub-index

0x04

LCP parameter number

51-13

Description Speed controller differential
Access Read only

Data type FLOAT

PDO mapping Optional
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Attribute Value
Value range FLOAT
Default value 0
Sub-index 0x05

LCP parameter number 51-14
Description Center frequency
Access Read only
Data type FLOAT
PDO mapping Optional
Value range FLOAT
Default value 0
Sub-index 0x06

LCP parameter number 51-15
Description Bandwidth
Access Read only
Data type FLOAT
PDO mapping Optional
Value range FLOAT
Default value 50

Table 7.68 0x2012: Speed Controller Parameters

7.6.5.2 Parameters 51-20 to 51-25: Speed Controller Parameters 2 (0x2014)

This object contains a 2" set of speed controller parameters. The values for integral and derivative components are time

constants.

Attribute Value

Index 0x2014

Name Speed controller parameters 2
Object code Array

Data type UNSIGNED8

Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x06

Sub-index 0x01

LCP parameter number 51-20

Description Speed controller proportional
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 0.1

Sub-index 0x02

LCP parameter number 51-21

Description Speed controller integral

Access Read only

Data type FLOAT

PDO mapping Optional
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Attribute Value
Value range FLOAT
Default value 0.01
Sub-index 0x03
LCP parameter number 51-22

Description Speed controller inertia
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value

Dependent on motor type and brake configuration.

Sub-index

0x04

LCP parameter number

51-23

Description Speed controller differential
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 0

Sub-index 0x05

LCP parameter number 51-24

Description Center frequency
Access Read only
Data type FLOAT
PDO mapping Optional
Value range FLOAT
Default value 0
Sub-index 0x06

LCP parameter number 51-25
Description Bandwidth
Access Read only
Data type FLOAT
PDO mapping Optional
Value range FLOAT
Default value 0

Table 7.69 0x2014: Speed Controller Parameters 2
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7.7 Positions and Offset Objects

7.7.1 Parameter: Position Demand Value (0x6062)

This object provides the demanded position value. The value is given in user-defined position units.

Attribute

Value

Index

0x6062

LCP parameter number

Name Position demand value
Object code Var

Data type INTEGER32

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range INTEGER32

Default value

Table 7.70 0x6062: Position Demand Value

7.7.2 Parameter: Position Demand Internal Value (0x60FC)

This object provides the output of the trajectory generator in position controlled modes of operation. The value is given in

increments of the position encoder.

Attribute

Value

Index

0x60FC

LCP parameter number

Name

Position demand internal value

Object code

Var

Data type INTEGER32
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER32

Default value

Table 7.71 0x60FC: Position Demand Internal Value
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7.7.3 Parameter: Drive Position (0x2022)

This object provides the actual value of the position measurement before applying the position range limits. The drive
position is the reference figure for all the trajectory calculations. The value is given in user-defined position units.

Attribute Value
Index 0x2022
LCP parameter number 16-20
Name Drive position
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER32
Default value -

Table 7.72 0x2022: Drive Position

7.7.4 Parameter: Position Actual Internal Value (0x6063)

This object provides the actual value of the position measurement device, which is 1 of the 2 input values of the closed-

loop control. The value is given in increments.

Attribute

Value

Index

0x6063

LCP parameter number

Name Position actual internal value
Object code Var

Data type INTEGER32

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range INTEGER32

Default value

Table 7.73 0x6063: Position Actual Internal Value
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7.7.5 Parameter 50-03: Position Actual Value (0x6064)

This object provides the actual value of the position measurement device. The value is given in user-defined position units.

Attribute Value
Index 0x6064
LCP parameter number 50-03
Name Position actual value
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER32
Default value -

Table 7.74 0x6064: Position Actual Value

7.7.6 Parameters 50-30 and 50-31: Position Range Limit (0x607B)

This object indicates the configured maximum and minimum position range limits. It limits the numerical range of the input
value. On reaching or exceeding these limits, the input value automatically wraps to the other end of the range.

To disable the position range limits, set the minimum position range limit (sub-index 0xd01) and the maximum position

range limit (sub-index 0x02) to 0 (default value). The values are given in user-defined position units.

Attribute Value

Index 0x607B

Name Position range limit
Object code Array

Data type UNSIGNED8
Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 50-30

Description Minimum position range limit
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32

Default value 0

Sub-index 0x02

LCP parameter number 51-31

Description Maximum position range limit
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32
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Attribute Value
Default value 0

Table 7.75 0x607B: Position Range Limit

7.7.7 Parameters 50-32 and 50-33: Software Position Limit (0x607D)

This object is used to limit the maximum and minimum valid positions of the servo drive using software position limits. It is
also used for monitoring the position limits in all available modes of operation.

The limit positions are given in user-defined position units. Supervision of software position limits requires a defined home
position. The Is homed bit in the Statusword must be set by successfully completing the homing procedure. Setting Min
position limit to MININT (default setting) disables the minimum position limit. Setting the Max position limit to MAXINT
(default setting) disables the maximum position limit.

When the servo drive is in position-controlled mode, it behaves differently to all other modes of operation. In position-
controlled mode of operation, the servo drive does not pass over the Software position limit (see chapter 2.3.4.2 Software
Position Limit). The target position is limited to the software position limit. In all other modes of operation, the servo drive
immediately ramps down using the quick-stop deceleration when passing the software position limit. This means that the
servo drive always stops after the software position limit.

Attribute Value

Index 0x607D

Name Software position limit
Object code Array

Data type INTEGER32

Sub-index 0x00

Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 50-32

Description Minimum position limit
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32

Default value

OX7FFF FFFF

Sub-index

0x02

LCP parameter number

51-33

Description Maximum position limit
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32

Default value

0x8000 0000

Table 7.76 0x607D: Software Position Limit
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7.7.8 Parameters 51-02, 52-04, and 52-49: Application Settings (0x2016)
There are several general settings regarding the behavior of the servo drive.

Sub-index 01: Observer speed enable
Enables the speed observer. The purpose of the observer is to improve the quality of the calculated speed signal from
position sensor. When enabled, the control bandwidth is higher.

Sub-index 02: Drive mirror mode
This object provides a way to set/clear the drive mirror mode. Setting mirror mode reverses the turning direction of the axis,
useful when, for example, it is used with an inverting gear box.

Sub-index 03: Save position offset

Write 1 to save the position offset to non-volatile memory. After it is saved, the servo drive writes a 0 back to the object so
that it can be rewritten with 1. If a new homing process starts, the position offset is overwritten, but not stored automat-
ically. If the servo drive is reset, the last saved position offset is reused. The Is Homed bit in the Statusword is not set during
start-up. It is only set if a new homing procedure completed successfully.

For single-turn encoders, only the fractional part is preserved.

o
Physical (Absolute) Position E
— [T
TRC_ROTOR_POS 3
[increments] -
Position offset =
permanent position offset + temporary position offset
(temporary position offset is set during homing)
Position Actual Internal
Value
(0x6063)
[increments]
lllustration 7.1 Explanation of Position Offset
Attribute Value
Index 0x2016
Name Application settings
Object code Array
Data type UNSIGNED16
Sub-index 0x00
Description Value of highest sub-index
Access Const
PDO mapping No
Default value 0x03
Sub-index 0x01
LCP parameter number 51-02
Description Observer speed enable
Access Read/write
Data type UNSIGNED16
PDO mapping Optional
Value range 0,1
Default value 0
Sub-index 0x02
LCP parameter number 52-04
Description Drive mirror mode
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Attribute Value
Access Read/write
Data type UNSIGNED16
PDO mapping Optional
Value range 0,1

Default value -

Sub-index 0x03

LCP parameter number 52-49

Description Save position offset
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range 0,1

Default value

Table 7.77 0x2016: Application Settings

7.8 Guide Value Objects
7.8.1 Parameter: Position Guide Value (0x2060)

The servo drive supports modes of operation that require synchronization with a position guide value. This position guide
value can come from an external encoder, an existing master axis, or virtual master axis. The servo drive is provided with

this guide value by the master controller (usually a PLC).

The position guide value is an object that represents a position and is given in the logical range of 0-1, and is encoded in
32 bits (logical revolution). For example, a value of 0x8000 0000 represents half a round. The value range is unlimited

(explicitly not limited to 360°) and the direction of the value can

run in both directions. However, the processing of the

guide value can be parameterized using the Guide value option code object (see chapter 7.8.3 Parameter: Guide Value Option

Code (0x2061)).

Wrap-around of the guide value is allowed and does not need special handling. The servo drive can calculate the velocity

from the position differences internally.

Attribute

Value

Index

0x2060

LCP parameter number

Name Position guide value
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32
Default value 0x03

Table 7.78 0x2060: Position Guide Value
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7.8.2 Parameter: Velocity Guide Value (0x2064)

The servo drive supports modes of operation that require synchronization with a velocity guide value. This velocity guide
value can come from an external encoder, an existing master axis, or virtual master axis. The servo drive is provided with
this guide value by the master controller (usually a PLC). The velocity guide value is a floating point object that represents a
velocity and is given in rounds per second.

The direction of the value can run in both directions.

If this value has to be used, or if the servo drive has to calculate the value itself (using the Position guide value), it must be
parameterized using the Guide value option code (see chapter 7.8.3 Parameter: Guide Value Option Code (0x2061)).

Attribute Value
Index 0x2064
LCP parameter number -

Name Velocity guide value
Object code Var

Data type FLOAT
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range FLOAT
Default value -

Table 7.79 0x2064: Velocity Guide Value

7.8.3 Parameter: Guide Value Option Code (0x2061)

In some applications, a backwards moving position guide value should not be processed by the servo drive. Therefore, this
position guide value direction option is used to specify whether the servo drive should process the guide value.

Attribute Value

Index 0x2061

LCP parameter number -

Name Guide value option code
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range See Table 7.81.
Default value 2

Table 7.80 0x2061: Guide Value Option Code

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MSB LSB

Table 7.81 Guide Value Option Code
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fo Forward only:

0: Forward and backward movement is processed.

1: Only forward movement is processed.

If the movement of the reference input (master axis) is going backwards, the last forward directed position is kept. The
further forward movement is started when the last seen forward position of the reference input is reached again. If the
guide value goes back more than half of the range, the servo drive goes into fault state.

vel Use velocity:
0: Servo drive calculates the velocity from position differences internally.
1: Servo drive uses Velocity guide value object (0x2064).

ce Command error:
0: Plausibility check disabled.
1: Plausibility check enable.

7.8.4 Parameter: Guide Value Scaling Factor (0x3808)
The servo drive also supports scaling of the guide value. The scaling factor consists of a numerator and a denominator.

The value 0x0000 0000 must be reserved and not used for the numerator and the denominator objects. To be able to
change both values simultaneously, a writing order is defined. The activation of the new factor is done after the writing of
the numerator. This means to change both values at the same time, the denominator must be written first and the
numerator afterwards. It is also possible to only change the numerator by writing a new value (the denominator stays the
same). The numerator and denominator accept negative values. The division of 2 negative values results in a positive value.

The Position guide value is multiplied by the quotient of numerator and denominator.

Guide value scaled

= (Guidevalue x Scalingvalue) + Guide value offset

Internally used 0x2060 0x3808.01/02 0x3806
Attribute Value
Index 0x3808
Name Guide value scaling factor
Object code Array
Data type INTEGER32
Sub-index 0x00
Description Number of entries
Access Read only
PDO mapping No
Value range UNSIGNEDS8
Default value 0x02
Sub-index 0x01

LCP parameter number

Description Guide value scaling numerator
Access Read/write

PDO mapping Optional

Value range INTEGER32

Default value 1

Sub-index 0x02

LCP parameter number

Description Guide value scaling denominator

Access Read/write

PDO mapping Optional

Value range INTEGER32
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Attribute Value
Default value 1

Table 7.82 0x3808: Guide Value Scaling Factor

7.8.5 Parameter: Guide Value Offset (0x3806)

The Guide value offset modifies the guide value used by the servo drive. It internally adds an offset to the Position guide
value.

Original CAM
profile

130BF214.10

Used CAM profile
(Original + master offset)

CAM master offset =
Guide value offset

Rotor angle of axis

Master axis / guide value

Illustration 7.2 Example of Position Guide Value Offset in CAM
Mode

When using the guide value as master position as a relative value in CAM mode, only the change of the value of object
Guide value offset during operation has an effect. At the beginning of a CAM, the offset value is compensated by the internal
offset that is calculated for relative operation. Objects for Guide value offset and for CAM slave offset can be used in parallel,
that means that it is possible to have a master and a slave offset at the same time.

The value of the Guide value offset must be given in position guide value unit. That means that 1 master cycle is represented
by values from 0 to OxFFFF FFFF. The offset is a signed value, so it is possible to advance or delay the position guide value
for half a round.

Example:

To advance the Position guide value for 45°, means having a Guide value offset of 0x2000 0000. To delay the Position guide
value for 90°, use 0xC0000 0000.

Changing a value has an immediate effect if the axis is currently processing the guide value.

Attribute Value
Index 0x3806
LCP parameter number -

Name Guide value offset
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range INTEGER32
Default value 0

Table 7.83 0x3806: Guide Value Offset
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7.9 Guide Value Reference Objects

7.9.1 Parameter: Position Guide Value Reference (0x2062)

This object is used to provide the position of the servo drive in a way that it can be used as the Position guide value for
synchronized motion of other servo drives. The source of this value is given by the Guide value reference option code.

The value must be left-aligned. To achieve this, shift the original value using the Guide value reference option code (see
chapter 7.9.3 Parameter: Guide Value Reference Option Code (0x2063)).

Attribute Value

Index 0x2062

LCP parameter number -

Name Position guide value reference
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED32
Default value _

Table 7.84 0x2062: Position Guide Value Reference

7.9.2 Parameter: Velocity Guide Value Reference (0x2065)

This object is used to provide the velocity of the servo drive in a way that it can be used as theVelocity guide value for
synchronized motion of other servo drives. The source of this value is given by the Guide value reference option code (see
chapter 7.9.3 Parameter: Guide Value Reference Option Code (0x2063)). The value is given in floating point.

Attribute

Value

Index

0x2065

LCP parameter number

Name Velocity guide value reference
Object code Var

Data type FLOAT

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range FLOAT

Default value 0

Table 7.85 0x2065: Velocity Guide Value Reference

7.9.3 Parameter: Guide Value Reference Option Code (0x2063)

Use this object to select the source that is used as provider for the guide value reference objects.

Attribute

Value

Index

0x2063

LCP parameter number

Name

Guide value reference option code

Object code

Var
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Attribute Value

Data type UNSIGNED16

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range See Table 7.87.

Default value 0

Table 7.86 0x2063: Guide Value Reference Option Code

15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
source - shift

MSB LSB

Table 7.87 Guide Value Reference Option Code

Bit 15 Bit 14 Definition

0 0 Actual value.

0 1 Set value.

1 0 External encoder.

1 1 Guide value reference simulation.

Table 7.88 Value Definition for Bits 14 and 15

Bits 04, shift:

Number of bits the value must be shifted to the left.

7.9.4 Parameter: Position Guide Value Reference Set (0x2068)

By writing this object, the position guide value reference object is set to the specified value. The internally calculated offset
is stored permanently. It is recommended that the guide value is constant while this object is written. The value is given in

guide value units.

Attribute

Value

Index

0x2068

LCP parameter number

Name Position guide value reference set
Object code Var

Data type UNSIGNED32

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32

Default value

Table 7.89 0x2068: Position Guide Value Reference Set
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7.9.5 Parameter: Guide Value Plausibility Distance (0x2067)

This object is used to provide the maximum allowed position increment per cycle for the guide value reference plausibility
check. The value of object 0x2062 Position guide value reference is used for monitoring.

Attribute Value

Index 0x2067

LCP parameter number -

Name Guide value plausibility distance
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value 0

Table 7.90 0x2067: Guide Value Plausibility Distance

7.9.6 Guide Value Reference Simulation

7.9.6.1 Parameter: Guide Value Reference Simulation Control (0x2070)

This object is used to start and stop the guide value reference simulation.

Attribute Value
Index 0x2070
LCP parameter number -
Name Guide value reference simulation control
Object code Var
Data type UNSIGNED16
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range See Table 7.92.
Default value 0
Table 7.91 0x2070: Guide Value Reference Simulation Control
15 14 13 12 9 8 7 6 5 4 3 0
- en
MSB LSB

Table 7.92 Guide Value Reference Simulation

Bit 0, en:
0: Guide reference simulation off.
1: Guide reference simulation on.
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7.9.6.2 Parameter: Guide Value Reference Speed Limit (0x2071)

This object defines the maximum speed for the simulation. The value is given in rps.

Attribute Value
Index 0x2071
LCP parameter number -

Name Guide value reference speed limit
Object code Var

Data type FLOAT
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range FLOAT
Default value 0 rps

Table 7.93 0x2071: Guide Value Reference Speed Limit

7.9.6.3 Parameter: Guide Value Reference Target Velocity (0x2072)

This object defines the target velocity. Ramp-up and ramp-down takes place with the values specified in objects 0x2073
(acceleration) and 0x2074 (deceleration). The value is given in rps.

Attribute Value
Index 0x2072
LCP parameter number -

Name Guide value reference target velocity
Object code Var

Data type FLOAT
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range FLOAT
Default value 0 rps

Table 7.94 0x2072: Guide Value Reference Target Velocity

7.9.6.4 Parameter: Guide Value Reference Acceleration (0x2073)

The guide value reference simulation speed is increased with this acceleration. lllustration 2.132 in chapter 2.5.3.2 Guide Value
Reference Simulation shows that acceleration means increasing the speed in an absolute way. The value is given in rps/s.

Attribute

Value

Index

0x2073

LCP parameter number

Name

Guide value reference acceleration

Object code Var

Data type FLOAT
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range FLOAT
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Attribute

Value

Default value

0 rps/s

Table 7.95 0x2073: Guide Value Reference Acceleration

7.9.6.5 Parameter: Guide Value Reference Deceleration (0x2074)

The guide value reference simulation speed is decreased with this deceleration. lllustration 2.132 in chapter 2.5.3.2 Guide
Value Reference Simulation shows that deceleration means decreasing the speed in an absolute way. The value is given in

rps/s.

Attribute Value
Index 0x2074
LCP parameter number -

Name Guide value reference deceleration
Object code Var

Data type FLOAT
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range FLOAT
Default value 0 rps/s

Table 7.96 0x2074: Guide Value Reference Deceleration

7.10 Profile Position Mode Objects

7.10.1 Parameter 52-10: Target Position (0x607A)

This object indicates the commanded position that the servo drive should move to in profile position mode. It uses the
current settings of the motion control parameters, for example velocity, acceleration, deceleration, and motion profile type.
The value of this object is interpreted as absolute or relative depending on the abs/rel flag in the Controlword. The value is

given in user-defined position units.

Attribute Value
Index 0x607A
LCP parameter number 52-10
Name Target position
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range INTEGER32
Default value 0

Table 7.97 0x607A: Target Position
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7.10.2 Parameter 52-16: End Velocity (0x6082)

This object indicates the configured velocity of the servo drive on reaching the target position. Normally, the servo drive
stops at the target position, meaning that the end velocity is 0. The value is given user-defined velocity units.

Attribute Value

Index 0x6082

LCP parameter number 52-16

Name End velocity
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value 0

Table 7.98 0x6082: End Velocity

7.10.3 Parameter: Positioning Option Code (0x60F2)

This object indicates the configured positioning behavior, as described by the Profile position mode. Bits O, 1, 4, 5, and 15 are

supported.

Attribute Value

Index 0x60F2

LCP parameter number -

Name Positioning option code

Object code Var

Data type UNSIGNED16

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range See Table 7.101 and Table 7.102.

Default value 0

Table 7.99 0x60F2: Positioning Option Code

15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
ms reserved (0) not supported rado reserved (0) not supported | relative option

MSB LSB

Table 7.100 0x60F2: Positioning Option Code

ms Manufacturer-specific

rado Rotary axis direction option

The relative option bits control the behavior of positioning tasks in detail when the abs/rel bit (bit 6) in the Controlword is

set to 1 in profile position mode (= relative positioning).

Table 7.101 shows the bit value definitions.
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Bit 1 Bit 0 Definition

0 0 Positioning moves are performed relative to the preceding (internal absolute) target position (relative
to 0 if there is no preceding target position).

0 1 Positioning moves are performed relative to the position internal demand value (object 0x60FC) output
of the trajectory generator.

1 0 Positioning moves are performed relative to the position actual value (object 0x6064).

1 1 Reserved.

Table 7.101 Definition of Bits 0 and 1

The Rotary axis direction option bits (bits 6, 7, and 15) control the behavior of positioning tasks when the abs/rel bit (bit 6) in
the Controlword is set to 0 in profile position mode (= absolute positioning).

Controlled rotary axes are needed for rotary tables and conveyor belts. They are also needed for cases where the host
controller position limits are wider than the position range limits available in the servo drive. In these cases, the software
position limits (see chapter 7.7.7 Parameters 50-32 and 50-33: Software Position Limit (0x607D)) are out of the position range
limits (see chapter 7.7.6 Parameters 50-30 and 50-31: Position Range Limit (0x607B)). To disable the position range limits, set
the minimum position range limit (0x607B, sub-index 1) and maximum position range limit (0x607B, sub-index 2) to 0.
Depending on the application, different rotary axis movements are possible. These are coded by bit 6, 7, and 15 (see
Table 7.102).
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Bit 15 Bit 7 Bit 6 Definition
0 0 0 Normal positioning similar to linear axis; If reaching or exceeding the position range

limits (0x607B), the input value automatically wraps to the other end of the range.
Positioning can be relative or absolute.
Movement greater than a modulo value is only possible with this bit combination.

0 0 1 Positioning only in negative direction; If the target position is higher than the actual
position, then the axis moves over the minimum position limit (0x607B, sub-index 01)
to the target position.

0 1 0 Positioning only in positive direction; If the target position is lower than the actual
position, then the axis moves over the maximum position limit (0x607B, sub-index 02)
to the target position.

0 1 1 Positioning with the shortest way to the target position.
If the distance in both directions is the same, the axis moves in positive direction.

1 0 0 Positioning in last direction; Similar to positioning, however the direction (negative or
positive) depends on the last known positioning direction. If no previous direction is
available, then positive direction is used.

1 0 1 Reserved.

1 1 X Reserved.

Table 7.102 Definition of Bits 6, 7, and 15

360=0 360=0 360=0 360=0

33

Bit7 Bit6

130BF215.10

Bit7 Bit6 Bit7 Bit6 Bit7 Bit6
00

01 10 11
210 150 210 150 210 150 210 150
normal only negative only positive optimized
(similar to linear axis) direction direction (shortest way)

Illustration 7.3 Possible Rotary Axis Movements

If rado bits are set to 0 (normal), the servo drive is able to turn >1 revolution. This applies if object 0x607B is set to 0° and
360°, and the target positon is above 1 revolution.

For the options Only negative direction, Only positive direction, and Last direction, a movement bigger than the modulo value
is not possible. If the value of the target position is bigger than the modulo value, then the modulo operation is used to
determine the position within the range. This position is then used as the target position (for example, if the target position
is set to 410°, then the actual target position is 50°). The direction to reach this position is then determined by the rado
bits.

If rado bits are set to 1 (optimized), the shortest way to the new target position must be found. In this case, the servo drive
must never turn more than 180°, even if the distance between target position is >1 revolution. However, it is allowed to
cross the maximum/minimum limits of object 0x607B to reach the target position.
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7.10.4 Parameter: Position Window (0x6067)

This object indicates the configured symmetrical range of accepted positions relative to the target position. If the actual
value of the position encoder is within the position window, this target position is regarded as having been reached.

The value is given in user-defined position units.

If the value of the position window is OxFFFF FFFF, the position window control is switched off (Target reached bit is not set).

Attribute Value

Index 0x6067

LCP parameter number -

Name Position window
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value 5°

Table 7.103 0x6067: Position Window

7.10.5 Parameter: Position Window Time (0x6068)

This object indicates the configured time, during which the actual position within the position window is measured. The
value is given in ms.

Attribute Value

Index 0x6068

LCP parameter number -

Name Position window time
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED16
Default value 20 ms

Table 7.104 0x6068: Position Window Time
7.11 Profile Velocity Mode Objects

7.11.1 Parameter 52-20: Target Velocity (Ox60FF)

This object indicates the configured target velocity and is used as input for the trajectory generator. The value is given in
user-defined velocity units.

Attribute Value

Index Ox60FF

LCP parameter number 52-20

Name Target velocity
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Attribute Value
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range INTEGER32
Default value 0

Table 7.105 0x60FF: Target Velocity

7.11.2 Parameter: Velocity Demand Value (0x606B)

This object provides the output value of the trajectory generator. The value is given in user-defined velocity units.

Attribute

Value

Index

0x606B

LCP parameter number

Name Velocity demand value
Object code Var

Data type INTEGER32

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range INTEGER32

Default value

Table 7.106 0x606B: Velocity Demand Value

7.11.3 Parameter 50-04: Velocity Actual Value (0x606C)

This object provides the actual velocity value derived from the position sensor. The value is given in user-defined velocity

units.

Attribute Value

Index 0x606C

LCP parameter number 16-17, 50-04
Name Velocity actual value
Object code Var

Data type INTEGER32
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range INTEGER32

Default value

Table 7.107 0x606C: Velocity Actual Value
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7.11.4 Parameter: Velocity Window (0x606D)

This object indicates the configured velocity

window. The value is given in user-defined velocity units.

Attribute Value

Index 0x606D

LCP parameter number -

Name Velocity window
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED16
Default value 6000 (10 RPM with default values for factor group)

Table 7.108 0x606D: Velocity Window

7.11.5 Parameter: Velocity Window Time (0x606E)

This object indicates the configured velocity

window time. The value is given in milliseconds.

Attribute Value

Index 0x606E

LCP parameter number -

Name Velocity window time
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED16
Default value 20 ms

Table 7.109 0x606E: Velocity Window Time

7.12 Profile Torque Mode Objects
7.12.1 Parameter 52-30: Target To

rque (0x6071)

This object indicates the configured target velocity and is used as input for the trajectory generator. The value is given per

thousand of rated torque.

Attribute Value

Index 0x6071

LCP parameter number 52-30

Name Target torque

Object code Var

Data type INTEGER16

Sub-index 0x00

Access Read/write

PDO mapping Optional
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Attribute Value
Value range INTEGER16
Default value 0

Table 7.110 0x6071: Target Torque

7.12.2 Parameter: Torque Demand (0x6074)

This object provides the output value of the trajectory generator. The value is given per thousand of rated torque.

Attribute

Value

Index

0x6074

LCP parameter number

Name Torque demand
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read/write
PDO mapping Optional

Value range INTEGER16
Default value 0

Table 7.111 0x6074: Torque Demand

7.12.3 Parameter 50-20: Motor Rated Current (0x6075)

This object indicates the configured motor rated current. All relative current data refers to this value. The value is given in

mA.

Attribute Value

Index 0x6075

LCP parameter number 50-20

Name Motor rated current
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED32

Default value

Dependent on motor type.

Table 7.112 0x6075: Motor Rated Current

7.12.4 Parameter 50-21: Motor Rated Torque (0x6076)

This object indicates the configured motor rated torque. All relative torque data refers to this value. The value is given in

mNm (milli Newton meter).

Attribute Value

Index 0x6076

LCP parameter number 50-21

Name Motor rated torque
Object code Var
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Attribute Value

Data type UNSIGNED32

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range UNSIGNED32

Default value Dependent on motor type.

Table 7.113 0x6076: Motor Rated Torque

7.12.5 Parameter 52-31: Torque Actual Value (0x6077)

This object provides the actual value of the torque. It corresponds to the instant torque in the motor. The value is given per

thousand of rated torque. The value in the LCP is given in Nm.

Attribute Value

Index 0x6077

LCP parameter number 16-16, 52-31
Name Torque actual value
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range INTEGER16
Default value -

Table 7.114 0x6077: Torque Actual Value

7.12.6 Parameter 16-14: Current Actual Value (0x6078)

This object provides the actual value of the current. It corresponds to the current in the motor. The value in the object is

given per thousand of rated current. The value in the LCP is given in A.

Attribute Value
Index 0x6078
LCP parameter number 16-14
Name Current actual value
Object code Var

Data type INTEGER16
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER16
Default value -

Table 7.115 0x6078: Current Actual Value
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7.12.7 Parameter 52-32: Torque Slope (0x6087)

This object indicates the configured rate of change of torque. The value is given in units of per thousand of rated torque

per second.

Attribute Value

Index 0x6087

LCP parameter number 52-32

Name Torque slope
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value -

Table 7.116 0x6087: Torque Slope

7.12.8 Parameter: Torque Window (0x2050)

This object indicates the configured torque window for the Target reached bit in the Statusword. The value is given per

thousand of rated torque.

Attribute Value

Index 0x2050

LCP parameter number -

Name Torque window
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED16
Default value 20

Table 7.117 0x2050: Torque Window

7.12.9 Parameter: Torque Window Time (0x2051)

This object indicates the configured torque window time for target reached. The value is given in milliseconds.

Attribute Value

Index 0x2051

LCP parameter number -

Name Torque window time
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED16

282 Danfoss A/S © 01/2017 All rights reserved. MG36D102




Servo Drive Parameter Descr... Programming Guide

Attribute Value

50 ms

Default value

Table 7.118 0x2051: Torque Window Time

7.13 Homing Mode Objects
7.13.1 Parameter 52-40: Home Offset (0x607C)

This object indicates the configured difference between the zero position for the application and the machine home
position (found during homing). During homing, the machine home position is found and once the homing is completed,
the zero position is offset from the home position by adding the home offset to the home position.

The zero position is calculated as:

zero position = home position + home offset (see Illustration 7.4).

Zero
position

‘ Home offset

Home
position

130BF216.10

Illustration 7.4 Home Offset Definition

All subsequent absolute moves are taken relative to this new zero position. The value of this object is given in user-defined
position units. Negative values indicate the opposite direction.

Attribute Value
Index 0x607C
LCP parameter number 52-40
Name Home offset
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range INTEGER32
Default value 0

Table 7.119 0x607C: Home Offset

7.13.2 Parameter 52-41: Homing Method (0x6098)

This object indicates the configured homing method to be used. All supported homing methods can be written into this

object.

Attribute Value
Index 0x6098
LCP parameter number 52-41

Name Homing method

Object code Var

Data type INTEGER8
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Attribute Value

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range See Table 2.4 in chapter 2.4.4 Homing Mode.
Default value 37

Table 7.120 0x6098: Homing Method

7.13.3 Parameters 52-42 and 52-43: Homing Speeds (0x6099)

This object indicates the configured speeds used during homing procedure. The values are given in user-defined velocity
units. The speed at sub-index 1 is used to initially search for the limit or home switch. The speed at sub-index 2 is used for
the subsequent reverse motion after the switch is triggered.

Attribute Value

Index 0x6099

Name Homing speeds
Object code Array

Data type UNSIGNED32
Sub-index 0x00
Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 52-42

Description Speed during search for switch
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value

48000 (corresponds to 80 RPM)

Sub-index

0x02

LCP parameter number

52-43

Description Speed during search for zero
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value

12000 (corresponds to 20 RPM)

Table 7.121 0x6099: Homing Speeds

7.13.4 Parameter 52-44: Homing Acceleration (0x609A)

This object indicates the configured acceleration to be used during homing operation. The value is given in user-defined

acceleration units.

Attribute Value
Index 0x609A
LCP parameter number 52-44
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Attribute Value

Name Homing acceleration

Object code Var

Data type UNSIGNED32

Sub-index 0x00

Access Read/write

PDO mapping No

Value range UNSIGNED32

Default value 60000 (corresponds to 100 RPM/s)

Table 7.122 0x609A: Homing Acceleration

7.13.5 Parameter 52-50 to 52-57: Supported Homing Methods (0x60E3)

This object provides the supported homing methods of the servo drive. The values of the homing methods are described in

Table 2.4 in chapter 2.4.4 Homing Mode.

Methods -2, -1, 17, 18, 19, 21, and 37 are represented by sub-indexes 1-7.

Methods -3, -2, -1, and 37 are always available. If a method is not available, the value of the corresponding sub-index is set

to 0.

For sub-index 3, 4, 5, and 6, the availability of the related method is dependent on the Input configuration object (see
chapter 7.21.3 Parameter: Dual Analog User Inputs Configuration (0x200F)), as shown in Table 7.123.

Methods 17 and 18 are available at the same time.

Sub-index Value and definition Availability

1 Homing on actual position -3 Always available.

2 Homing on positive block -2 Always available.

3 Homing on negative block -1 Always available.

4 Homing on negative limit switch 0 or 17 Only available if the bit field Function input 1 or Function input 2

of object 0x200F is configured as Left Limit (010b).

5 Homing on positive limit switch 0 or 18

Only available if the bit field Function input 1 or Function input 2
of object 0x200F is configured as Right Limit (011b).

Homing on positive home switch 0 or 19

Homing on negative home switch 0 or 21

Only available if the bit field Function input 1 or Function input 2
of object 0x200F is configured as Home (100b).

Homing on current position 37

Always available.

Table 7.123 Definition of Sub-indexes for 0x60E3

Attribute Value

Index O0x60E3

Name Supported homing methods
Object code Array

Data type UNSIGNED8

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x08

Sub-index 0x01
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Attribute Value

LCP parameter number 52-50

Description 1%t supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value -3

Sub-index 0x02

LCP parameter number 52-51

Description 2" supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value -2

Sub-index 0x03

LCP parameter number 52-52

Description 34 supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value -1

Sub-index 0x04

LCP parameter number 52-53

Description 4t supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value Dependent on the configuration of object 0x200F.
Sub-index 0x05

LCP parameter number 52-54

Description 5t supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value Dependent on the configuration of object 0x200F.
Sub-index 0x06

LCP parameter number 52-55

Description 6™ supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value Dependent on the configuration of object 0x200F.
Sub-index 0x07

LCP parameter number 52-56
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Attribute Value

Description 7t supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value

Dependent on the configuration of object 0x200F.

Sub-index

0x08

LCP parameter number

52-57

Description 8t supported homing method
Access Read only

Data type INTEGER8

PDO mapping No

Value range See Table 7.123.

Default value 37

Table 7.124 0x60E3: Supported Homing Methods

7.13.6 Parameter 52-45 to 52-48: Additional Homing objects (0x2040)

This object provides additional parameters for the configuration of the homing mode.

Sub-index 01: Homing blocking window velocity

The servo drive assumes that it is blocked when the actual speed falls below the limit that is given in this object, for at least
the time that is given in the Homing blocking window time object. The value is given in user-defined velocity units.

Sub-index 02: Homing blocking window time

This object is used for block detection. The time is given in milliseconds. A value of 0 means immediately.

Sub-index 03: Homing limit distance

This object indicates the maximal distance in which the homing procedure has to be finished. Otherwise, the home
procedure is aborted with an error. The value is given in user-defined position units. A value of 0 disables the limitation.

Sub-index 04: Homing deceleration

This object indicates the configured deceleration to be used during homing procedure. The value is given in user-defined

acceleration units.

Attribute Value

Index 0x2040

Name Additional homing methods
Object code Array

Data type UNSIGNED8

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x04

Sub-index 0x01

LCP parameter number 52-45

Description Homing blocking window velocity
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value

6000 (corresponding to 10 RPM)
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Attribute Value

Sub-index 0x02

LCP parameter number 52-46

Description Homing blocking window time
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range UNSIGNED16

Default value 100

Sub-index 0x03

LCP parameter number 52-47

Description Homing limit distance
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value 0

Sub-index 0x04

LCP parameter number 52-48

Description Homing deceleration
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value 600000 (corresponding to 1000 rpm/s)

Table 7.125 0x2040: Additional Homing Objects

7.14 CAM Mode Objects
7.14.1 Parameter: CAM Profile Memory Layout (0x380F)

There are 2 memory layouts available for CAM profiles:
. 8 CAM profiles (for example, basic CAM with 256 data points)

. 2 CAM profiles (for example, basic CAM with 1024 data points)

Write to sub-index 1 to select the memory layout type. The switch between the layouts takes place after a power cycle. The
currently used layout can be read in sub-index 2.

Attribute Value

Index 0x380F

Name CAM profile memory layout
Object code Array

Sub-index 0x00

Description Number of entries
Access Read only

PDO mapping No

Value range 0x02

Default value 0x02

Sub-index 0x01

LCP parameter number -
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Attribute Value

Description CAM profile memory layout set
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range 20r8

Default value 8

Sub-index 0x02

LCP parameter number

Description CAM profile memory layout act
Access Read only

Data type UNSIGNED16

PDO mapping Optional

Value range 2o0r8

Default value 8

Table 7.126 0x380F: CAM Profile Memory Layout

7.14.2 Parameter: CAM Status (0x3801)

See chapter 2.4.5.7 Notifications from the Servo Drive for the description of this object.

Attribute Value

Index 0x3801

Name CAM status
Object code Array

Sub-index 0x00

Description Number of entries
Access Read only

PDO mapping No

Value range 0x04

Default value 0x04

Sub-index 0x01

LCP parameter number -

Description CAM status code
Access Read only

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.56 in chapter 2.4.5.7 Notifications from the Servo Drive.

Default value

Sub-index

0x02

LCP parameter number

Description CAM status parameter 1

Access Read only

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.56 in chapter 2.4.5.7 Notifications from the Servo Drive.

Default value

Sub-index

0x03

LCP parameter number

Description

CAM status parameter 2
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Attribute Value

Access Read only

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.56 in chapter 2.4.5.7 Notifications from the Servo Drive.

Default value

Sub-index

0x04

LCP parameter number

Description CAM status parameter 3

Access Read only

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.56 in chapter 2.4.5.7 Notifications from the Servo Drive.

Default value

Table 7.127 0x3801: CAM Status

7.14.3 Parameter;: CAM Control (0x3800)

See chapter 2.4.5.6 Commands During Operation for the description of this object.

Attribute Value

Index 0x3800
Name CAM control
Object code Array
Sub-index 0x00
Description Number of entries
Access Read only
PDO mapping No

Value range 0x04
Default value 0x04
Sub-index 0x01

LCP parameter number

Description CAM control code

Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.53 in chapter 2.4.5.6 Commands During Operation.

Default value

Sub-index

0x02

LCP parameter number

Description CAM control parameter 1

Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.53 in chapter 2.4.5.6 Commands During Operation.

Default value

Sub-index

0x03

LCP parameter number

Description CAM control parameter 2
Access Read/write
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Attribute Value

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.53 in chapter 2.4.5.6 Commands During Operation.

Default value

Sub-index

0x04

LCP parameter number

Description CAM control parameter 3

Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 2.53 in chapter 2.4.5.6 Commands During Operation.

Default value

Table 7.128 0x3800: CAM Control

7.14.4 Parameters: CAM Profile 1-8 (0x3810-0x3817)

These objects contain the configuration of the CAM profiles. Together with the CAM data in objects 0x3820 to 0x3827, and
optionally the CAM pattern files in objects 0x3830-0x3837, they specify a CAM.

Use object 0x3804 to select the CAM profile for the movement. Object 0x3805 provides the current number of the selected

CAM profile.

If a certain CAM profile is active, SDO write access to the object, which contains the currently running profile, is rejected by

means of the SDO abort code 0x0800 0020 (write access for both: CAM and CAM configuration).

Attribute Value

Index 0x3810

Name CAM profile 1
Object code Record

Sub-index 0x00

Description Number of entries
Access Read only

PDO mapping No

Value range 0x03

Default value 0x03

Sub-index 0x01

LCP parameter number -

Description CAM configuration 1
Access Read/write

Data type UNSIGNED16

PDO mapping No

Value range See Table 7.130.
Default value 0

Sub-index 0x02

LCP parameter number

Description CAM parsing state

Access Read only

Data type UNSIGNED16

PDO mapping Optional
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Attribute Value
Value range See Table 7.132.

Default value -

Sub-index 0x03

LCP parameter number -

Description CAM parsing error info
Access Read only

Data type UNSIGNED32

PDO mapping Optional

Value range See Table 7.132.

Default value -

Table 7.129 0x3810: CAM Profile 1

NOTIC

Objects 0x3811 to 0x3817 are the same as CAM profile 1 (0x3810) as shown in Table 7.129. Only the CAM profile
number increases by 1 for each object.

15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Parse CAM data reserved cyclic/non-cyclic | master abs/rel slave abs/rel
MSB LSB

Table 7.130 CAM Configuration

Bit Value Definition
0 0 Slave position is an absolute value.
1 Slave position is a relative value.
1 0 Master position is an absolute value.
1 Master position is a relative value.
2 0 Axis repeats the execution of the CAM in cyclic mode.
1 Axis stops after 1 execution of the CAM in non-cyclic mode.
15 0 The servo drive resets this bit automatically to 0 if the parsing was started.
1 Triggers a new CAM parsing (needed if new CAM data was transferred over SDO and if the CAM data
was transferred as a file).

Table 7.131 Definition of Bits of the CAM Slave Table Selector

Both supported CAM types can be executed in cyclic and non-cyclic mode:
. Cyclic mode: Repeats the execution of the CAM profile continuously on the master cycle basis.

. Non-cyclic mode: The CAM profile is only run once. If the master position is already outside of the CAM profile, the
slave axis stays in synchronized motion and keeps the last position.

CAM parsing state Description CAM parsing error information (sub-index 03)
(sub-index 02) Byte 0 Byte 1 Byte 2 Byte 3
0x0000 No error/Valid CAM profile Reserved
0x0001 File not found. Reserved
0x0002 Error in 1 of the elements Number of the set Reserved
controlParam.
0x0004 Profile currently active. No parsing Reserved
possible.
0x0005 Out of CAM memory (CAM profile Reserved
is too large).
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CAM parsing state Description CAM parsing error information (sub-index 03)
(sub-index 02) Byte 0 Byte 1 Byte 2 Byte 3
0x0007 Advanced CAM only: Wrong node Node ID Segment ID (non-fitting)

type.

0x0009 Advanced CAM only: Unknown Number of Element in Node section Normal: 0
node type. EventSegmentContainer: segment
ID
0x000A Advanced CAM only: Start node Segment ID Start node ID
has wrong type.
0x000B CAM has <2 nodes. Reserved
0x000C Basic CAM only: Parameter is out | Type of parameter: Data point index Reserved
of range. 0: Reserved
0x000D Basic CAM only: A mandatory 1: Master position
parameter is missing. 2: Slave position
3: Velocity
4: Acceleration
0x000E Advanced CAM only: End node Segment ID End node ID
has wrong type.
0x000F Parameter in header has wrong Parameter ID Reserved
range.
0x0010 A mandatory parameter is missing Parameter type (see Table 7.133). Reserved
in the header.
0x0011 CAM file is empty Reserved
0x0012 CAM storage buffer not ready. Reserved
0x0013 CAM storage buffer too small. Reserved
0x0014 CAM corrupt file. Reserved
0x0015 Node allocation overflow. Node ID Reserved
0x0016 Segment allocation overflow. Segment ID Start node ID
0x0017 Multiple segments as default. Segment ID Start node ID
0x0018 Advanced CAM only: Unknown Number of elements in Reserved
segment type. segment section.
0x0019 Starting node failure. 1: Not found Reserved
2: Wrong type
3: No following
segment
0x001A Advanced CAM only: node Parameter type (see Table 7.134 and Node type Node ID
parameter is out of range. Table 7.135). 0: Reserved
0x001B Advanced CAM only: A mandatory 1: Guide node
node parameter is missing. 2: Event node
0x001C Advanced CAM only: segment Parameter type (see Table 7.136 to Segment type Segment ID
parameter is out of range. Table 7.146). 0: Reserved
0x001D Advanced CAM only: A mandatory 1: Guide poly
segment parameter is missing. 5: Move distance
6: Flying stop
7: Return
8: Event segment
container
0x50: Time poly
0x51: Velocity
0x52: Torque
0x53: Sync
0x001E Only 1 friction segment allowed. Segment ID Reserved
0x0020 Undefined CAM file type. Reserved
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CAM parsing state Description CAM parsing error information (sub-index 03)
(sub-index 02) Byte 0 Byte 1 Byte 2 Byte 3
0x0021 No valid CAM file (error in XML Reserved
file definition).
0x1000 Action ID element invalid. Action ID Action node Reserved
Attribute actionID is missing or number
has invalid format
0x1001 Action ID element invalid. Action ID Action node Reserved
Attribute actionID is out of range number
0x1002 Action command element invalid. |5: control- Action ID Reserved

Mandatory attribute is missing or | ParamN.speedP

has invalid format. 6: control-

0x1003 Action command element invalid. |ParamN.speed|
Mandatory attribute is out of 7: control-

range. ParamN.speedD
8: control-

ParamN.inertia
9: control-
ParamN.positionP

10: control-
ParamN.positionD

11: selControlParam.set
12: compensateR-
ounding.partition

13: compensateR-
ounding.revolutions
14: compensateR-
ounding.offsetRev

16: resetCounter

17: startCounter

18: stopCounter

19: logValue

20: setFollowSegment
21: setDigOut

0x1004 Node action list is invalid. Reserved Node ID Reserved
0x1005 Segment start action list is invalid. Segment ID Reserved
0x1006 Segment end action list is invalid. Segment ID Reserved
0x1007 Segment ID invalid. Segment ID Start node ID
0x1008 Node ID invalid. Reserved Start node ID
0x1009 EventSegment invalid starting Segment ID Event node ID
event node.
0x1010 Action list ID invalid. Reserved
0x1100 Exit ID element invalid. Attribute Exit ID Exit node Reserved
exit ID is missing or has invalid number
format.
0x1101 Exit ID element invalid. Attribute
exit ID is out of range.
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CAM parsing state Description CAM parsing error information (sub-index 03)
(sub-index 02) Byte 0 Byte 1 Byte 2 Byte 3
0x1102 Exit condition element invalid. 3: rectMark.input Exit ID Reserved
Mandatory attribute is missing or |4: rectMark.mode
has invalid format. 5: rectMark.threshold
0x1103 Exit condition element invalid. 6: rectMark.minLength
Mandatory attribute is out of 7: rectMark.maxLength
range. 8: pattern.input
9: pattern.threshold
10: pattern.subsample
11:
pattern.checklength
12: checkDi-
glnput.input
13: checkDi-
glnput.value
14: checkCounter.input
15:
checkCounter.threshold
16: checkA-
nalnput.input
17: checkA-
nalnput.threshold
18: checkA-
nalnput.condition
19: checkVe-
locity.threshold
20: checkVe-
locity.condition
21:
checkTorque.threshold
22:
checkTorque.condition
23:
checkDistance.threshol
d
0x1104 Exit ID list of a segment is invalid. Segment ID Reserved
0x1106 Pattern file invalid. Reserved Line number Reserved
0x1107 Out of pattern memory. Pattern Reserved
too large.
Ox7FFE An unknown error occurred. Reserved
Ox7FFF Parsing Reserved

Table 7.132 CAM Parsing State and Error Information
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Number Description

0 Reserved

2 windowRev of element followingError.
3 time of element followingError.

4 positionP of element controlParam1.
5 positionD of element controlParam1.
6 speedP of element controlParam1.

7 speed| of element controlParam1.

8 speedD of element controlParam1.

9 inertia of element controlParam1.

10 positionP of element controlParam2.
1M positionD of element controlParam?2.
12 speedP of element controlParam2.

13 speed| of element controlParam?2.

14 speedD of element controlParam?2.

15 inertia of element controlParam2.

16 numerator of element masterScaling.
17 denominator of element masterScaling.
18 numerator of element slaveScaling.
19 denominator of element slaveScaling.
20 Control loop set 1 has wrong values.
21 Control loop set 2 has wrong values.

Table 7.133 Definition of Parameter Type for CAM Profile Header

Value Definition
0 Reserved

1 Node ID

2 MasterPos
3 Signal

4 Action

Table 7.134 Parameter IDs for GuideNodes

Value Definition
0 Reserved

1 Node ID

2 Signal

3 Action

Table 7.135 Parameter IDs for EventNodes
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Value Definition

0 Reserved

1 Segment ID

2 Starting node

3 Ending node

4 Start action

5 End action

6 Default segment
7 Movement type
8 Start position

9 Start velocity

10 Start acceleration
1 Distance

12 End velocity

13 End acceleration
64-69 Coeffs a0-a5

Table 7.136 Parameter IDs for GuidePoly Segment

Value Definition

0 Reserved

1 Segment ID

2 Starting node

3 Ending node

4 Start action

5 End action

6 Default segment
7 Start position

8 Start velocity

9 Start acceleration

—
o

End velocity

—_
—_

End acceleration

Table 7.137 Parameter IDs for Move Distance Segment

Value Definition

Reserved

Segment ID

Starting node

Ending node

Start action

End action

Default segment

Partition

Revolutions
Offset

V|lo|N|laoajlu]|pd|lw|N|—=]O

Table 7.138 Parameter IDs for Return Segment
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Value Definition

0 Reserved

1 Segment ID

2 Starting node

3 Ending node

4 Start action

5 End action

6 Default segment

7 Start Position

8 Maximal constant distance
9 Brake length

10 Start velocity

1 Brake distance

64 AO

65 Al

66 A2

67 A3

Table 7.139 Parameter IDs for Flying Stop Segment

Value Definition

0 Reserved

1 Segment ID

2 Starting node

3 Ending node

4 Start action

5 End action

6 Default segment
7 Starting node

Table 7.140 Parameter IDs for Event Segment Container

Value Definition

0 Reserved

1 Segment ID

2 Starting node

3 Ending node

4 Start action

5 End action

6 Default segment
7 Duration

8 Exit condition

9 Movement type
10 Start position

1 Start velocity

12 Distance

13 End velocity

14 End acceleration
64-69 Coeffs a0-a5

Table 7.141 Parameter IDs for Time Poly Segment with Positions
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Value Definition

0 Reserved

1 Segment ID

2 Starting node

3 Ending node

4 Start action

5 End action

6 Default segment
7 Duration

8 Exit condition

9 Movement type
10 Start position

1 Velocity

12 Acceleration

13 Deceleration

14 Torque limit

Table 7.142 Parameter IDs for Velocity Segment

Value Definition

Reserved

Segment ID

Starting node

Ending node

Start action

End action

Default segment

Duration

Exit condition

|lo|N|laoajlu]|p|lw|Nn]—=]O

Movement type

—
o

Start position

—_
—_

Torque

—_
N

Ramp
13 Speed limit

Table 7.143 Parameter IDs for Torque Segment

Value Definition

Reserved

Segment ID

Starting node

Ending node

Start action

End action

Default segment

Duration

Exit condition

V|lo|N|laoajlu]|pd|lw|Nn] =] O

Movement type

—
o

Start position

1 Velocity ration

12 Acceleration

13 Deceleration

14 Torque limit

Table 7.144 Parameter IDs for Sync Segment
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Value Definition

0 Reserved

1 Segment ID

2 Starting node

3 Ending node

4 Start action

5 End action

6 Default segment
7 Duration

8 Exit condition

9 Movement type
10 Start position

Table 7.145 Parameter IDs for PWM Off Segment

Value Definition

Reserved

Segment ID

Starting node

Ending node

Start action

End action

Default segment

Duration

Exit condition

Movement type

=lo||N]|la|Uv|bD|lwW|N]| =] O

o

Start position

—
—_

Velocity low
12 Velocity high

13 Do compensation

14 Acceleration

15 Deceleration

16 Guide value offset

17 Timeout

Table 7.146 Parameter IDs for Friction Segment

Value Definition
0 Reserved

1 MasterPos
2 SlavePos

3 vel

4 acc

Table 7.147 Definition of Parameter Type for Basic CAM Data Points
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7.14.5 Parameters: CAM Data 1-8 (0x3820-3827)

These objects contain the CAM files. If the new CAM data is to b
(0x3810-0x3817).

e parsed, set bit 15 of the CAM configuration object

Attribute Value
Index 0x3820
Name CAM data 1
Object code Var

Data type DOMAIN
Sub-index 0x00
Access Read/write
PDO mapping No

Value range DOMAIN

Default value

Table 7.148 0x3820: CAM Data 1

NOTIC

Objects 0x3821 to 0x3827 are the same as CAM data 1 (0x3820) as shown in Table 7.148. Only the CAM data number is

different.

7.14.6 Parameters: CAM Pattern 1-8 (0x3830-383

7)

The pattern data for the CAMs can be transmitted by transferring it to these objects.

The format is a csv file with white space as the separator betwee
(= columns) and the number of samples per channel. The values

n the values. The 1 line contains the number of channels
start in the 2" line of the file.

If >2 channels are included in the pattern file, only the 15t 2 columns are used. The values are interpreted alternating (1
value of 1%t column, 15 value of 2" column, 2" value of 1%t column, and so on). The remaining channels are ignored.

If the new CAM data is to be parsed (CAM data + CAM pattern), set bit 15 of the CAM configuration object (see

chapter 7.14.4 Parameters: CAM Profile 1-8 (0x3810-0x3817)).

Attribute Value

Index 0x3830

Name CAM pattern 1
Object code Var

Data type DOMAIN
Sub-index 0x00

Access Read/write
PDO mapping No

Value range DOMAIN

Default value

Table 7.149 0x3830: CAM Pattern 1

NOTIC.

Objects 0x3831 to 0x3837 are the same as CAM pattern 1 (0x3830) as shown in Table 7.149. Only the CAM pattern

number increases by 1 for each sub-index.

MG36D102
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7.14.7 Parameter: CAM Profile Selector (0x3804)

This object indicates the selected CAM slave table. To activate a new CAM or reactivate an already processed one, write the
number of the required table to this object and start it by using the handshaking procedure described in
chapter 2.4.5.1 Activating a CAM profile.

If bits 13-15 are set, the real start of the CAM is delayed until the configured input is on. The behavior of the activation is
then as if the handshake is taking place at the occurrence of the (input) event. If the start of that CAM is Slave absolute, the
servo drive jumps to the correct position.

15 14

13

11 10 9 8 7 6 5 4 3 2 1 0

delay code

reserved number of CAM profile

MSB

LSB

Table 7.150 0x3804: CAM Slave Table Selector

The value range of the number of CAM profile is limited to 1-8 according to Table 7.149.

Bit Value Definition
0-3 0 Not allowed.
1-8 Selects the CAM profile to be activated.
9-15 Reserved.
13-15 0 Normal CAM activation behavior, independent of digital input signals.
1 Delayed activation of CAM: Processing of CAM is delayed until digital input 1 is on; input 2 is
irrelevant.
2 Delayed activation of CAM: Processing of CAM is delayed until digital input 2 is on; input 1 is
irrelevant.
Delayed activation of CAM: Processing of CAM is delayed until digital input 1 or digital input 2 is on.
4 Delayed activation of CAM: Processing of CAM is delayed until digital input 1 and digital input 2 is on.
5-7 Reserved.

Table 7.151 Definition of Bits of the CAM Slave Table Selector

Attribute Value

Index 0x3804

LCP parameter number -

Name CAM profile selector
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional

Value range See Table 7.151.
Default value 0

Table 7.152 0x3804: CAM Profile Selector
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7.14.8 Parameter: CAM Profile Status (0x3805)

This object provides the current number of the selected CAM slave table (bits 0-3) and the used starting behavior. The
value 0 is allowed for the field number of active CAM profile to indicate that no CAM is active. Bits 4-11 indicate if the CAM
profile is valid, meaning that it can be activated.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CAM [ buffere | end of | reserve . .
CAM profile validity number of active CAM profile
error | d only | profile | d (0)
MSB LSB
Table 7.153 0x3805: CAM Profile Status
Bit Value Definition
0-3 0 No CAM slave table selected.
1-8 Activated CAM profile.
4 0 CAM profile 1 is invalid (and cannot be activated).
1 CAM profile 1 is valid.
5 0 CAM profile 2 is invalid (and cannot be activated).
1 CAM profile 2 is valid.
6 0 CAM profile 3 is invalid (and cannot be activated).
1 CAM profile 3 is valid.
7 0 CAM profile 4 is invalid (and cannot be activated).
1 CAM profile 4 is valid.
8 0 CAM profile 5 is invalid (and cannot be activated).
1 CAM profile 5 is valid.
9 0 CAM profile 6 is invalid (and cannot be activated).
1 CAM profile 6 is valid.
10 0 CAM profile 7 is invalid (and cannot be activated).
1 CAM profile 7 is valid.
11 0 CAM profile 8 is invalid (and cannot be activated).
1 CAM profile 8 is valid.
13 0 Axis is in the CAM or past the end of the profile.
1 End of profile is reached (only active for 1 cycle).
14 0 Only available if bit 15 = 1: General CAM error related to the active and the buffered CAM profile.
1 Only available if bit 15 = 1: CAM error only related to the buffered CAM, not the currently active CAM
profile.
15 0 No error.
1 Error occurred at CAM activation request; Remains at 1 until a new command is issued.

Table 7.154 Definition of Bits of the CAM Profile Status

Additional information for bit 13:

Bit 13 is a pulsed output signaling the cyclic end of the CAM profile. It is set every time that the end of the CAM profile is
reached. In reverse direction, bit 13 is shown at the end of the CAM profile (in this case, the first point of the CAM profile).
This bit is only set for 1 fieldbus cycle.

Additional information for bit 15:
Table 7.155 shows which situations lead to a CAM error (bit 15 of the CAM profile status object), and which lead to
command errors (signaled in the Statusword).
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CAM error bit Command Description
15 14 error
X e Tried to activate a CAM when there is already a buffered CAM (see

chapter 2.4.5.1 Activating a CAM profile).

or
e An invalid CAM profile number is selected in the CAM profile selector. This can
either be an out of range number or an invalid profile.

X Guide value reversed while an advanced CAM is active or blending is active.

X X Error during CAM blending: The non-cyclic end of the blending would be after the
end of the new CAM profile or would be outside of the cycle.

Table 7.155 Definition of CAM Error Versus Command Error

Attribute Value

Index 0x3805

LCP parameter number -

Name CAM profile status
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only

PDO mapping Optional

Value range See Table 7.155.
Default value No

Table 7.156 0x3805: CAM Profile Status

7.14.9 Parameter: CAM Slave Offset (0x3807)

This object contains an offset value to the slave position of a CAM. When using the slave position as a relative value, only
changing the value of object CAM slave offset during operation has an effect. At the beginning of a CAM, the offset value is
compensated by the internal offset that is calculated for relative operation.

Objects for Guide value offset (master) and for slave offset can be used in parallel, meaning it is possible to have a master
and a slave offset at the same time.

CAM slave offset accepts negative values. The values are always added to the current value.

The value of the CAM slave offset is given in revolutions of rotor position. Changing a value has an immediate effect if the
axis is processing a CAM.

Attribute Value

Index 0x3807

LCP parameter number -

Name CAM slave offset
Object code Var

Data type FLOAT
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range FLOAT
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Attribute Value
Default value No

Table 7.157 0x3807: CAM Slave Offset

Used CAM profile
(Original + slave offset)

130BF217.10

Rotor angle of axis

CAM slave offset

Original CAM
profile

Master axis / guide value

lllustration 7.5 CAM Slave Offset

7.14.10 Parameter: CAM Slave Scaling (0x3809)

The axis supports scaling in slave direction. The scaling factor consists of a numerator and a denominator. The value 0x0000
0000 must be reserved and cannot be used for the numerator and the denominator objects. A writing order is defined so
that both values can be changed simultaneously. The activation of the new factor is done after the writing of the
numerator. This means to change both values at the same time, the denominator must be written first and the numerator
afterwards. It is also possible to only change the numerator by just writing a new value (the denominator remains the
same).

Guide value scaling (master) and CAM slave scaling can be used in parallel. The numerator and the denominator accept
negative values. The division of 2 negative values results in a positive value. The slave position is multiplied by the quotient
of numerator and denominator.

e
A o
Used CAM profile IN
(Original position 3
/ multiplied with slave m
n scaling factor)
B
G
[
©
f=
©
S
°
o
Original CAM
profile
Master axis / guide value
Illustration 7.6 CAM Slave Scaling
Attribute Value
Index 0x3809
Name CAM slave scaling
Object code Array
Data type INTEGER32
Sub-index 0x00
Description Number of entries
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Attribute Value
Access Read only
PDO mapping No

Value range UNSIGNED8
Default value 0x02
Sub-index 0x01

LCP parameter number

Description CAM slave numerator
Access Read/write

PDO mapping Optional

Value range INTEGER32

Default value 1

Sub-index 0x02

LCP parameter number

Description CAM slave denominator
Access Read/write

PDO mapping Optional

Value range INTEGER32

Default value

1

Table 7.158 0x3809: CAM Slave Scaling

Slave relative 3¢
CAM slave
scaling 1:1

CAM
0-0 = 400

0.5-50

1-100

Drive position

Logical CAM position
Position actual value
(Position range 0-180°)

130BF219.10

lllustration 7.7 Influence of CAM Scaling on the Different

Position Objects (1)

Slave relative
CAM slave
scaling 2:1

200
CAM

0-0
0.5-50
1-100

100

Drive position

Logical CAM position
Position actual value
(Position range 0-180°)

130BF220.10

100 300 500
100 100 100
100 120 140

lllustration 7.8 Influence of CAM Scaling on the Different

Position Objects (2)

7.14.11 Parameter: Minimum Blending Distance (0x380A)

This parameter defines the minimum distance for blending to a new CAM. The minimum blending distance is calculated in
the direction of the guide value when blending is activated. If the guide value is at standstill at the moment of activation,
the last known direction of the guide value is used.

Attribute Value
Index 0x380A
Name Minimum blending distance

Object code

Var

Data type UNSIGNED32

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32
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Attribute Value

Default value

Table 7.159 0x380A: Minimum Blending Distance

7.14.12 Parameter: Logical CAM Position (0x2020)

This object provides the logical CAM position. It is only up to date if the servo drive is in CAM mode. Otherwise, the latest
value is preserved. The value is given in revolutions of motor shaft.

Attribute Value

Index 0x2020

Name Logical CAM Position
Object code Var

Data type FLOAT

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range FLOAT

Default value -

Table 7.160 0x2020: Logical CAM Position

7.14.13 Parameter: Logical CAM Set Point (0x2021)

This object provides the logical CAM set point. It is only up to date if the servo drive is in CAM mode. Otherwise, the latest
value is preserved. The value is given in revolutions of motor shaft.

Attribute Value

Index 0x2021

Name Logical CAM set point
Object code Var

Data type FLOAT

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range FLOAT

Default value -

Table 7.161 0x2021: Logical CAM Set Point

7.14.14 Parameter: Active Segment ID (0x2019)

This object contains the segment ID of the currently active segment.

The following values indicate special states during CAM
processing:

65534: Segment ID during blending to starting
node in profile

65535: Segment ID during blending between

CAM profiles
Attribute Value
Index 0x2019
Name Active Segment ID
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Attribute Value
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED16
Default value -

Table 7.162 0x2019: Active Segment ID

7.14.15 Parameter: Last Node ID (0x201A)
This object contains the node ID of the last node passed.

Attribute Value

Index 0x201A
Name Last node ID
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED16
Default value -

Table 7.163 0x201A: Last Node ID
7.14.16 Parameter: Logged Values (0x3870)
The object contains the values that are logged by a CAM action.

Attribute Value

Index 0x3870
Name Logged values
Object code Array

Data type UNSIGNED32
Sub-index 0x00
Description Value of highest sub-index
Access Read only
PDO mapping No

Default value 0x10
Sub-index 0x01

LCP parameter number -

Description Memory cell 1
Access Read only
Data type UNSIGNED32
PDO mapping Optional
Value range UNSIGNED32

Default value

Table 7.164 0x3870: Logged Values
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NOTIC.

Sub-indexes 0x02 to 0x10 are the same as sub-index 1 as shown in Table 7.164. Only the memory cell number is

increased by 1 for each sub-index.

7.14.17 Parameter: Digital Input Counters (0x3860)

The object contains the counter values accumulated by actions in CAM mode. The values are read/write so that the counters

can be modified manually.

Attribute Value

Index 0x3860

Name Digital input counters
Object code Array

Data type UNSIGNED32
Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number

Description Counter for digital input 1
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value 0

Sub-index 0x02

LCP parameter number

Description Counter for digital input 2
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value 0

Table 7.165 0x3860: Digital Input Counters

7.15 Gear Mode Objects

Dt

7.15.1 Parameter: Gear Ratio (0x3900)
The gear ratio consists of a numerator and a denominator.

The value 0x0000 0000 must be reserved and cannot be used for the numerator or the denominator object. A writing order
is defined so that both values can be changed simultaneously (using SDO). The activation of the new factor is done after
the writing of the numerator. This means, to change both values at the same time, the denominator must be written first
and the numerator afterwards. It is also possible to only change the numerator by just writing a new value (the
denominator remains the same).

Both objects also accept negative values. The division of 2 negative values results in a positive value. When writing both
objects over PDO (in 1 PDO), they are updated at the same time.
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Attribute Value
Index 0x3900
Name Gear ratio
Object code Array

Data type INTEGER32
Sub-index 0x00
Description Number of entries
Access Read only
PDO mapping No

Value range UNSIGNEDS8
Default value 0x02
Sub-index 0x01

LCP parameter number

Description Gear ratio numerator
Access Read/write

PDO mapping Optional

Value range INTEGER32

Default value 1

Sub-index 0x02

LCP parameter number

Description Gear ratio denominator
Access Read/write

PDO mapping Optional

Value range INTEGER32

Default value

1

Table 7.166 0x3900: Gear Ratio

7.15.2 Parameter: Gear Synchronization Option Code (0x3901)

Indicates what action is performed when the Gear In Pos functionality is used but it is not possible to sync to that position.

Attribute

Value

Index

0x3901

LCP parameter number

Name

Gear synchronization option code

Object code

Var

Data type INTEGER16

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range 0: Raise a command error

1: Sync to the next guide value cycle

Default value

0

Table 7.167 0x3901: Gear Synchronization Option Code
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7.15.3 Parameter: Gear Master Start Distance (0x3902)

This object defines the master distance for gear in procedure (when the slave axis is started to get into synchronization).
The value must be given in Guide value position units. The direction is taken from the Master sync direction bit in the
Controlword (0x6040) (see lllustration 7.9).

NOTIC

The sign of Master Start Distance is represented by the MasterSyncDirection bit in the Controlword (0x6040).

Attribute Value

Index 0x3902

LCP parameter number -

Name Gear master start distance
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value 0

Table 7.168 0x3902: Gear Master Start Distance

201 _on =
Start Sync Sync Position -
q =
[
Positive distance [}
o
A
Positive
master
rotation
Positive distance
Z /3
Sync Position Start Sync Sign of Sign of
0 Master rotation — Master Start Distance
21 _on —
Positi -
sync Position iy Start Sync 2222222227 start Sync =TRUE
Negative distance
Negative
master
rotation
Negative distance
S
Start Sync Sync Position

Illustration 7.9 Synchronization Executed at StartSync Position

NOTIC.

Master Rotation direction and MasterStartDistance have the same signs, therefore synchronization is executed.
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=)
Sync Position Start Sync :1
IN
Negative distance 5
o
)

Positive

master

rotation

Negative distance
Start Sync Sync Position
4 4 Sign of Sign of
Master rotation /= Master Start Distance

-

C——> StartSync=FALSE

Start Sync Sync Position

Positive distance

Negative
master
rotation

Positive distance

Start Sync

Sync Position

Illustration 7.10 Synchronization Not Executed

NOTIC

Master Rotation direction and MasterStartDistance have opposite signs, therefore synchronization is not executed.

7.15.4 Parameter: Gear Master Sync Position (0x3903)

This object defines the position of the master where the slave is in sync with the master. The value is given in Guide value

position units.

Attribute Value

Index 0x3903

LCP parameter number -

Name Gear master sync position
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED32
Default value 0

Table 7.169 0x3903: Gear Master Sync Position

7.15.5 Parameter: Gear Slave Sync Position (0x3904)

This object defines the position of the slave where the slave is in sync with the master. The value is given in user-defined

position units.

Attribute

Value

Index

0x3904

LCP parameter number

Name Gear slave sync position
Object code Var
Data type SIGNED32
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Attribute Value
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range SIGNED32
Default value 0

Table 7.170 0x3904: Gear Slave Sync Position

7.16 ISD Inertia Measurement Objects
7.16.1 Parameter 52-60: Measured Inertia (0x2009)

This object indicates the result after a measurement process. If the measurement completed successfully, the result of the
measurement is given in kg m”. The value is not stored in the servo drive and it is not automatically used by the control
loop. If the measurement was not processed successfully, the error reason can be read from this object. See Table 7.171 for
the coding.

Value Description

>0 Legal result of the measurement. Given in kg m?.

0 No result available or measurement ongoing.

-1 Target velocity could not be reached.

-2 Torque could not be produced due to voltage limit.

-3 Measurement has been aborted (according to request of the
Controlword).

-4 Measurement torque is limited by the application torque limit or
maximum torque limit.

Table 7.171 Result Coding of ISD Inertia Measurement

Attribute Value
Index 0x2009
LCP parameter number 52-60
Name Measure inertia
Object code Var

Data type FLOAT
Sub-index 0x00
Access Read only
PDO mapping No

Value range FLOAT
Default value -

Table 7.172 0x2009: Measured Inertia

MG36D102 Danfoss A/S © 01/2017 All rights reserved. 313



Dt

Servo Drive Parameter Descr...

VLT® Integrated Servo Drive ISD® 510 System

7.16.2 Parameters 52-61 and 52-62: Inertia Measurement Parameters (0x200A)

These parameters can be used to limit the measurement process. If the values used are too small, the measurement cannot
be done and an error is issued (see chapter 7.16.1 Parameter 52-60: Measured Inertia (0x2009)).

Sub-index 01 contains the velocity used for the measurement in user-defined velocity units.

Sub-index 02 contains the acceleration torque for the inertia measurement given per thousand of rated torque.

Attribute Value

Index 0x200A

Name Inertia measurement parameters
Object code Array

Data type RECORD

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 52-61

Description Inertia measurement velocity
Access Read/write

Data type UNSIGNED32

PDO mapping No

Value range UNSIGNED32

Default value

90% of maximum servo drive limit

Sub-index

0x02

LCP parameter number

52-62

Description Inertia measurement torque
Access Read/write

Data type UNSIGNED16

PDO mapping No

Value range UNSIGNED16

Default value

30% of maximum servo drive limit

Table 7.173 0x200A: Inertia Measurement Parameters

7.17 Digital CAM Switch Objects
7.17.1 Parameter: On Compensation (0x3840)

This parameter shows the compensation time with which the switching on is advanced or delayed. A negative value means
that the output changes before the switching position is reached.

The value can be changed while the digital CAM switching functionality is enabled. It has an immediate effect.

The value is given in milliseconds.

Attribute Value
Index 0x3840

LCP parameter number -
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Attribute Value

Name On compensation
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range INTEGER16
Default value 0

Table 7.174 0x3840: On Compensation

7.17.2 Parameter: Off Compensation (0x3841)

This parameter shows the compensation time with which the switching off is advanced or delayed. A negative value means
that the output changes before the switching position is reached.

The value can be changed while the digital CAM switching functionality is enabled. It has an immediate effect.

The value is given in milliseconds.

Attribute Value

Index 0x3841

Name Off compensation
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range INTEGER16
Default value 0

Table 7.175 0x3841: Off Compensation

7.17.3 Parameter: Hysteresis (0x3842)

This parameter shows the distance from the switching point (in positive and negative direction). The switch is not executed
until the axis has left this area in order to avoid multiple switching around the switching point. Setting this parameter
avoids the phenomenon where the output continually switches if the axis is near the switching point and the actual
position is jittering around the switching point.

The value can be given in user-defined position units (using sub-index 0x01) or in revolutions (using sub-index 0x02). When
writing to one of the indexes, the other one is updated automatically by the servo drive.

Attribute Value

Index 0x3842

Name Hysteresis

Object code Array

Data type RECORD

Sub-index 0x00

Description Value of highest sub-index

Access Read only
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Attribute Value

PDO mapping No

Default value 0x02

Sub-index 0x01

Description Hysteresis in user-defined units
Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value 0

Sub-index 0x02

Description Hysteresis in revolutions
Access Read/write

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 0

Table 7.176 0x3842: Hysteresis

7.17.4 Parameters: Digital CAM Switch Parsing Control (0x3843)

If the digital CAM profile is currently active, SDO write access is rejected by SDO abort code 0x080 0020.

Attribute Value

Index 0x3843

Name Digital CAM switch parsing control
Object code Array

Sub-index 0x00

Description Number of entries

Access Read only

PDO mapping No

Value range 0x03

Default value 0x03

Sub-index 0x01

Description Digital CAM switch configuration
Access Read/write

Data type UNSIGNED16

PDO mapping No

Value range See Table 7.178.

Default value 0

Sub-index 0x02

Description Digital CAM switch parsing state
Access Read only

Data type UNSIGNED16

PDO mapping Optional

Value range See Table 7.180.

Default value

Table 7.177 0x3843: Digital CAM Switch Parsing Control
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15 14 0
Parse digital CAM
. Reserved
switch data
MSB LSB
Table 7.178 Digital CAM Switch Configuration
Bit Value Definition
15 0 The servo drive automatically resets this bit to 0 if the parsing is started.
1 Triggers a new digital CAM switch parsing. This is needed if a new digital CAM switch data was
transferred over SDO, and if the data was transferred as a file.

Table 7.179 Definition of Digital CAM Switch Configuration Bits

Digital CAM switch Description Digital CAM switching parsing error information (sub-index 03)
parsing state Byte O Byte 1 Byte 2 Byte 3
(sub-index 02)
0x0000 No error/valid Reserved
digital CAM
switch data
0x0001 File not found. Reserved
0x0004 Switches Reserved
currently active.
No parsing
possible.
0x0005 Out of digital Reserved
CAM switch

memory (digital
CAM switches

data is too
large).
0x000B Digital CAM Reserved
switch has no
switch.
0x000C Parameter is out | Type of parameter: Switch ID Reserved
of range. See Table 7.133 in
0x000D A mandatory chapter 7.14.4 Parame
parameter is ters: CAM Profile 1-8
missing. (0x3810-0x3817).
0x000F A parameter in Reserved

the header has
wrong range.

0x0010 A mandatory Reserved
parameter is
missing in the

header.

0x7FFE An unknown Reserved
error occurred.

O0x7FFF Parsing Reserved

Table 7.180 Digital CAM Switching State and Error Information

NOTIC

The counting of switches ID starts with 1.

MG36D102 Danfoss A/S © 01/2017 All rights reserved. 317



Servo Drive Parameter Descr... VLT® Integrated Servo Drive ISD® 510 System
Value Definition

0 Reserved

1 Unit

32 Hysteresis

3 CamSwitchMode
4 FirstOnPosition

5 LastOnPosition

6 Duration

7 AxisDirection

8 OnCompensation
9 OffCompensation

Table 7.181 Definition of Parameter Type for Switch Element

7.17.5 Parameter: Digital CAM Switches Data (0x3844)

The digital CAM switches can be transmitted by transferring the byte stream of a digital CAM switch file over standard SDO.
The information cannot be transferred while the digital CAM switching functionality is enabled. The content of the XML file
is transferred when the object is read.

Attribute Value

Index 0x3844

LCP parameter number -

Name Digital CAM switches data
Object code Var

Data type DOMAIN

Sub-index 0x00

Access Read/write

PDO mapping Optional

Default value -

Table 7.182 0x3844: Digital CAM Switches Data

7.18 Touch Probe Objects
7.18.1 Parameter: Touch Probe Function (0x60B8)

This object configures the function of the touch probe.

Bit Value Definition

0 0 Switch off touch probe 1.
1 Enable touch probe 1.

1 0 Trigger first event.
1 Continuous.

3,2 00 Trigger with touch probe 1 input.
01 Trigger with zero impulse signal or position encoder.
10 Touch probe source as defined in object 0x60D0, sub-index 01.
1 Reserved.

4 0 Switch off sampling at positive edge of touch probe 1.
1 Enable sampling at positive edge of touch probe 1.

5 0 Switch off sampling at negative edge of touch probe 1.
1 Enable sampling at negative edge of touch probe 1.
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Bit Value Definition
6 0 Always accept trigger event.
1 Accept trigger event only within window defined by objects 0x3853, sub-index 01 and 0x3854, sub-
index 01.
7 0 Accept bits 0-6 of this object.
1 Ignore bits 0-6 of this object.
8 0 Switch off touch probe 2.
1 Enable touch probe 2.
9 0 Trigger first event.
1 Continuous.
11,10 00 Trigger with touch probe 2 input .
01 Trigger with zero impulse signal or position encoder.
10 Touch probe source as defined in object 0x60D0, sub-index 02.
1 Reserved.
12 0 Switch off sampling at positive edge of touch probe 2.
1 Enable sampling at positive edge of touch probe 2.
13 0 Switch off sampling at negative edge of touch probe 2.
1 Enable sampling at negative edge of touch probe 2.
14 0 Always accept trigger event.
1 Accept trigger event only within window defined by objects 0x3853, sub-index 02 and 0x3854, sub-
index 02.
15 0 Accept bits 8-14 of this object.
Ignore bits 8-14 of this object.

Table 7.183 Definition of Touch Probe Function Bits

NOTIC

In order to only influence 1 of the touch probe functionalities, use bit 7 to disable the writing of bits 0-6, and bit 15 to
disable the writing of bits 8-14. Those bits are then discarded and the old value is kept.

Attribute Value

Index 0x60B8

LCP parameter number -

Name Touch probe function
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional

Value range See Table 7.183.
Default value 0

Table 7.184 0x60B8: Touch Probe Function
7.18.2 Parameter: Touch Probe Status (0x60B9)
This object provides the status of the touch probe.

Bits 1 and 2 are set to 0 when touch probe 1 is switched off (object 0x60B8 bit 0 is 0). Bits 9 and 10 are set to 0 when
touch probe 2 is switched off (object 0x60B8 bit 8 is 0).

Use bits tp1 and tp2 of object 0x2006 (see chapter 7.22.12 Parameter 50-08: Motion and Input Status (0x2006)) to determine if
a value has been stored (positive or negative edge).
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Bit Value Definition
0 0 Touch probe 1 is switched off.
1 Touch probe 1 is enabled.
1 0 Touch probe 1 no positive edge value stored.
1 Touch probe 1 positive edge position stored.
2 0 Touch probe 1 no negative edge value stored.
1 Touch probe 1 negative edge position stored.
3-5 0 Reserved.
7,6 - User-defined (reserved).
8 0 Touch probe 2 is switched off.
1 Touch probe 2 is enabled.
9 0 Touch probe 2 no positive edge position stored.
1 Touch probe 2 positive edge position stored.
10 0 Touch probe 2 no negative edge value stored.
1 Touch probe 2 negative edge position stored.
11-13 0 Reserved.
15, 14 - User-defined (reserved).

Table 7.185 Definition of Touch Probe Status Bits

Attribute Value

Index 0x60B9

LCP parameter number -

Name Touch probe status
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only

PDO mapping Optional

Value range See Table 7.185.
Default value -

Table 7.186 0x60B9: Touch Probe Status

7.18.3 Parameter 51-51: Touch Probe 1 Positive Edge (0x60BA)

This object provides the position value of the touch probe 1 at positive edge. The value is given in user-defined position

units.

Attribute Value
Index 0x60BA
LCP parameter number 51-51
Name Touch probe 1 positive edge
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER32
Default value -

Table 7.187 0x60BA: Touch Probe 1 Positive Edge
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7.18.4 Parameter 51-54: Touch Probe 1 Negative Edge (0Ox60BB)

This object provides the position value of touch probe 1 at negative edge. The value is given in user-defined position units.

Attribute Value
Index 0x60BB
LCP parameter number 51-54
Name Touch probe 1 negative edge
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER32
Default value -

Table 7.188 0x60BB: Touch Probe 1 Negative Edge

7.18.5 Parameter 51-61: Touch Probe 2 Positive Edge (0x60BC)

This object provides the position value of the touch probe 2 at positive edge. The value is given in user-defined position

units.

Attribute Value
Index 0x60BC
LCP parameter number 51-61
Name Touch probe 2 positive edge
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER32
Default value -

Table 7.189 0x60BC: Touch Probe 2 Positive Edge

7.18.6 Parameter 51-64: Touch Probe 2 Negative Edge (0x60BD)

This object provides the position value of touch probe 2 at negative edge. The value is given in user-defined position units.

Attribute Value

Index 0x60BD

LCP parameter number 51-64

Name Touch probe 2 negative edge
Object code Var

Data type INTEGER32

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range INTEGER32
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Attribute Value

Default value -

Table 7.190 0x60BD: Touch Probe 2 Negative Edge

7.18.7 Parameters 51-50 and 51-60: Touch Probe Source (0x60D0)

This object provides the source of the touch probe functions.

Value Definition
0 Reserved.
+1 Touch probe 1 input.
+2 Touch probe 2 input.

Table 7.191 Value Definition for Touch Probe Source

Attribute Value

Index 0x60D0

Name Touch probe source
Object code Array

Data type INTEGER16

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 51-50

Description Touch probe 1 source
Access Read only

Data type INTEGER16

PDO mapping No

Value range See Table 7.52.
Default value +2

Sub-index 0x02

LCP parameter number 51-60

Description Touch probe 2 source
Access Read only

Data type INTEGER16

PDO mapping No

Value range See Table 7.52.
Default value +1

Table 7.192 0x60DO0: Touch Probe Source

7.18.8 Parameter: First Position (0x3853)

This object defines the start position of the window. The value is given in user-defined position units.

Attribute Value

Index 0x3853
Name First position
Object code Array
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Attribute Value

Data type INTEGER32

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number -

Description First position of touch probe 1
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32

Default value -

Sub-index 0x02

LCP parameter number -

Description First position of touch probe 2
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32

Default value -

Table 7.193 0x3853: First Position

7.18.9 Parameter: Last Position (0x3854)

This object defines the end position of the window. The value is given in user-defined position units.

Attribute Value

Index 0x3854

Name Last position

Object code Array

Data type INTEGER32

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number -

Description Last position of touch probe 1
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32

Default value -

Sub-index 0x02

LCP parameter number -
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Attribute Value

Description Last position of touch probe 2
Access Read/write

Data type INTEGER32

PDO mapping Optional

Value range INTEGER32

Default value -

Table 7.194 0x3854: Last Position

7.18.10 Parameter 51-53: Touch Probe Time Stamp 1 Positive Value (0x60D1)

This object provides the time stamp value of touch probe 1 at positive edge. The value is given in nanoseconds.

Attribute Value

Index 0x60D1

LCP parameter number 51-53

Name Touch probe time stamp 1 positive value
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED32
Default value _

Table 7.195 0x60D1: Touch Probe Time Stamp 1 Positive Value

7.18.11 Parameter 51-56: Touch Probe Time Stamp 1 Negative Value (0x60D2)

This object provides the time stamp value of touch probe 1 at negative edge. The value is given in nanoseconds.

Attribute Value

Index 0x60D2

LCP parameter number 51-56

Name Touch probe time stamp 1 negative value
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED32
Default value _

Table 7.196 0x60D2: Touch Probe Time Stamp 1 Negative Value

7.18.12 Parameter 51-63: Touch Probe Time Stamp 2 Positive Value (0x60D3)

This object provides the time stamp value of touch probe 2 at positive edge. The value is given in nanoseconds.

Attribute Value
Index 0x60D3
LCP parameter number 51-63
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Attribute

Value

Name

Touch probe time stamp 2 positive value

Object code

Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED32

Default value

Table 7.197 0x60D3: Touch Probe Time Stamp 2 Positive Value

7.18.13 Parameter 51-66: Touch Probe Time Stamp 2 Negative Value (0x60D4)

This object provides the time stamp value of touch probe 2 at negative edge. The value is given in nanoseconds.

Attribute Value
Index 0x60D4
LCP parameter number 51-66

Name

Touch probe time stamp 2 negative value

Object code

Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED32

Default value

Table 7.198 0x60D4: Touch Probe Time Stamp 2 Negative Value

7.18.14 Parameter 51-52: Touch Probe 1 Positive Edge Counter (0x60D5)

This object provides a continuous counter that is incremented with each positive edge at touch probe 1. The counter is only
valid if the touch probe input is enabled (bit 0 is set to 7 in object 0x60B8).

For single event measuring, only the value of bit 0 is evaluated. For continuous measuring, the value is an unsigned 16-bit

value with overflow.

Attribute Value
Index 0x60D5
LCP parameter number 51-52

Name

Touch probe 1 positive edge counter

Object code

Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED16

Default value

Table 7.199 0x60D5: Touch Probe 1 Positive Edge Counter
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7.18.15 Parameter 51-55: Touch Probe 1 Negative Edge Counter (0x60D6)

This object provides a continuous counter that is incremented with each negative edge at touch probe 1. The counter is
only valid if the touch probe input is enabled (bit 0 is set to 7 in object 0x60B8).

For single event measuring, only the value of bit 0 is evaluated. For continuous measuring, the value is an unsigned 16-bit

value with overflow.

Attribute Value

Index 0x60D6

LCP parameter number 51-55

Name Touch probe 1 negative edge counter
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED16
Default value -

Table 7.200 0x60D6: Touch Probe 1 Negative Edge Counter

7.18.16 Parameter 51-62: Touch Probe 2 Positive Edge Counter (0x60D7)

This object provides a continuous counter that is incremented with each positive edge at touch probe 2. The counter is only
valid if the touch probe input is enabled (bit 8 is set to 7 in object 0x60B8).

For single event measuring, only the value of bit 0 is evaluated. For continuous measuring, the value is an unsigned 16-bit

value with overflow.

Attribute Value

Index 0x60D7

LCP parameter number 51-52

Name Touch probe 2 positive edge counter
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED16
Default value -

Table 7.201 0x60D7: Touch Probe 2 Positive Edge Counter
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7.18.17 Parameter 51-65: Touch Probe 2 Negative Edge Counter (0x60D8)

This object provides a continuous counter that is incremented with each negative edge at touch probe 2. The counter is

only valid if the touch probe input is enabled (bit 8 is set to 7 in object 0x60B8).

For single event measuring, only the value of bit 0 is evaluated. For continuous measuring, the value is an unsigned 16-bit

value with overflow.

Attribute Value

Index 0x60D8

LCP parameter number 51-65

Name Touch probe 2 negative edge counter
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range UNSIGNED16
Default value -

Table 7.202 0x60D8: Touch Probe 2 Negative Edge Counter

7.19 Tracing Objects
7.19.1 Parameter: Signal Tracer Control (0x5000)

This object is used to configure and control the tracing of the servo drive internal signals. The object is not visible in the

LCP, so the sub-indexes do not have LCP parameter numbers.

Attribute Value

Index 0x5000

Name Signal tracer control
Object code RECORD

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x09

Sub-index 0x01

Description Trace control flags
Access Read/write

Data type UNSIGNED16

PDO mapping No

Value range See Table 7.204.

Default value

Sub-index 0x02
Description Trace control
Access Read/write
Data type UNSIGNED16
PDO mapping No

Value range 0,1

Default value
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Attribute Value

Sub-index 0x03

Description Trace sample count
Access Read/write

Data type UNSIGNED16

PDO mapping No

Value range UNSIGNED16
Default value -

Sub-index 0x04

Description Trace subsampling
Access Read/write

Data type UNSIGNED16

PDO mapping No

Value range UNSIGNED16
Default value -

Sub-index 0x05

Description Trace pre-trigger count
Access Read/write

Data type UNSIGNED16

PDO mapping No

Value range UNSIGNED16
Default value -

Sub-index 0x06

Description Trace trigger variable ID
Access Read/write

Data type UNSIGNED32

PDO mapping No

Value range See Table 7.204.

Default value

Sub-index 0x07
Description Trigger level
Access Read/write
Data type FLOAT

PDO mapping No

Value range FLOAT

Default value -

Sub-index 0x08
Description Trace buffer size
Access Read only
Data type UNSIGNED16
PDO mapping No

Value range UNSIGNED16
Default value -

Sub-index 0x09
Description Trace info flags
Access Read only
Data type UNSIGNED32
PDO mapping No

Value range UNSIGNED32
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Attribute Value
Default value -

Table 7.203 0x5000: Signal Tracer Control

Writing 7 to Trace control (sub-index 2) starts the trace. Writing 0 aborts a running trace.

Trace sample count (sub-index 3) defines the amount of data to trace; each channel collects the indicated number of
samples.

If the process data to be traced is changing slowly, it can be set to sample every Nth time by writing N to Trace subsampling
(sub-index 4). The value 0 is treated like a 1.

Trace pre-trigger count (sub-index 5) specifies how much pre-trigger history the trace will contain. Trigger will not occur until
at least the specified number of samples has been recorded.

Trace trigger variable ID (sub-index 6) selects the signal to be used as the trigger source.
Trigger level (sub-index 7) gives the level the signal selected for triggering has to cross to generate the trigger event.

Trace buffer size (sub-index 8) returns the size of the memory set aside by the servo drive for tracing. It may be different on
different servo drive sizes. The trace sample count, multiplied by the number of channels must not exceed this value.

Trace info flags (sub-index 9) describes some features relevant for the trace. Only bit 0 is defined and is set to tell the PLC
that the trace data per channel is 32 bit wide. See chapter 9.2.3 Trace Signals for the list of defined trace signals.

Bit Name Definition

3-0 ChannelCount Specifies how many signals the servo drive should trace (1-8). Cannot be changed while a
trace is active.

5 4 TaskLevel Specifies the sampling frequency for the trace data.
01: Realtime task
10: Fast task

11: Slow task
6 TriggerSlope 1: rising slope;
0: falling slope
7 Mode 1: data acquisition depends on trigger input;
0: acquisition starts with start command
8 HasTriggered 1 if trigger event has occurred
13-9 Reserved -
14 DataReady 1 if all requested data has been traced and can be downloaded.
15 Acquiring 1 if data acquisition is in progress. No trace set-up changes are possible during this time.

Table 7.204 Definition of Bits for the Trace Control Flags

7.19.2 Parameter: Signal Trace Channel IDs (0x5001)

This object is used to define the process data signals that will be traced. The object is not visible in the LCP, so the sub-
indexes do not have LCP parameter numbers.

Attribute Value

Index 0x5001

Name Signal trace channel IDs
Object code Array

Data type UNSIGNED32

MG36D102 Danfoss A/S © 01/2017 All rights reserved. 329




Servo Drive Parameter Descr...

VLT® Integrated Servo Drive ISD® 510 System

Attribute Value

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x08

Sub-index 0x01

Description Trace variable ID 1

Access Read/write

Data type UNSIGNED32

PDO mapping No

Value range See chapter 9.2.3 Trace Signals.

Default value

Table 7.205 0x5001: Signal Trace Channel IDs

NOTIC.

Sub-indexes 02 to 08 are the same as sub-index 1 as shown in Table 7.205. Only the sub-index number increases by 1.

7.19.3 Parameter: Trace Data (0x5002)

This object provides the data after the trace is finished. The samples are 32-bit wide floats in an interleaved way (for
example, if the signals A, B, and C are traced, the data looks like this: AQ, BO, CO, A1, B1, and so on).

Attribute Value
Index 0x5002
LCP parameter number -

Name Trace Data
Object code Var

Data type DOMAIN
Sub-index 0x00
Access Read only
PDO mapping No

Value range DOMAIN

Default value

Table 7.206 0x5002: Trace Data

7.19.4 Parameter: Trace Signal Info (0x5004)

This object contains a list of available trace signals. It can be used to verify whether the trace signal exists in the current

firmware version of the device.

Attribute

Value

Index

0x5004

LCP parameter number

Name Trace signal info

Object code Var

Data type DOMAIN

Sub-index 0x00

Access Read only

PDO mapping No
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Attribute

Value

Value range

DOMAIN

Default value

Table 7.207 0x5004: Trace Signal Info

7.20 Option Code Objects

7.20.1 Parameter 50-41: Fault Reaction Option Code (0x605E)

This object indicates what action is performed when a fault is detected in the servo drive. The slow down ramp is the

deceleration value of the used mode of operation.

Attribute Value

Index 0x605E

LCP parameter number 50-41

Name Fault reaction option code
Object code Var

Data type INTEGER16

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range 0

Default value 0 (Disabled servo drive function, motor is free to rotate.)

Table 7.208 0x605E: Fault Reaction Option Code

7.20.2 Parameter 50-42: Target Reached Option Code (0x2054)

This object indicates how the target reached bit in the Statusword (0x6041) is evaluated. Different settings can be used for
the different modes of operations: position, velocity, or torque controlled.

Attribute Value

Index 0x2054

LCP parameter number 50-42

Name Target reached option code
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read/write
PDO mapping Optional

Value range See Table 7.210.
Default value 0

Table 7.209 0x2054: Target Reached Option Code
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

reserved | ss | reserved | tor | reserved | vel | reserved pos

MSB LSB

Table 7.210 0x2054: Target Reached Option Code

Legend:

pos = position controlled
vel = velocity controlled
tor = torque controlled
ss = standstill detection

Value Definition for bits 0, 4, and 8 Definition for bit 12

0

Target reached bit is evaluated based on the actual value using
the window parameters.

Standstill bit is evaluated based on the actual value
using the window parameters.

Target reached bit is evaluated based on the demand value.

Standstill bit is evaluated based on the demanded

value.

Table 7.211 Value Definition for Target Reached Option Code

7.20.3 Parameter 50-43: Following Error Option Code (0x2055)

This object defines the reaction of the servo drive when the lag window is exceeded. This option code is not supported in
csp and csv.

If a following error (lag error) occurs, the used profile velocity may be exceeded. Limit the speed used to try to catch up the
lag error in object 0x6080 (see chapter 7.5.5 Parameter 52-37: Maximum Motor Speed (0x6080)). Different reactions to a lag
error can be set, according to the needs of the application.

Attribute Value

Index 0x2054

LCP parameter number 50-43

Name Following error option code
Object code Var

Data type INTEGER16

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range See Table 7.213.

Default value 0

Table 7.212 0x2055: Following Error Option Code

Value Definition

0 No reaction, warning is raised.

+1 Ramp down with quick stop ramp and remain in state Operation enabled.

+2 Ramp down with quick stop ramp and transition to state Fault.

+3 Ramp down with current limit and remain in state Operation enabled.

+4 Ramp down with current limit and transition to state Fault.

+5 Transition to state Switch on disabled (disable servo drive function; motor is free to rotate).

Table 7.213 Definition of Values for Following Error Option Code
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7.20.4 Parameter 50-44: Enable in Positioning Option Code (0x2052)

This object indicates what action is performed during a transition from state Switched on to state Operation enabled occurs.
It is only applicable if the current mode of operation is position controlled and the servo drive is not in standstill during the
transition.

Attribute Value
Index 0x2052
LCP parameter number 50-44
Name Enable in positioning option code
Object code Var
Data type INTEGER16
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range See Table 7.215.
Default value 0
Table 7.214 0x2052: Enable in Positioning Option Code
Value Definition
0 Will not switch to state Operation enabled unless the servo drive is standstill.
+1 Ramp down with quick stop ramp and transition to state Operation enabled.
+2 Continue movement with current velocity. Movement will be infinite or until the limit switch appears.

Table 7.215 Definition of Values for Enable in Positioning Option Code

7.20.5 Parameter 50-45: Abort Connection Option Code (0x6007)

This object indicates what action is performed when the connection to the PLC is interrupted.

Attribute Value

Index 0x6007

LCP parameter number 50-45

Name Abort connection option code
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read/write
PDO mapping Optional

Value range See Table 7.217.
Default value 3

Table 7.216 0x6007: Abort Connection Option Code

Value Definition

0 No action.

+2 Disable voltage command.
+3 Quick stop command.

Table 7.217 Definition of Values for Enable in Positioning Option Code
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7.20.6 Parameter 50-46: Quick Stop Option Code (0x605A)

This object indicates what action is performed when the quick stop function is executed. The slow down ramp is the

deceleration value of the mode of operation used.

Attribute Value
Index 0x605A
LCP parameter number 50-46
Name Quick stop option code
Object code Var
Data type INTEGER16
Sub-index 0x00
Access Read/write
PDO mapping Optional
Value range See Table 7.219.
Default value 2
Table 7.218 0x605A: Quick Stop Option Code
Value Definition
0 Disable servo drive function.
+1 Slow down with slow down ramp and transition to state Switch On Disabled.
+2 Slow down with quick stop ramp and transition to state Switch On Disabled.
+3 Slow down with current limit and transition to state Switch On Disabled.
+5 Slow down with slow down ramp and remain in state Quick Stop Active.
+6 Slow down with quick stop ramp and remain in state Quick Stop Active.
+7 Slow down with current limit and remain in state Quick Stop Active.

Table 7.219 Definition of Values for Quick Stop Option Code

7.20.7 Parameter 50-47: Halt Option Code (0x605D)

This object indicates what action is performed when the halt function is executed. The slow down ramp is the deceleration
value of the mode of operation used.

Attribute Value

Index 0x605D

LCP parameter number 50-47

Name Halt option code
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read/write
PDO mapping Optional

Value range See Table 7.221.
Default value 1

Table 7.220 0x605D: Halt Option Code
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Value Definition

+1 Slow down with slow down ramp and remain in state Operation enabled.
+2 Slow down with quick stop ramp and remain in state Operation enabled.
+3 Slow down with current limit and remain in state Operation enabled.

Table 7.221 Definition of Values for Halt Option Code

7.20.8 Parameter 50-48: Shutdown Option Code (0x605B)

This object indicates what action is performed if a transition from state Operation enabled to state Ready to switch on occurs.

Attribute Value

Index 0x605B

LCP parameter number 50-48

Name Shutdown option code
Object code Var

Data type INTEGER16
Sub-index 0x00

Access Read/write
PDO mapping Optional

Value range See Table 7.223.
Default value 0

Table 7.222 0x605B: Shutdown Option Code

Value Definition

-1 Slow down with quick stop ramp; disable of the drive function.
0 Disable drive function (switch-off the drive power stage).

+1 Slow down with slow down ramp; disable of the drive function.

Table 7.223 Definition of Values for Shutdown Option Code

ACAUTION

UNAUTHORIZED COMMAND
Using the value 0 for a servo drive with brake stops the servo drive immediately and may result in damage to the
holding brake.

. Do not use the holding brake as active braking.

. Change the shutdown option to -7.

7.20.9 Parameter 50-49: Disable Operation Option Code (0x605C)

This object indicates what action is performed if a transition from state Operation enabled to state Switched on occurs.

Attribute Value

Index 0x605C

LCP parameter number 50-49

Name Disable operation option code
Object code Var

Data type INTEGER16

Sub-index 0x00

Access Read/write

PDO mapping Optional
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Attribute

Value

Value range

See Table 7.225.

Default value

1

Table 7.224 0x605C: Disable Operation Option Code

Value Definition

-1 Slow down with quick stop ramp and disable the servo drive function.

0 Disable servo drive function by switching off the servo drive power stage.
+1 Slow down with slow down ramp and disable the servo drive function.

Table 7.225 Definition of Values for Disable Operation Option Code

7.21 Peripherals

7.21.1 Parameter 16-60: Digital Inputs (Ox60FD)

This object provides information about the state of the digital inputs. It represents the physical input levels.

Attribute Value

Index 0x60FD

LCP parameter number 16-60

Name Digital inputs
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read only

PDO mapping Optional

Value range See Table 7.227.

Default value

Table 7.226 0x60FD: Digital Inputs

31 17 16 2 1 0
ms
- hom rl I
- di2 di1

MSB LSB

Table 7.227 0x60FD: Digital Inputs
Legend:
di1: State of input Digital 1 input.
di2: State of input Digital 2 input.
ll: State of Left Limit input.
rl: State of Right Limit input.
hom: State of Home input.

Value Definition

0 Switched off (0 V)

1 Switched on (supply voltage V DC)

Table 7.228 Definition of Values for Digital Inputs
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7.21.2 Parameters 16-62 and 16-64: Analog Inputs (0x200D)

This object provides the information on the analog inputs. The values are given in volt.

Attribute Value

Index 0x200D

Name Analog inputs
Object code Array

Data type UNSIGNED8
Sub-index 0x00
Description Value of highest sub-index
Access Const

PDO mapping No

Default value 0x02
Sub-index 0x01

LCP parameter number 16-62

Description Analog input 1
Access Read only
Data type FLOAT

PDO mapping Optional
Value range FLOAT

Default value -

Sub-index 0x02

LCP parameter number 16-64

Description Analog input 2
Access Read only
Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value

Table 7.229 0x60FD: Digital Inputs

7.21.3 Parameter: Dual Analog User Inputs Configuration (0x200F)

This object configures the dual analog user inputs.

Each input can be defined as one of the following:

. Analog input (for example it can be used in CAM mode as an analog sensor for alignment).

. Digital input (for example, it can be used in CAM mode as a trigger).

. Left/right limit switch (for example, it can be used in Homing mode).

. Homing switch (for example, it can be used in Homing mode).

. Touch probe input.

The polarity of the input can be inverted.
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15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
o o Polarity L
Polarity input 2 |Reserved Debounce count Function input 2 input 1 Reserved Debounce count Function input 1

0: Analog 2 0: Analog 1
1: Digital 2 1: Digital 1
1: Invert - Default: 0 (no debounce) | 2: Left limit 1: invert - Default: 0 (no debounce) | 2: Left limit
3: Right limit 3: Right limit
4: Home 4: Home
MSB LSB

Table 7.230 0x200F: Input Configuration Definition

If both inputs are configured as Left limit or both inputs are configured as Right limit, the logical disjunction (OR) of the

input values is evaluated for the limit switches.

If both inputs are configured as Home, the logical disjunction (OR) of the input values is evaluated for the home switch.

Other input conflicts are rejected.

The term Left limit denotes the negative limit switch, and the term Right limit denotes the positive limit switch.

The limit and home switch input must be configured using the polarity bit so that the logical state is high when the limit

switch is active (limit is reached).

If an input is configured as digital, it can be used as a touch probe input. It is debounced by using a defined number of
samples taken at the cycle time of the PWM frequency. The value of the analog input is given as a physical value.

Attribute Value

Index 0x200F

LCP parameter number -

Name Dual analog user inputs config
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping No

Value range See Table 7.230.
Default value 0

Table 7.231 0x200F: Dual Analog User Inputs Config

7.21.4 Parameter 16-66: Digital Outputs (0x60FE)

This object commands simple digital outputs. It represents the physical output levels.

Attribute Value

Index Ox60FE

Name Digital outputs

Object code Array

Data type UNSIGNED32

Sub-index 0x00

Description Value of highest sub-index

Access Const
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Attribute Value

PDO mapping No

Default value 0x01

Sub-index 0x01

LCP parameter number 16-66

Description Physical outputs

Access Read/write

Data type UNSIGNED32

PDO mapping Optional

Value range See Table 7.233.

Default value 0

Table 7.232 0x60FE: Digital Outputs

31 1 0
reserved set brake

MSB LSB

Table 7.233 0x60FE: Digital Outputs

Value Definition
0 Switch off (do not set brake).
1 Switch on (set brake).

Table 7.234 Definition of Values for Bit 0

NOTIC

The digital output can be read using object 0x2006 (see chapter 7.22.12 Parameter 50-08: Motion and Input Status
(0x2006)). It can be set in various ways, depending on the configuration of the digital output (see
chapter 7.21.5 Parameter 52-05: Digital Output Configuration (Ox2FFF)).

7.21.5 Parameter 52-05: Digital Output Configuration (0x2FFF)

The digital output can be used to power external sensors, . Automatically by the ISD CAM Mode.
for example an external encoder. It can be switched on or
off as follows:

. Manually.

. Automatically by the Digital CAM Switch
functionality.

This object is used to set the digital output configuration - it specifies which source should be used for switching the digital
output on or off.

Table 7.236 defines the possible digital output configurations.

Attribute Value

Index Ox2FFF

LCP parameter number 52-05

Name Digital output configuration
Object code Var

Data type UNSIGNED8

Sub-index 0x00

Access Read/write

PDO mapping Yes
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Attribute Value
Value range UNSIGNED16
Default value 0

Table 7.235 0x2FFF: Digital Output Configuration

Value Definition

0 Always off.

1 Always on.

2 Control over Controlword (manufacturer-specific, bit 12).
3 Control over Digital CAM Switch.

4 Control over CAM mode.

Table 7.236 Definition of Values for Digital Output Configuration

7.21.6 External Encoder Objects

7.21.6.1 Parameters 51-30 and 51-34 to 51-40: External Encoder Configuration (0x3000)

These objects configure the external encoder hardware.

Attribute Value

Index 0x3000

Name External encoder config
Object code Array

Data type Unsigned8

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x08

Sub-index 0x01

LCP parameter number 51-34

Description External encoder multi-turn bits
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range UNSIGNED16

Default value 0

Sub-index 0x02

LCP parameter number 51-35

Description External encoder single-turn bits
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range UNSIGNED16

Default value 0

Sub-index 0x03

LCP parameter number 51-36

Description External encoder align bits
Access Read/write
Data type UNSIGNED16
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Attribute Value

PDO mapping Optional
Value range UNSIGNED16
Default value 0

Sub-index 0x04

LCP parameter number 51-37

Description External encoder flag bits
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range UNSIGNED16

Default value 0

Sub-index 0x05

LCP parameter number 51-38

Description External encoder clock freq mHz
Access Read/write

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value 0

Sub-index 0x06

LCP parameter number 51-40

Description External encoder crc polynomial
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range UNSIGNED16

Default value 0

Sub-index 0x07

LCP parameter number 51-39

Description External encoder gray encoding
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range UNSIGNED16

Default value 0

Sub-index 0x08

LCP parameter number 51-30

Description External encoder type
Access Read/write

Data type UNSIGNED16

PDO mapping Optional

Value range 0,24

Default value 0

Table 7.237 0x3000: External Encoder Configuration

Sub-index 01: External encoder multi-turn bits

Set this object to a value representing the multi-turn resolution of the encoder in bits. Set the value to 0 for a single-turn

encoder.

Sub-index 02: External encoder single-turn bits

Set this object to a value representing the single-turn resolution of the encoder in bits.
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Sub-index 03: External encoder align bits

Some encoders have fill bits in the data that is transmitted to the servo drive. These fill bits are often used to have the
same length of transmit data among encoders with different resolutions. Use the encoder manual to find out if there are
any fill bits.

Sub-index 04: External encoder flag bits
Most encoders provide additional error signaling bits in the data that is transmitted to the servo drive. The servo transitions
to error state when at least 1 of these bits is not 0. Use the encoder manual to find out if there are any error bits.

Sub-index 05: External encoder clock freq mHz

Some encoder types need a clock from the master, for example SSI from 0.1 MHz up to 2 MHz or BiSS up to 10 MHz.
Consult the encoder manual to find out which frequencies can be used. The length and parameters of the cable also have
an effect on the maximum usable cable length.

Sub-index 06: External encoder crc polynomial
Currently only used for BiSS encoders. Consult the encoder manual about the polynomial used to calculate the CRC in the
encoder. For example, the Acuro BiSS encoder series from Hengstler uses a value of 67.

Sub-index 07: External encoder gray-encoding
Set this value to 1 when the data from the encoder is gray-coded, otherwise leave it as 0.

Sub-index 08: External encoder type
The following values are supported:
0: No encoder

2: BiSS B
4: SSI

7.21.6.2 Parameter 51-32 and 51-33: External Encoder (0x2011)

This object contains information regarding the external encoder.
Sub-index 1 contains the position of the external encoder. The value of this object represents the guide value from 0-1.
Sub-index 2 contains the speed of the external encoder. The value is given in revolutions per second.

Attribute Value

Index 0x2011

Name External encoder
Object code Array

Sub-index 0x00

Description Value of highest sub-index
Access Const

Data type UNSIGNED8
PDO mapping No

Default value 0x02

Sub-index 0x01

LCP parameter number 51-32

Description External encoder position
Access Read only

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32

Default value -

Sub-index 0x02

LCP parameter number 51-33

Description External encoder speed

Access Read only

Data type FLOAT
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Attribute Value
PDO mapping Optional
Value range FLOAT
Default value -

Table 7.238 0x2011: External Encoder

7.21.6.3 Parameter 51-31: External Encoder Enable (0x3001)

Enables or disables the external encoder. The value 1 must be written if the external encoder parameters in object 0x3000
(see chapter 7.21.6.1 Parameters 51-30 and 51-34 to 51-40: External Encoder Configuration (0x3000)) were changed.

Attribute Value
Index 0x3001

LCP parameter number 51-31

Name External encoder enable
Object code Var

Data type UNSIGNED8
Sub-index 0x00
Access Read/write
PDO mapping Yes

Value range 0,1

Default value 0

Table 7.239 0x3001: External Encoder Enable

7.22 Monitoring Objects

7.22.1 Following Error Detection Objects

7.22.1.1 Parameter: Following Error Window (0x6065)

This object indicates the configured range of tolerated position values symmetrically to the position demand value. If the
position actual value is out of the following error window, a following error occurs. A following error can also occur if a
servo drive is blocked, unreachable profile velocity occurs, or if closed-loop coefficients are incorrect.

The value is given in user-defined position units. If the value of the following error window is OxFFFF FFFF, the following

control is switched off.

Attribute Value

Index 0x6065

LCP parameter number -

Name Following error window
Object code Var

Data type UNSIGNED32
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED32
Default value Corresponding to 5°

Table 7.240 0x6065: Following Error Window
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7.22.1.2 Parameter: Following Error Time Out (0x6066)

This object indicates the configured time for a following error condition after which bit 13 of the Statusword is set to 1. The
reaction of the servo drive when a following error occurs depends on the Following error option code (see
chapter 7.20.3 Parameter 50-43: Following Error Option Code (0x2055)).

The value is given in ms.

Attribute Value

Index 0x6066

LCP parameter number -

Name Following error time out
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED16
Default value 50

Table 7.241 0x6066: Following Error Time Out

7.22.1.3 Parameter: Following Error Actual Value (0x60F4)

This object provides the actual value of the following error.

The value is given in user-defined position units.

Attribute Value
Index 0x60F4
LCP parameter number 50-05
Name Following error actual value
Object code Var

Data type INTEGER32
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range INTEGER32
Default value -

Table 7.242 0x60F4: Following Error Actual Value
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7.22.2 Standstill Detection Objects
7.22.2.1 Parameter: Velocity Threshold (0x606F)

This object indicates the configured velocity threshold.
The value is given in user-defined velocity units.

Attribute Value

Index 0x606F

LCP parameter number -

Name Velocity threshold
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED16
Default value 6000 (corresponds to 10 RPM)

Table 7.243 0x606F: Velocity Threshold

7.22.2.2 Parameter: Velocity Threshold Time (0x6070)

This object indicates the configured velocity threshold time. The value is given in milliseconds.

Attribute Value

Index 0x6070

LCP parameter number -

Name Velocity threshold time
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED16
Default value 5

Table 7.244 0x6070: Velocity Threshold Time
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7.22.3 Constant Velocity Detection Objects

7.22.3.1 Parameter 51-70: Constant Velocity Window (0x2030)

This object indicates the configured symmetrical range of accepted velocity changes relative to the last velocity measured.

The value is given in user-defined velocity units.

Attribute Value

Index 0x2030

LCP parameter number 51-70

Name Constant velocity window
Object code Var

Data type UNSIGNED16

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range UNSIGNED16

Default value

6000 (corresponds to 10 RPM)

Table 7.245 0x2030: Constant Velocity Window

7.22.3.2 Parameter 51-71: Constant Velocity Window Time (0x2031)

This object indicates the configured time during which the velocity changes within the constant velocity window are

measured. The value is given in milliseconds.

Attribute Value

Index 0x2031

LCP parameter number 51-71

Name Constant velocity window time
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read/write
PDO mapping Optional
Value range UNSIGNED16
Default value 20

Table 7.246 0x2031: Constant Velocity Window Time

7.22.4 Parameters 15-40, 15-41, and 15-43: Version log (0x4000)

This object contains all the information regarding the versioning of the firmware.

Attribute Value

Index 0x4000

Name Version log

Object code Array

Sub-index 0x00

Description Value of highest sub-index
Access Const

Data type UNSIGNED8

PDO mapping No
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Attribute Value
Default value 0x06
Sub-index 0x01
LCP Param number 15-40

Description Application type
Access Read only

Data type UNSIGNED16
PDO mapping Optional

Value range See Table 7.248.

Default value

Sub-index

0x02

LCP Param number

15-41

Description Software type
Access Read only

Data type UNSIGNED16
PDO mapping Optional

Value range See Table 7.249.

Default value

Sub-index

0x03

LCP Param number

15-43 (major, minor, beta, build)

Description SW Version major
Access Read only

Data type UNSIGNED16
PDO mapping Optional

Value range UNSIGNED16
Default value -

Sub-index 0x04

LCP Param number

15-43 (major, minor, beta, build)

Description SW Version minor
Access Read only

Data type UNSIGNED16
PDO mapping Optional

Value range UNSIGNED16
Default value -

Sub-index 0x05

LCP Param number

15-43 (major, minor, beta, build)

Description SW Version beta
Access Read only

Data type UNSIGNED16
PDO mapping Optional

Value range UNSIGNED16
Default value -

Sub-index 0x06

LCP Param number

15-43 (major, minor, beta, build)

Description Build number

Access Read only

Data type UNSIGNED32

PDO mapping Optional

Value range UNSIGNED32
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Attribute Value

Default value -

Table 7.247 0x4000: Version Log

Sub-index 01: Application type
This object shows the application type for this device.

Application type Value

784 ISD 510 servo drive POWERLINK®
800 ISD 510 servo drive EtherCAT®
1040 SAB POWERLINK®

1056 SAB EtherCAT®

Table 7.248 Application Type

Sub-index 02: Software type
This object shows the software type for firmware package for this device.

Software type Value
768 ISD 510 servo drive
1024 SAB

Table 7.249 Software Type

Sub-index 03: SW Version major
This object shows the software major version for the firmware package for this device.

Sub-index 04: SW Version minor
This object shows the software minor version for the firmware package for this device.

Sub-index 05: SW Version beta

This object shows the software beta version for the firmware package for this device. Any value other than 0 means that it

is not a publicly released firmware.

Sub-index 06: Build number
This object shows the software build number for the firmware package for this device.

7.22.5 Parameter 15-51: Serial String (0x4004)

This object contains the serial number for the device as a string.
The serial string uniquely identifies the device.

Attribute Value

Index 0x4004

Name Serial string
Object code Var

Data type VISIBLE_STRING
Sub-index 0x00

LCP parameter number 15-51

Access Read only

PDO mapping Yes

Value range VISIBLE_STRING
Default value -

Table 7.250 0x4004: Serial String
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7.22.6 Parameters 12-00 to 12-05: Communication Settings (0x400A)

This object can be used to control the IP settings.
In most cases the PLC/master controls and writes these objects.

Sub-index 0x01:

Not applicable for Ethernet POWERLINK®.
0: IP communication (EoE) disabled.

1: Manually IP addresses configured.

Sub-index 0x02:
IP address for the device.

For Ethernet POWERLINK®: 192.168.100.NODE_ID (where NODE_ID is the node ID for the Ethernet POWERLINK® slave).

Sub-index 0x03:
Not applicable for Ethernet POWERLINK®.
IP mask for the device.

Sub-index 0x04:
Not applicable for Ethernet POWERLINK®.
IP gateway for the device.

Sub-index 0x08:
MAC address of the device.

Attribute Value
Index 0x400A
Name Communication settings

Object code

Record

Data type COMM_SETTINGS

Sub-index 0x00

Access Read only

PDO mapping Yes

Value range 0x00-0xFF

Default value 13

Sub-index 0x01

LCP Parameter number 12-00 EtherCAT® only:
0: Disabled

1: Manually configured IP

Name IP configuration
Data type UNSIGNED8
Access Read only

PDO mapping Yes

Value range 0x00-0xFF
Default value 0

Sub-index 0x02

LCP Parameter number 12-01

Additionally for Ethernet POWERLINK® 12-60 (last number of the
IP address)

Name IP address

Data type UNSIGNED32

Access Read only

PDO mapping Yes

Value range - [maximum 200 characters]

Default value

O0xCOAB64EF
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Attribute Value

Sub-index 0x03

LCP Parameter number 12-02

Name IP mask

Data type UNSIGNED32

Access Read only

PDO mapping Yes

Value range 0x0000 0000-0xFFFF FFFF
Default value 0

Sub-index 0x04

LCP Parameter number 12-03

Name IP gateway

Data type UNSIGNED32

Access Read only

PDO mapping Yes

Value range 0x0000 0000-0xFFFF FFFF

Default value

Sub-index

0x08

LCP Parameter number

12-04

Name Mac address
Data type OCTET_STRING
Access Read only
PDO mapping Yes

Value range -

Default value

Table 7.251 0x400A: Communication Settings

7.22.7 Parameters 15-01 and 15-02: Total Running Time (0x5807)

The servo drive has 2 counters for the running time.
The 1% object is a non-resettable counter (32 bits). It contains the time in seconds that the servo drive has been running
(enabled). This means that the counter is running as long as the servo drive is in state Switched on, Operation enabled, or

Quick stop active.

The 29 object contains the time in seconds that the servo drive has been running (enabled). This means that the counter is

running as long as the servo drive is in state Switched on, Operation enabled, or Quick stop active.
This 2" counter is resettable by writing 0 to it, so it can be used to track service intervals.

Attribute Value

Index 0x5807

Name Total running time

Object code Array

Data type UNSIGNED32

Sub-index 0x00

Description Value of highest sub-index
Access Read only

PDO mapping No

Default value 0x02

Sub-index 0x01

LCP Parameter number 15-01

Description Total running time drive
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Attribute Value
Access Read only
Data type UNSIGNED32
PDO mapping No

Value range UNSIGNED32
Default value -

Sub-index 0x02

LCP Parameter number 15-02

Description Total running time user
Access Read/write

Data type UNSIGNED32

PDO mapping No

Value range UNSIGNED32

Default value

Table 7.252 0x5807: Total Running Time

7.22.8 Parameter 50-09: STO Voltage and Brake Status (0x2007)

Information about the current state of the STO or the brake can be read from this object.

Attribute Value
Index 0x2007
LCP parameter number 50-09

Name STO voltage and brake status
Object code var

Data type UNSIGNED8

Sub-index 0x00

Access Read only

PDO mapping Optional

Value range See Table 7.254.

Default value

Table 7.253 0x2007: STO Voltage and Brake Status

7 6 5 4 3 2 0
Brake status STO activated
MSB LSB
Table 7.254 0x2007: STO Voltage and Brake Status
Bit Value Definition
7-4 0 No brake connected.
1 Released, shaft is blocked.
2 Boosting, shaft is being released.
3 Lifted, shaft is free.
4 WaitRelease, shaft is becoming locked.
Otherwise Reserved.
3-0 0 STO activated.
1 STO voltage is present; normal operation is possible.
Otherwise Reserved.
Table 7.255 Definition of Bits of the STO Voltage and Brake Status
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7.22.9 Parameter 15-30: Error Code (0x603F)

This object provides the error code of the last error that occurred in the servo drive.

Attribute Value

Index 0x603F

LCP parameter number 15-30

Name Error code
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range See chapter 9.2.1 Troubleshooting
Default value -

Table 7.256 0x603F: Error Code

7.22.10 Parameter 16-92: Warning Code (Ox5FFE)

This object provides the warning code of the last warning that occurred in the servo drive.

Attribute Value

Index Ox5FFE

LCP parameter number 16-92

Name Warning code
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only
PDO mapping Optional
Value range See chapter 9.2.2 Error Codes
Default value -

Table 7.257 Ox5FFE: Warning Code

7.22.11 Parameter: Control Source (0x5020)

This object defines the current control source.
0 means that the device is controlled via fieldbus (remote/PLC).
1 means that the device is controlled via LCP.

Attribute

Value

Index

0x5020

LCP parameter number

Name Control source

Object code Var

Data type UNSIGNED16

Sub-index 0x00

Access Read/write

PDO mapping Optional

Value range 0,1
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Attribute

Value

Default value

Table 7.258 0x5020: Control Source

7.22.12 Parameter 50-08: Motion and Input Status (0x2006)

This object contains the motion status (independent on the current mode of operation), and the state of the input switches

(independent of the configuration of the digital inputs).

Attribute Value

Index 0x2006

LCP parameter number 50-08

Name Motion and input status
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only

PDO mapping Optional

Value range See Table 7.260.
Default value -

Table 7.259 0x2006: Motion and Input Status

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
tp2 | tp1 | hom | rl | 1l | di2 | dil | do | nLim | pLim | neg | pos | st | con | dec | acc
MSB LSB

Table 7.260 0x2006: Motion and Input Status

Digital input:

di1: State of input Digital 1 input.
di2: State of input Digital 2 input.
Il: State of Left Limit input.

rl: State of Right Limit input.
hom: State of Home input.

tp1: State of Touch probe 1 input (object 0x60B9, bit 1 or 2).
tp2: State of Touch probe 2 input (object 0x60B9, bit 9 or 10).

The state is coded as 0 = inactive; 1 = active for all different kinds of inputs. If no such input is configured, the value is set

to 0.
Digital output:
do: State of the digital output

The state is coded as 0 = inactive; 1 = active. It is not possible to change the state of the digital output using this object.

Software position limits:

pLim: Positive software limit reached (see chapter 2.3.4.2 Software Position Limit)
nLim: Negative software limit reached (see chapter 2.3.4.2 Software Position Limit)

Motion status:

acc: The servo drive is accelerating (increasing the absolute value of the velocity); Is determined based on the actual value.
dec: The servo drive is decelerating (decreasing the absolute value of the velocity); Is determined based on the actual value.

con: Velocity is constant. The velocity can be 0.

st: Velocity is constant. The velocity is 0.

pos: Positive direction: The position is increasing.
neg: Negative direction: The position is decreasing.
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7.22.13 Parameter 50-07: Overlaying Motion Status (0x2005)

This object contains the status of all overlaying motions or functionalities (regardless of the current mode of operation).

Attribute Value

Index 0x2005

LCP parameter number 50-07

Name Overlaying motion status
Object code Var

Data type UNSIGNED16
Sub-index 0x00

Access Read only

PDO mapping Optional

Value range See Table 7.262.
Default value -

Table 7.261 0x2005: Overlaying Motion Status

15 14 13 12 1 10 5 4 3 2 1 0
Reserved Digital CAM switching
r dcsE r dcsV dcsS
MSB LSB

Table 7.262 Definition of Bitfield

Digital CAM switching functionality (see chapter 2.5.1 Digital CAM Switch):
dcsS: State of Digital CAM switching functionality (0 = inactive; 1 = active).
dcsE: Error in Digital CAM switching functionality (for example, an attempt was made to enable the Digital CAM switching

functionality with invalid switches definition).

dcsV: Validity of the digital CAM switching data (0 = invalid: Digital CAM switching functionality cannot be activated; 1 =

valid).
r: Reserved.

7.22.14 Parameter: Physical Limits (0x5100)

This object contains information needed for scaling of data that is given relative to these values.

Attribute Value

Index 0x5100

Name Physical limits
Object code Array
Sub-index 0x00
Description Value of highest sub-index
Access Const

Data type UNSIGNED8
PDO mapping No

Default value 0x05
Sub-index 0x01

LCP Parameter number

Description Measurement limit current
Access Read only

Data type FLOAT

PDO mapping Optional
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Attribute Value
Value range FLOAT

Default value -

Sub-index 0x02

LCP Parameter number -

Description Measurement limit current
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value -

Sub-index 0x03

LCP Parameter number 50-24

Description Maximum configured speed
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value Depends on motor size
Sub-index 0x04

LCP Parameter number 50-26

Description Number of pole pairs
Access Read only

Data type UNSIGNED8

PDO mapping Optional

Value range FLOAT

Default value -

Sub-index 0x05

LCP Parameter number -

Description Measurement limit brake current
Access Read only

Data type FLOAT

PDO mapping Optional

Value range FLOAT

Default value -

Table 7.263 0x5100: Physical Limits

Sub-index 01: Measurement Limit Current
This object contains the maximum measurable current. The value is given in Ampere.

Sub-index 02: Measurement Limit Voltage
This object contains the maximum measurable voltage. The value is given in Volt.

Sub-index 03: Maximum Configured Speed
This object contains the maximum configured speed. The value is given in revolutions per minute.

Sub-index 04: Number of Pole Pairs
This object contains the number of pole pairs.

Sub-index 05: Measurement Limit Brake Current
This object contains the maximum measurable brake current. The value is given in Ampere.
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7.22.15 Voltage Objects

7.22.15.1 Parameter 16-30: DC Link Voltage (0x2003)

This value provides the measured DC-link voltage. The value is given in Volt.

Attribute Value
Index 0x2003
LCP parameter number 16-30
Name DC link voltage
Object code Var

Data type INTEGER16
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range -

Default value _

Table 7.264 0x2003: DC Link Voltage

7.22.15.2 Parameter 50-06: Auxiliary Voltage (0x200E)

This object provides the voltage of Uaux. The value is given in Volt.

Attribute Value
Index 0x200E
LCP parameter number 50-06
Name Auxiliary voltage
Object code Var

Data type FLOAT
Sub-index 0x00
Access Read only
PDO mapping Optional
Value range -

Default value -

Table 7.265 0x200E: Auxiliary Voltage

7.22.16 Parameter 16-19, 16-31, 16-34, 16-39: Temperature (0x2000)

This object contains several internal temperatures of the device. All the values are given in °C.

Sub-index 1 contains the temperature of the module.

Sub-index 2 contains the temperature from the internal sensor 1.
Sub-index 3 contains the temperature from the internal sensor 2.
Sub-index 4 contains the temperature of the motor winding.

Attribute Value

Index 0x2000

Name Temperature

Object code Array

Sub-index 0x00

Description Value of highest sub-index
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Attribute Value
Access Const

Data type UNSIGNED8
PDO mapping No

Default value 0x04
Sub-index 0x01

LCP Parameter number 16-34

Description Temperature module
Access Read only

Data type INTEGER16

PDO mapping Optional

Value range INTEGER16

Default value -

Sub-index 0x02

LCP Parameter number 16-39

Description Temperature PCB 1
Access Read only

Data type INTEGER16

PDO mapping Optional

Value range INTEGER16
Default value -

Sub-index 0x03

LCP Parameter number 16-31

Description Temperature PCB 2
Access Read only

Data type INTEGER16

PDO mapping Optional

Value range INTEGER16

Default value -

Sub-index 0x04

LCP Parameter number 16-19

Description Temperature wire motor
Access Read only

Data type INTEGER16

PDO mapping Optional

Value range INTEGER16

Default value

Table 7.266 0x2000: Temperature
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8 SAB Parameter Description

This chapter provides information on all user parameters

that are accessible via the object dictionary.

8.1 Object 0x4040: Controlword

This object indicates the received command controlling the

8.2 Object 0x4041: Statusword

This object provides the status of the state machine and

some information bits.

SAB state machine. Possible state transitions are described Attribute Value
in chapter 3.2 Control. Index 0x4041
Description Statusword
Attribute Value Object code Var
Index 0x4040 Data type UNSIGNED16
Description Controlword Sub-index 0x00
Object code Var LCP parameter number 50-11
Data type UNSIGNED16 Access Read only
Sub-index 0x00 PDO mapping Yes
Default value 0
LCP parameter number 50-10
Access Read/write Table 8.4 Object 0x4041: Statusword
PDO mapping Yes
Default value 0 Bits 15 1413121110 9 (8|7 |6(5[ 4 |3| 2| 1] 10
Function|mains| - [ - [ - [ - | - [rm]|-|w|[-]-|pu|f|oe|so[rtso
Table 8.1 Object 0x4040: Controlword
Table 8.5 Structure of Object 0x4041
Bits 15114113 112(11(10|9|8|7|6|5[4(3| 2|1 10
Fanction 1= 1 - - T o o lw oo o Tev = Teva Table 8.6 provides a description of the bits.
Table 8.2 Structure of Object 0x4040 Bit Description
rtso  [Ready to switch on (Uaux is disabled).
Table 8.3 provides a description of the bits. so Switched on (Uaux is enabled and UDC can be switched
on).
Bit |Description oe Operation enabled (UDC lines 1 and 2 are enabled).
eva |[Uaux 1 and 2 enable f Fault (Alarm has tripped).
0=0n pu Power-up.
1 = Off w Warning.
ev [UDC 1 and 2 enable rm  |Remote controlled.
0 = Off mains [ Mains is applied.
1=0n
fr  [Fault reset (carried out when changed from 0 to 1) Table 8.6 Statusword Bits
r1  |Relay 1 enable
0 = Open The encoding of the SAB states is defined as:
1 = Closed
r2 |Relay 2 enable States Statusword bits
0 = Open 4 3 2 1 0
1 = Closed (pu) | (f) | (oe) | (so) (rtso)
Init 0 0 0 0 0
Table 8.3 Controlword Bits Unox disabled 0 0 0 0 ]
Standby 0 0 0 1 1
Power-up 1 0 0 1 1
Operation enabled 0 0 1 1 1
Fault 0 1 0 0 0
Table 8.7 SAB States
358 Danfoss A/S © 01/2017 All rights reserved. MG36D102




Dt

SAB Parameter Description

Programming Guide

8.3 Object 0x2000: SAB Temperatures

This object shows the temperature measured on the power

card, control card, and SAB card in °C.

Attribute Value

Sub-index 0x00

Description Number of entries
Access Read only

PDO mapping No

Value range 0x07

Default value 0x07

Sub-index 0x01

LCP parameter number 51-73

Description DC-link total current
Access Read only

PDO mapping Yes

Object code Var

Data type REAL

Unit Ampere

Sub-index 0x02

Attribute Value

Index 0x2000
Description Temperature
Object code Array
Sub-index 0x00
Description Number of entries
Access Read only
PDO mapping No

Value range 0x03

Default value 0x03

Data type UNSIGNED16
Sub-index 0x01

LCP parameter number 16-34

LCP parameter number

Description UDC 1 current
Access Read only
PDO mapping Yes

Object code Var

Data type REAL

Unit Ampere
Sub-index 0x03

Description Temperature power card
Access Read only

PDO mapping Yes

Object code Var

Data type SIGNED16

Unit °C

Sub-index 0x02

LCP parameter number 16-39

LCP parameter number

Description Temperature control card
Access Read only

PDO mapping Yes

Object code Var

Data type SIGNED16

Unit °C

Sub-index 0x03

LCP parameter number 16-31

Description UDC 2 current
Access Read only
PDO mapping Yes

Object code Var

Data type REAL

Unit Ampere
Sub-index 0x04

LCP parameter number 16-30

Description Temperature SAB card
Access Read only

PDO mapping Yes

Object code Var

Data type SIGNED16

Unit °C

Table 8.8 Object 0x2000: SAB Temperatures

Description DC-link voltage
Access Read only
PDO mapping Yes

Object code Var

Data type SIGNED16

Unit Volt

Sub-index 0x05

LCP parameter number 51-74

Description DC leakage current
. . . PDO mapping Yes
This object shows several DC-link voltages and currents. -
Object code Var
Data type REAL
Attribute Value -
Unit Ampere
Index 0x2001
Description DC-link related values Sub-index 0x06

Object code

Record

LCP parameter number

Description

DC-link voltage readout
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Attribute Value Attribute Value

Access Read only

PDO mapping Ves Sub-index 0x02

Object code Var LCP parameter number 51-82

Data type SIGNED16 Description AUX line 1 current

Unic VoIt Access Read only
PDO mapping Yes

Sub-index 0x07 Object code Var

LCP parameter number 51-71 Data type REAL

Description UDC 1 current readout Unit Ampere

Access Read only

PDO mapping Ves Sub-index 0x03

Object code Var LCP parameter number 51-83

Data type REAL Description AUX line 2 current

Unit Ampere Access Read only
PDO mapping Yes

Sub-index 0x08 Object code Var

LCP parameter number 51-72 Data type REAL

Description UDC 2 current readout Unit Ampere

Access Read only

PDO mapping Ves Sub-index 0x04

Object code Var LCP parameter number -

Data type REAL Description AUX line 1 user current limit

Unit Ampere Access Read/write
PDO mapping Yes

Table 8.9 Object 0x2001: DC-link Related Values Object code Var

Data type UNSIGNED16

8.5 Object 0x2003: Uaux Related Values Unit 0.1 Ampere
Value range 0-150

This object shows values related to the AUX voltage. Use Default value 0

sub-indexes 04 and 05 to limit the current or set them to 0

to disable the limiting. A warning is issued when 90% of Sub-index 0x05

the set current limit is exceeded. Once 100% of the set

LCP parameter number

current limit is exceeded, the line is switched off and the Description AUX line 2 user current limit
SAB transitions to state Error. Access Read/write
PDO mapping Yes
Attribute Value Object code Var
Index 0x2003 Data type UNSIGNED16
Description Uaux related values Unit 0.1 Ampere
Object code Record Value range 0-150
Default value 0
Sub-index 0x00
Description Number of entries Table 8.10 Object 0x2003: Uaux Related Values
Access Read only
PDO mapping No 8.6 Object 0x2008: ISD Power Consumption
Value range 0x05
Default value 0x05 This object shows the power consumed by the servo drives
connected to the SAB, averaged over the last 60 s.
Sub-index 0x01
LCP parameter number 51-81 Attribute Value
Description AUX line voltage Index 0x2008
Access Read only Description ISD power consumption
PDO mapping Yes Object code Var
Object code Var Data type UNSIGNED16
Data type REAL
Unit Volt Sub-index 0x00
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Attribute Value Attribute Value

LCP parameter number 16-10 Sub-index 0x02

Access Read only LCP parameter number | 05-41

PDO mapping Yes Description Relay 1 on delay

Unit Watt Access Read/write
PDO mapping No

Table 8.11 Object 0x2008: ISD Power Consumption Object code Var
. Data type UNSIGNED16

8.7 Object 0x2009: Fan Speed Power Card Ot Socords

This object shows the speed of the fan on the power card Value range 0-600

as a percentage value (0-100%). Default value 0
Sub-index 0x03

Attribute Value

Index 0x2009
Description Fan speed power card
Object code Var

Data type UNSIGNED16
Unit %

Sub-index 0x00

LCP parameter number 51-61

Access Read only
Value range 0-100

PDO mapping Yes

Table 8.12 Object 0x2009: Fan Speed Power Card

8.8 Object 0x200D: Relay 1 Control

This object configures the function of relay 1 with the on
and off delay times. The valid configuration values are
detailed in Table 3.2 in chapter 3.2.1 Relay Outputs.

Attribute Value

Index 0x200D
Description Relay 1 Config
Object code Record
Sub-index 0x00
Description Number of entries
Access Read only
PDO mapping No

Value range 0x03

Default value 0x03
Sub-index 0x01

LCP parameter number | 05-40

Description Relay 1 Config

Access Read/write

PDO mapping No

Object code Var

Data type UNSIGNED16

Value range See Table 3.2 in chapter 3.2.1 Relay
Outputs.

Default value 0

LCP parameter number

05-42

Description Relay 1 off delay
Access Read/write

PDO mapping No

Object code Var

Data type UNSIGNED16
Unit Seconds

Value range 0-600

Default value 0

Table 8.13 Object 0x200D: Relay 1 Control

8.9 Object 0x200E: Relay 2 Control

This object configures the function of relay 2 with the on
and off delay times. The valid configuration values are
detailed in Table 3.2 in chapter 3.2.1 Relay Outputs.

Attribute Value

Index 0x200E
Description Relay 2 Config
Object code Record
Sub-index 0x00
Description Number of entries
Access Read only
PDO mapping No

Value range 0x03

Default value 0x03
Sub-index 0x01

LCP parameter number

05-40

Description Relay 2 Config

Access Read/write

PDO mapping No

Object code Var

Data type UNSIGNED16

Value range See Table 3.2 in chapter 3.2.1 Relay
Outputs.

Default value 0

Sub-index 0x02

LCP parameter number

05-41
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Attribute Value Attribute Value
Description Relay 2 on delay Data type REAL
Access Read/write
PDO mapping No Sub-index 0x00
Object code Var LCP parameter number 02-11
Data type UNSIGNED16 Access Read/write
Unit Seconds PDO mapping No
Value range 0-600 Value range REAL
Default value 0 Default value 0
Unit Ohm
Sub-index 0x03

LCP parameter number | 05-42 Table 8.16 Object 0x2031: Brake Resistor

Description Relay 2 off delay . K .

yy—— readiwite 8.12 O.bjfect 0x2032: Brake Resistor Power
PDO mapping No Limit

Object code Var . . . . .

) This object sets the power limit for the resistor. This value
Data type UNSIGNED16 . - s .

. is used for the power limit monitoring function (see
Unit seconds chapter 8.13 Object 0x2033: Brake Resistor Power Monitoring.
Value range 0-600

fault val
Default value 0 Attribute Value

Table 8.14 Object 0x200E: Relay 2 Control Index 0x2032
Description Brake resistor power limit
8.10 Object 0x2030: Brake Control Object code Var
Data type REAL
8.10.1 Object 0x2030: Brake Control
Sub-index 0x00
This object enables the brake resistor on the SAB when the LCP parameter number 02-12 :
value is set to 1. Access Read/write
PDO mapping No
Attribute Value Value range REAL
Index 0x2030 Default value 0
Description Brake control Unit Watt
Object code Var Table 8.17 Object 0x2032: Brake Resistor Power Limit
Data type UNSIGNED16
Sub-index 0x00 8.13 Object 0x2033: Brake Resistor Power
LCP parameter number 02-10 Monltorlng
Access Read/write
- This object enables the power limit monitoring for the SAB.
PDO mapping Yes
Value range 0-1
Attribute Value
Default value 0
Index 0x2033
Table 8.15 Object 0x2030: Brake Control Description Brake resistor power monitoring
Object code Var
8.11 Object 0x2031: Brake Resistor Data type UNSIGNED16
This object sets the brake resistor value that is used for Sub-index 0x00
power limit monitoring. Only SAB device-specific range LCP parameter number 02-13
limits are accepted, all others are rejected with an Access Read/write
SDO_OUT_OF_RANGE message. PDO mapping No
Value range 0-3 (see Table 8.19)
Attribute Value Default value 0
Index 0x2031
— - Table 8.18 Object 0x2033: Brake Resistor Power Monitoring
Description Brake resistor
Object code Var
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No brake power monitoring.

8.16 Object 0x2036: Brake Resistor Power
Warning at 90%, no alarm. 120 S

0
1
2 [Alarm at 100%, no warning.
3

Warning at 90% and alarm at 100%. This object holds the calculated brake power of the last

120 s.
Table 8.19 Valid values for Object 0x2033
. Attribute Value

8.14 Object 0x2034: Brake Check - 02036

This object enables the brake check. Description Brake resistor power 120 s
Object code Var

Attribute Value Data type REAL

Index 0x2034 Sub-index 0x00

Description Brake check LCP parameter number 02-16

Object code Var Access Read only

Data type UNSIGNED16 PDO mapping No

Sub-index 0x00 Value range REAL

LCP parameter number 02-15 Default value 0

Accoss Read/write Unit Ws (Watt seconds)

PDO mapping No Table 8.23 Object 0x2036: Brake Resistor Power 120 s

Value range 0-2 (see Table 8.21)

Default value 0 8.17 Object 0x2062: Position Guide Value

Table 8.20 Object 0x2034: Brake Check

Table 8.21 Valid values for Object 0x2034

8.15 Object 0x2035: Brake Duty Cycle

Monitoring

Reference

This SAB object is identical to the drive object (see

0 No brake check.

- Wo ra ec :C'I chapter 7.9.1 Parameter: Position Guide Value Reference
arning on ftailure. (0X2062))

2 Alarm on failure.

8.18 Object 0x2063: Guide Value Reference

Option Code

This SAB object is identical to the drive object (see
chapter 7.9.3 Parameter: Guide Value Reference Option Code

(0x2063)). However, in the SAB object, only the sources
External encoder and Encoder simulation are available.

8.19 Object 0x2065: Velocity Guide Value

This object shows the current duty cycle of the brake in %.

Table 8.22 Object 0x2035: Brake Duty Cycle Monitoring

Simulation Control

This SAB object is identical to the drive object (see
chapter 7.9.6.1 Parameter: Guide Value Reference Simulation

Control (0x2070)).

Attribute Value f

Index 0x2035 Reference

Description Brake check This SAB object is identical to the drive object (see
Object code Var chapter 7.9.2 Parameter: Velocity Guide Value Reference
Data type UNSIGNED16 (0x2065)).

Sub-index 0x00 8.20 Object 0x2068: Position Guide Value
LCP parameter number 02-14 Reference Set

Access Read only

PDO mapping No This SAB object is identical to the drive object (see

Value range 0-100 chapter 7.9.4 Parameter: Position Guide Value Reference Set
Default value 0 (0x2068)).

Unit % 8.21 Object 0x2070: Guide Value Reference

MG36D102
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8.22 Object 0x2071: Guide Value Reference
Speed Limit

This SAB object is identical to the drive object (see

chapter 7.9.6.2 Parameter: Guide Value Reference Speed Limit

(0x2071)).

8.23 Object 0x2072: Guide Value Reference
Target Velocity

This SAB object is identical to the drive object (see
chapter 7.9.6.3 Parameter: Guide Value Reference Target
Velocity (0x2072)).

8.24 Object 0x2073: Guide Value Reference
Acceleration

This SAB object is identical to the drive object (see
chapter 7.9.6.4 Parameter: Guide Value Reference Acceleration
(0x2073)).

8.25 Object 0x2074: Guide Value Reference
Deceleration

This SAB object is identical to the drive object (see
chapter 7.9.6.5 Parameter: Guide Value Reference Deceleration
(0x2074)).

8.26 Object 0x3000: External Encoder
Configuration

This SAB object (and all of its sub-objects) is identical to
the drive object (see chapter 7.21.6.1 Parameters 51-30 and
51-34 to 51-40: External Encoder Configuration (0x3000)).

8.27 Object 0x3001: External Encoder
Enable

This SAB object is identical to the drive object (see
chapter 7.21.6.3 Parameter 51-31: External Encoder Enable
(0x3001)).

8.28 Object 0x4004: Serial String

This SAB object is identical to the drive object (see
chapter 7.22.5 Parameter 15-51: Serial String (0x4004)).

8.29 Object 0x400A: Communication
Settings

This object can be used to control the IP settings.
Usually the PLC/master controls and writes these objects.

Sub-index 0x01:

Not applicable for Ethernet POWERLINK®.
0: IP communication (EoE) disabled.

1: IP addresses configured manually.

Sub-index 0x02:

IP address for the device.
For Ethernet POWERLINK®: 192.168.100.NODE_ID (where
NODE_ID is the node ID for the Ethernet POWERLINK®

slave).

Sub-index 0x03:

Not applicable for Ethernet POWERLINK®.
IP mask for the device.

Sub-index 0x04:

Not applicable for Ethernet POWERLINK®.
IP gateway for the device.

Sub-index 0x08:

MAC address of the device.

Sub-index 0x0D:

Topology configuration of the device.

0: Line topology mode.

1: Ring topology mode (needed for ring redundancy
network configurations).

For details on the wiring, see the VLT® Integrated Servo
Drive ISD 510 System Operating Instructions.

Attribute Value
Index 0x400A
Name Communication settings

Object code

Record

Data type COMM_SETTINGS

Sub-index 0x00

Access Read only

PDO mapping Yes

Value range 0x00-0xFF

Default value 13

Sub-index 0x01

LCP Parameter number | 12-00 EtherCAT® only:
0: Disabled

1: Manually configured IP

Name IP configuration
Data type UNSIGNED8
Access Read only

PDO mapping Yes

Value range 0x00-0xFF
Default value 0

Sub-index 0x02

LCP Parameter number [ 12-01

Additionally for Ethernet POWERLINK®
12-60 (last number of the IP address)

Name IP address

Data type UNSIGNED32

Access Read only

PDO mapping Yes

Value range - [maximum 200 characters]

Default value

O0xCOAB64EF
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Default value

0

Sub-index 0x04

LCP Parameter number|12-03

Name IP gateway

Data type UNSIGNED32

Access Read only

PDO mapping Yes

Value range 0x0000 0000-0xFFFF FFFF

Default value

Sub-index

0x08

LCP Parameter number

12-04

Name Mac address
Data type OCTET_STRING
Access Read only
PDO mapping Yes

Value range -

Default value -

Sub-index 0x0D

LCP Parameter number

Name Network topology
Data type UNSIGNED8
Access Read/write

PDO mapping No

Value range 0,1

Default value 0

Table 8.24 0x400A: Communication Settings

Attribute Value Attribute Value

Sub-index 0x03 PDO mapping Yes

LCP Parameter number | 12-02 Value range Oor1

Name IP mask Default value 0

Data type UNSIGNED32

Access Read only Table 8.25 Object 0x5020: Control Source

PDO mapping Yes . . .
Value range 0x0000 0000—OxFFFF FFFF 8.31 Object 0x5807: Total Running Time

The SAB has 2 counters for the running time:
. Non-resettable counter (32 bits)

- Counts the time that the SAB has been
running in state Normal operation in

seconds.

. Resettable counter

- Counts the time that the SAB has been
running in state Normal operation in

seconds.

- Can be reset by writing 0 to it and can
therefore be used to track service

intervals.
Attribute Value
Index 0x5807
Description Total running time
Object code Array
Sub-index 0x00

LCP parameter number

Description Number of entries
Access Read only

PDO mapping No

Value range 0x02

Default value 0x02

Sub-index 0x01

LCP parameter number 15-01

Description Total running time SAB
. Access Read onl
8.30 Object 0x5020: Control Source : 4
PDO mapping Yes
This object shows the control source for the SAB. Object code Var
o Value 0: Fieldbus is in control (writes are only Data type UNSIGNED32
accepted from the fieldbus).
Sub-index 0x02
. Value 1: The LCP is in control (writes are only LCP parameter number 15-02

accepted from the LCP).

Description Total running time user
Attribute Value Access Read/write
Index 0x5020 PDO mapping Yes
Description Control source Object code Var
Object code Var Data type UNSIGNED32
Data type UNSIGNED16 Table 8.26 Object 0x5807: Total Running Time
Sub-index 0x00
LCP parameter number -
Access Read/write
MG36D102 Danfoss A/S © 01/2017 All rights reserved. 365



SAB Parameter Description

8.32 Object 0x503F: Error Code

This object shows the latest reported/detected error code.
If no errors are detected, it shows 0.

Attribute Value

Index 0x503F

Description Error code

Object code Var

Data type UNSIGNED16

Sub-index 0x00

LCP parameter number 16-90

Access Read/write

PDO mapping Yes

Value range See error codes in
chapter 9.3.2 Warnings and
Alarms.

Default value 0

Table 8.27 Object 0x503F: Error Code

8.33 Object Ox5FFE: Warning Code

This object provides the warning code of the last warning
that occurred in the SAB.

Attribute Value

Index Ox5FFE

Description Warning code
Object code Var

Data type UNSIGNED16
Sub-index 0x00

LCP parameter number|19-92

Access Read only

PDO mapping Yes

Value range See warning codes in

chapter 9.3.2 Warnings and Alarms.

Default value

0

Table 8.28 Object 0x5FFE: Warning Code
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9 Diagnostics

9.1 System Monitoring

A warning or an alarm is signaled by the relevant indicator
light on the device and indicated by an error code. If faults
occur during servo system operation, check:
. The LEDs on the servo drive for general problems
relating to communication or device status.

. The LEDs on the SAB for general problems with
communication, auxiliary supply, or STO voltage.

The error codes can be read using the ISD Toolbox
software, the LCP, or the PLC. The LCP only shows faults
relating to the device it is connected to.

A warning remains active until its cause is no longer
present, however the operation of the device may still be
continued. Warning messages may be critical, but are not
necessarily so. In the event of an alarm, the device goes to
Fault state.

Reset the alarm to resume operation. Reset alarms that are
not trip-locked using 1 of these 3 methods:
. Using the [Reset] key on the LCP.

. Using the PLC function block MC_Reset_ISD51x or
DD_Reset_SAB.

. Using the ISD Toolbox.

If an alarm cannot be reset, the reason may be that the
cause has not been rectified, or the alarm is trip-locked
(see Table 9.2) and (Table 9.5).

Alarms that are trip-locked offer extra protection, meaning
that the supply voltage must be switched off before the
alarm can be reset. After being switched back on, the
device is no longer blocked and can be operated normally.

Use Wireshark® if there are network problems. Wireshark®
is a free and open-source packet analyzer. It is used for
network troubleshooting, analysis, and software and
communications protocol development. It can be
downloaded via the Wireshark® webpage (wireshark.org).

NOTIC

If the fault cannot be eliminated by 1 of the measures
listed in Table 9.1 or Table 9.4, notify Danfoss Service.

Have the following information available to enable Danfoss
to provide help quickly and effectively:
. Type number

. Error code
. Firmware version

. System set-up (for example, number of servo
drives and lines).

9.2 Drive
9.2.1 Troubleshooting

First use Table 9.1 to check the possible causes of the fault
and possible solutions. The error codes are listed in
chapter 9.2.2 Error Codes.

Fault Possible cause Possible solution

LCP display dark |Missing input power. [Check the input

or has no power source.

function. Missing or open fuses | Check the fuses and
or circuit breaker circuit breaker.
tripped.

No power to the LCP. | e Check the LCP
cable for proper
connection or
damage.

e Replace any faulty
LCP or connection
cables.

Incorrect contrast Press [Status] +

setting. [A]/[¥] to adjust the

contrast.

Display is defective. Replace the faulty

LCP or connection
cable.

Servo drive Excessive load. Check the torques.

overheats (high

surface

temperature).

Servo drive not No drive communi- Check the fieldbus

running. cation or drive in connection and the

error mode. status indicators

(LEDs) on the servo
drive.
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Fault

Possible cause

Possible solution

Fault

Possible cause

Possible solution

Servo drive does
not run or only
starts up slowly or
with difficulty.

e Bearing wear.

e Incorrect
parameter
settings.

e Incorrect control
loop parameters.

e Incorrect torque
settings.

e Check the
bearings and
shaft.

e Check the
parameter
settings.

System fuse
blows, circuit
breaker trips, or
drive protection
trips immediately.

e Short circuit.

e Incorrect control
loop parameters.

e Check the wiring.

e Contact Danfoss.

Drive hums and
draws high
current.

Drive defective.

Contact Danfoss.

Drive speed drops
sharply under
load.

e Drive is running at
current limit.

e Drive is running
with incorrect
parameters.

e Check the
application.

o Check the
parameter
settings.

Drive stops
suddenly and
does not restart.

e No drive
communication.

e Servo drive in

Check the fieldbus
connection and the
status indicators
(LEDs) on the servo

Brake does not
release.

Brake control
defective.

Contact Danfoss.

error mode.
drive.
Wrong motor Parameter error. e Check the
rotation direction. parameter
settings.

e Change the
rotation direction
if appropriate.

Holding brake
does not hold the

e Mechanical brake
defective.

Contact Danfoss.

Drive runs
normally, but
does not generate
the expected
torque.

e Drive defective.

e Parameter error.

e Check the
parameter
settings.

e Contact Danfoss.

Drive screaming.

e Incorrect
calibration.

e Faulty current
measurement.

e Incorrect control
loop parameters.

e Check the
parameter
settings.

e Contact Danfoss.

servo drive. e Shaft load exceeds

the holding

torque of the

brake.
Brake Software error. Contact Danfoss.
engagement
delayed.
Noises when Mechanical brake Contact Danfoss.
power-off brake |damaged.
engaged.
LEDs do not light |No power supply. Check the power
up. supply.
Error OxFF91 Increments between | Check for velocity or
occurs. succeeding values too [ guide value plausi-

big.

bility distance.

Table 9.1 Troubleshooting Servo Drive

9.2.2 Error Codes

Code Name Severit Description [LCP name
Uneven running. | Defective bearing. Check the shaft. (Wv I.y / L
arnin
Vibration. e Defective bearing. | ¢ Check the shaft. -g
Error/Trip
e Incorrect control e Check the lock)
loop parameters. parameter 0x0000 |[No error Error No error. -
settings. 0x1000 |Generic Error Generic generic err
(Unusual) running | e Defective bearing. | ¢ Check the shaft. application application
noises e Defects on e Check for loose error error.
connected mechanical 0x2310 |Overcurrent |Error Overcurrent |overcurr out
mechanics. components on on output on output.
0x239B |Overload on [Warning, 12t thermal overload
e Incorrect control the attached
mechanics output (I12T) [error state.
loop parameters. : -
Check th 0x3210 |DC link Error Overvoltage |UDC
. eck the
) overvoltage on DC-link  |overvolt
parameter
voltage
settings. - el
0x3220 |DC link Error Undervoltag [{UDC
undervoltag e on DC-link |undervolt
e voltage.
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Code Name Severity Description |LCP name Code Name Severity Description [LCP name
(Warning/ (Warning/
Error/Trip Error/Trip
lock) lock)
0x4290 [Overtem- Error Overtem- overtemp O0xFFO1 |Mechanical |Trip lock No brake or [brake mech
perature: perature on |PM brake failure wire failure. |fail
Power power 0xFF02 |Short circuit |Trip lock Short circuit |brake mech
module module. in in brake short
0x4291 [Overtem- Error Overtem- overtemp CC mechanical control.
perature: perature on brake
Control card control PCB. control
0x4295 [Overtem- Error Overtem- overtemp PC OxFFOA | External Error External ext IF pwr
perature: perature on interface interface fail
Power card power PCB. power power
0x4310 [Overtem- Error Overtem- overtemp failure supply
perature: perature on | motor failure.
Motor motor. OxFF60 |Timing Trip lock Contact timing err 1
0x5112 [UAUX Error, trip Undervoltag [undervolt violation 1 Danfoss.
undervoltag [lock eon UAUX O0xFF61 | Timing Trip lock Contact timing err 2
e auxiliary violation 2 Danfoss.
voltage. O0xFF62 | Timing Trip lock Contact timing err 3
0x5530 (EE Trip lock Missing config err violation 3 Danfoss.
Checksum parameter in OxFF63 | Timing Trip lock Contact timing err 4
Error internal violation 4 Danfoss.
(parameter drive config- OxFF64 |Timing Trip lock Contact timing err 5
missing) uration. violation 5 Danfoss.
0x6320 |Parameter Trip lock An internal [param err OxFF65 |Timing Trip lock Contact timing err 6
error parameter violation 6 Danfoss.
has an OxFF70 |Firmware: Trip lock Firmware FW pack err
invalid value. Package found does
0x7320 |[Internal Trip lock Absolute int sensor description not match
position position err mismatch the package
sensor error sensor error. description.
0x7380 [External Error External ext sensor 0xFF71 | Firmware: Warning, Firmware need
position encoder err Power cycle |error update powercycle
sensor error data could needed transfer is
not be read. completed
0x8611 |Following Warning, A following [following err but a power
error error error has cycle is
occurred. required
0x8693 [Homing Warning Could not Homing before the
error on enter mode fail new
entering homing firmware is
homing mode (for active.
mode example OxFF72 | Firmware: Warning, Firmware FW update
velocity not Update error update in
0). started progress.
0x8694 [Homing Warning Could not Homing The warning
error on start homing | method fail becomes an
start homing method (for error when
method example an attempt
drive not in is made to
standstill). enable the
0x8695 [Homing Warning Homing Homing drive in this
error distance distance state.
distance reached.
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Code Name Severity Description |LCP name Code Name Severity Description [LCP name
(Warning/ (Warning/
Error/Trip Error/Trip
lock) lock)
OxFF80 |[STO active | Error STO STO active OxFF90 |Guide value [Error Position guide val rev
while drive activated reversed guide value
enabled while servo went
drive was backwards
enabled or while servo
tried to drive in CAM
enable while mode.
STO active. OxFF91 |Guide value [Error Increments | guide val
O0xFF81 [STO Trip lock Dual STO implausible between impl
mismatch diagnosis of [mismatch succeeding
STO voltage values too
not big.
plausible.
OxFF85 |P_STO error |Trip lock | P_STO P_STO error Table 9.2 Error Codes for Servo Drive
voltage on
power card
not within
limits.
9.2.3 Trace Signals
Signal ID Signal name PLC library - Description OD object
(hex) trace constant name
00000001 Phase current U ISD51x_TRC_ICTRL_IU Phase current U -
00000002 Phase current V ISD51x_TRC_ICTRL_IV Phase current V -
00000003 Phase current W ISD51x_TRC_ICTRL_IW Phase current W -
00000006 Current Id act ISD51x_TRC_ICTRL_ID_ACT Actual current - field component -
00000007 Current Ig act ISD51x_TRC_ICTRL_IQ_ACT Actual current - torque component -
00000015 DC-link voltage ISD51x_TRC_VOLTAGE_DC DC-link voltage 0x2003
00000021 Speed loop integral ISD51x_TRC_NCTRL_INTEGRAL I-gain of speed loop -
00000022 Modes of operation ISD51x_TRC_MODES_OF_OP Modes of operation 0x6060
00000023 Modes of operation display ISD51x_TRC_MODES_OF_OP_DISPLAY [Modes of operation display ox6061
00000024 Rotor mech angle ISD51x_TRC_ROTOR_POS Rotor mechanical angle, compensated |-
for resolver mounting to pole
00000027 Position guide value ISD51x_TRC_GUIDE_VALUE_POSITION Position guide value 0x2060
00000028 Guide value extrapolated ISD51x_TRC_GUIDE_VALUE_EXTRAPOL |Guide value extrapolated -
00000029 Guide value raw ISD51x_TRC_GUIDE_VALUE_RAW Guide value raw -
0000002A Guide value MT - Guide value multiple table revolutions |-
0000002B Torque FF ISD51x_TRC_NCTRL_TORQUE_FF Torque feedforward -
0000002C Guide value scaled ISD51x_TRC_GUIDE_VALUE_SCALED Guide value scaled -
0000002D Guide value MT counter - Guide value MT counter -
0000002E Guide value scaled 2 - Guide value scaled 2 -
0000002F Velocity guide value ISD51x_TRC_GUIDE_VALUE_SPEED Velocity guide value 0x2064
00000030 Active segment ID ISD51x_TRC_CAM_SEGMENT_ID Active segment ID 0x2019
00000031 Logical cam position ISD51x_TRC_CAM_POS Logical cam position 0x2020
00000033 Pattern sensor act even ISD51x_TRC_PAT_SENS_ACT_EVEN Actual pattern sensor value - even -
00000034 Pattern sensor act odd ISD51x_TRC_PAT_SENS_ACT_ODD Actual pattern sensor value - odd -
00000035 Pattern sensor corr even ISD51x_TRC_PAT_SENS_CORR_EVEN Value of pattern sensor correlation - -
even
00000036 Pattern sensor corr odd ISD51x_TRC_PAT_SENS_CORR_ODD Value of pattern sensor correlation - -
odd
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Signal ID Signal name PLC library - Description OD object
(hex) trace constant name
00000037 Pattern sensor status ISD51x_TRC_PAT_SENS_STATUS Status of pattern sensor mark search -
00000038 Temperature wire motor - Temperature wire motor 0x2000.4
00000039 12t energy - 12t energy -
0000003D Warning code ISD51x_TRC_WARNING Warning code Ox5FFE
0000003E Error code ISD51x_TRC_ERROR Error code 0x603F
00000040 Torque set ICtrl ISD51x_TRC_ICTRL_TORQUE_SET Torque setpoint to the current -
controller
00000051 Temperature PCB 1 - Temperature from internal sensor 1 0x2000.2
00000052 Temperature PCB 2 - Temperature from internal sensor 2 0x2000.3
00000053 Auxiliary voltage ISD51x_TRC_VOLTAGE_UAUX Auxiliary voltage (Uaux) 0x200E
00000054 Last node ID ISD51x_TRC_CAM_CURRENT_NODE Last node ID 0x201A
00000056 Active cam profile ISD51x_TRC_CAM_ACTIVE_PROFILE Active profile of cam -
00000057 Cam target reached ISD51x_TRC_CAM_TARGET_REACHED Target reached in cam profile -
00000063 Guide value relative ISD51x_TRC_GUIDE_VALUE_REL_MASTR | Guide value relative -
00000064 Cam control code - Cam control code 0x3800.1
00000065 Cam control param 1 - Cam control parameter 1 0x3800.2
00000066 Cam control param 2 - Cam control parameter 2 0x3800.3
00000067 Cam control param 3 - Cam control parameter 3 0x3800.4
00000068 Cam status code ISD51x_TRC_CAM_STAT_CODE Cam Status Code 0x3801.1
00000069 Cam status param 1 ISD51x_TRC_CAM_STAT_PARAM_1 Cam status parameter 1 0x3801.2
0000006A Cam status param 2 ISD51x_TRC_CAM_STAT_PARAM_2 Cam status parameter 2 0x3801.3
0000006B Cam status param 3 ISD51x_TRC_CAM_STAT_PARAM_3 Cam status parameter 3 0x3801.4
00004001 Current Id set ISD51x_TRC_ICTRL_ID_SET Setpoint current of field component -
00004002 Current Iq set ISD51x_TRC_ICTRL_IQ_SET Setpoint current of torque component |-
0000400D Ud set ISD51x_TRC_ICTRL_IU Ud set -
0000400E Uq set - Uqg set -
00004015 Analog input 1 ISD51x_TRC_ANALOG_INPUT_1 Analog input 1 0x200D.1
00004016 Analog input 2 ISD51x_TRC_ANALOG_INPUT_2 Analog input 2 0x200D.2
00004017 Digital output ISD51x_TRC_DIGITAL_OUTPUT Digital output -
00004018 STO state ISD51x_TRC_STO_STATE STO state -
00004019 External encoder position ISD51x_TRC_EXT_ENCODER_POSITION [External encoder position 0x2011.1
0000401A External encoder speed ISD51x_TRC_EXT_ENCODER_SPEED External encoder speed 0x2011.2
00004027 V stator duty cycle ISD51x_TRC_ICTRL_USTAT_DUTY_CYCL (Stator voltage duty cycle -
00004028 Resolver sin ISD51x_TRC_RESOLVER_SIN Resolver sine signal -
00004029 Resolver cos ISD51x_TRC_RESOLVER_COS Resolver cosine signal -
00004043 Mech brake | act - Actual mechanical brake current -
00004044 Cam | set - Current pre-control cam mode -
00004045 Mech brake | set - Setpoint of mechanical brake current |-
0000404C Observed velocity ISD51x_TRC_VELOCITY_OBSERVER Actual observed velocity -
0000404D PD position ctrl P ISD51x_TRC_PCTRL_KP PD position controller P-part -
0000404E PD position ctrl D ISD51x_TRC_PCTRL_KD PD position controller D-part -
0000404F PID speed ctrl P ISD51x_TRC_NCTRL_KP PID speed controller P-part -
00004050 PID speed ctrl | ISD51x_TRC_NCTRL_KI PID speed controller I-part -
00004051 PID speed ctrl D ISD51x_TRC_NCTRL_KD PID speed controller D-part -
00004052 PID speed ctrl inertia ISD51x_TRC_NCTRL_INERTIA PID speed controller inertia -
80000001 Rotor velocity ISD51x_TRC_ROTOR_N_ACT Rotor actual velocity -
80000002 Rotor angle act ISD51x_TRC_ROTOR_ANGLE_ACT Rotation angle of motor shaft -
80000003 Speed set ISD51x_TRC_NCTRL_N_SET Speed setpoint - input for speed -
controller
80000005 Target position ISD51x_TRC_DS402_TARGET_POSITION [Position setpoint in user-defined units |[0x607A
80000006 Target velocity ISD51x_TRC_DS402_TARGET_VELOCITY [Velocity setpoint in user-defined units | Ox60FF
80000007 Target torque ISD51x_TRC_DS402_TARGET_TORQUE [Torque setpoint in %o of rated torque |0x6071
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Signal ID Signal name PLC library - Description OD object
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80000008 Rotor position logical ISD51x_TRC_ROTOR_POS_ACT_VIRT Logical rotation position of motor shaft |-
80000009 Following error ISD51x_TRC_PCTRL_LAG_ERROR Following error (difference between act |-
value and setpoint)
8000000A Rotor mech angle raw ISD51x_TRC_ROTOR_POS_RAW Raw mechanical angle, not -
compensated for resolver mounting to
pole, not mirrored
8000000B Rotor speed relative - Rotor speed relative -
8000000E Position ctrl set ISD51x_TRC_PCTRL_POS_SET Setpoint of position control loop -
8000000F Logical CAM setpoint ISD51x_TRC_CAM_POS_SET Position setpoint in cam mode 0x2021
80000010 Cam velocity set ISD51x_TRC_CAM_N_SET Speed setpoint in cam mode -
80000012 Controlword ISD51x_TRC_CONTROLWORD Controlword 0x6040
80000013 Statusword ISD51x_TRC_STATUSWORD Statusword 0x6041
80000014 Motion and input status ISD51x_TRC_MOTION_AND_INPUT Motion and input status 0x2006
80000015 Cam profile status ISD51x_TRC_CAM_PROFILE_STATUS Cam profile status 0x3085
80000016 Logical CAM setpoint scaled |- Position setpoint in cam mode after -
slave scaling
80000017 CAM friction torque ISD51x_TRC_CAM_FRICTION_COMP Cam friction compensation torque -
80000020 Position actual value ISD51x_TRC_POSITION_ACTUAL_VALUE [Actual position in user-defined units 0x6064
80000021 Velocity actual value ISD51x_TRC_DS402_VELOCITY_ACT_VAL [ Actual velocity in user-defined units 0x606C
80000022 Torque actual value ISD51x_TRC_TORQUE_ACTUAL_VALUE [Actual torque %o of rated torque 0x6077
80000023 Following error actual value ISD51x_TRC_DS402_FOLLOW_ERR Following error in user-defined units 0x60F4
80000025 Position guide value reference | ISD51x_TRC_GUIDE_REF_VAL_POS Position guide value reference 0x2062
80000026 Velocity guide value reference |ISD51x_TRC_GUIDE_REF_VAL_SPEED Velocity guide value reference 0x2065

Table 9.3 Trace Signals for Servo Drive

9.3 SAB

9.3.1 Troubleshooting

Table 9.4 lists potential faults on the SAB, their possible
causes, and actions for correcting the faults.

Fault

Possible cause [Possible solution

Open power

breaker trip.

fuses or circuit

Phase-to-phase
short.

connections.

e Check the cabling.

e Check for loose

Fault

Possible cause

Possible solution

DC-link voltage
too high.

Brake resistor
not connected.

Check the brake resistor
cabling.

Brake resistor

Check if the lowest

- — - too high resistance value has been
LCP display dark |Missing input Check the input power .
resistance. entered.
or has no power. source. —
. — — Several servo e Avoid simultaneous
function. Missing or open [Check the fuses and circuit . .
o drives are deceleration of several
fuses or circuit | breaker. ] .
) decelerating servo drives.
breaker tripped. ith insufficient
with insufficien .
No power to the | « Check the LCP cable for ramp time e Change the deceleration
ime.
LCP. proper connection or speed of the servo
damage. drives.
e Replace any faulty LCP Brake resistor Activate the brake function.
or connection cables. functionality not
activated.
Incorrect Press [Status] + [A]/[Y] to
contrast setting. | adjust the contrast.
Display is Replace the faulty LCP or
defective. connection cable.
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Fault

Possible cause

Possible solution

Fault

Possible cause

Possible solution

DC-link voltage
too low.

Incorrect mains
supply.

Check supply voltage

matches the allowed specifi-

cation detailed in chapter
ISD Safety Concept in the
VLT® Integrated Servo Drive
ISD® 510 System Operating
Instructions.

Grounding fault.

Grounding fault.

e Check for proper
grounding and loose
connections.

o Check the hybrid cables
for short circuits or
leakage currents.

DC overcurrent.

The sum of the
servo drive
current exceeds
the maximum
rating of the
SAB.

e Check the servo drive
current consumption.

e Avoid simultaneous
acceleration of all servo
drives.

Brake resistor
error.

Faulty brake
resistor.

Remove the power to the
SAB, wait for the discharge
time to elapse, then replace
the brake resistor.

Brake chopper
error.

Faulty brake
chopper.

Check the setting in
parameter 2-15 Brake Check.

Uaux overcurrent.

The servo drives
are consuming
more power on
the Uaux line
than allowed.

e Check the number of
attached servo drives
with the shell diagrams
in the VLT® Integrated
Servo Drive ISD® 510
System Design Guide.

e Avoid simultaneous
lifting of the servo drive
brakes.

Uaux
overvoltage.

Incorrect Uaux
supply.

Check that the supply

matches the allowed specifi-

cation detailed in chapter
Electrical Installation in the
VLT® Integrated Servo Drive
ISD® 510 System Operating
Instructions.

Uaux
undervoltage.

Incorrect Uaux
supply.

e Check that the supply
matches the allowed
specification detailed in
chapter Electrical Instal-
lation in the VLT®
Integrated Servo Drive
ISD® 510 System
Operating Instructions.

e Check that the output
power of the supply is

Table 9.4 Troubleshooting SAB

sufficient.
Mains phase A phase is Check the supply voltages
loss. missing on the [and supply currents to the
supply side, or | SAB.
the voltage
imbalance is too
high.
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9.3.2 Warnings and Alarms

Code Name Severity |Description LCP name
(Warning/
error/trip
lock)
0x0000 No error Error No error. -
0x1000 Generic application error Error Generic application error. generic err
0x2120 Ground fault Error There is current from the output ground fault
phases to ground.
0x2340 Short circuit Error There is a short circuit in UDC output |short circuit
from SAB (DC Line1 and/or DC Line2).
Remove power to the SAB and repair
the short circuit.
0x2391 AUX 1 overcurrent Error Current on AUX Line 1 reached AUX1 overcurr
overcurrent limit.
0x2392 AUX 2 overcurrent Error Current on AUX Line 2 reached AUX2 overcurr
overcurrent limit.
0x2393 AUX 1 user limit current Warning, |[Current on AUX Line 1 reached user- AUX1 curr limit
error defined limit.
0x2394 AUX 2 user limit current Warning, |[Current on AUX Line 2 reached user- AUX2 curr limit
error defined limit.
0x2395 AUX 1 fuse failure Error HW fuse failure. AUX1 fuse fail
Current or voltage above limit on AUX
Line 1.
0x2396 AUX 2 fuse failure Error HW fuse failure. AUX2 fuse fail
Current or voltage above limit on AUX
Line 2.
0x2397 DC 1 overcurrent Error Overcurrent on DC Line 1. The SAB DC1 overcurr
peak current limit (approximately 200%
of the rated current) is exceeded.
0x2398 DC 2 overcurrent Error Overcurrent on DC Line 2. The SAB DC2 overcurr
peak current limit (approximately 200%
of the rated current) is exceeded.
0x2399 DC overcurrent Error Overcurrent. The SAB has reached the [DC overcurr
current limit and shuts down to
prevent any damage to the hardware.
0x239B Overload on output (I12T) Warning, |The SAB is about to cut out due to an |overload
error overload (more than 100% for too
long). The counter for electronic,
thermal SAB protection triggers a
warning at 90% and trips with an error
at 100%.
0x239D DC overcurrent Warning, |Overcurrent. The SAB has reached the [DC overcurr
error current limit and shuts down to
prevent any damage to the hardware.
0x3130 Mains phase loss Warning, [Mains phase loss detected. This occurs |phase loss
error when a phase on mains is missing, or
when the mains is imbalanced.
0x3210 DC link overvoltage Error The DC-link voltage exceeds the limit [UDC overvolt
and the SAB trips.
0x3220 DC link undervoltage Error The DC-link voltage is below the limit [UDC undervolt
and the SAB trips.
0x3291 Uaux high voltage Warning | Uaux above warning limit. UAUX high volt
0x3292 Uaux overvoltage Error Uaux above overvoltage limit. UAUX overvolt
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Code Name Severity |Description LCP name
(Warning/
error/trip
lock)
0x3293 Uaux low voltage Warning | Uaux below warning limit. UAUX low volt
0x3294 Uaux undervoltage Error Uaux below undervoltage limit. UAUX undervolt
0x3295 UDC high voltage Warning | The DC-link voltage (DC) is higher than [UDC high volt
the high-voltage warning limit.
0x3296 UDC low voltage Warning | The DC-link voltage (DC) is lower than [UDC low volt
the low-voltage warning limit.
0x4220 Too low temperature: Heat Warning  |Heat sink temperature low. The SAB is [low temp PM
sink too cold to operate. This warning is
based on the temperature sensor in
the IGBT module. This warning only
occurs when DC-link voltage is >250 V.
0x4290 Overtemperature: Heat sink Warning, |The maximum temperature of the heat |overtemp PM
Error sink has been exceeded. The
temperature fault does not reset until
the temperature drops below a defined
heat sink temperature (115 °C).
0x4291 Overtemperature: Control Warning, | Control card overtemperature. overtemp CC
card Error The cutout temperature of the control
card is 80 °C.
0x4292 Overtemperature: SAB card Warning, |SAB card overtemperature. overtemp SC
Error The cutout temperature of the SAB
card is 80 °C.
0x4293 Inrush overtemperature: SAB | Error Inrush fault. Too many transitions into |inrush SC
card state Normal operation have occurred
within a short time period.
0x4294 Inrush overtemperature: Error Inrush fault. Too many power-ups have [inrush PM
power module occurred within a short time period.
0x4410 Overtemperature: SAB Error Logic OR of control card temperature | overtemp SAB
(see 0x4291) and/or heat sink
temperature (see 0x4290) and/or SAB
card temperature (see 0x4292).
0x6320 Parameter error Trip lock [ A parameter has an invalid value. param err
0x6380 Configuration error Trip lock A parameter is missing. config err
(parameter missing)
0x6381 Reinitialization of parameters |Trip lock |Configuration reinitialization. config reinit
from power card Configuration parameter for power unit
has been reinitialized.
0x7111 Brake chopper short circuit Error The brake chopper is monitored during | brake ch short
operation. This error appears if a short
circuit occurs.
0x7181 Brake resistor failure Error The brake resistor is monitored during |brake r short
operation. This error appears if a short
circuit occurs.
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Code Name Severity |Description LCP name
(Warning/
error/trip
lock)
0x7182 Brake resistor power limit Error Brake resistor power limit exceeded. brake r pwr lim
The power transmitted to the brake
resistor is calculated as an average
value over the last 120 s of run time.
The calculation is based on the DC-link
voltage and the brake resistor value set
in parameter 2-16 (Brake resistor power
120 s). The error is reported when the
value is exceeded within 120 s.
0x7183 Brake chopper check failed Error Brake check failed. The brake resistor is |brake ch check
not connected or not working.
0x7380 External position sensor error |Error External encoder data could not be ext sensor err
read.
OxFF21 Internal fan fault Warning |Internal fan fault. The fan warning fan fault
function checks if the fan is running/
mounted.
OxFF31 AUX Line 1 min off time Warning | The minimum off time required to AUX1 min off
protect the internal hardware has not
been met.
OxFF32 AUX Line 2 min off time Warning | The minimum off time required to AUX2 min off
protect the internal hardware has not
been met.
OxFF51 Internal error 1 Trip lock  [Internal error 1, contact Danfoss. PM int err 1
OxFF52 Internal error 2 Trip lock  [Internal error 2, contact Danfoss. PM int err 2
OxFF53 Internal error 3 Trip lock [Internal error 3, contact Danfoss. PM int err 3
OxFF54 Internal error 4 Trip lock [Internal error 4, contact Danfoss. PM int err 4
O0xFF55 Internal error 5 Trip lock [Internal error 5, contact Danfoss. PM int err 5
0xFF56 Internal error 6 Trip lock [Internal error 6, contact Danfoss. PM int err 6
OxFF70 Firmware: Package description | Trip lock | Firmware found does not match FW pack err
mismatch package description.
OxFF71 Firmware: Power cycle Warning, [Firmware update transfer is completed [need powercycle
needed error but a power cycle is required before
the new firmware is active.
OxFF72 Firmware: Update started Warning, |Firmware update in progress. The FW update
error warning becomes an error when an
attempt is made to enable the drive in
this state.

Table 9.5 Error Codes for SAB
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9.3.3 Trace Signals

Signal ID (hex) Signal name PLC library - Description OD object
trace constant name
00000015 DC-link voltage SAB_TRC_V_DC DC-link voltage 0x 2003
0000003D Warning code SAB_TRC_WARNING Warning code 0Ox 5FFE
0000003E Error code SAB_TRC_ERROR Error code 0x 603F
0000005A Temperature control card - Temperature control card 0x 2000.2
0000005B Temperature power card - Temperature power card 0x 2000.1
0000005C Temperature SAB card - Temperature SAB card 0x 2000.3
00004019 External encoder position SAB_TRC_EXT_ENC_POSITION External encoder position 0x 2011.1
0000401A External encoder speed SAB_TRC_EXT_ENC_SPEED External encoder speed 0x 2011.2
0000404D UDC 1 current SAB_TRC_I_DC_LINE_1 Current flow on DC link line 1 0Ox 2001.2
0000404E UDC 2 current SAB_TRC_I_DC_LINE_2 Current flow on DC link line 2 0x 2001.3
0000404F AUX line 1 current SAB_TRC_I_AUX_LINE_1 Current on AUX Line 1 0x 2003.2
00004050 AUX line 2 current SAB_TRC_I_AUX_LINE_2 Current on AUX Line 2 0x 2003.3
00004051 AUX line voltage SAB_TRC_UAUX AUX line voltage 0x 2003.1
00004052 Brake Chopper Gate SAB_TRC_BRAKE_CH_GATE Brake chopper gate -
00004053 Brake Chopper Feedback SAB_TRC_BRAKE_CH_FEEDB Brake chopper feedback -
00007D00 UDC Over-Inrush SAB_TRC_I_INRUSH UDC current over-inrush 0x 2002.5
00007D01 UDC Bypass-Inrush SAB_TRC_I_NORMAL UDC current bypass-inrush 0x 2002.6
00007D02 UDC Back Current SAB_TRC_I_BACK Current (link voltage) back from drives | Ox 2002.7
00007D03 Inrush relay power card SAB_TRC_INRUSH_RELAY_PC Inrush relay power card -
00007D04 Inrush relay SAB card SAB_TRC_INRUSH_RELAY_SC Inrush relay SAB card -
00007D05 DC leakage current SAB_TRC_I_DC_LEAKAGE DC leakage current 0x 2001.5
00007D06 Brake resistor power monitoring SAB_TRC_BRAKE_PWR_MON Brake resistor power monitoring 0Ox 2033
00007D07 DC link total current SAB_TRC_I_DC_SUM DC link total current 0x 2001.1
00007D08 DC link total current raw SAB_TRC_I_DC_SUM_RAW DC link total current (unfiltered)
00007D09 UDC 1 flow (filtered) SAB_TRC_I_DC_LINE_1_FILT Current flow on DC link line 1 (filtered) | 0x 2001.7
00007D0A UDC 2 flow (filtered) SAB_TRC_I_DC_LINE_2_FILT Current flow on DC link line 2 (filtered) | Ox 2001.8
80000012 Controlword SAB_TRC_CONTROLWORD Controlword 0x 6040
80000013 Statusword SAB_TRC_STATUSWORD Statusword Ox 6041
80010025 Position guide value reference SAB_TRC_POS_GUIDE_REF Position guide value reference 0x 2062
80010026 Velocity guide value reference SAB_TRC_VEL_GUIDE_REF Velocity guide value reference 0x 2065
Table 9.6 Trace Signals for SAB
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9.4 Operating Status Indicators

The operating status of the servo drive and SAB is
indicated via the LEDs on each device.

9.4.1 Operating LEDs on the Servo Drive

lllustration 9.1 shows the operating LEDs on the servo

drive.

Advanced

Standard

130BE677.10

i

LED Color |Flash status Description
Link/A Green |- Link/activity status of
cT the Ethernet port (X3).
x3" On Ethernet link
established.
Flashing Ethernet link
established and active.
off No link.

Table 9.7 Legend to lllustration 9.1

1) Advanced version only

9.4.2 Operating LEDs on the Servo Access

Box

o
(OPDRIVESTAT  ||Ox1 (OPDRIVESTAT  ||Ox1 ﬂ 5
(O NET STAT Ox2 (O NET STAT E} X2 %
UnkacTA S X3 LINK/ACT o Aux 1 -
o Aux2
Illustration 9.1 Operating LEDs on the Servo Drive o Safe1
o Safe2
= = = =
LED Color |Flash status Description @ @ @ @
DRIVE |Green |On Servo drive is in state °
STAT Operation enabled. g O @
Flashing Auxiliary voltage is
applied. o .@ D
Red On Servo drive is in Fault o
or Fault reaction active o
state. = = =
Flashing DC-link voltage is not @ @ @ @
applied. . @m .
NET Green/ | Fieldbus dependent Network status of the “
STAT |red device (see Illustration 9.2 Operating LEDs on the SAB
corresponding fieldbus
standard).
Link/A [Green |- Link/activity status of LED Color |Flash status Description
T X1 Hybrid In (X1) Aux 1 [Green |- State of the auxiliary
On Ethernet link voltage on line 1.
established. On State machine is in
Flashing Ethernet link state Standby, Power
established and active. up, or Operation
Off No link. enabled. Auxiliary
Link/A | Green |- Link/activity status of voltage is applied to
CT X2 Hybrid Out (X2) the output connectors
On Ethernet link on line 1.
established. Off State machine is in
Flashing Ethernet link state Uaux disabled or
established and active. Fault. Auxiliary voltage
Off No link. is not applied to line 1.
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LED

Color

Flash status

Description

LED

Color

Flash status

Description

Aux 2

Green

State of the auxiliary
voltage on line 2.

On

State machine is in
state Standby, Power
up, or Operation
enabled. Auxiliary
voltage is applied to
the output connectors
on line 2.

Link/A
CT X3

Green

Link/activity status of
line 1.

On

Ethernet link
established.

Flashing

Ethernet link
established and active.

Off

No link.

Off

State machine is in
state Uaux disabled or
Fault. Auxiliary voltage

is not applied to line 2.

Safe 1

Green

On

24 V for STO is present
on line 1.

Link/A
CT X4

Green

Link/activity status of
line 2.

On

Ethernet link
established.

Flashing

Ethernet link
established and active.

Off

No link.

off

24 V for STO is not
present on line 1.

Safe 2

Green

On

24 V for STO is present
on line 2.

Off

24V for STO is not
present on line 2.

SAB
STAT

Green

On

SAB is in state
Operation enabled.

Flashing

Auxiliary voltage is
applied at the input.

Off

No auxiliary voltage is
applied at the input.

Red

On

The SAB is in state
Fault.

Flashing

Mains is not applied at
the input.

NET
STAT

Green/
red

Fieldbus dependent.

Network status of the
device (see
corresponding fieldbus
standard).

Link/A
CT X1

Green

Link/activity status of
In.

On

Ethernet link
established.

Flashing

Ethernet link
established and active.

Off

No link.

Link/A
CT X2

Green

Link/activity status of
Out.

On

Ethernet link
established.

Flashing

Ethernet link
established and active.

Off

No link.

Table 9.8 Legend to lllustration 9.2

MG36D102

Danfoss A/S © 01/2017 All rights reserved.

379




Appendix

VLT® Integrated Servo Drive ISD® 510 System

10 Appendix

10.1 Glossary

A flange
The A side is the shaft side of the servomotor.

Ambient temperature
The temperature in the immediate vicinity of the servo
system or component.

Automation Studio™

Automation Studio™ is a registered trademark of B&R. It is
the integrated software development environment for B&R
controllers.

Axial force
The force in newton-metres acting on the rotor axis in the
axial direction.

Bearings
The ball bearings of the servomotor.

Beckhoff®
Beckhoff® is a registered trademark of and licensed by
Beckhoff Automation GmbH, Germany.

B&R

Multi-national company, specializing in factory and process
automation software and systems for a wide range of
industrial applications.

B side

The rear side of the servo drive with the plug-and-socket
connectors.

Brake
Mechanical holding brake on the servo drive.

CANopen®
CANopen® is a registered community trademark of CAN in
Automation e.V.

CE

European test and certification mark.

CiA DS 402

Device profile for drives and motion control.

CiA® is a registered community trademark of CAN in
Automation e.V.

Clamping set

A mechanical device, which, for example, can be used to
secure gears to a motor shaft.

Connector (M23)
Servo drive hybrid connector.

Cooling

ISD servo drives are cooled by convection (without fans).
DC-link

Each servo drive has its own DC-link, consisting of
capacitors.

DC-link voltage
A DC voltage shared by several servo drives connected in
parallel.

DC voltage
A direct constant voltage.

EPSG
Ethernet POWERLINK® Standardization Group.

ETG
EtherCAT® Technology Group

EtherCAT®

EtherCAT® (Ethernet for Control Automation Technology) is
an open high performance Ethernet-based fieldbus system.
EtherCAT® is registered trademark and patented
technology, licensed by Beckhoff Automation GmbH,
Germany.

——N
EtherCAT.

lllustration 10.1 EtherCAT® Logo

Ethernet POWERLINK®

Ethernet POWERLINK® is a deterministic real-time protocol
for standard Ethernet. It is an open protocol managed by
the Ethernet POWERLINK® Standardization Group (EPSG). It
was introduced by Austrian automation company B&R in
2001.

Feed-in cable
Hybrid connection cable between the SAB and servo drive.

Feedback system
Feedback systems for servo drives in general.

Fieldbus
Communication bus between controller and servo axis and
SAB; in general between controller and field nodes.

Firmware
Software in the unit; runs on the control board.

Function block
Device functionalities are accessible via the engineering
environment software.

IGBT

The insulated-gate bipolar transistor is a 3-terminal
semiconductor device, primarily used as an electronic
switch to combine high efficiency and fast switching.

Installation elevation
Installation elevation above normal sea level, typically
associated with a derating factor.

ISD
Integrated servo drive.
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ISD devices
Refers to both the ISD 510 servo drives and the SAB.

ISD servomotor
Designates the ISD servomotor (without the drive
electronics).

ISD Toolbox
A Danfoss pc software tool used for parameter setting and
diagnostics of ISD servo drives and the SAB.

LCP
Local control panel.

Loop cable
Hybrid connection cable between 2 servo drives, with 2
M23 connectors.

M8 connectors

Fully functional real-time Ethernet port (X3) on the B side
of the advanced servo drive.

Connector (X5) for connection of the LCP to the B side of
the advanced servo drive.

M12 connector
Connector (X4) for connecting /0O and/or encoder on the B
side of the advanced servo drive.

M23 connectors

Connectors (X1 & X2) for connecting the hybrid feed-in
and loop cables on the B side of the standard and
advanced servo drive.

Motor shaft
Rotating shaft on the A side of the servo motor, typically
without a key groove.

Multi-turn encoder
Describes a digital absolute encoder, in which the absolute
position remains known after several revolutions.

PLC

A programmable logic controller is a digital computer used
for automation of electromechanical processes, such as
control of machinery on factor assembly lines.

PELV
Protected extra low voltage. Low Voltage Directive
regarding voltage levels and distances between lines.

PLCopen®

The name PLCopen® is a registered trademark and,
together with the PLCopen® logos, is owned by the
association PLCopen®. PLCopen® is a vendor and product-
independent worldwide association, that defines a
standard for industrial control programming.

POU
Program organization unit. This can be a program, function
block, or function.

PWM
Pulse width modulation.

Radial force
The force in newton-metres acting at 90° to the
longitudinal direction of the rotor axis.

RCCB
Residual current circuit breaker.

Resolver
A feedback device for servomotors, typically with 2 analog
tracks (sine and cosine).

Safety (STO)
A servo drive safety circuit that switches off the voltages of
the driver components for the IGBTs.

Scope
Is part of the ISD Toolbox software and is used for
diagnosis. It enables internal signals to be depicted.

Servo Access Box (SAB)
Generates the DC-link supply for the ISD 510 servo system
and can host up to 64 servo drives.

SIL 2
Safety Integrated Level Il.

Single-turn encoder
Describes a digital absolute encoder, in which the absolute
position for 1 revolution remains known.

Ssl
Synchronous serial interface.

Standstill (servo drive)
Power is on, there is no error in the axis, and there are no
motion commands active on the axis.

STO
Safe Torque Off function. On activation of STO, the servo
drive is no longer able to produce torque in the motor.

TwinCAT®

TwinCAT® is a registered trademark of and licensed by
Beckhoff Automation GmbH, Germany. It is the integrated
software development environment for controllers from
Beckhoff.

Uaux
Auxiliary supply, provides power to the control electronics
of the drives and SAB.

Wireshark®
Wireshark® is a network protocol analyzer released under
the GNU General Public License version 2.

10.2 General XML Conventions

Extensible Markup Language (XML) is a markup language
that defines a set of rules for encoding documents in a
format that is both human-readable and machine-readable.
It is defined by the W3C’s XML 1.0 specification.

XML attributes can be optional or mandatory. Mandatory
attributes must be available in the element. If a mandatory
attribute is missing, the parsing of the file fails. Optional
attributes can be omitted. If they are not there, a default
value is assumed automatically.
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Appendix

VLT® Integrated Servo Drive ISD® 510 System

All numerical values accept a point as decimal separator.
The scientific representation of numbers is also allowed,
where a small “e” or a capital “E” may be used. Any other
characters inside the value cannot be used and lead to an

error.

Examples of allowed values:

5324

+532.4

-532
-9.398846E-6
-9.398846e-6
9.398846e+3
-0.000305
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Index DD_PrepareDigCamSwitch_ISD51x 195
DD_ProduceGuideValue_ISD51x 197
A DD_ReadActualVelocity_ISD51x 185
Add/remove devices via ISD Toolbox 121 DD_ReadAxisWarning_ISD51x 180
Advanced CAM 52 DD_ReadDcLinkPower_SAB 225
Alarm log key (on LCP) 95,105 DD_ReadDcLinkVoltage_SAB 225
Alarm log menu (on LCP) 104 DD_ReadParameter_ISD51x 189
Alarms 367 DD_ReadParameter_SAB 226
Alarms and warnings (on LCP) 98 DD_ReadParameter4_ISD51x 188
Alarms for SAB 374 DD_ReadParameter4_SAB 226
Approvals 15 DD_ReadPosGuideValueRef_SAB 230
Auto on (on LCP) 92 DD_ReadSabError_SAB 223
Automation Studio™ 168 DD_ReadSablinfo_SAB 222
Automation Studio™ project creation 168 DD_ReadSabWarning_SAB 223
AXIS_REF_ISD51x 177 DD_ReadVelGuideValueRef_SAB 231
DD_ReadVersion_ISD51x 180
B DD_ReadVersion_SAB 224
Back key (on LCP) 105 DD_Reset_SAB 222
Basic CAM 43 DD_RotationStop_ISD51x 216
Brake handling 24 DD_SelectControlParamSet_ISD51x 193
DD_SetFollowSegment_ISD51x 215
C DD_SetSegmentParameter_ISD51x 216
CAM configuration 41 DD_SimulateGuideValue_SAB 229
CAM editor sub-tool 138 DD Trace ISD51x 191
CAM mode 38 DD_Trace_SAB 228
CAM mode objects 288 DD_UpdateFirmware_ISD51x 181
CAM profile management sub-tool 157 DD_UpdateFirmware_SAB 224
CAM profile window 143 DD WriteDigitalOutput_ISD51x 186
Cancel key (on LCP) 105 DD_WriteParameter_ISD51x 190
Connect devices via ISD Toolbox 121 DD WriteParameter SAB 228
Connecting to PLC 167 DD_WriteParameter4_ISD51x 190
Control loops 24 DD_WriteParameter4_SAB 227
Control parameters 254 Default readouts for SAB (on LCP) 97
Controlword for SAB (0x4040) 358 Default readouts for servo drive (0N LCP)......ovvceeeureceermeseceenanne 97
Controlword for servo drive (0x6040) 232 Diagnostics 367
Creating a TwinCAT®project 162 Digital CAM switch 79
Current controller 26 Digital CAM switch objects 314
Cycle times for Ethernet POWERLINK ® and EtherCAT®.......... 24 Digital CAM switch sub-tool 137
Cyclic synchronous position mode 78 Discharge time 17
Cyclic synchronous velocity mode 78 Drive control sub-tool 132
D DS402 States 19
DD_BrakeHandling_ISD51x 193 E
DD_CAMScaling_ISD51x 214 Editing values (on LCP) 99
DD_DigitalCamSwitch_ISD51x 196 Error codes for servo drive 368
DD_Power_SAB 221 Errors and Warnings 86
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EventSegmentContainer. 60
External encoder 86,93 I
ID assignment
F EtherCAT® 161
Ethernet POWERLINK®, multiple device......vennrrnecrnnens 161
Factor group 21 Ethernet POWERLINK®, single device 161
Factor group objects 243 Import/export device via ISD Toolbox 119
Firmware update Inertia measurement (via LCP) 103
ISD 510 Servo Drive 18 | . d 77
SAB 03 nertia measurement mode
Single and multi-device 124 Inertia measurement objects 313
FlyingStopSegment 58 Info key (on LCP) 105
FrictionSegment 66 Inputs 86
Function blocks Installation
Enable input 175 ISD Toolbox 109
Error |nd.|cat|on 175 Introduction 15
Execute input 174
Input/output behavior 174  1SDToolbox
Library. 172 Add/remove devices 121
Naming conventions 172 CAM editor sub-tool 138
Overview 172 CAM profile management sub-tool 157
SAB 221 Commissioning 112
Servo drive - administrative 177 Communicat.ion 109
Servo drive - CAM creation 218 Connect devices 121
Servo drive - CAM operation 212 Dlgltal CAM switch sub-tool 137
Servo drive - motion 197 Direct communication with EtherCAT®.......oeerveeererennees 112
Direct communication with Ethernet POWERLINK®......... 111
Drive control sub-tool 132
G Firmware update sub-tool 124
Gear mode 77 Get error history sub-tool 136
. Importing/exporting devices 119
Gear mode objects 309 Indirect communication 110
Get error history sub-tool 136 Installation 109
Online help 119
Glossary 380 Overview 109
Graphical user interface (on LCP) 96 Parameter list sub-tool 122
Guide value 85 Project file 119
) . SAB control sub-tool 158
Guide value objects 265 SAB ID assignment sub-tool 159
Guide value reference objects 269 Scan for devices 122
. Scope sub-tool 125
GuideSegments 3> System requirements 109
Touch probe sub-tool 158
H Windows 113
Hand on (on LCP) 95  I1SDtouch probe 82
Hand on key (on LCP) 106
Hand on mode (on LCP) 101 J
Hardware limit switch 22 Jog mode (on LCP) B
High voltage warning 17 K
Homing methods 35
. Keys on LCP 104
Homing mode 33
Homing mode objects 283
384 Danfoss A/S © 01/2017 All rights reserved. MG36D102



Index Programming Guide

LEDs on the servo drive

L DRIVE STAT. 378
Link/ACT X1 378
LCP Link/ACT X2 378
Alarm log key. 95,105 Link/ACT X3 378
Alarm log menu - 104 NET STAT 378
Alarms and warnings 98
Auto on key 9 Left and right keys (on LCP) 107
Back key 105 Libraries 161
Cancel key. 105
Default readouts for SAB 97
Default readouts for servo drive 97 M
Display. 94,96 Main menu (on LCP) 98
Editing values 929 .
Graphical user interface 96  Main menukey (on LCP) 95,104
Hand on key 95,106 MC_AbortTrigger_ISD51x 195
Hand on mode 101
Indicator lights (LEDs) 95 MC_CAMIn_ISD51x 213
Inertia measurement 103 MC_CamTableSelect_ISD51x 212
Info key 105 MC_Gearln_ISD51x 210
Jog mode 102
Key< 104 MC_Halt_ISD51x 201
Layout 94 MC_Home_ISD51x 197
LEDs %> MC_MoveAbsolute_ISD51 202
Left and right keys 107 ~MoveAbsolute_ X
Main menu 98 MC_MoveAdditive_ISD51x 207
Main menu key 95,104 MC_MoveRelative_ISD51x 205
Menu keys 95 '
Menu structure for ISD 510 Servo drive.........mmmeeens 100  MC_MoveVelocity_ISD51x 209
Menu structure for SAB 100 MC_Power ISD51x 177
Navigation keys 95 .
Off key 106 MC_ReadActualPosition_ISD51x 183
Off mode 103 MC_ReadActualTorque_ISD51x 184
OK key 106 .
Operation 94 MC_ReadActualVelocity_ISD51x 183
Operation keys 95 MC_ReadAxisError_ISD51x 179
Overview 9% MC_ReadAxislnfo_ISD51x 182
Position mode 102
Quick menu key 95,104 MC_ReadBoolParameter_ISD51x 187
Reset key 106 MC_ReadDigitalinput_ISD51x 185
Reset keys 2 L
SAB-specific parameters 108 MC_ReadDigitalOutput_ISD51x 186
Servo drive specific parameters 107 MC_ReadMotionState_ISD51x 182
Status key 104 MC_ReadParameter_ISD51x 187
Status menu 96
Supported |ang uages 26 MC_ReadStatUS_lSD51 X 179
Up and down keys 106 MC_Reset_ISD51x 178
LCP-specific parameters 107 MC_Stop_ISD51x 200
LEDs MC_TorqueControl_ISD51x 209
ISD 510 servo drive 378
Servo Access Box 378 MC_TouchProbe_ISD51x 194
LEDs on the SAB MC_WriteParameter_ISD51x 189
Aux 1 378 Menu keys (on LCP) 95
Aux 2 379 . .
Link/ACT X1 379 Mode of operation names for servo drive.......eceeens 926
Link/ACT X2 379 Monitoring
Link/ACT X3 379 Errors and Warnings 86
Link/ACT X4 379 Objects 343
NET STAT 379 System 367
SAB STAT 379 Trace 86
Safe 1 379 Via SAB 92
Safe 2 379
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Motion functions Outputs 86
Digital CAM switch 79
Guide value 85 P
ISD touch probe 82
MoveDistanceSegment 58 Parameters
Control 254
SAB 358
N Servo Drive ISD 510 232
Navigation keys (on LCP) 95 Peripherals 336
NC axis 167 PLC connection 167
Network settings PLCopen® state machine 172
Direct communication with EtherCATC.........ccoovecenvecernecens 112 -,
Posit troll 25
Direct communication with Ethernet POWERLINK®......... 111 osf fon c'on. rofier
Indirect communication 110  Position limits 22
Position mode (on LCP) 102
0] Positions and offset objects 260
Objects Positions and offsets 22
CAM mode 288 Profile position mode 26
Commonly used 247
Controlword for servo drive (0X6040).........cc.evvmmeeerssssnee 232 Profile position mode objects 273
Digital CAM switch 314 Profile torque mode 32
Factor group 243 .
Gear mode 309 Profile torque mode objects 279
Guide value 265 Profile velocity mode 30
Guide value reference 269 Profile velocity mode objects 277
Homing mode 283 y )
Inertia measurement 313 Programming 161
l(\)/lor?ltorlng gg’? Programming
p'Flon coage Automation Studio™ 168
Perllp.heralc 336 Connecting to the PLC 167
Position an.d. offset 260 Creating an Automation Studio™ project........ 168
Profile position mode 273 Guidelines 176
Profile torque mode 279 Template 231
Statusword object (0x6041) 237 TwinCAT® 162
Touch probe 318 TwinCAT® NC Axis 167
Tracing 327 TwinCAT® project creation 162
Off key (on LCP) 106 PwmOffSegment 66
Off mode (on LCP) 103
OK key (on LCP) 106 Q
Online help for ISD Toolbox 119 Quick menu key (on LCP) 95,104
Operating modes 26
Operating modes R
CAN_‘ mode - 38 Relays (on SAB) 91
Cyclic synchronous position mode 78
Cyclic synchronous velocity mode 78  Reset(onLCP) 96
Gear mode 77 Reset key (on LCP) 106
Homing mode 33
ISD Inertia measurement mode 77 Resources for ISD 510 servo system 15
Profile position mode 26 ReturnSegment 59
Profile torque mode 32
Profile velocity mode 30
Operation
ISD Toolbox 109
Local control panel (LCP) 94
Servo Access Box (SAB) 89
Servo Drive ISD 510 18
Operation keys (on LCP) 95
Option code objects 331
386 Danfoss A/S © 01/2017 All rights reserved. MG36D102



Index Programming Guide
S T
SAB Template for programming 231
Control 920 .
Terminolo 16
Firmware update 93 . %
Functionalities 90  TimePoly 62
Monitoring 92 TorqueSegment 65
Operation 89 .
Parameters 358 Touch probe objects 318
Relays 91 Touch probe sub-tool 158
SAB control sub-tool 158 Trace 86
SAB ID assignment sub-tool 159 Trace signals for ISD 510 servo drive 370
SAB Objects Trace signals for Servo Access Box 377
Controlword for SAB (0x4040) 358 Tracing obiects 327
Statusword for SAB (0x4041) 358 90b)
Safet Troubleshooting
i . Alarms for SAB 374
Discharge time 17
- Servo Access Box 372
Grounding hazard 17 .
High voltage 17 Servo drive 367
Instructions and precautions 16 Warnings for SAB 374
Symbols 16 TwinCAT® NC Axis 167
Unintended motion 24
Unintended start 17 U
S for devi ia ISD Toolb 122
can for devices via oolbox Unintended motion 24
Scope sub-tool 125
pe su Unintended start 17
Servo Access Box
Alarms 374 Up and down keys (on LCP) 106
LEDs 378
Trace signals 377 V
Troubleshooting 372 .
Warnings 374 VelocitySegment 64
Servo drive Voltage warning 17
Error codes 368
LEDs 378 W
Operation 18 )
Parameter description 232  Warnings
Trace signals 370 Discharge time 7
Troubleshooting 367 High voltage 17
SAB 374
Sowaare Servo drive 368
Firmware 15 Unintended motion 24
ISD Toolbox 15 Unintended start 17
PLC libraries 15
Updates 15
Versions 15 X
Software position limit 22 XML conventions 381
Speed controller 26
State machine 19
State machine - PLCopen® 172
State names for servo drive 96
Status key (on LCP) 104
Status menu (on LCP) 96
Statusword for SAB (0x4041) 358
Statusword for servo drive (0x6041) 237
SyncSegment 64
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