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About this Manual

This manual describes informations required for designing, and maintaining the PROFINET Network Module
for 2-V series SERVOPACKs.

Be sure to refer to this manual and perform design and maintenance to select devices correctly.

Keep this manual in a location where it can be accessed for reference whenever required.

Description of Technical Terms

The following table shows the meanings of terms used in this manual.

Term

Meaning

PROFINET
Network Module

PROFINET Network Module for -V series SERVOPACKSs.

Cursor A mark that indicates the input position of data displayed on the digital operator

Servomotor ZTV Series SGMJV, SGMAY, SGMPS, SGMGYV, SGMSYV, or SGMCS (Direct Drive) servomotor
Linear X Series SGLGW, SGLFW, SGLTW, or SGLC servomotor

SERVOPACK >-V Series SGDV SERVOPACK

Servo Drive A set including a servomotor and SERVOPACK (i.e., a servo amplifier)

Servo System

A servo control system that includes the combination of a servo drive with a host controller and
peripheral devices

Servo ON

Power to motor ON

Servo OFF

Power to motor OFF

Safety Module

The option module that provides safety functions specified in this manual.

Power supply to motor is turned OFF by shutting OFF the base current to the power transistor that

BaseBlock (BB) supplies power to the motor.
Hardwire Safety function in the SERVOPACK
BaseBlock This is the safety function that is equivalent to the Safe Torque Off function defined in IEC 61800-

Function (HWBB)

5-2.

Safe BaseBlock

This is one of safety functions in the Safety Module.

Function This is the safety function that is equivalent to the Safe Torque Off function defined in IEC 61800-
(SBB function) 5-2.

Safe BaseBlock

with Delay This is one of safety functions in the Safety Module.

Function This is the safety function that is equivalent to the Safe Stop 1 function defined in IEC 61800-5-2.

(SBB-D function)

Safe Position
Monitor with Delay
Function

(SPM-D function)

This is one of safety functions in the Safety Module.
This is the safety function that is equivalent to the Safe Stop 2 function defined in IEC 61800-5-2.

Safely Limited
Speed with Delay
Function

(SLS-D function)

Stopping function in the Safety Module.
This is the safety function that is equivalent to the Safely-Limited Speed function defined in IEC
61800-5-2.

Safe (HWBB)
state

The Safety Module is shutting OFF power supply to the motor by executing the HWBB function
of SGDV SERVOPACK.

IMPORTANT Explanations

The following icon is displayed for explanations requiring special attention.

O

IMPORTANT

* Indicates important information that should be memorized, as well as precautions, such as
alarm displays, that do not involve potential damage to equipment.



B Notation Used in this Manual

* Reverse Symbol Notation

In this manual, the names of reverse signals (ones that are valid when low) are written with a forward slash (/)
before the signal name, as shown in the following example:

Example
The notation for BK is /BK.

« Parameter Notation
The following two types of notations are used for parameter digit places and settings.

Example
Notation Example for Pn000
Pn000=n. 0000 Digit Notation Set Value Notation
Notation Method Meaning Notation Method Meaning
Digit1  Pn000.0 Indicates digit 1 Pn000.0 = x Indicates that digit 1 of the
of the parameter (Pn000).|| or n.000OOx parameter (Pn000) is x.
Digit2 Pn000.1 Indicates digit 2 Pn000.1 = x Indicates that digit 2 of the
of the parameter (Pn000).|| or n.0O00x0O parameter (Pn000) is x.
- Indicates digit 3 Pn000.2 = x Indicates that digit 3 of the
—— Digit 3
o Pn000.2 of the parameter (Pn000).|| or n.0OxO0O parameter (Pn000) is x.
Digit4 Pn000.3 Indicates digit 4 Pn000.3 = x Indicates that digit 4 of the
] of the parameter (Pn000).|| or n.xOOO parameter (Pn000) is x.

B Manuals Related to the X-V Series

Refer to the following manuals as required.

Selecting Trial

Models and | Ratings and | Panels and Trial Operation HETINER G2
Name A S » . and
Peripheral |Specifications|  Wiring Operation and Servo Inspection
Devices Adjustment P
>-V Series User's Manual
Design and Maintenance
Rotational Motor
v v v
Command Option v
Attachable Type
(SIEP S800000 60)
2-V Series User's Manual
Design and Maintenance
Linear Motor v v v v

Command Option
Attachable Type
(SIEP S800000 64)

>-V Series Option Module
Safety Precautions v
(TOBP C720829 00)

>-V Series Command
Option Module
Installation Guide
(TOBP C720829 01)

>-V Series User's Manual
Setup Rotational Motor v v
(SIEP S800000 43)

¥-V Series User's Manual
Setup Linear Motor v v
(SIEP S800000 44)

>-V Series User's Manual
Safety Module v v v v v
(SIEP C720829 06)




Name

Selecting
Models and
Peripheral
Devices

Ratings and
Specifications

Panels and
Wiring

Trial
Operation

Trial
Operation
and Servo
Adjustment

Maintenance
and
Inspection

>-V Series
Product Catalog
(KAEP S800000 42)

v

>-V Series User’s Manual
Operation of Digital
Operator

(SIEP S800000 55)

>-V Series

AC SERVOPACK SGDV
Safety Precautions
(TOBP C710800 10)

¥ Series Digital Operator
Safety Precautions
(TOBP C730800 00)

AC SERVOMOTOR
Safety Precautions
(TOBP C230200 00)

Copyrights

* Product names and company names are the trademarks or registered trademarks of the respective company.
“TM” and the ® mark do not appear with product or company names in this manual.

Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions pro-
vided in this manual can result in serious or possibly even fatal injury or damage to the products or to related

equipment and systems.

/N WARNING

/\ CAUTION

Q) PROHIBITED

€@ VANDATORY

©

Indicates precautions that, if not heeded, could possibly result in loss of
life or serious injury.

Indicates precautions that, if not heeded, could result in relatively serious
or minor injury, damage to the product, or faulty operation.
In some situations, the precautions indicated could have serious
consequences if not heeded.

Indicates prohibited actions that must not be performed. For example,
this symbol would be used to indicate that fire is prohibited as follows:

®

Indicates compulsory actions that must be performed. For example, this
symbol would be used as follows to indicate that grounding is
compulsory:
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Safety Precautions

These safety precautions are very important. Read them before performing any procedures such as checking
products on delivery, storage and transportation, installation, wiring, operation and inspection, or disposal. Be
sure to always observe these precautions thoroughly.

/\ WARNING

& @

Never touch any rotating motor parts while the motor is running.
Failure to observe this warning may result in injury.

Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

Failure to observe this warning may result in injury or damage to the product.

Never touch the inside of the SERVOPACKS.

Failure to observe this warning may result in electric shock.

Do not remove the cover of the power supply terminal block while the power is ON.

Failure to observe this warning may result in electric shock.

After the power is turned OFF or after a voltage resistance test, do not touch terminals while the
charge indicator is ON.

Residual voltage may cause electric shock.

Follow the procedures and instructions provided in this manual for trial operation.

Failure to do so may result not only in faulty operation and damage to equipment, but also in personal injury.
The multi-turn serial data output range for the -V Series absolute position detecting system is dif-
ferent from that of earlier systems with 15-bit and 12-bit encoders. In particular, change the system
to configure the X Series infinite-length positioning system with the -V Series.

The multi-turn limit value need not be changed except for special applications.

Changing it inappropriately or unintentionally can be dangerous.

If the Multi-turn Limit Disagreement alarm occurs, check the setting of parameter Pn205 in the SER-
VOPACK to be sure that it is correct.

If Fn013 is executed when an incorrect parameter value is set, an incorrect value will be set in the encoder.
The alarm will disappear even if an incorrect value is set, but incorrect positions will be detected, resulting in
a dangerous situation where the machine will move to unexpected positions.

Do not remove the front cover, cables, connectors, or optional items from the upper front of the
SERVOPACK while the power is ON.

Failure to observe this warning may result in electric shock.

Do not damage, press, exert excessive force on, or place heavy objects on the cables.

Failure to observe this warning may result in electric shock, stopping operation of the product, or fire.
Provide an appropriate stopping device on the machine side to ensure safety.

The holding brake on a servomotor with a brake is not a braking device for ensuring safety.

Failure to observe this warning may result in injury.

Connect the ground terminal according to local electrical codes (100 Q or less for a SERVOPACK
with a 100 V, 200 V power supply, 10 Q or less for a SERVOPACK with a 400 V power supply).
Improper grounding may result in electric shock or fire.

Installation, disassembly, or repair must be performed only by authorized personnel.

Failure to observe this warning may result in electric shock or injury.

The person who designs a system using the safety function (Hard Wire Baseblock function) must
have full knowledge of the related safety standards and full understanding of the instructions in this
manual.

Failure to observe this warning may result in injury.




B Storage and Transportation

/\ CAUTION

» Do not store or install the product in the following locations.
Failure to observe this caution may result in fire, electric shock, or damage to the product.
» Locations subject to direct sunlight
» Locations subject to ambient operating temperatures outside the range specified in the storage/installation
temperature conditions
* Locations subject to humidity outside the range specified in the storage/installation humidity conditions
* Locations subject to condensation as the result of extreme changes in temperature
* Locations subject to corrosive or flammable gases
* Locations subject to dust, salts, or iron dust
 Locations subject to exposure to water, oil, or chemicals
 Locations subject to shock or vibration
» Do not hold the product by the cables, motor shaft or detector while transporting it.
Failure to observe this caution may result in injury or malfunction.
» Do not place any load exceeding the limit specified on the packing box.
Failure to observe this caution may result in injury or malfunction.

« If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pal-
lets, or plywood, the packing materials must be treated before the product is packaged, and meth-
ods other than fumigation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30
minutes or more.

If the electronic products, which include stand-alone products and products installed in machines, are packed
with fumigated wooden materials, the electrical components may be greatly damaged by the gases or fumes
resulting from the fumigation process. In particular, disinfectants containing halogen, which includes chlo-
rine, fluorine, bromine, or iodine can contribute to the erosion of the capacitors.

B |[nstallation

/\ CAUTION

» Never use the product in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.
Failure to observe this caution may result in electric shock or fire.
» Do not step on or place a heavy object on the product.
Failure to observe this caution may result in injury.
» Do not cover the inlet or outlet ports and prevent any foreign objects from entering the product.
Failure to observe this caution may cause internal elements to deteriorate resulting in malfunction or fire.
» Be sure to install the product in the correct direction.
Failure to observe this caution may result in malfunction.
» Provide the specified clearances between the SERVOPACK and the control panel or with other
devices.
Failure to observe this caution may result in fire or malfunction.
» Do not apply any strong impact.
Failure to observe this caution may result in malfunction.

Vii
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m  Wiring

/\ CAUTION

Be sure to wire correctly and securely.
Failure to observe this caution may result in motor overrun, injury, or malfunction.

Do not connect a commercial power supply to the U, V, or W terminals for the servomotor connec-
tion.

Failure to observe this caution may result in injury or fire.

Securely connect the main circuit power supply terminal screws, control power supply terminal
screws, and servomotor connection terminal screws.

Failure to observe this caution may result in fire.

Do not bundle or run the main circuit cables together with the input/output signal cables or the
encoder cables in the same duct. Keep them separated by at least 30 cm.

Failure to do so may result in malfunction.

Use shielded twisted-pair wires or multi-core shielded twisted-pair wires for input/output signal
cables and the encoder cables.

1/O signal cables must be no longer than 3 m, encoder cables must be no longer than 50 m, and
control power supply cables for the SERVOPACK with a 400 V power supply (+24 V, 0 V) must be
no longer than 10 m.

Do not touch the power terminals while the charge indicator is ON after turning power OFF because
high voltage may still remain in the SERVOPACK.

Make sure the charge indicator is off first before starting an inspection.
Observe the following precautions when wiring main circuit terminal blocks of the SERVOPACK.
* Remove the detachable main circuit terminal blocks from the SERVOPACK prior to wiring.
* Insert only one main power line per opening in the main circuit terminals.
» Make sure that no part of the core wire comes into contact with (i.e., short-circuit) adjacent wires.
Install a battery at either the host controller or the SERVOPACK, but not both.

It is dangerous to install batteries at both ends simultaneously, because that sets up a loop circuit between the
batteries.

Always use the specified power supply voltage.
An incorrect voltage may result in fire or malfunction.

Take appropriate measures to ensure that the input power supply is supplied within the specified
voltage fluctuation range. Be particularly careful in places where the power supply is unstable.

An incorrect power supply may result in damage to the product.
Install external breakers or other safety devices against short-circuiting in external wiring.
Failure to observe this caution may result in fire.

Take appropriate and sufficient countermeasures for each form of potential interference when
installing systems in the following locations.

+ Locations subject to static electricity or other forms of noise
* Locations subject to strong electromagnetic fields and magnetic fields
+ Locations subject to possible exposure to radioactivity
+ Locations close to power supplies
Failure to observe this caution may result in damage to the product.
Do not reverse the polarity of the battery when connecting it.

Failure to observe this caution may damage the battery, the SERVOPACK, the servomotor, or cause an explo-
sion.

Wiring or inspection must be performed by a technical expert.

Use a 24-VDC power supply with double insulation or reinforced insulation.




B Operation

/\ CAUTION

» Always use the servomotor and SERVOPACK in one of the specified combinations.
Failure to observe this caution so may result in fire or malfunction.

» Conduct trial operation on the servomotor alone with the motor shaft disconnected from the
machine to avoid accidents.

Failure to observe this caution may result in injury.

 During trial operation, confirm that the holding brake works correctly. Furthermore, secure system
safety against problems such as signal line disconnection.

» Before starting operation with a machine connected, change the settings to match the parameters
of the machine.

Starting operation without matching the proper settings may cause the machine to run out of control or mal-
function.

» Do not frequently turn power ON and OFF.

Since the SERVOPACK has a capacitor in the power supply, a high charging current flows when power is
turned ON. Frequently turning power ON and OFF causes main power devices like capacitors and fuses to
deteriorate, resulting in unexpected problems.

* When using JOG operations (Fn002), search operations (Fn003), or EasyFFT operations (Fn206),
the dynamic brake function does not work for reverse overtravel or forward overtravel. Take neces-
sary precautions.

» When using the servomotor for a vertical axis, install safety devices to prevent workpieces from fall-
ing due to alarms or overtravels. Set the servomotor so that it will stop in the zero clamp state when
overtravel occurs.

Failure to observe this caution may cause workpieces to fall due to overtravel.

» When not using turning-less function, set to the correct moment of inertia ratio (Pn103).
Setting to an incorrect moment of inertia ratio may cause machine vibration.

* Do not touch the SERVOPACK heatsinks, regenerative resistor, or servomotor while power is ON or
soon after the power is turned OFF.

Failure to observe this caution may result in burns due to high temperatures.

» Do not make any extreme adjustments or setting changes of parameters.

Failure to observe this caution may result in injury or damage to the product due to unstable operation.

* When an alarm occurs, remove the cause, reset the alarm after confirming safety, and then resume
operation.

Failure to observe this caution may result in damage to the product, fire, or injury.

» Do not use the brake of the servomotor for braking.

Failure to observe this caution may result in malfunction.

» An alarm or warning may be generated if communications are executed with the host controller dur-
ing operation using SigmaWin+ or the digital operator.

If an alarm or warning is generated, the process currently being executed may be aborted and the system may
stop.

B Maintenance and Inspection

/\ CAUTION

* Do not disassemble the SERVOPACK.

Failure to observe this caution may result in electric shock or injury.
* Do not change wiring while the power is ON.

Failure to observe this caution may result in electric shock or injury.

» When replacing the SERVOPACK, resume operation only after copying the previous SERVOPACK
parameters to the new SERVOPACK.

Failure to observe this caution may result in damage to the product.




B Disposal

/\ CAUTION

* When disposing of the products, treat them as ordinary industrial waste.

B General Precautions

Observe the following general precautions
to ensure safe application.

* The products shown in illustrations in this manual are sometimes shown without covers or protective guards.
Always replace the cover or protective guard as specified first, and then operate the products in accordance with
the manual.

» The drawings presented in this manual are typical examples and may not match the product you received.

+ If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of the
offices listed on the back of this manual.




Warranty

(1)

Details of Warranty

B Period of Warranty

(2)

The period of warranty for a product that was purchased (hereafter “delivered product”) is one year from the

time of delivery to the location specified by the customer or 18 months from the time of shipment from the

Yaskawa factory, whichever is sooner.

Scope of Warranty

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to Yaskawa occurs

during the period of warranty above. Defects due to the delivered product reaching the end of its service life

and replacement of parts that require replacement or that have a limited service life are also outside the scope

of this warranty.

Failures that occur for any of the following causes are outside the scope of the warranty.

1. Using or handling the product under conditions or in environments not described in product catalogs or
manuals, or separately agreed-upon specifications

. Causes not attributable to the delivered product itself
. Modifications or repairs not performed by Yaskawa

. Using the delivered product in a manner in which it was not originally intended

[V I SN OS B ]

. Causes that were not foreseeable with the scientific and technological understanding at the time of ship-
ment from Yaskawa

6. Events for which Yaskawa is not responsible, such as natural or human-made disasters
Limitations of Liability

1. Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer that arises
due to failure of the delivered product.

2. Yaskawa shall not be responsible for programming (including parameter settings) or the results of program
execution if a programmable Yaskawa product was programmed by the user or by a third party.

Suitability for Use

1. It is the customer’s responsibility to confirm conformity with any standards, codes, or regulations that
apply if the Yaskawa product is used in combination with any other products.

2. The customer must confirm that the Yaskawa product is suitable for the systems, machines, and equipment
used by the customer.

3. Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the
application is acceptable, use the product with extra allowance in ratings and specifications, and provide
safety measures to minimize hazards in the event of failure.

* Outdoor use, use involving potential chemical contamination or electrical interference, or use in condi-
tions or environments not described in product catalogs or manuals

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle sys-
tems, medical equipment, amusement machines, and installations subject to separate industry or gov-
ernment regulations

« Systems, machines, and equipment that may present a risk to life or property

« Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or
systems that operate continuously 24 hours a day

* Other systems that require a similar high degree of safety

4. Never use the product for an application involving serious risk to life or property without first ensuring that
the required safety has been designed into the system with risk warnings and redundancy, and that the Yas-
kawa product is properly rated and installed.

5. The circuit examples and other application examples described in product catalogs and manuals are for ref-
erence. Check the functionality and safety of the actual devices and equipment to be used before using the
product.

6. Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to
prevent accidental harm to third parties.
Changes to Specifications

The names, specifications, appearance, and accessories of products in product catalogs and manuals may be
changed at any time based on improvements and other reasons. When a catalog or a manual is revised, the cat-
alog or manual code is updated and the new catalog or manual is published as a next edition. Consult with
your Yaskawa representative to confirm the actual specifications before purchasing a product.

Xi
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Applicable Standards

B North American Safety Standards (UL)

c(IL)us c A us

LISTED

UL* Standards
M |
ode (UL File No.)
SERVOPACK |+ SGDV UL508C (E147823)
« SGMJV
* SGMAV
Servomotor * SGMPS UL1004 (E165827)
* SGMGV
« SGMSV

*  Underwriters Laboratories Inc.

Note: Applicable when the PROFINET Network Module is attached to the SERVOPACKs for the command option attach-
able type.

B European Standards

Model Low Voltage EMC Directive Safety
Directive EMI EMS Standards
EN55011/A2
EN50178 EN61800-3 EN954-1
SERVOPACK | - SGDV EN61800-5-1 | 8P 1ElSS Al p61000-6-2 | IEC61508-1 t0 4
EN61800-3
* SGMJV
- SGMAV IEC60034-1 | pNssor1/a2
IEC60034-5 EN61800-3
Servomotor * SGMPS group 1 class A -
. SGMGV IEC60034-8 EN61800-3 EN61000-6-2
IEC60034-9
* SGMSV
Note 1. Because SERVOPACKSs and servomotors are built into machines, certification is required after installation in the
final product.
2. Applicable when the PROFINET Network Module is attached to SERVOPACKs for the command option attach-
able type.
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Checking Products

This chapter describes how to check products upon delivery.

1.1 Checking Productson Delivery .. ......... . ... . . .. 1-2
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1 Checking Products

1.1 Checking Products on Delivery

(1) When the PROFINET Network Module is Not Connected to the SERVOPACK

1. Mount the PROFINET Network Module to the SERVOPACK as described in the enclosed -V
Series Command Option Module Installation Guide (TOBP C720829 01).
For the location of the nameplate, refer to 1.3 Nameplate Location.

2. Check the nameplate to confirm that the product is the one that was ordered.
For the nameplate, refer to 1.2 Nameplate and Model Designation.

(2) When the PROFINET Network Module is Connected to the SERVOPACK
Check the nameplate to confirm that the module that is mounted is the PROFINET Network Module.

The nameplate is located in the following position.

£

1.2 Nameplate and Model Designation

B Nameplate Example

Application Module model number

Name

SERVOPACK
OPTION MODULE
MODEL SGDV-OCBO03A

0/N 123456-1-1
S/N 123456789ABCDEF

Use with SGDV
SERVOPACK only.

V YASKAWA ELECTRIC CORPORATION
MADE IN JAPAN

O -
. J

—— Manufacturing number

Nameplate



1.3 Nameplate Location

B Model Designation

SGDV - OC B03 A

Series

SGDV | =-V Series

—D 6th digit: Design Revision Order

3rd + 4th + 5th digits: Interface Specifications

1st + 2nd digits: Module Type

Code

Interface

Code

Module

B03 | PROFINET RT

OC | Command option module

1.3 Nameplate Location

T~ Nameplate (Ratings)

200V

JocBosA 44— Nameplate (Model no.)

—— Nameplate (Component code)

n Checking Products
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Specifications

This chapter gives an overview and describes the specifications of the PROFINET Network

Module.
2.1 OVEIVIEW . .o e 2-2
2.2 PROFINET Technical Terms . ......... . 2-3
2.2 1 Technical Terms . . ... ... 2-3
2.2.2 Abbreviations . . ... ... ... 2-3
2.2, 3 Data TYPES . . .ot e 2-4
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2.3.2 Communication Specifications . ........... ... ... . .. 2-5
2.4 Part Names of the PROFINET Network Module .................... 2-7
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2 Specifications

2.1 Overview

The X2-V series PROFINET Network Module implements the PROFIdrive profile in PROFINET communica-

tion (real-time Ethernet communication).
Moreover, the -V high servo control performance, advanced tuning function, and wide range of actuator con-

trols can be performed via PROFINET.



2.2 PROFINET Technical Terms

2.2 PROFINET Technical Terms

2.2.1 Technical Terms

This table lists the terms used in this manual for PROFINET.

Term

Description

Acyclic communication

Communication in which messages are sent only once on request

Array

Parameter consisting of data fields of equal data type

Cyclic communication

Communication in which parameter/process data objects are sent cyclically at pre-defined
intervals

Discovery and Configuration Protocol. A protocol that allows the master controller to find

bCP every PROFINET IO device on a subnet.

Fault Event that leads to tripping of the device

Term Explanation

GSD file XML-based format device description files in a specified form. Each different slave type on
the PROFINET IO network needs to have its own GSD file. GSD files in PROFINET IO are

GSDML file . .
written in GSDML

Sub-Index Access reference for objects in PROFINET 10

10 controller

Control system with bus initiative. In PROFINET IO terminology, IO controllers are also
called master stations

Control system with bus initiative. In PROFINET IO terminology, master stations are also

Master called active stations
Name Symbolic name of a parameter
Parameter Value that can be accessed as an object, e.g. variable, constant, signal

Parameter/Process data
object

Special object that contains parameter and process data

Process data

Data that contains Controlword and reference value or Statusword and actual value. May also
contain other, user-defined control information

10 device

Subordinated bus participant. Also referred to as node

Warning

Signal caused by an existing alarm which does not lead to tripping of the device

2.2.2 Abbreviations

This table lists the abbreviations used in this manual for PROFINET.

Abbreviation Description
ACT Actual value
DAP Device access point
DP Decentralised periphery
GSDML General station description markup language
ISW See “ACT”
MAP Module access point
PAP Parameter access point
PD Process data
PNU Parameter number
PPO Parameter/Process data object
PZD See “PD”
PDO Process data object
RT Real time
RPDO Receive process data object
STW Controlword

Specifications
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2.2.3 Data Types

2.2.3

2.2.4

Abbreviation Description
TPDO Transmit process data object
ZSW Statusword
Data Types
This table lists the data types and ranges used in this manual.
Code Data Type (dCeOC?ri:gI) Range
SINT Signed 8 bit 2 —128 to +127
INT Signed 16 bit 3 —32768 to +32767
DINT Signed 32 bit 4 —2147483648 to +2147483627
USINT Unsigned 8 bit 5 0to 255
UINT Unsigned 16 bit 6 0 to 65535
UDINT Unsigned 32 bit 7 0 to 4294967295
B Boolean 1 -
FP Floating Point 8 -
VS Visible String 9 -
(0N} Octet String 10 -
N2 Normalised value 16 bit 113 -
N4 Normalised value 32 bit 114 -
Data Units
This table describes the data units used in this manual.
Units Description
Pos. unit This is the' user-defined position refe?rence unit set by object 2301h.
1 [Pos. unit] =2301:00h/2301:01h [inc]
Vel. unit This is thq user-defined velocity ref@rence unit set by object 2302h.
1 [Vel. unit] =2302:00h/2302:01h [inc/sec]
Ace. unit This is the user-defined acceleration reference unit set by object 2303h.
1 [Acc. unit] = 2303:00h/2303:01h x 10* [inc/sec?]
inc This is the encoder pulse unit.

For a 20-bit encoder, the resolution will be 1048576 [inc] per revolution.




2.3 Specifications of the PROFINET Network Module

2.3 Specifications of the PROFINET Network Module

2.3.1 General Specifications
This table lists the general specifications of the PROFINET Network Module.

Applicable SERVOPACK

2-V Series SGDV-OOOOEON SERVOPACK

Placement Attached to the SERVOPACK
Power .
Specification Power Supply Method Supplied from the control power supply of the SGDV SERVOPACK.
Surrounding Air/Storage |, o o o
Temperature 0 °C to +55 °C/-20 °C to +85 °C
Ambient/Storage o . .
Humidity 90% RH or less (with no condensation)
Vibration/Shock
Resistance 4.9 m/s?/ 19.6 m/s*
Opergt.ing Protection class: IP10, Pollution degree: 2
Conditions . An environment that satisfies the following conditions.
Protection Class/ * Free of corrosive or explosive gases
Pollution Degree PIOSIve & .
* Free of exposure to water, oil or chemicals
* Free of dust, salts or iron dust
Altitude 1000 m or less
Others Free of static electricity, strong electromagnetic fields, magnetic fields or exposure to radi-
oactivity
7 inputs
* Negative limit switch or negative over travel (N-OT)
* Positive limit switch or positive over travel (P-OT)
, . * Reference switch or home switch (/DEC)
Fixed allocationto | | | input (/SI0
Input CN1 connector of eneral purpose mpu (SI0)
SERVOPACK * Probe latch 1nput§ (/EXT1,/EXT2)
* General purpose input (/SI6)
No effect function (Can not be used):
* External latch inputs (EXT3)
IO Signals 3 outputs
Signal allocations and positive / negative logics can be modified.
* Positioning completion (/COIN)
* Speed coincidence detection (/V-CMP)
Fixed allocation to | * Servomotor rotation detection (/TGON)
Output CN1 connector of | « Servo ready (/S-RDY)
SERVOPACK + Torque limit detection (/CLT)
* Speed limit detection (/VLT)
* Brake interlock (/BK)
* Warning (/WARN)
* NEAR (/NEAR)
Other func- | Fully-closed loop control | Supported
tions

Safety option card

Not supported

2.3.2 Communication Specifications

Communication Profile

Ethernet PROFINET IO RT Version 2.3

Physical Layer

100BASE-TX (IEEE802.3)

Fieldbus Connection

2x RJ45: CN11A, CN11B, Full duplex, auto-negotiation, auto-crossover

Baud Rate Setting

100 MBit/s

Specifications
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2.3.2 Communication Specifications

RTC - Real time cyclic protocol - RT class1 (not synchronized)
RTA - Real time acyclic protocol

DCP - Discovery and configuration protocol

CL-RPC - Connectionless remote procedure call

LLDP - Link layer discovery protocol

SNMP - Simple network management protocol

Supported Protocols

Device Name Setting DCP

Identification and Maintenance Functions |1&M 0

Topology Recognition LLDP, SNMP V1, MIB2

Power Supply 5V £5%, 500 mA (max.) Supplied internal from drive CN10

Red (ERR), Green (RUN)

LED Indicator PROFINET communicating (Link) x 2

Node Type 10 Device

Acyclic Parameter Access Base mode parameter access (read/write record)

Set of pre-defined standard telegrams:

» ST1, ST2, ST7, ST9

Pre-defined manufacturer telegram:

* Telegram number: 100

Freely configurable telegram

* Telegram number: 999

* Dynamic telegram mapping with max. 16 signal entries each (input, out-

Cyclic Messaging

put)
Alarm Messaging Alarm Notification PDU
Standard IEC 61800-7-1/2/3 Committee Draft
Motor Type Servo
Axis Type Rotary, linear

Cyclic messaging

Acyclic parameter access mechanism

Profile Services Identification & Maintenance functions (I&MO0)
Diagnostic and alarm mechanism

Fault buffer mechanism

Application Classes 1,3

Absolute and relative positioning

Supported PROFIdrive position submodes:
PROFIdrive Position Mode * MDI submode

* Program submode (up to 64 positioning sets)
Motion profile type: Linear

PROFIdrive Velocity Mode Motion profile type: Linear

CiA402 Supported Methods: 1-6, 17-20, 33, 34, 35
Supported homing methods are:

» Homing on the negative limit switch and index pulse
» Homing on the positive limit switch and index pulse
* Homing on the positive home switch and index pulse
* Homing on the negative home switch and index pulse
Homing Functions » Homing on the negative limit switch

» Homing on the positive limit switch

» Homing on the positive home switch

* Homing on the index pulse

* Homing on the current position

Motion profile type: linear

Homing persistent in absolute motor encoder

Torque Profile Mode Torque profile type: linear

Touch Probe Functions Supported




2.4 Part Names of the PROFINET Network Module

2.4 Part Names of the PROFINET Network Module

The following figure shows the part names of the PROFINET Network Module.

With front cover open

Cﬂ{;\
2|
ey

o
o
2!

e

| ocBo3A

W [ASKAWA  [200V

=

%31

‘OO
AA Q0
CHARGE

o P

L1 @[lfj]

Lk OO o

L3l @0 ?
vl @0 mll

Reserved (Do not use.)

Reserved (Do not use.)

Rotary switches (Refer to 6.8 HWConfig - Default Definition

LED Indicators (Refer to 2.5 LED Indicators.)

Profinet communication port (P1)

Refer to chapter 4.4 Connection Example of
Profinet Communication

Profinet communication port (P2)

Reserved (CN12. Do not use.)

n Specifications

2-7



2-8

2 Specifications

2.5

LED Indicators

This diagram shows details of the LED indicators.

— ERR

|—RUN
feYe
Q

©)

ry

L Link (CN11B)
Link (CN11A)

B RUN

The RUN indicator shows the status of PROFINET communication.

LED Indicator

: Description
Display Pattern
Off Continuously OFF There is no connection to the IO controller.
On
Blinking -« ba——> Connection established with I/O Controller and in STOP mode.
200 ms|200 ms
Off —
On Continuously ON Connection established with I/O Controller and in RUN mode.
On
Flash three .
times J_|_|_|_|_|— DCP Flash Signal.
Off
H ERR
The ERR indicator shows the error status of PROFINET communication.
LED Indicator o
' Description
Display Pattern
Off Continuously OFF The device is in working condition.
On Continuously ON Communication Error occurred.
H Link

The Link indicator shows the status of the physical link.

Green LED state Link Activity
Off No Not applicable
On Yes No
Flickering Yes Yes
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SERVOPACK Installation

This chapter describes how to install the SERVOPACK.

3.1 SERVOPACK Installation Environment and Applicable Standards . ... .. 3-2
3.1.1 Installation Environment .. ... . . . . e 3-2
3.1.2 Installation Conditions for Applicable Standards . ............................ 3-2

3.2 SERVOPACK Installation ........... . ... .. . . . . . ... 3-3
3.2.1 Orientation . ... .. . 3-3
3.2.2 Installation Standards . ........ ... . .. 3-4

3.3 EMC Installation Conditions ................. ... .. ... ... ... .... 3-5
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3 SERVOPACK Installation

3.1.1 Installation Environment

3.1

3.1.1

3.1.2

SERVOPACK Installation Environment and Applicable
Standards

SERVOPACK installation environment and applicable standards are as follows.

Installation Environment

Surrounding air temperature: 0 to 55 °C

Ambient humidity: 90% RH or less (with no condensation)
Altitude: 1,000 m or less

Vibration resistance: 4.9 m/s?

Shock resistance: 19.6 m/s2
Installation Precautions

Mounting in a Control Panel

To prevent the temperature around the SERVOPACK from exceeding 55 °C, take into account the size of the
control panel, the layout of the SERVOPACK, and the cooling method. For details, refer to 3.2 SERVOPACK
Installation.

Mounting Near a Heating Unit

To prevent the temperature around the SERVOPACK from exceeding 55 °C, suppress radiant heat from the
heating unit and temperature rise due to convection.

Mounting Near a Vibration Source

To prevent vibration from being transmitted to the SERVOPACK, install a vibration isolator underneath the
SERVOPACK.

Mounting to a Location Exposed to Corrosive Gas

Take measures to prevent exposure to corrosive gas. Corrosive gases will not immediately affect the SERVO-
PACK, but will eventually cause electronic components and contactor-related devices to malfunction.

Other Locations

Do not mount the SERVOPACK in locations subject to high temperatures, high humidity, dripping water, cut-
ting oil, dust, iron filings, or radiation.

<Note>

When storing the SERVOPACK with the power OFF, store it in an environment with the following tempera-
ture and humidity:

*-20 to +85°C, 90% RH or less (with no condensation)

Installation Conditions for Applicable Standards

Applicable UL508C
Standards ENS50178, EN55011/A2 groupl classA, EN61000-6-2, EN61800-3, EN61800-5-1, EN954-1,
IEC61508-1 to 4
Operating Overvpltage cate'gory: I
Conditions Pollution degree: 2
Protection class: IP10
UL Standard and Low Voltage Directive:
Satisfy the conditions outlined in 3~V Series AC SERVOPACK SGDV Safety Precautions (TOBP
Installation C710800 10)
Conditions EMC Directive:
Certification is required after installation in the user’s machine under the conditions outlined in
3.3 EMC Installation Conditions.




3.2 SERVOPACK Installation

3.2 SERVOPACK Installation

3.2.1 Orientation

The SERVOPACK is available in models that are base-mounted, models that are rack-mounted, and models
that are duct-ventilated. In any case, mount the SERVOPACK with a vertical orientation.

Firmly secure the SERVOPACK to the mounting surface, using either two or four mounting holes depending
on the SERVOPACK capacity.

%/

S

* Base-mounted

Base

* Rack-mounted

o

Air flow

* Duct-ventilated

Duct

N

P

a SERVOPACK Installation
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3 SERVOPACK Installation
3.2.2 Installation Standards

3.2.2 Installation Standards

Observe the standards for mounting SERVOPACKSs in control panels, including those for the mounting SER-
VOPACKSs side by side in one control panel as shown in the following illustration.

« SERVOPACK Mounting Orientation

Mount the SERVOPACK vertically to the wall, with the front panel (the side with the panel operator display)
facing out.

» Cooling
Refer to the following diagram and leave sufficient space for cooling by fans and natural convection.

» Mounting SERVOPACKS Side by Side in a Control Panel

Fan Fan
| SN KN T u 40 mm or more
1 1
4 V . V . v i ——
L L L (o
4 4 e e
O | Ol Ol 1 f O
~loal [ ~loal [ ~loal [ o] (DI
ool D] U i:ﬂ o=t el =0 el
on| on| on| on|
on| on| on| on|
w b w b w b (B w b (B[
ez Un| ez U} ez UD| je2f U}
v OO v oD on| on|
on| on| on| on|
v jon! v jon v jon v jon!
i i i i
DD D@ D@ D@
R
t 30 mm or more f f -
Width varies with 40 mm or more
SERVOPACK model
v

Leave sufficient space on each side and at the top and the bottom of each SERVOPACK. The width on each
side varies in accordance with the models of the SERVOPACKSs used.

Side
SERVOPACK Model SGDV- - Top and bottom
Left ‘ Right

R70F, R90F, 2R1F, R70A, R90A, 1R6A, 2R8A 1 mm or more
2R8F, 3R8A, 5R5A, 7TR6A 1 mm or more ‘ 10 mm or more
120A, 180A, 200A, 330A, 470A, 550A, 590A, 780A, 40 mm or more
1R9D, 3R5D, 5R4D, 8R4D, 120D, 170D, 210D, 260D, 10 mm or more
280D, 370D

Also install cooling fans above the SERVOPACKSs to disperse local pockets of warmer air around the SERVO-
PACKs.

« Inside the Control Panel

The conditions inside the control panel should be the same as the environmental conditions of the SERVO-
PACK. Refer to 3.1.1 Installation Environment.



3.3 EMC Installation Conditions

3.3 EMC Installation Conditions

This section describes the recommended installation conditions that satisfy EMC guidelines for each model of
the SGDV SERVOPACK. The conditions required for the standard type (base-mounted) of the SERVOPACK
are described. Refer to this section for other SERVOPACK models such as the rack-mounted types as well.

This section describes the EMC installation conditions satisfied in test conditions prepared by Yaskawa.
The actual EMC level may differ depending on the actual system’s configuration, wiring, and other condi-
tions. However, because this product is built-in, check that the following conditions are still met after being

installed in the user’s product.

The applicable standards are EN55011/A2 group 1 class A, EN61800-3, and EN61000-6-2.

B Single-phase 100 V
« SGDV-O00OOFE1A (OO0O = R70, R90, 2R1, 2R8) + SGDV-OCA01A

Shield box
Brake Power
Supply
Oneturn | SERVOPACK ] N
- UV, W o % - E Brake
e R | I e OHSHIHS
ingle-phase = ilter L]
gie-p ®| |o © Servomotor
Surge L1C, L2C One turn
absorber Two t a
wo turn / o
1 CN2 —| & = & F—T— Encoder
® D © o||®
é 2 B
=}
e]
(e}
PE =z
5%
PROFINET Igl [2] TES
controller = o ZZ0
® |i| L] OaZl cN1 NS PE
/ Core Core
One turn I:Ij -
Two turn Two turn
Clamp
— @ @
Host .
controller | | Safety unit
Symbol Cable Name Specification
O] IO signal cable Shield cable
@ Safety signal cable Shield cable
©)] Motor main circuit cable Shield cable
@ Encoder cable Shield cable
® Main circuit cable Shield cable
® Ethernet communication cable Shield cable

a SERVOPACK Installation
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B Three-phase 200 V

« SGDV-OOOAE1A (OO0 = R70, R90, 1R6, 2R8, 3R8, 5R5, 7R6) + SGDV-OCAO01A

Shield box
Brake Power
Supply
SERVOPACK ]
" UV, W o é‘ g Brake
Power supply: IS Noise L1 L2, L3 @ 8 g g
Three-phase 200 VAC &) filter T — o
Servomotor
Surge L1C, L2C Onetirn
absorber a
(0]
1 CN2 E TN Encoder
é_) D °| |o||@
o L— |
>
el
o
PE - =
o ° =
PROFINET £ 5 =& g
controller g (&} zZ9%
1® | oo Z| CN1 CN8
PE
o] [com)s
One turn Two turn Two turn
-Clamp
@
[ @
Host .
controller Safety unit
Symbol Cable Name Specification
O] 10 signal cable Shield cable
@ Safety signal cable Shield cable
©) Motor main circuit cable Shield cable
@ Encoder cable Shield cable
® Main circuit cable Shield cable
® Ethernet communication cable Shield cable




3.3 EMC Installation Conditions

B Three-phase 200 V
« SGDV-OOOAE1A (OO0 = 120) + SGDV-OCAO01A

a SERVOPACK Installation

Shield box
Brake Power
Supply ‘
SERVOPACK ]
o Q.
" UV, W p g g Brake
Power supply: IS Noise L1 12 L3 @ S &) )
Three-phase 200 VAC g filter e O =T AL
P ® © ©) Servomotor
Surge L1C, L2C OneE
absorber a
o IS P
CN2 5 5 N Encoder
é_) g 1 D l o||®@
o L |
=}
e]
(e}
PE - =
o Mo ] s
PROFINET € s —£8
controller [ @) o o %%
L~ | OoaZ| CN1 CN8
PE
J[Gor] [Gork
One turn Two turn Clamp Two turn
— ©) @
Host .
controller Safety unit
Symbol Cable Name Specification
O] 10 signal cable Shield cable
@ Safety signal cable Shield cable
©] Motor main circuit cable Shield cable
@ Encoder cable Shield cable
® Main circuit cable Shield cable
® Ethernet communication cable Shield cable
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B Three-phase 200 V

« SGDV-OOOAE1A (OO0 = 180, 200, 330) + SGDV-OCAO1A

Shield box
Brake Power
Supply
SERVOPACK
UV W g g Brake
a . T © ©
Power supply: £ Noise L1 L2 L3 o IS
Three-phase 200 VAC | 5 g filter T & L L
Servomotor
Surge L1C, L2C One tumn
absorber a
[0]
1 CN2 5 E b—fN— Encoder
o D o o
é 2
>
©
S)
PE =
25
PROFINET IEI B T52
controller o (@] T
®| o] OLZl oNg cNs PE
Core Core
One turn Two turn / \Jwo turn
Clamp
@ @
|
Host .
controller Safety unit
Symbol Cable Name Specification
O] 10 signal cable Shield cable
@ Safety signal cable Shield cable
® Motor main circuit cable Shield cable
@ Encoder cable Shield cable
® Main circuit cable Shield cable
® Ethernet communication cable Shield cable
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B Three-phase 200 V
« SGDV-OOOAE1A (OO0 = 470, 550, 590, 780) + SGDV-OCAO01A

a SERVOPACK Installation

Shield box
gl @
©
Brake Power i Cooling fan
Supply
SERVOPACK ]
UVvw == g Brake
a . T [} [
Power supply: £ Noise 1,23 @ O =0
Three-phase 200 VAC | ®)| | 5 filter — |® Servomotor
Surge L1C, L2C -
absorber a
CN2 g /P Encoder
o 1 S @) o||@
Regenerative | _
resistor unit o
_é B1, B2
Hir -
PROFINET g @ ‘q:',' -g
controller Igl (&} % a.§ % PE
O Z| CN1 CN8
One turn
@ @
Host .
controller Safety unit
Symbol Cable Name Specification
O] 10 signal cable Shield cable
@ Safety signal cable Shield cable
® Motor main circuit cable Shield cable
O] Encoder cable Shield cable
® Main circuit cable Shield cable
® Regenerative resistor unit cable Non-shield cable
@) Cooling fan cable Shield cable
Ethernet communication cable Shield cable
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B Three-phase 400 V
« SGDV-OOODETA (OO0 = 1R9, 3R5, 5R4, 8R4, 120, 170) + SGDV-OCAO01A
Shield box
Power supply: ® ITI Noise Brake Power
Single-phase g ™ fiter2 Supply
200 VAC o) ner
Surge SERVOPACK _ N
absorber C‘:)grx;c;l o oy wl — g_ g_ Brake
supply ]S [24V.0V S hpligl 189 I8
24 VDC*1 ol |7 e
— Servomotor
Power supply: |®] | & . One turn
Three-phase § o kB L1,12,13 ar—
400 VAC cnoH 2 — g @ Encoder
Surge | O | (‘3" o
absorber —
& g @ m— @ One turn
é %
©
PE =
ol
PROFINET IEI [2] -9 =
controller | Igl o Z238| N CN8
o]
One turn Two turn | Clamp | | Clamp |
©] @
| Host controller | | Safety unit |
Symbol Cable Name Specification
O] 10 signal cable Shield cable
@ Safety signal cable Shield cable
©) Motor main circuit cable Shield cable
O] Encoder cable Shield cable
©] Control power cable Shield cable
® Main circuit cable Shield cable
@ Ethernet communication cable Shield cable
*1. Products that have received CE marking are recommended for the 24 VDC power supply.
*2. Install the following noise filter on the power line between the single-phase 200 V power supply and the 24 VDC
power supply.
Model number: FN2070-6/07 (SCHAFFNER)
*3.  For more information on this filter, refer to 2~V Series Product Catalog. (KAEP S800000 42)



3.3 EMC Installation Conditions

B Three-phase 400 V
« SGDV-OOODE1A (OO0 = 210, 260, 280, 370) + SGDV-OCAO01A

Shield box
Power supply: |B)| | & . Brake Power
: € Noise
Single-phase = * fiter2 ' Supply
200 VAC O
ﬁ“fgs — SERVOPACK -
absorber ontrol a a
power URVAYY £ IS Brake
24V, 0V «© <
supply @ ) o
24 VDC*1 e L5
Servomotor
Power supply: |®| | & Noi
Three-phase 5 Nt f"?;'g P L1, L2, L3 -
400 VAC o o2 g A Encoder
Y
Surge ol ®
absorber —
> & 5 D
é_) Regenerative
resistor unit o
PE g B1, B2
a o]
PROFINET Igl (o] = T
controller IEI O _2 ‘g
=53
5&2| oNi CN8
One turn | Clamp | | Clamp |
@ @
Host controller | | Safety unit |
Symbol Cable Name Specification
® IO signal cable Shield cable
Safety signal cable Shield cable
©) Motor main circuit cable Shield cable
@ Encoder cable Shield cable
® Control power cable Shield cable
® Main circuit cable Shield cable
@ Regenerative resistor unit cable Non-shield cable
Ethernet communication cable Shield cable

*1. Products that have received CE marking are recommended for the 24 VDC power supply.

*2. Install the following noise filter on the power line between the single-phase 200 V power supply and the 24 VDC

power supply.
Model number: FN2070-6/07 (SCHAFFNER)

*3.  For more information on this filter, refer to X-V Series Product Catalog. (KAEP S800000 42)

n SERVOPACK Installation
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3 SERVOPACK Installation

Attachment Methods of Ferrite Cores

One turn Two turn

Cable
Ferrite core

Ferrite core

Recommended Ferrite Core

Cable Name Ferrite Core Model Manufacturer
Motor main circuit cable ESD-SR-250 NEC TOKIN Corp.

Recommended Noise Filter and Surge Absorber

For more information on recommended noise filters and surge absorbers, refer to 2~V Series Product Catalog.
(KAEP S800000 42)

Fixing the Cable

Fix and ground the cable shield using a piece of conductive metal.

* Example of Cable Clamp

Cable

Shield (cable sheath stripped)

Host controller side

(O |a —©)—Fixand ground the cable shield
\ using a piece of conductive metal.

Remove paint on mounting surface.

Shield Box

A shield box, which is a closed metallic enclosure, is effective as reinforced shielding against electromagnetic
interference (EMI) from SERVOPACKSs. The structure of the box should allow the main body, door, and cool-
ing unit to be attached to the ground. The box opening should be as small as possible.

<Note>

Do not connect the digital operator and the analog monitor cable to the SERVOPACK during operations.
Connect them only when the machinery is stopped during maintenance.



4

Wiring and Connection

This chapter describes an example of how a system is configured using the PROFINET
Network Module, how the I/O signals are connected, and how the cable for PROFINET
communication is connected.

For details on the main circuit, encoders, safety devices, and regenerative resistors, refer to
the following manual.

For more information on safe and stable usage of the servo system, be sure to read the

precautions in the section labelled, “o IMPORTANT,” in the following manual.

* ¥-V Series User's Manual Design and Maintenance
Rotational Motor/ Command Option Attachable Type
Chapter 3 Wiring and Connection (SIEP S800000 60)

4.1 System Configuration Diagram .. .......... ... ... . ... ... . . .. ... 4-2
4.2 1/0O Signal Connections . . ... .o 4-3
4.2.1 1/0 Signal (CN1) Names and Functions .............. ... ... 4-3
4.2.2 1/0 Signal Connector (CN1) Terminal Layout ............... .. ... .......... 4-4
4.2.3 Example of /0O Signal Connections . ......... ... ... i, 4-5
4.3 Connection Example of PROFINET Communication ................ 4-6
4.3.1 Connection Example . ... .. ... 4-6
4.3.2 PROFINET Connector (RJ45) . . .. ... e 4-6
4.3.3 Ethernet Cable ... ... .. .. e 4-7

Wiring and Connection
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4 Wiring and Connection

4.1 System Configuration Diagram
B Connecting to SGDV-OOOOE1A SERVOPACK

Power supply
Three-phase 200 VAC
RST

Molded-case
circuit breaker
(MCCB)

Protects the power supply
line by shutting the

circuit OFF when

overcurrent is Digital

detected: SGDV-OOOOE1A operator
Noise filter SERVOPACK

Used to eliminate
external noise from
the power line.

Magnetic Connection cable
contactor for digital operator Personal
B%nasn?eoit'a:r-vo @3 computer
Install a surge I
absorber. .3
Connect to the PROFINET [
. = supported devices
\ o Connection cable
\ 0 for personal computer
@[
e :
o 1/0 signal cable
A N e
@n IL 0 e External LED indicator, external
] device, etc.
Regenerative ] When not using the safety
resistor*2 0 function, use the SERVOPACK
F i with the safety function jumper
connector (JZSP-CVHO5-E,
200 VAC \ e il provided as an accessory)
Brake power supply*! N inserted.

Used for a servomotor
with a brake.

J

7 When using the safety function,
insert a connection cable
specifically for the safety function.

T

Safety function
devices

I—H

Battery case —» [
. h bsolut i
Magnetic contactor (é“nfo”dﬁﬁi Jl%ﬁ?
Turns the brake power supply
ON and OFF.

Install a surge absorber.

. ,— Encoder cable
Motor main

circuit cable

SGMJV/SGMAV/SGMPS/
SGMGV/SGMSV/SGMCS
Servomotor

*1. Use a 24-VDC power supply. (not included.)

*2. Before connecting an external regenerative resistor to the SERVOPACK, refer to 2~V Series User's Manual Design
and Maintenance Rotational Motor/ Command Option Attachable Type (SIEP S800000 60).

Note: The connections and wiring of the power supply of the main circuit and that of the controls differ in accordance with
the SERVOPACK to be used. For details, refer to 2-V Series User's Manual Design and Maintenance Rotational
Motor/ Command Option Attachable Type (SIEP S800000 60).



4.2 1/0 Signal Connections

4.2

4.2.1

I/O Signal Connections

This section describes the names and functions of I/O signals (CN1). Also terminal layout and connection
examples by control method are shown.

I/O Signal (CN1) Names and Functions
The following table shows the names and functions of I/O signals (CN1).

Input Signals
. Pin . Reference
Signal No. Name Function Section
P-OT Forward run
(/s11) 7 prohibited, Overtravel prohibited: Stops servomotor when movable part 56
N-OT 8 Reverse run travels beyond the allowable range of motion. ’
(/S12) prohibited
/Probe1
(/Sl4) 10 Probe 1 latch signal Connects the Probe signals to latch the value of the feedback 78
/Probe2 11 | Probe 2 latch signal counter. )
(/S15)
/Home Home switch input sig- . .
(S13) 9 nal Connects the Home signal for homing. 7.4
Control power supply input for sequence signals: The 24
+24VIN 6 fc()ittéotgsze;sig{)ly VDC power supply is not included. -
q & Allowable voltage fluctuation range: 11 to 25 V
BAT (+) 14 | Battery (+) input signal . .
BAT (-) 15 |Battery (=) input signal Connecting pin for the absolute encoder backup battery.
/SI0 13 General-purpose input General-purpose input signal 8.12 (1)
signal
/S16 12 S;Ez{al—purpose tnput General-purpose input signal -

Note 1. The functions allocated to P-OT, N-OT, /Probel, /Probe2, and /Home input signals can be changed by using the
parameters.
2. Ifthe Forward run prohibited/ Reverse run prohibited function is used, the software can be used to stop the SER-
VOPACK. If the application does not satisfy the safety requirements, add an external circuit for safety reasons as
required.

Wiring and Connection

4-3
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4 Wiring and Connection

4.2.2 1/O Signal Connector (CN1) Terminal Layout

(2) Output Signals
. Pin . Reference
Signal No. Name Function Section
+
ALM 3 S.ervo alarm output Turns OFF when an error is detected. -
ALM- 4 signal
/BK+ 1 Controls the brake. The brake is released when the signal
((SO1+) Brake interlock signal turns ON. -
/BK- ) £ Allocation can be changed to general-purpose output signals
(/SO1-) (/SO1+, /SO1-).
/SO2+ 23
/SO2- 24 | General-purpose General-purpose output signal 8.12 (1)
/SO3+ 25 | output signal Note: Set the parameter to allocate a function. ’
/SO8- 26
PAO 17 Phase-A signal
/PAO 18 Output signals of the 90° phase differential for the dividing
PBO 19 ] pulse of the encoder
/PBO 20 Phase-B signal -
53%00 ;; Phase-C signal Output signal for origin pulse of the encoder
SG 16 | Signal ground Control circuit=0V -
FG Shell | Frame eround Connected to frame ground if the shield wire of the I/O signal _
& cable is connected to the connector shell.
4.2.2 1/O Signal Connector (CN1) Terminal Layout
The following table shows the terminal layout of I/O signal connectors (CN1).
/BK+ Battery (+)
1 (/SO1+) Brake output BK. 14| BAT(+) input St
2| (/SO1-) |Brake output 15| BAT(-) in?)u?ry )
3| ALm+ | Servo alarm 16/ SG Signal ground E
P 4 N Servo alarm 17| PAO ncoder
ALM output output pulse
5 Entcoier | Phase A
Control power 18| /PAO glrj] pu '[&u se Encoder
6 | +24VIN s'uppllylfor iequence EnizZer 19| PBO output pulse
P-OT  |Forward run signal inpu Phase B
7 (/SI1) | prohibited input 20{/PBO  |Qutput pulse Encoder
g|N-OT | Reverse run Phase B 21| PCO output pulse
Home switch (/S12) | prohibited input Encoder Phase C
9| /Home input 22| /PCO |output pulse
o Sy il S
11| /Probe2 | Probe 2 latch 9 P o4l /0. |General-purpose
(/S15) | signal input General-purnose "~ |input General-purpose
12816 finout T 25//S03+ [input
General-purpose General-purpose
13 /810 input 26|/S03-  input P
Note 1. Do not use unused terminals.

2. Connect the shield of the I/0 signal cable to the connector shell.

Connect to the FG (frame ground) at the SERVOPACK connector.
3. The functions allocated to the following input signals can be changed by using the parameters.

Input signals: P-OT, N-OT, /Probel, /Probe2, /Home
4. The output signals /SO1, /SO2, and /SO3 can be used as the output signal /COIN, /V-CMP, /TGON, /S-RDY,
/CLT, /VLT, /BK, /WARN, or /NEAR by setting the parameter Pn50E, Pn50F, or Pn510.



4.2 1/0 Signal Connections

4.2.3 Example of I/O Signal Connections

The following diagram shows a typical connection example.

Photocoupler output
Max. operating voltage:

SGDV SERVOPACK 0VDC
Max. operating current:
50 mADC
Control power supply +24VIN + 3.3kQ
for sequence signal =« 245, 6 = | 31 ALM+
3.[ vT T2l Servo alarm output
= o va2(|  [¥2K | 4] A (OFF foran alarm)
Forward run prohibited T~ sl 7 -
(Prohibited when OFF) 1),801+ / BK+
NLOT = v T3 Brake output
Reverse run prohibited j\_o [Si2 |\ 8 424&_'(_ _}Z* K 2)S01-/BK-  (Brake released when ON)
(Prohibited when OFF) — 23),/S02+
— _»K:_ _}_>
Home switch input signal | /Home  /sI3 | 9 #24&" L _'K 24, 1S02-
(Latch when ON) 25),/S03+
—l I
- SIZ#S"( }3 K| 26)/s03
Probe 1 latch signal | /Probel /Sl4 (10 TN -
(Latch when ON) —

Encoder output pulses
PBO  Applicable line receiver

—1
— —»K SN75ALS175 manufactured b
. 20) /PBO manufactured by
General-purpose input [ /SI6 /516 \12 #Z#_' Texas Instruments or an MC3486

— —[Cm—m equivalent
= #245_’(_ 22} /pCcO
=

General-purpose input /SI0 |13 | 16}, SG__ Signal ground

.,  BATY ¥

. 14

(Latch when ON)

= _'K:_ 17}, PAO
Probe 2 latch signal | /Probe2 /SIS (11 #Z_' L [:R 18), IPAO
19

Backup battery

(2.8t04.5V) BAT:(15
Switch 1
-CN8
_ T HwBB1+| 4 6 ) comt
 E— | | +
2av T I :K ¢ EDM1+
HWBB1-\\ 3 | - !
= }:E
Safety function signal*4 HWBB2+\ 6 . f
ﬁK:' ’ J, EDM1-
oV JHWBB2- [5 [N <
—7
@ SERVOPACK
Connector
shell

FG Connect shield to
connector shell.

*]. i represents twisted-pair wires.

*2. Connect when using an absolute encoder. When the encoder cable for the battery case is connected, do not connect a
backup battery.

*3.  The 24 VDC power supply is not included. Use a power supply with double insulation or reinforced insulation.

x4, To turn the servomotor power ON, a safety device must be connected and the wiring to activate the safety function
must be done. When not using the safety function, use the SERVOPACK with the plug (JZSP-CVHOS5-E, provided as
an accessory) inserted into the CN8.

Note: The functions allocated to the input signals P-OT, N-OT, /Probel, /Probe2, and /Home and the output signals /SO1,

/S0O2, and /SO3 can be changed by using the parameters.

Wiring and Connection



4 Wiring and Connection

4.3.1 Connection Example

4.3 Connection Example of PROFINET Communication

4.3.1 Connection Example

The following figure shows an example of connections between a host controller and a SERVOPACK using

the PROFINET communication.

Connect the connector of the PROFINET communications cable to the connectors, CN11A and CN11B.

Connect CN11A to the IO controller and CN11B to the 10 device. If reversed, communication will not be suc-

cessfully performed.

PNC  PIC  PBM
P Ry

VIPA
CPU317PN w

o
=]

N=o_ wze

e Profinet

controller

L2 Ln

= w=o

CIew =T

Ee  e=a

Note: The maximum length of cables between stations (L1 to Ln) is 100 m.

4.3.2 PROFINET Connector (RJ45)

Connector Description
CN11A PROFINET signal
CN11B PROFINET signal

» Connector Pin Arrangement
Pin No. Signal Name Remarks

1 TD+

7 . Send data

3 RD+ Receive data

4 - N.C."

5 - N.C.*

6 RD- Receive data

7 - N.C.*

8 - N.C."

*  Pins denoted as N.C. do not connect to any signal.

4-6



4.3 Connection Example of PROFINET Communication

4.3.3 Ethernet Cable

Ethernet cables in CAT5e quality can be used as the connection cables.
Also, requirements of a cable is follows.

Shield type: S/STP or S/UTP
Length: Max. 100 m (between the nodes)

Wiring and Connection
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4 Wiring and Connection

4.3.3 Ethernet Cable
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5 Operation

5.1

Settings for Common Basic Functions

The following table lists basic parameters to be set up for motor operation.

Step Items Reference Objects (Parameters)
4.2.2 Servomotor Rotation Direction in 2-V
1 Servomotor Rotation series User s Manual Design and Mainte- Pn000
Direction nance Rotational Motor/Command Option
Attachable Type (SIEP S800000 60)
PnS0A
PnS0B
2 | Overtravel 5.6 Overtravel Pr001
Pn406
8.4 (5) User Parameter Configuration
. . Object 2301:00h*
Position | Note: The SERVOPACK electronic gear Obiect 2301:01h*
function is not used with the PROFI- ) ’
3 | Unit Settings NET Network Module.
: . Object 2302:00h*
Velocity | 8.4 (5) User Parameter Configuration Object 2302:01h*
Accelera- . Object 2303:00h*
tion 8.4 (5) User Parameter Configuration Object 2303:01h*
4.2.5 Encoder Output Pulses and 4.2.6
Encoder Output Pulse Setting in 2~V series
4 | Encoder Output Pulses Users Manual Design and Maintenance Pn212
Rotational Motor/Command Option Attach-
able Type (SIEP S800000 60)
4.2.7 Holding Brakes in 3~V series Users Pn50F
5 | Holdine Brakes Manual Design and Maintenance Rotational | Pn506
& Motor/Command Option Attachable Type Pn507
(SIEP S800000 60) Pn508
4.2.8 Stopping Servomotor after Servo OFF
Stopping Servomotor after Command or Alarm Occurrence in 2-V Pno01
6 | Servo OFF Command or series User s Manual Design and Mainte- PnO0B
Alarm Occurrence nance Rotational Motor/Command Option n
Attachable Type (SIEP S800000 60)
4.2.9 Instantaneous Power Interruption Set-
Instantancous Power tings in 2-V series User s Manual Design
7 Interruption Settings and Maintenance Rotational Motor/Com- Pn509
P & mand Option Attachable Type (SIEP
S800000 60)
4.2.10 SEMI-F47 Function (Torque Limit
SEMI-F47 Function Function for Low Power Supply Voltage for | Pn008
8 (Torque Limit Function for Main Circuit) in 2-V series User s Manual Pn424
Low Power Supply Voltage | Design and Maintenance Rotational Motor/ | Pn425
for Main Circuit) Command Option Attachable Type (SIEP Pn509
S800000 60)
4.2.11 Setting Motor Overload Detection
. Level in 2~V series User s Manual Design
9 Setting Motor Overload and Maintenance Rotational Motor/Com- Pn52B

Detection Level

mand Option Attachable Type (SIEP
S800000 60)

Note: After the above basic functions have been set, to activate these settings, you must turn the power supply OFF and

ON.



5.2 Trial Operation

5.2

5.2.1

Trial Operation

Inspection before Trial Operation

Check the following items. If any problems exist, take appropriate measures before trial operation.

Servomotors

* Are all wiring and connections correct?
* Are all nuts and bolts securely tightened?

Note: If a motor with an oil seal is used, check whether the oil shield is not damaged and if there is an oil coat. When per-
forming operation on a servomotor that has been stored for a long period of time, perform the maintenance and
inspection according to the procedures described in 2-V Series User s Manual Setup Rotational Motor (SIEP
S800000 43).

SERVOPACKSs

* Are all wiring and connections correct?
« Is the correct power supply voltage being supplied to the SERVOPACK?

5.2.2

Trial Operation via PROFINET Communication

An example of drive operation procedure via PROFINET is shown below. Details on this example can be read
in chapter PROFIdrive position mode, MDI submode.

Step

Operation

Reference

Confirm whether the power line, Encoder, 10 signal and PROFI-
NET cables are correctly connected.

4.2 1/0 Signal Connections
4.3 Connection Example of PROFI-
NET Communication

Turn ON the power supply to the SERVOPACK.
If the power supply is normal, the CHARGE indicator on the SER-
VOPACK will light.

Set the Modes of operation to PROFIdrive position mode and set
telegram selection to “Standard telegram 9”.

8.5 (5) Modes of Operation
8.3 (3) Telegram Selection

Store configuration (mode of operation, telegram selection) non-
volatile in the option card.

8.2 (7) Transfer in Non-volatile Mem-
ory (Global)

Change the drive state to “S4:Operation” by command of the Con-
trolword.

When the power is supplied to the motor, the Statusword indicates
“Operation” state.

Chapter 7 PROFIdrive Drive Profile
7.1 Device Control

8.5 (1) STWI (Controlword)

8.5 (2) ZSW1I (Statusword)

Set SATZANW to “MDI Submode”.
Further on, set the Target position, Profile velocity, MDI accelera-
tion, MDI deceleration, and MDI Mode, and then set Controlword

to start positioning.*

8.6 (1) SATZANW - Traversing Block
Selection

8.5 (1) STWI (Controlword)

8.6 (11) Target Position

8.6 (15) Profile Velocity

8.6 (3) MDI Acceleration

8.6 (4) MDI Deceleration

8.6 (5) MDI Mode

Check the following points while performing in step 6.

* Check whether the motor is moving to the reference direction.

If motor is moving to reverse direction to the reference, then
change the setting of servomotor direction rotation.

e Check to make sure that there is no abnormal vibration, noise, or
heating. If any abnormality is found, refer to 9.4 Troubleshooting
Malfunction Based on Operation and Conditions of the Servomo-
tor to clear the problem.

*  Use the cyclic objects that are included in “Standard telegram 9”.
For details on Standard telegram 9, refer to 6.6.4 Standard Position Telegram (ST7).

Operation
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5 Operation

5.3

Test Without Motor Function

The test without motor function is used to check the operation of the host and peripheral devices by simulating
the operation of the motor in the SERVOPACK, i.e., without actually operating the motor. This function
enables checking wiring and verifying the system and parameters when errors occur while debugging the sys-
tem, thus shortening the time required for setup work and preventing damage to the equipment that may result
from possible malfunctions. The operation of the motor can be checked during performing this function
regardless of whether the motor is actually connected or not.

For details, refer to 4.3 Test Without Motor Function in 2-V series User s Manual Design and Maintenance
Rotational Motor/Command Option Attachable Type (SIEP S800000 60)

SERVOPACK
L4 Referenc

Simulates the operation

Refi
ererence without motor.

Host controller

Response !

%X Response

B Related Parameters

5.4

The following parameters are used for the test without motor.

Pn No. Meaning E\rlwv;l;gd
n.OO0O0 | Disables the test without motor. [Factory setting]
n.O00O0O1 Enables the test without motor.
n.OO0O | Sets 13 bits as encoder resolution for the test without motor. [Factory setting]
Pn00C n O0O10 | Sets 20 bits as encoder resolution for the test without motor. After restart
n.0o000 ?;;Scigi;eg;?;; encoder as encoder type for the test without motor.
n.O100 | Sets absolute encoder” as encoder type for the test without motor.

*  External encoders such as encoders for fully-closed loop control are used as incremental encoders.

Limiting Torque

The SERVOPACK provides the following four methods for limiting output torque to protect the machine.
Each method uses the set minimum torque to limit the output.

Limiting Method Reference Objects (Parameters)

4.4.1 Internal Torque Limit in 2-V series
Torque limited by parameter setting User s Manual Design and Maintenance Pn402
only. Rotational Motor/Command Option Pn403
Attachable Type (SIEP S800000 60)

4.4.2 External Torque Limit in 2V series
Torque limit set by parameter enabled | User s Manual Design and Maintenance Pn404
by 10 input signal. Rotational Motor/Command Option Pn405
Attachable Type (SIEP S800000 60)

Torque limit set by parameter enabled Object 6040h

by command from controller. 8.5 (1) STWI (Controlword) Pn404
Pn405

Torque limit controlled from 7.6 Profile Torque Mode Object 6072h

controller.*

*  Torque limit only available in Profile torque mode.



5.5 Absolute Encoders

5.5 Absolute Encoders

For details on absolute encoder settings, refer to 4.5 Absolute Encoders in 2-V series User's Manual Design
and Maintenance Rotational Motor/Command Option Attachable Type (SIEP S800000 60).

B Absolute Encoder Home Offset

When an absolute encoder is used, an offset can be set between the encoder position and the machine position
(Position actual value: Object 6064h). The offset value is set by the reference unit and is added to the Position
actual value (Object 6064h) after turning the power supply OFF and ON again or enabling the parameter with

Object 2300h.
Sub Data . Default
Index Index Name Type Access Setting Range Value EEPROM
-2147483648 to
607Ch 0 Home offset DINT RW 2147483627 0 Yes
;
Position actual value 7
(Object 6064h) N
1
Home offset: i

3

< Object 607Ch Encoder position
Encoder position

1

=

Operation
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5 Operation

5.6

(1)

(2)

Overtravel

The overtravel limit function forces movable machine parts to stop by turning on a limit switch if they exceed
the allowable range of motion.
|:| <+— Motor forward rotation direction

EHD LI ' SERVOPACK
[ ]

Servomotor
Limit  Limit | N.oT
Switch  Switch 8

P-OT, |7

Note:
* Overtravel may not be required for rotating applications such as rotary tables and conveyors. If overtravel is not
required, disable the overtravel signal allocations in parameters PnSOA and Pn50B.

* For details on overtravel wiring, signal settings, and stopping methods, refer to 4.2.3 Overtravel in 2-V series
User s Manual Design and Maintenance Rotational Motor/Command Option Attachable Type (SIEP S800000
60).

Status during Overtravel

When an overtravel signal is input, the status of the following objects will be set to 1. Then the servomotor
will stop according to the overtravel stop method selected in object Pn001. If the overtravel signal is turned
OFF, these statuses will change to 0 (zero).

* Statusword (Object 6041h), Internal limit active (In PROFIdrive profile position mode the Internal limit active is bit 15
in all other cases it is bit 11.)

« Digital Inputs (Object 2521h), Negative limit switch (bit 0), or Positive limit switch (bit 1)
Behavior for Overtravel in Each Mode

Operation Mode Description

* When the overtravel signal is activated while the motor is moving to its target, the motor
stops rotating and the target reached bit in the statusword will be active.

PROFIdrive position mode * In the overtravel state, positioning (return operations) will start only when a target posi-

tion is specified in the reverse direction of the present overtravel signal for Position actual
value (e.g., for P-OT, a command to move in the negative direction).

* In the overtravel state, the motor will start only when a speed is specified in the reverse

PROFIdrive velocity mode direction of the overtravel signal (e.g., for P-OT, a target velocity in the negative direc-

tion).

Torque mode

* In the overtravel state, torque will be generated only when torque is specified in the
reverse direction of the overtravel signal (e.g., for P-OT, torque in the negative direction).

Note: If the overtravel signal is activated, the error bit in the Statusword will remain inactive as long as no error codes or
alarms were detected.

6041h) or OT signal status in Digital Inputs at the host controller, and use the Halt
command (Controlword, bit 8: 1) to stop the motor if overtravel occurs. Do not output
IMPORTANT any other commands until the motor stops.
After the motor stops, perform a reset operation.
« If the OT signal status changes within a short period, the host controller may not
monitor the change of the OT signal. Be sure to correctly select, install, and wire the
limit switch to prevent chattering, malfunction, and other problems.

o » For safety when using the overtravel function, monitor the Statusword (object
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6 PROFINET Communication

6.1 General

PROFINET IO is a real time protocol based on Ethernet. It is used as high level network for industrial automa-
tion applications. PROFINET IO is very similar to PROFIBUS and focuses on the data exchange for program-
mable controller. A PROFINET IO network consists of following devices:

* 10 controller: This is typically the PLC, which controls the whole application.
* IO device: a decentralized 10 device (e.g. drive, encoder, sensor), which is controlled by the 10 controller.
* 1O supervisor: HMI (human machine interface) or PC for diagnostic purposes or commissioning.

The real time channel (RT) is used for IO data and alarm mechanism. In PROFINET IO RT (conformance
class A and B), the RT data is transferred via a prioritized Ethernet frame. No special hardware is required.
Due to this prioritization a cycle time of less than 10 ms can be achieved.

PROFINET IO IRT is used for more precise timing requirements. Cycle times of less than 1 ms is possible,
but also special hardware for IO Devices and switches are required.

All diagnostic and configuration data is transferred via the non real time channel (NRT). For this purpose the
common UDP protocol is used. Anyhow, no timing determinism can be guaranteed and typically the cycle

times can be more than 100 ms.

1/0 Controller Profinet Applications

Open TCP/IP channel

eg. - m Device parameterization
m HTTP m Reading of diagnostics data
Standard Real-Ti
u SNMP andar ca-time m Loading of interconnections
data data
u DHCP... m Negotiation of the communication
channel for user data
TCP/UDP
2 2 ) Real-Time channel - RT
'::“ m High-performance transfer
P § m Cyclic data

m Event-controlled signals
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2VYRT | (3 )IRT 3 ) Real-Time channel - IRT

Ethernet

m High-performance transfer

Real Time
m Data in isochronous mode

Real-Time switch ASIC m Jitter < 1 psec

Jd11TL

PROFINET Slave Information

The PROFINET IO Slave Information file (GSDML-file, i.e. General Station Description Markup Language
file) is available for configuring the PROFINET IO controller and supervisor. The XML-based file contains
general information about PROFINET communication settings when setting up the SGDV SERVOPACK.

The GSDML-file consists of two files:

* GSDML-VO.O-Yaskawa-SGDV-OCB030-yyyymmdd.xml
* Yaskawa-SGDV-OCB030 N.bmp
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6.3 Application and Communication Relation (AR, CR)

Between an I0-Controller and an I0-Device an Application-Relation (AR) is established. With this AR the
Communication Relations (CR) with different options are defined:

* Record Data CR for the acyclic parameter data exchanger
+ IO Data CR for the cyclic process data exchange
* Alarm CR for the real-time transfer of alarm events

>

Standard Channel Record Data CR
Configuration

< . >
Real-Time Channel 1/0 Data CR
Process Data
Real-Time Channel Alarm CR
Alarms

1/0 Controller 1/0 Device

6.4 Drive Objects (DO)

The drive object contains the following items:

* General state machine
* Axis control task
* Parameter manager with parameter data base

Multiple communication channels are used for read/write data values over PROFINET IO. The drive object
can be accessed via:

* Cyclic data exchange
* Acyclic data exchange
+ Alarm mechanism

a PROFINET Communication
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1/0 Controller

Signal Exception

?

Alarm
Mechanism

Cyclic Data Acyclic Data Clock
Exchange Exchange Synchronous
Operation
Transmit  Transmit Write Read Master click
setpoint actual parameter parameter sync information
values values
cyclically  cyclically
DO 10 Parameter Alarm
Data Access Mechanism
S
T sync/trigger
| Parameter
Setpoint Values Actual Values Manager
4 4
v v ¢
General Axis Control Task
. . Parameter
State Machine (closed loop control, motion control, ...) Data Base
] | 4
sync/trigger
Axis type

Actors and Sensors

(e.g. motor and measurement system)

Drive object

The cyclic data exchange includes the transmission/reception of data values like set point values (e.g. Position
set point, velocity set point or Controlword) and actual values (actual position value, actual velocity or Status-
word) between the master and the drive object. These values are called 1O data and are transferred in real time.

The acyclic data is used for configuring the drive, which typically is not time critical. Each DO has an own
parameter manager, which handles the access. PROFINET IO uses the non real time channel for this purpose.

The alarm queue is used for signaling the master an exception situations, which are generated through the state
machine or the axis control task itself
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6.5

6.6

6.6.1

|dentification and Maintenance Function (I&M)

The purpose of the I&M functions is to provide customer support during commissioning, parameterization and
repair of the module. The Option card supports I&M function 0, which can be accessed using the read request

of the Record data object (Record Data index AFFOh).

Contents Size Description
Header 10 bytes -
Vendor ID 2 bytes PROFINET Vendor ID of YASKAWA (0111h)
Order ID 20 bytes -
Serial Number 16 bytes Serial number of the Option card
Hardware Revision 2 bytes Revision of the hardware
Software Revision 4 bytes Revision of the software
Revision Counter 2 bytes Number of revision(0000h)
Profile ID 2 bytes PROFIdrive (3A00h)
Profile Specific Type 2 bytes No profile specific type (0000h)
I&M Version 2 bytes e.g. Version 1.1 (0101h)
Supported 1&M Functions 2 bytes I&MO is supported
Telegrams

Supported Telegrams

The option card supports PROFIdrive standard telegrams for speed mode and position mode. Further on, a
YASKAWA manufacturer specific telegram can be selected. It is also possible to configure the cyclic commu-
nication. See following table for details.

Telegram Size Operation Modes Description
ST1 (Standard Telegram 1) 1 Velocity Control Default setting
ST2 (Standard Telegram 2) 2 Velocity Control
ST7 (Standard Telegram 7) 7 Position Control
ST9 (Standard Telegram 9) 9 Position Control

Position Control

100 Velocity Control

Manufacturer specific YASKAWA (0 for configuration of

telegram PNUs 915 and 916) Torque Con-trol
Pole Detection
Position Control

Free configurable telegram 999 Velocity Control

Torque Control
Pole Detection

A change of the telegram configuration will be activated during initialization phase of the option card, i.e.:

* The settings have to be stored in non-volatile memory (PNU976)

* The option card has to be re-initialized by one of the following options:
» Command drive reset (PNU972)
* Power cycle SERVOPACK (including option card)

E PROFINET Communication
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6.6.2 Standard Speed Telegram (ST1)

6.6.2 Standard Speed Telegram (ST1)

Operating Mode

0x0001 (PROFIdrive velocity mode)

PNU930 * 0x80FF (Pole detection mode)
Mode of Operation * -3 (PROFIdrive velocity mode)
(0x6060,0x6061) * -1 (Pole detection mode)
Telegram

Application Class

PZD1 STW1 ZSW1
PZD2 NSOLL_A NIST A
B Related objects
Object PNU Units, Scaling Info
STWA1 6040h - -
ZSWA1 6041h - -
NSOLL_A 2505h 4000h => 100% of (607Fh/2) Connected to 60FFh (Vel units)
NIST_A 2506h 4000h => 100% of (607Fh/2) Connected to 606Ch (Vel units)

6.6.3 Standard Speed Telegram (ST2)

Operating Mode

0x0001 (PROFIdrive velocity mode)

PNU930 * 0x80FF (Pole detection mode)
Mode of Operation + -3 (PROFIdrive velocity mode)
(0x6060,0x6061) * -1 (Pole detection mode)
Telegram

Application Class

PzD1 STW1 ZSW1
PzD2
P7D3 NSOLL B NIST B
PzD4 STW2 ZSW2
B Related objects
Object PNU Units, Scaling Info
STW1 6040h - -
ZSWA1 6041h - -
STW2 2503h - -
ZSW2 2504h - -
NSOLL_B 2507h 40000000h => 100% of (607Fh/2) Connected to 60FFh (Vel units)
NIST_B 2508h 40000000h => 100% of (607Fh/2) Connected to 606Ch (Vel units)

6.6.4 Standard Position Telegram (ST7)

Operating Mode

0x0002 (PROFIdrive position mode)

PNU930 * 0x80FF (Pole detection mode)
Mode of Operation + -2 (PROFIdrive position mode)
(0x6060,0x6061) ¢ -1 (Pole detection mode)
Telegram

Application Class

PZD1

STW1

ZSW1

PzD2

SATZANW

AKTSATZ




6.6 Telegrams

B Related objects

Object PNU Units, Scaling Info
STWA1 6040h - -
ZSW1 6041h - -
SATZANW 2532h - -
AKTSATZ 2533h - -
6.6.5 Standard Position Telegram (ST9)
Operating Mode + 0x0002 (PROFIdrive position mode)
PNU930 * 0x80FF (Pole detection mode)
Mode of Operation » -2 (PROFIdrive position mode)
(0x6060,0x6061) * -1 (Pole detection mode)
Telegram
Application Class
PzD1 STW1 ZSW1
PzZD2 SATZANW AKTSATZ
PzD3 STW2 ZSW2
PzZD4 XIST_A
P705 MDI _TARPOS —
PZD6
5707 MDI VELOCITY
PzZD8 MDI_ACC
PZD9 MDI_DEC
PzZD10 MDI_MOD
B Related objects
Object PNU Units, Scaling Info
STW1 6040h - -
ZSW1 6041h - -
STW2 2503h - -
ZSW2 2504h - -
XIST_A 6064h Pos unit -
SATZANW 2532h - -
AKTSATZ 2533h - -
MDI_TARPOS 607Ah Pos unit -
MDI_VELOCITY 6081h Vel unit -
MDI_ACC 2536h FFFFh => 100% of 60C5h Connected to 6083h (Acc unit)
MDI_DEC 2537h FFFFh => 100% of 60C6h Connected to 6084h (Acc unit)
MDI_MOD 2538h - -

6.6.6 Manufacturer-specific General Telegram (Telegram 100)

Operating Mode
PNU930

* 0x0001 (PROFIdrive velocity mode)
» 0x0002 (PROFIdrive position mode)
0x80FF (Pole detection mode)
* 0x8004 (Torque profile mode)

E PROFINET Communication
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6.6.6 Manufacturer-specific General Telegram (Telegram 100)

+ -3 (PROFIdrive velocity mode)
Mode of Operation + -2 (PROFIdrive position mode)
(0x6060,0x6061) * -1 (Pole detection mode)
* 4 (Torque profile mode)
Telegram 100
Application Class 1,3
PZD1 STWI ZSW1
PzD2 SATZANW AKTSATZ
PZD3 STW2 ZSW2
PZD4 Mode of Operation (6060h) Mode of Operation (6061h)
PZD5
Target Position (607Ah) Position actual value (6064h)
PZD6
PZD7
Target Velocity (60FFh) Velocity actual value (606Ch)
PZD8
PZD9 Target Torque (607 1h) Torque Actual Value (6077h)
PZD10 Touch Probe Function (60B8h) Touch Probe Status (60B9h)
PZD11
Profile acceleration (6083h) Touch Probe Value (60BAh)
PZD12
PZD13
Profile deceleration (6084h) Following error actual value (60F4h)
PZD14
PZD15
Profile velocity (6081h)
PZD16
B Related objects
Object PNU Units, Scaling Info
STW1 6040h - -
ZSWH1 6041h - -
STW2 2503h - -
ZSW2 2504h - -
SATZANW 2532h - -
AKTSATZ 2533h - -
Mode of Operation 6060h - -
Mode of Operation Display 6061h - -
Position Actual Value 6064h Pos unit -
Target Position 607Ah Pos unit -
Profile Velocity 6081h Vel unit -
Velocity Actual Value 606Ch Vel unit -
Target Torque 6071h Per thousand of related torque -
Torque Actual Value 6077h Per thousand of related torque -
Profile Acceleration 6083h Acc unit -
Profile Deceleration 6084h Acc unit -
Following Error Actual Value 60F4h Pos unit -
Target Velocity 60FFh Vel unit -
Touch Probe Function 60B8h - -
Touch Probe Status 60B%h - -
Touch Probe Value 60BAh | Pos unit -
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6.6.7

6.7

Freely Configurable Telegram

The PZDs 2 to 16 can be freely selected. See chapter 6.7 10 Data Signals for parameters to be selected. A sec-
ond way is to read parameter PNU923 (List of all the parameters for signals).

If this telegram is used, a PZD length in a range of 1 to 16 PZDs can be used.

Note:
« If the freely configurable telegram 999 is used, a change of the telegram mapping is active immediately after acti-
vation (PNU922 =999).
* Please note that to activate the free configurable telegram if another telegram is active, the sequence described in
chapter 6.6.1 Supported Telegrams to change a telegram has to be performed.

Example

¢ Current telegram configuration: Standard telegram 1 (ST1)

* New telegram configuration: Freely configurable telegram (Changed mapping)

* Sequence to change telegram configuration and mapping of the free configurable telegram:
* Set PNU922 to “999”
* Store configuration in non-volatile memory

* Perform “drive reset” to re-initialize option card
=> telegram 999 with mapping of ST1 is active

Set PNU922 to “0”
Change mapping of set points/actual values with PNU915 and PNU916

Set PNU922 to “999”
=> telegram 999 with changed mapping will be active and validity check of settings is done

0x0001 (PROFIdrive velocity mode)
0x0002 (PROFIdrive position mode)
0x80FF (Pole detection mode)
0x8004 (Torque profile mode)

Operating Mode
PNU930

-3 (PROFlIdrive velocity mode)
-2 (PROFlIdrive position mode)
-1 (Pole detection mode)

Mode of Operation
(0x6060,0x6061)

* 4 (Torque profile mode)
Telegram 999
Application Class 1,3
PzZD1 STW1 ZSW1
PzD2 ... 16 Freely selectable Freely selectable

|O Data Signals

The following table provides an overview of the values to be used for the freely configurable telegram 999.

Interconnection
Signal C o U P2D | DElE o Parameter
Significance Abbreviation / Type Normalization .
No. & Normalized
RPZD ;
(Not normalized)

1 Controlword 1 STW1 RPZD | U16 6040h

2 Statusword 1 ZSW1 TPZD | Ul6 6041h

3 Controlword 2 STW2 RPZD | Ul6 2503h

4 Statusword 2 ZSW2 TPZD | Ul6 2504h

5 Speed setpoint A NSOLL_A RPZD | 116 |4000h 2505h (60FFh)

6 | Speed actual value A NIST A TPZD | 116 |=> 100% of (607Fh/2) |2506h (606Ch)

E PROFINET Communication
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6.6.7 Freely Configurable Telegram

No. ignificance Abbreviation / Ty*pe Normalization Normalized
RPZD (Not normalized)

Speed setpoint B NSOLL B RPZD | 132 | 40000000h 2507h (60FFh)
Speed actual value B NIST B TPzD | 132 |=> 100% of (607Fh/2) [2508h (606Ch)

21 | Digital input E_DIGITAL TPZD | U16 2521h

22 Digital output A _DIGITAL RPZD | Ul6 2522h

27 | Position setpoint value A XSOLL_A RPZD | 132 |No 607Ah

28 | Position actual value A XIST_A TPZD | 132 |No 6064h

32 | Traversing block selection | SATZANW RPZD | Ul6 2532h

33 | Actual traversing block AKTSATZ TPZD | Ul16 2533h

34 | MDI target position MDI_TARPOS RPZD | 132 |No 607Ah

35 MDI velocity MDI _VELOCITY | RPZD | U32 |No 6081h

36 | MDI acceleration MDI_ACC rRezD | Ut [FFFER o |2536h (6083h)

37 | MDI deceleration MDI_DEC rpzD | Ule |FFFER 2537h (6084h)

- =>100% of 60C6h

38 MDI mode MDI MOD RPZD | U16 2538h

100 | Modes of operation RPZD | 116 6060h

101 | Modes of operation display TPZD | 116 6061h

102 | Position demand value TPZD | 132 6062h

103 | Position actual internal TPZD | 132 6063h

104 | Velocity demand value TPZD | 132 606Bh

105 | Velocity actual value TPZD | 132 606Ch

106 | Target torque RPZD | 116 6071h

107 | Torque demand TPZD | 116 6074h

108 | Torque actual value TPZD | 116 6077h

109 | Profile acceleration RPZD | U32 6083h

110 | Profile deceleration RPZD | U32 6084h

111 | Torque slope RPZD | U32 6087h

112 | Touch probe mode RPZD | U32 60B8h

113 | Touch probe status TPZD | Ul6 60B%h

114 | Touch probe pos 1 pos value TPZD | 132 60BAh

115 | Touch probe pos 2 pos value TPZD | 132 60BCh

116 | Following error actual value TPZD | 132 60F4h

117 | Position demand value inc TPZD | 132 60FCh

118 | Target velocity RPZD | 132 60FFh

119 | Target position range TPZD | 132 2401h

120 | Actual position range TPZD | 132 2402h

* N2, N4 - Data normalized according to PROFIdrive N2, N4 data normalization. The acceleration signal
MDI ACC and MDI DEC are normalized in the X2 format (x = 16 is equal to 100% Means 60C6h value).



6.8 HWConfig - Default Definition

6.8

HWConfig - Default Definition

The PROFINET option card allows to set “operating modes” and “telegram selection” via the two rotary
switches of the SGDV-OCBO03A.

The SERVOPACK must be turned off when setting the rotary switches. After the settings have been made,
turn on the power. During initialization the set values will be applied.

The default settings will be overwritten and the settings are stored in the PNU objects 6060h and 922.

Switch S11 S12
Number (hex) 2/([)%%?1)0 f Operation (PNU Number (hex) | Telegram selection (PNU 922)

0 - 0 -
1 - 1 Telegram 1
2 - 2 Telegram 2
3 - 3 -
4 Torque mode 4 -
5 - 5 -
6 - 6 -

Type of setting ’ ] ’ Telegram 7
8 - 8 Telegram 8
9 - 9 Telegram 9
A - A -
B Pole detection B -
C PROF]Idrive profile position C -
D PROFIdrive profile velocity D -
E - E Telegram 100
F - F Telegram 999

E PROFINET Communication
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71

Device Control

The device control of the SGDV SERVOPACK can be used to carry out all the motion functions in the corre-
sponding modes. The state machine is controlled through the Controlword STW1 (Object 6040h). The status
of the state machine can be revealed by using the Statusword ZSW1 (Object 6041h).

The alarm “abnormal control state” (error code 0x2009) will appear and the servo drive will change into fault
state, if one of the following situations occur: during one of the following states certain situations occur:

* the main power is turned off
* HWBB is activated

The alarm only appears under the above mentioned situations during the following states:

* S4: Operation

* S3: Switched on

* Ramp stop

* Quick stop

During operation enable state is STW1 bit10 (controlled by PLC) = FALSE.

Power ON

S1: Switch on inhibited

(ZSW1 bit5=true ; 0,1,2,"p.e."=false)
OFF Coast stop
AND no coast stop OR quick stop @ Coast stop Standstill detected
AND no quick stop  ST\W1 bit1=false STW1 bit1=false OR disable operation
STW1 bitO=false OR bit2=false I STW1 bit3=false
AND bit1=true [
AND bit2=true |
o §5: Switching Off ick st
l ZSW: bit0,1,"p.e."=true Quick stop
Coast stop o bit2,5=false
OR quick stop S2: Ready for switching on
STW1 bit1=false (ZSW1 bit0=true ; 1,2,5,"p.e."*=false) |
OR bit2=false
l “ Standstill detected Quick stop
ON OFF OR disable operation STW1 bit2=false
STW1 bit0=true STW1 bitO=false STW1 bit3=false
] (1)
.
. S3: Switched on Ramp stop
(ZSW1 bit0,1=true ; 2,5,"p.e."*=false)
Coast stop Enable operation Disable operation ON OFF Quick stop
STW1 bit1=false STW1 bit3=true STW1 bit3=false STW1 bitO=true STW1 bitO=false STW1 bit2=false
s S4: Operation .
(ZSW1 bit0.1.2,"p.e.”*=true ; 6=false) (1)

Note 1. STW1 bit x,y means these Controlword bits shall be set by the control
ZSW1 bit x,y means these Statusword bits indicate the actual state
“Standstill detected” is an internal result of a stop operation

“p.e.” means “Pulses enabled” optional

The internal condition “fault with ramp stop” also activates this transition
The more dots are on a line, the higher is the priority.

SAINANE I e



7.1 Device Control

(1) State Machine Controlling Command

Bits of the Controlword (6040h)
Command
Bit10 Bit7 Bit3 Bit2 Bit1 Bit0
S1to S2 1 - - 1 1 0
S2 to S3 1 - 0 1 1 1
S3 to S4 1 - 1 1 1 1
(coast stop) S5 to S1 or S4 to S1 1 B B B 0 B
or S3 to S1 or S2 to S1
(quick stop) S5 to S1 or S4 to S1 1 B B 0 1 B
or S3 to S1 or S2 to S1
Ramp stop 1 - - 1 1 0
Disable operation 1 - 0 1 1 1
Enable operation 1 - 1 1 1 1
Fault reset 1 0—>1 - - - -
(2) Bits of PROFINET Statusword ZSW1 (6041h)
Bit7 Bit6 Bit3 Bit2 Bit1 Bit0 Transitions
- 0 0 0 0 0 Not ready to switch on
- 1 - 0 0 0 S1: Switching on inhibited
- 0 0 0 0 1 S2: Ready for switching on
- 0 0 0 1 1 S3: Switched on
- 0 0 1 1 1 S4: Operation
- 0 0 0 1 1 S5: Switching off (quick stop)
- 0 0 0 1 1 S5: Switching off (ramp stop)
- 1 1 0 0 0 Fault
1 - - - - - Warning is occurred
(3) Related Objects
Index Sub Name Access M:;I)Dp(i)ng Units Type
6040h 0 | Controlword RW RPZD - UINT
6041h 0 Statusword RO TPZD - UINT
605Ah 0 | Quick stop option code RW No - INT
605Dh 0 Halt option code RW No - INT
6060h 0 Modes of operation RW RPZD - INT
6061h 0 Modes of operation display RO TPZD - INT
2503h 0 | Controlword 2 RW RPZD - UINT
2404h 0 Statusword 2 RO TPZD UINT
(4) Unconfigurable FSA Stop Action
Transition Transition State Action *
Ramp stop S4 — S5 Slow down with the current profile deceleration
Coast stop S4 — S1 Servo off - Determined by Sigma-5 Pn001.0
Disable operation S4 - S3 Servo off - Determined by Sigma-5 Pn001.0
Fault S4 — S1 Slow down in quick stop deceleration (6085h)

* The Servo off stopping method is determined by Sigma-5 Pn001.0. The Sigma$5 factory default setting is
Stop by dynamic brake (Pn001.0=0) and for PROFIdrive standard compliance the setting should be
Pn001.0=2 Coast stop.

H PROFIdrive Drive Profile
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7.2 Modes of Operation
The SGDV SERVOPACK supports the following modes of operation:

* PROFIdrive Profile Position mode
* PROFIdrive Profile Velocity mode
* Torque Profile mode
* Pole Detection mode

B Related Objects

Index Sub Name Access szl?pci)ng Units Type
6060h 0 | Modes of operation RW RPZD - INT
6061h 0 Modes of operation display RO TPZD - INT
3A2h 0 PROFIdrive operating mode LR No - UINT

B Dynamic Mode Change

The operation mode can be switched by writing the Object 6060h. The master has the responsibility to update
all operation mode specific process data objects together with the selection of the operation mode at the same

time.
If the master selects a new operation mode, the SGDV SERVOPACK changes to the new operation mode

immediately.
The following table shows the behavior at the changing a new operation mode from the other mode.

New Operation Mode Behavior at the Changing a New Operation Mode

Active operation mode: PROFIdrive velocity mode

* Operation mode is changed, but motor will be stopped with configured profile
velocity (parameter 6085h). After the motor is stopped, a positioning can be
started with rising edge of STW1, bit6 (Activate Traversing Task).

Active operation mode: Torque mode

* Motor will decelerate with configured torque slope (parameter 6087h). After the
motor is stopped, a positioning can be started with rising edge of STW1, bit6
(Activate Traversing Task).

PROFIdrive Position mode

PROFIdrive velocity mode New operation mode will be started immediately.

Torque profile mode New operation mode will be started immediately.




7.3 PROFIdrive Position Mode

7.3 PROFIdrive Position Mode

The PROFIdrive position mode is used to start positioning to the target position with the profile velocity and
the profile acceleration. The following figure shows the block diagram of the PROFIdrive position mode.
Refer to the following chapters for details on both available position submodes:

* Program submode
* MDI submode

Traversing block task mode 2610h|0-63 —— >
Traversing block target positon 2611h|0-63 ———— | Program
Traversing block profile velocity 2612h|0-63 —————— | sto?a e
Traversing block profile acceleration 2613h|0-63 —————— | 9
Traversing block profile decelaration 2614h|0-63 ———— |
Traversing block selection (2532h) :
MDI mode (2538h) R
MDI target position /
Target Position (607Ah)
Position [Pos unit] | Position unit | [inc]
. : Itipli
Software Position Limit (607Dh) limit function (238“1‘{0',‘;'551:1)
MDI velocity /
Profile Velocity (6081h) - -
- - Velocity [Vel unif) | Velocity unit | finc/s)

Max. Profile Velocity (607Fh) limit function > multiplier Position

(2302:0/2302:1) trajectory Position

generator | Demand
MDI Acceleration (2536h) Internal
Profile Acceleration (6083h)* OR|-> Value N R
X (GOFCh) Position Velocity Torque
MDI Deceleration (2537h) Acceleration control control control Motor
Profile Deceleration (6084h) *JOR | limit function —— oop loop toop
[Acc unit] | Acceleration unit 10finc/s?]

Quick Stop Deceleration (6085h) | mlfltiplier )
Max Acceleration (60C5h) (2303:0/2303:1)
Max Deceleration (60C6h)
Halt Option Code (605Dh) N Encoder
Quick Stop Option Code (605Ah) 7

Actual Traversing Task (2533h)

N
y---

‘I;_grque Actual Value (6077h) e . 3 N
n T 1
Velocity Actual Value (606Ch) Velocity unit i
-« multiplier r
(2302:1/2302:0) Position Actual i
Position Actual Value (6064h) _ P?nslijtlit?‘;‘"gpit Internal Value (6063h)!
o . Output of positionr (2301:1/2301:0) H
Position Window (6067h) Jimit function E '
Target Reached in + H i
Statusword (604 1h) Position Jeached - _: '
Dttt i = window = -=
Time (6068h) comparator i Position Demand _ i E
Following Error Actual Value (60F4h) - Value (6062h) Position unit !
D Y i atae P S e DY multiplier =~
Following Error Window (6065h) E * (2301:1/2301:0)
Following Error in ol _* !
Statusword (6041h) ollowing error |
D LTt " - window ==
Time Out (6066h) comparator
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B Related Objects

ggg) Sub Name Access M:r?p(i)n g szflilélt Units .?;;2
6040 0 STWA1 RW RPZD 0 - UINT
6041 0 ZSW1 RO TPZD - - UINT
2503 0 STW2 RW RPZD 0 - UINT
2504 0 ZSW2 RO TPZD - - UINT
2532 0 | Traversing block selection (SATZANW) RW RPZD 0 - UINT
2533 0 |Actual traversing block (AKTSATZ) RO TPZD 0 - UINT
2536 0 MDI acceleration RW RPZD 0 N2 UINT
2537 0 | MDI deceleration RW RPZD 0 N2 UINT
2538 0 | MDI mode RW RPZD 0 - UINT
2610 - Traversing block task mode - - - - -
0...63 | Task mode value RW No 0 - UDINT
2611 - Traversing block target position - - - - -
0...63 | Target position value RW No 0 Pos units | UDINT
- Traversing block profile velocity - - - - -
2612 0...63 | Profile velocity value RW No 0 Vel units | UDINT
2613 - Traversing block profile acceleration
0...63 | Profile acceleration value RW No 0 Acc units | UDINT
2614 - Traversing block profile deceleration Acc units
0...63 | Profile deceleration value RW No UDINT
607A 0 | Target position RW RPZD 0 Pos units DINT
- Software position limit - - - - -
607D 0 | Min. position limit RW No 0x80000000 | Pos units | DINT
Max. position limit RW No 0x7FFFFFFF | Pos units DINT
607F | 0 |Max. profile velocity RW No Ma;efgt‘” Vel units | UDINT
6081 0 | Profile velocity RW RPZD 0 Vel units | UDINT
6077 0 | Torque actual value RO TPZD 0 0.1% INT
606C 0 | Velocity actual value RO TPZD 0 Vel units DINT
6063 0 Position actual value - inc RO TPZD - Inc DINT
6064 0 Position actual value - units RO TPZD - Pos units DINT
6062 0 Position demand value RO TPZD 0 Pos units DINT
6083 0 | Profile acceleration RW RPZD 0 Acc units | UDINT
6084 0 Profile deceleration RW RPZD 0 Accunits | UDINT
6085 | O |Quick stop deceleration RW | RPZD | MO0 | Ace units| UDINT
60C5 0 | Max. acceleration RW No xg:leﬁgg; Acc units | UDINT
60C6 0 | Max. deceleration RW No ggg:leﬁifgz Accunits | UDINT
605A 0 | Quick stop option code RW No 2 - INT
605D 0 |Halt option code RW No 3 - INT
606B 0 | Velocity demand value RO TPZD 0 Vel units DINT
6067 0 Position window RW No 0 Pos units UINT
6068 0 Position window time RW No 0 ms UINT
6065 0 Following error window RW No 0 Pos units UINT
6066 0 | Following window timeout RW No 0 ms




7.3 PROFIdrive Position Mode

7.3.1

(F;‘:L(J) Sub Name Access MaP;I)Dpci)n g szflilélt Units .?;;2
60F4 0 | Following error actual value RO TPZD 0 Pos units DINT
60FC 0 |Position demand value - inc RO TPZD 0 Inc DINT
2400* 0 | Position range limit designation RW No 0 - UINT
2401 0 | Target position in range RO TPZD 0 Pos units DINT
2402 0 | Actual position in range RO TPZD 0 Pos units DINT
- Position limit range - - - - -

607B* 0 | Min. position limit RW No 0x80000000 | Pos units DINT

Max. position limit RW No 0x7FFFFFFF | Pos units DINT

* If software position limits (607Dh) are used, do not change the default values of these parameters. You are
allowed to use either software position limits (607Dh) or position range limits (607Bh).

PROFIdrive Position Submodes “Program” and “MDI”

This communication option supports both submodes “Program” and “Manual Data Input” (MDI).

Positioning Mode Extended State Diagram

The following figure shows the state diagram of the Profile Positioning mode. This state diagram is valid in
general state S4: Operation only.

S41: BASIC STATE: Operation— > Start homing procedure (Edge)

(ZSWA bit10,13=true) '—\ STW1 bit11pos,edge

Stop homing procedure
STW1 bit1 = false
AND Standstill detected

S44: Homing procedure

Standstill detected Do not reject traversing task (ZSW1 bit10,11,13="alse)
I AND NO intermediate stop Y
AND activate traversing task (Edge) Home position set
S$43: Braking with ramp STWA1 bit4,5=true
(ZSW1 bit10,13=false) AND STW1 bit6pos,edge
S442: Ready

(ZSW1 bit10,11,13=true)
Reject traversing task

STW1 bit4 = false
OR SATZANW bit15neg,edge END traversing task

|

S45: Traversing task interpolation

S453: Intermediate Stop — Activate traversing task (Edge)

Intermediate Stop «=———=" ;o\ jir3re)  ——— STW1 bitbpos,edge
STW1 bit5=false
Activate traversing task (Edge) —» S452: Braking with ramp No intermediate stop
STW1 bitépos,edge ~ «—«— (ZSWA bit10,13=false) STW1 bits=true Start homing procedure (Edge)

l ‘ ,—»STW1 bit11pos,edge

Standstill detected —— S453: Intermediate Stop Activate traversing task (Edge)
(ZSWA bit13=true) STW1 bit6pos,edge

H PROFIdrive Drive Profile
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7.3.1 PROFIdrive Position Submodes “Program” and “MDI”

(2)

Program Submode

The motion controller for Program submode consists out of the position closed loop control, the path interpo-
lation, the program interpreter and the program storage (see Figure below). The path interpolation cyclically
generates position setpoints for the position closed loop control of the axis. The input to the path interpolation
is a motion command which consist out of the new target position (TARPOS), and the velocity, acceleration
and deceleration for the calculation of the path from the actual axis position to the new target position. With
the Program submode the motion command is provided by the program interpreter out of a motion program.
One or several motion programs are stored by motion records in a device specific manor in the program stor-
age. Controlling of the program interpreter is done by the dedicated bits of STW1 and the signal SATZANW
out of the DO 10 Data.

The start of a motion program or the change to a new program while a program is still running, is done by
selecting the first motion record of the new program via SATZANW (while SATZANW Bitl5 = 0) and a pos-
itive edge of STW1 Bit6. The motion program is than executed by the program interpreter motion record for
motion record as long as there is no stop or terminate condition in a motion record and the program is not ter-
minated by STW1 Bit4=0 (reject traversing task). Also the motion of the axis may be stopped intermediately
by STW1 Bit5=0 (intermediate stop).

DO IO Data
SATZANW STW1 AKTSATZ
(task select) (start, stop)
Motion programs Program control interface
Program
motion record
Program —_— Program
storage interpreter
TARPOS ACC. VELOCITY
DEC.
Motion command interface
Path interpolation
Position setpoint interface
Position and speed closed loop control
!
B Related Objects
PN Sub Name Access PDC.) L Units DEL
(hex) Mapping value Type
Traversing block selection
2532 0 (SATZANW) RwW RPZD 0 - -
2610 - Traversing block task mode - - - - -
0...63 | Task mode value (0..63) RW No 0 - UDINT
2611 - Traversing block target position - - - - -
0...63 | Target position value (0..63) RW No 0 Pos units | DINT
2612 - Traversing block profile velocity - - - - -
0...63 | Profile velocity value (0..63) RW No 0 Vel units | UDINT




7.3 PROFIdrive Position Mode

(3)

(F;‘E)L(J) Sub Name Access MaP;I)Dpci)n g szflilélt Units .?;;2
%613 - Traversing block profile acceleration - - - - -
0...63 | Profile acceleration value (0..63) RW No 0 Acc units | UDINT
2614 - Traversing block profile deceleration - - - - -
0...63 | Profile deceleration value (0..63) RW No 0 Acc units | UDINT
MDI Submode

The motion controller for Manual Data Input (MDI) submode comprises in addition to the Program submode
components also a submode switch which enables the direct access to the motion command interface from the
DO 10 Data without using the program interpreter. This gives the advantage of immediate control of the
motion command interface by the controller via DO 10 DATA. Changeover from the program execution to the
MDI interface and vice versa is controlled by Bitl5 of SATZANW.

If MDI submode is active, the input for the motion command interface of the path interpolator will be taken
out of the signals MDI_TARPOS, MDI_ACC, MDI_DEC and MDI_VELOCITY. These values get valid as
input for the calculation of a new path from the actual axis position to the new target position with the rising
edge of STW1 Bit6. Controlling of the motion process is done by the dedicated bits of STW1 out of the DO 10
Data.

The signal MDI_ACC defines the acceleration of the motion at the beginning of the path, while the signal
MDI_DEC defines the deceleration at the end of the path (independent of the absolute motion direction).

DO IO Data
SATZANW STWA1 AKTSATZ XIST_A
(task select) (start, stop)
Motion programs Program control interface MDI_ACC, MDI_TARPOS
Program MDI_DEC
motion record
Program _— Program
storage interpreter
TARPOS ACC. VELOCITY| SATZANW.15 MDI_VELOCITY
DEC. (SWITCH)
)
MDI interface
Submode switch

Motion command interface

Path interpolation

l I

Position setpoint interface

Position and speed closed loop control

!
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B Related Objects

ggg) Sub Name Access M:r?p(i)n g szflilélt Units .?;;2
2532 0 (TsraAVTeer‘i,r\‘l%V';bCk selection RW | RPZD 0 - UINT
2533 0 | Actual traversing block (AKTSATZ) RO TPZD 0 - UINT
607A 0 | MDI target position RW RPZD 0 Pos units DINT
6081 0 | MDI profile velocity RW RPZD 0 Vel units | UDINT
2536 0 [ MDI acceleration (MDI_ACC) RW RPZD 0 N2 UINT
2537 0 | MDI deceleration (MDI_DEC) RW RPZD 0 N2 UINT
2538 0 |MDI mode (MDI_MOQOD) RW RPZD 0 - UINT




7.4 Homing Function

7.4 Homing Function

The following figure shows the defined input objects as well as the output objects. The user may specify the
speeds, acceleration and the method of homing. There is a further object home offset, which allows the user to
displace zero in the user's coordinate system from the home position.

Control word (6040h)

Homing method (6098h) Homing Status word (6041h)

. method
Homing speeds (6099h) Position demand internal value (60FCh)
Homing acceleration (609Ah) OR Position demand value (6062h)

Homing offset (607Ch)

B Related Objects

PDO

Index Sub Name Access Mapping Units Type
6040h — | Controlword RW RPZD - UINT
6041h — | Statusword RO RPZD - UINT
607Ch — | Home Offset RW No Pos units | DINT
6098h — | Homing Method RW RPZD - SINT
— | Homing Speeds - - - -
6099h 1 Speed during search for switch RW RPZD Vel units | UDINT
2 | Speed during search for zero RW RPZD Vel units | UDINT
609Ah — | Homing Acceleration RW RPZD Acc units | UDINT
60FCh — | Position demand value - inc RO TPZD Inc 132
6062h — | Position demand value RO TPZD Pos units | 132
B Homing Method (6098h)
Value Definitions Explanation
No homing operation .
0 required No homing (Default value)
-
[=—= B [
I l
Homing on the ; ] |
1 negative limit switch :
and index pulse s :
MNegative Limit Swnch—iL
[ ] [
[ | I ]
= : :
| .
Homing on the positive : 5
2 limit switch and index
pulse ' :
Index Pulse | |
Positive Limit Switch : :

H PROFIdrive Drive Profile
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7.3.1 PROFIdrive Position Submodes “Program” and “MDI”

Value Definitions Explanation
= o {
| s : s
: : |
Homing on the positive *@ : |
3to4 |home switch and index | ' .
pulse I : @ > |
5 ( ; '
Index Pulse | |
Home Switch—fli—
- : :
| :
! : ET |
: < : I
. | : :
Homing on the [ ' '
5t0 6 |negative home switch .
and index pulse ; ; I
@ : |
Index Pulse | |
Home Switch—éi
Other method (Skipped
7to 16 description) Not supported
Homing on the
negative limit switch
17 Same homing as Refer to method 1
method 1 (without an
index pulse)
Homing on the positive
limit switch
18 Same homing as Refer to method 2
method 2 (without an
index pulse)
=01 : ]
| :
Homing on the positive ' :
home switch
19 to 20 Same homing as E

method 3 and 4
(without an index
pulse)

Home Switch,




7.4 Homing Function

Value Definitions Explanation
Other method (Skipped
211032 description) Not supported
[ L [
IL | | ||
L
33 to 34 | Homing on index pulse ¢ @ | :
Index Pulse | | [ |
Homing on the current
35 position Supported
36 to 127 | Reserved No effect

Note: The index pulse is recognized as the encoder zero signal (phase-C).

H PROFIdrive Drive Profile
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7.3.1 PROFIdrive Position Submodes “Program” and “MDI”

7.5 PROFIdrive Velocity Mode

In the PROFIdrive velocity mode, the speed is output in accordance with the profile acceleration and profile
deceleration, until it reaches the target velocity.

The following figure shows the block diagram of the PROFIdrive velocity mode.

NSOLL_A (2505h) N2[0x4000 = 607Fh/5]
NSOLL B (2507h) N4[0x40000000 = 807Fh/5] Vel
Target velocity (60FFh) Velocity | [Vel Vel unit [inc/s] trajectory
Max profile velocity (607Fh) ||imit function | unit],| multiplier | | generator
(2302:0/2302:1) Vel Torque
Profile acc (6083h) e control [—{ control Motor
Profile dec (6084h) loop loop
: imi Acc unit
Quick stop dec (6085h) Acc limit | [Acc un ,
: i multiplier  |[10* Inc/gz
Max acc (60C5h) function SRl (2303;0/?303:1) : 2
Max dec (60C6h)
Quick stop option code (605Ah) @‘9
Halt option code (605Dh)
Torque actual value (6077h) AN AN
Velocity demand value (606Bh) Vel unit
: multiplier
Velocity actual value (606Ch) (2302:1/23020)
NIST_A (2506h) N2[0x4000 = 607Fh/5]
NIST B (2508h) N4[0x40000000 = 607Fh/5]
Velocity window (606Dh) Vel reached
ZSW1, bit8 i i .
FOWLBE ,Vel window window Pos actual value internal (6063h)
time (606Eh) comparator
Pos actual value (6064h) Pos unit
Velocity threshold (606Fh) Vel reached Following error actual value (60F4h) multiplier
ZSW1, bit10 threshold (2301:1/2301:0)
comparator

B Related Objects

g]':g) Sub Name Access M:;I)Dp(i)ng D\gflilélt Units .?;;2

6040 0 | Controlword RW RPZD 0 - UINT
6041 0 |Statusword RO TPZD - - UINT
2503 0 STW2 RwW RPZD 0 - UINT
2504 0 ZSW2 RO TPZD - - UINT
2505 0 | Speed setpoint A RW RPZD 0 N2 INT

2507 0 | Speed actual value A RO TPZD 0 N2 INT

60FF 0 | Target velocity RW RPZD 0 Vel units DINT
2506 0 | Speed setpoint B RW RPZD 0 N4 DINT
2508 0 | Speed actual value B RO TPZD 0 N4 DINT
606C 0 | Velocity actual value RO TPZD 0 Vel units DINT
6077 0 | Torque actual value RO TPZD 0 0.1% INT

6063 0 Position actual value - inc RO TPZD - Inc DINT
6064 0 | Position actual value - units RO TPZD - Pos units DINT
607F 0 | Max. profile velocity RW No M:;ergg;or Vel units | UDINT
6083 0 Profile acceleration RW RPZD 0 Accunits | UDINT
6084 0 | Profile deceleration RW RPZD 0 Acc units | UDINT
6085 0 | Quick stop deceleration RW RPZD Mz:iircr:itor Acc units | UDINT




7.5 PROFIdrive Velocity Mode

PNU PDO Default . Data
(hex) Sub Name Access Mapping value Units Type
60C5 0 | Max. acceleration RW No Mz)zg;(ftor Acc units | UDINT
60C6 0 Max deceleration RW No Mag;rcr;)tor Accunits | UDINT
605A 0 | Quick stop option code RW No 2 - INT
605D 0 Halt option code RW No 3 - INT
606B 0 |Velocity demand value RO TPZD 0 Vel units DINT
606D 0 |Velocity window RW No 0 Vel units UINT
606E 0 | Velocity window time RW No 0 ms UINT
606F 0 |Velocity threshold RW No 0 Vel units UINT
60F4 0 |Following error actual value RO TPZD 0 Pos units DINT
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7.6

Profile Torque Mode

In the Profile Torque mode, the torque is output to the target torque based on the torque slope setting.

The following figure shows the block diagram of the Profile Torque mode.

Torque
Target Torque (6071h) . Demand
Torque Slope (6087h) R Value
Torque (6074h) >
trajectory
Max. Torque (6072h) > generator Torque
control
LTorque Actual Value (6077h) @
Velocity Actual Value (606Ch) Velocity unit
< multiplier < 4
(2702:2/2702:1) !
— - Position Actual ]
Position Actual Value (6064h) Position unit Internal Value (6063h)}
« multiplier [Me==emccccccccax -
(2701:2/2701:1)
B Related Objects
PNU PDO Default ! Data
(hex) Sub Name Access Mapping value Units Type
6063 0 | Torque actual value - inc RO TPZD - Inc DINT
6064 0 | Position actual value - units RO TPZD - Pos units DINT
606C 0 | Velocity actual value RO TPZD - Inc DINT
Per thou-
6071 0 | Targettorque RW RPZD 0 sands of INT
rated torque
Max motor Per thou-
6072 0 Max. torque RW No sands of UINT
torque
rated torque
Per thou-
6074 0 Torque demand value RO TPZD 0 sands of INT
rated torque
Per thou-
6077 0 | Torque actual value RO TPZD 0 sands of INT
rated torque
Per thou-
6087 0 |Torque slope RW RPZD 0 sands of |y
rated torque
per second




7.7 Digital Inputs and Outputs

7.7 Digital Inputs and Outputs

The Digital Inputs and Digital Outputs are used to control the 10 signals of the SERVOPACK connector CN1.

B Related Objects

Index PDO Default . Data
(hex) Sub Name Access Mapping value Units Type
2521 - Digital inputs RO TPZD - - UINT
2522 - | Digital outputs RW RPZD 0 - UINT

*  The motor rated torque is 100%.

7.8 Touch Probe Function

The position actual value can be latched with the following trigger event:

* Trigger with touch probe 1 input (SERVOPACK CN1 SI4 signal)
* Trigger with touch probe 2 input (SERVOPACK CNT1 SIS signal)
* Trigger with encoder origin signal

The following two touch probe functions can be controlled at the same time:

« touch probe 1 latch function
« latch control object: 60B8h (Bit0 to 7)
« latch status object: 60B9h (Bit0 to 7)
« latch position value is always stored to the Touch probe pos1 pos value (60BAh).
(independent of signal logic)
« Trigger signal: encoder zero signal or probel signal (SI4)
* touch probe 2 latch function
* latch control object: 60B8h(Bit8 to 15)
« latch status object: 60B9h(Bit8 to 15)
« latch position value is always stored to the Touch probe pos2 pos value (60BCh).
(independent of signal logic)
* Trigger signal: encoder zero signal or probe?2 signal (SI5)

Connector positive/negative logics of SI4 and SI5 signals can be changed on SERVOPACK parameter Pn511.

B Related Objects

l(r':ii))( Sub Name Access Mapp?pci)ng ?,Zflilélt Units .?;;2
60B8 0 | Touch Probe Function RW RPZD 0 - UINT
60B9 0 | Touch Probe Status RO RPZD - - UINT
60BA 0 | Touch Probe 1 Position Value RO RPZD - Pos units DINT
60BC 0 | Touch Probe 2 Position Value RO RPZD - Pos units DINT
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B Example of Handshaking Procedure for the Touch Probe Function

» Single Trigger Mode (60B8h bit1 = 0, or bit9 = 0)

60B8h Bit 0

(Bit 8)

60B8h Bit 4
(Bit 12)

60B9h Bit 0

)

-

Latch start

(Bit 8)

60B9h Bit 1

(Bit 9) ’I I’I

:

/

60BAh

/
1

Latched position 1
(60BCh)

1
,",-A Latched position 3

1
1
1
T
1
1/
v
Probe input |_| h Fl

7

U R

» Continuous Trigger Mode (60B8h bit1 = 1, or bit9 = 1)

60B8h Bit 0

(Bit 8)

60B8h Bit 4

(Bit 12)

\
“\ Latch start
60B9h Bit 0

T

(Bit 8)

60B9h Bit 1

-

(Bit9) "'l

1
1
T

60BAh

~~a s

,y>< Latched position 1 ,y><

(60BCh)

Latched position 2 > Latched position 3
[

60B9h Bit 7
(Bit 15)

hY
V|

- <~k

=22

Sy
j
¥

- <~k

1

Probe input |_| 1

N




7.9 Fully-closed Loop Control

7.9 Fully-closed Loop Control

The following figure shows the block diagram of the fully-closed loop control.

H PROFIdrive Drive Profile

Option Module SERVOPACK
) FS->S Unit
Veloc!ty offset or » Multiplier
Velocity demand value (606Bh) (Pn20A)
. Position FS->S Unit| 4 F Velocity Torque
Position demand > control — Multiplier control 1 control M Machine
internal value (60FCh) loop (Pn20A) loop loop
A
|- 3T——™1
Pn22A Pn22A |
::nn_mujg =n.0000] GSD
[P S SR
Velocity Actual Value (606Ch)| Velocity unit $->FS Unit 4a <
« multiplier 4= Multiplier ! - ! e
(2302:1/2302:0) (Pn20A)
FS->S Unit [pitch]
Multiplier e
(Pn20A) (x256 or x512)
Position Actual Value (6064h)[ Position unit [inc]
< multiplier
(2301:1/2301:0)
B Setting Parameters
The basic setting procedure of related parameters is shown below.
Step Description Setting Parameters
1 Set the speed feedback method during fully-closed loop control. Pn22A
. L Pn000.0
2 Set the motor rotating direction.
g Pn002.3
3 Set the number of pitches (cycles) of the sine wave for the external scale. Pn20A
. PnB02
4 Set the electronic gear.
g PnB04
. Pn51B
5 Set the alarm detection level for the external encoder. Pns2A
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7.10 Get/Set SERVOPACK Parameter Functionality

SERVOPACK parameters can be read or written.

7.10.1 Get SERVOPACK Parameter
Reading Servo parameter. In order to read SERVOPACK parameter do the following:

1. Write parameter number to PNU 2100h
2. Read the value from PNU 2101h

B Related Objects

PNU PDO Default ! Data
(hex) Sub Name Access Mapping value Units Type
2100 Get parameter - Parameter identify RW No OXxFFFF - UINT
2101 0 | Get parameter - Parameter value RO No 0 - DINT

7.10.2 Set SERVOPACK Parameter

Setting / Writing Servo parameter. In order to set Servo parameter do the following:

1. Write parameter number to PNU 2102h
2. Write the value into PNU 2103h

Note: Do not use a multi-parameter change request with PNUs 2102h and 2103h. Use two separate change parameter
requests.

B Related Objects

PNU PDO Default ! Data
(hex) Sub Name Access Mapping value Units Type
2102 0 | Set parameter - Parameter identify RW No OXxFFFF - UINT
2103 Set parameter - Parameter value RW No 0 - DINT
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8.1 Object Dictionary List

The following table shows the object dictionaries.

Object Dictionaries Refer to
Drive unit identification (964) 8.2
Profile identification number (965) 8.2
Drive reset (972) 8.2
Base mode parameter access service identification (974) 8.2
DO identification (975) 8.2
) Load device parameter set (976) 8.2
General Objects
Transfer to non-volatile memory (global) (977) 8.2
Name of station (61000) 8.2
IP of station (61001) 8.2
MAC of station (61002) 8.2
Standard gateway of station (61003) 8.2
Subnet mask of station (61004) 8.2
DO 10 set point data configuring (915) 8.3
DO 10 actual value data configuring (916) 8.3
Telegram selection (922) 83
List of all parameters for signals (923) 8.3
Communication Objects | PROFIdrive operating mode (930) 8.3
Fault message counter (944) 8.3
Fault number (947) 8.3
Fault situation counter (952) 8.3
Parameters list (980) 8.3
Get parameter - parameter identify (2100h) 8.4
Get parameter - parameter value (2101h) 8.4
Set parameter - parameter identify (2102h) 8.4
Set parameter - parameter value (2103h) 8.4
User parameter configuration (2300h) 8.4
Position user unit (2301h) 8.4
Velocity user unit (2302h) 8.4
Acceleration user unit (2303h) 8.4
Position range limit designation (2400h) 8.4
Target position in range (2401h) 8.4
Msjneléftzcm rer Specific Actual position in range (2402h) 8.4
Traversing block selection (2532h) 8.4
Traversing block selected (2533h) 8.4
MDI acceleration (2536h) 8.4
MDI deceleration (2537h) 8.4
MDI mode (2538h) 8.4
Traversing block task mode (2610h) 8.4
Traversing block target position (2611h) 8.4
Traversing block profile velocity (2612h) 8.4
Traversing block profile acceleration (2613h) 8.4
Traversing block profile deceleration (2614h) 8.4




8.1 Object Dictionary List

Object Dictionaries Refer to
STW1 (Controlword) (6040h) 8.5
ZSW1 (Statusword) (604 1h) 8.5
Quick stop option code (605Ah) 8.5
) Halt option code (605Dh) 8.5
Device Control
Modes of operation (6060h) 8.5
Modes of operation display (6061h) 8.5
STW2 (Controlword 2) (2503h) 8.5
ZSW?2 (Statusword 2) (2504h) 8.5
Target position / MDI target position (607Ah) 8.6
Position range limit (607Bh) 8.6
Software position limit (607Dh) 8.6
Max profile velocity (607Fh) 8.6
PROFIdrive Position Profile velocity / MDI velocity (6081h) 8.6
Mode Profile acceleration (6083h) 8.6
Profile deceleration (6084h) 8.6
Quick stop deceleration (6085h) 8.6
Max. acceleration (60C5h) 8.6
Max. deceleration (60C6h) 8.6
Speed setpoint A (2505) 8.7
Speed actual value A (2506) 8.7
Speed setpoint B (2507) 8.7
) ) Speed actual value B (2508) 8.7
Homing Function
Home offset (607Ch) 8.7
Home method (6098h) 8.7
Home speed (6099h) 8.7
Homing acceleration (609Ah) 8.7
Position demand value (6062h) 8.8
Position actual value - inc (6063h) 8.8
Position actual value - units (6064h) 8.8
Following error window (6065h) 8.8
Position Control Function | Following error time out (6066h) 8.8
Position window (6067h) 8.8
Position window time (6068h) 8.8
Following error actual value (60F4h) 8.8
Position demand value - inc (60FCh) 8.8
Velocity demand value (606Bh) 8.9
Velocity actual value (606Ch) 8.9
PROFIdrive Velocity Velocity window (606Dh) 8.9
Mode Velocity window time (606Eh) 8.9
Velocity threshold (606Fh) 8.9
Target velocity (60FFh) 8.9
Target torque (6071h) 8.10
Max. torque (6072h) 8.10
Profile Torque Mode Torque demand (6074h) 8.10
Torque actual value (6077h) 8.10
Torque slope (6087h) 8.10
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Object Dictionaries Refer to
Touch probe function (60B8h) 8.11
) Touch probe status (60BSh) 8.11
Touch Probe Function
Touch probe pos1 pos value (60BAh) 8.11
Touch probe pos2 pos value (60BCh) 8.11
. Digital inputs (2521h) 8.12
Digital Inputs/Outputs —
Digital outputs (2522h) 8.12




8.2 General Objects

8.2 General Objects

(1) Drive Unit Identification

All data for Drive Unit identification is included under this parameter, and is made available to the identify

service.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
. o I Array
964 | Drive unit identification UINTI5] RO No UINT 0 No -
B Data Description
Bit Contents Value Comments
0 Manufacturer 0111h Vendor ID
In this area, the type (ID) of the Option Card is stored.
. . The values represented as “[0” in the substrate model
1 Drive unit type 0BO3h SGDV-OCOOOA are stored as a data.
PROFINET option card for Sigma-5: SGDV-OCB03A
. xxyy (decimal)
2 Version (software) Example: Version 2.1 results in 0201 decimal
3 Firmware date (year) yyyy (decimal) 2014 — year 2014
Firmware date (day/month) ddmm (decimal) 1901 — 19th of January
5 Number of drive objects (DO) 0001h -

Note: The code for manufacturer (subindex 0) will be defined by PROFIBUS International (see www.profibus.com)
(2) Profile Identification Number
Displays the PROFIdrive profile number and profile version.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
965 | Profile identification number 0S[2] RO No UINT 032%9h - -

B Data Description

Bit Contents Value Comments
1 Profile number 03h PROFlIdrive profile
2 Profile version 2%h Version 4.1

Note: When the parameter is read via PROFIdrive, the Octet String 2 data type applies
(3) Drive Reset

Reset of whole drive unit.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
972 | Drive reset UINT RW No 0-1 0 - -

B Data Description

The reset is possible using the optional parameter P972 in the following manner: The reset is initiated by write
accessing P972=1.

Bit Contents Value Comments

0 Initial status (or status after reset)

1 Power on reset (initiation)

n Object Dictionary
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Note: The write access to P972 (with value 1) results in a drive reset and therefore from the perspective of the Controller in
a Drive Unit failure. It cannot be guaranteed that the positive acknowledgment is still sent in time from the Drive
Unit or received from the Controller.

(4) Base Mode Parameter Access Service Identification

Description of the features of the Base Mode Parameter Access service.

PDO Value Default

Mapping | Range | Value EEPROM Units

PNU Name Data Type | Access

974 Base mode parameter access

service identification Array UINT RO No UINT ) ) )
B Data Description
Bit Contents Value Comments

Maximum block length in byte, for the parameter
0 Max. block length 240 request and response block, which is supported by the
parameter manager

1 Max number of parameter requests per

multi-parameter request 39
Maximum latency time for processing a parameter
request (time between request and response without time
consumed on the communication line for a worst case
scenario).

Max. latency per request The latency time is calculated by multiplication of the

2 0 Ok f .
(n x 10 ms) value in this subindex with 10 ms.

A value =0 indicates that there is no specification avail-
able. Note, that the maximum latency time per request
also includes additional time consumed for a multi-
parameter request (of max. number of parameters).

(5) DO Identification

All data for DO identification is included under this parameter, and is made available to the identify service.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
975 | DO identification Array UINT RO No UINT - - -

B Data Description

Bit Contents Value Comments
0 Manufacturer 0111h
1 DO type 000h
xxyy (decimal)

2 Version (Software) Example: Version 2.1 results in 0201 decimal

yyyy (decimal)

3 Firmware date (year) Example: Year 2014 results in 2014

ddmm (decimal)

4 Firmware date (day/month) Example: 19th of January results in 1901

5 PROFIdrive DO type class (structure) |0001h PROFIdrive drive object type class

PROFIdrive DO sub class 1 0015h PROFlIdrive drive object sub-type class 1

7 Drive object ID (DO-ID) 0001h




8.2 General Objects

(6) Load Device Parameter Set

Set the whole DU parameter set to default values.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
976 |Load device parameter set UINT RW No 0-1 0 - -
B Data Description
P976 is used to reset all parameters to the factory setting.
Value Comments
0 Inactive
1 Resetting all parameters to factory settings. After saving a data set parameter 976 is reset to 0
(7) Transfer in Non-volatile Memory (Global)
Set the whole DU parameter set to default values.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range Value EEPROM Units
Transfer in non-volatile memory
977 (global) UINT RW No 0-1 0 - -
B Data Description
All parameters, i.e. parameters of all axes and the global parameters are saved with this parameter.
Value Comments
0 Inactive
1 Actual parameters of the device are saved in non-volatile memory
After saving a data set, parameter 977 is reset to 0
(8) Name Of Station
This read only parameter contains the Name of Station for the PROFINET IO Network Interface, which is
related to this Drive Unit. This is an additional service parallel to the standard PROFINET 10 mechanism,
which makes the Name of Station also accessible via PROFIdrive Parameter Access.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range Value EEPROM Units
61000 | Name of station USINT[240] RO No - - Yes -
(9) IpOfStation
This read only parameter contains the I[P Address of the Station for the PROFINET IO Network Interface,
which is related to this Drive Unit. This is an additional service parallel to the standard PROFINET IO mech-
anism, which makes the IP Address of Station also accessible via PROFIdrive Parameter Access.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
61001 | IpOfStation 0OS[4] RO No - - Yes -
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(10) MacOfStation

This read only parameter contains the MAC Address of the Station for the PROFINET IO Network Interface,
which is related to this Drive Unit. This is an additional service parallel to the standard PROFINET IO mech-

anism, which makes the MAC Address of Station also accessible via PROFIdrive Parameter Access.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
61002 | MacOfStation USINT[6] RO No - - Yes -

(11) StandardGatewayOfStation

This read only parameter contains the Next Default Gateway for the Station for the PROFINET IO Network
Interface, which is related to this Drive Unit. This is an additional service parallel to the standard PROFINET
10 mechanism, which makes the Next Default Gateway of the Station also accessible via PROFIdrive Param-

eter Access.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
61003 | StandardGatewayOfStation OS[4] RO No - - Yes -

(12) SubnetMaskOfStation

This read only parameter contains the Subnet Mask of the Station for the PROFINET IO Network Interface,
which is related to this Drive Unit. This is an additional service parallel to the standard PROFINET IO mech-
anism, which makes the Subnet Mask of the PROFINET interface also accessible via PROFIdrive Parameter

Access.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
61004 | SubnetMaskGatewayOfStation OS[4] RO No - - Yes -




8.3 Communication Objects

8.3 Communication Objects

(1) DO IO Set Point Data Configuring

The number n of array elements corresponds to the number of DO 10 Data in the set point telegram.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range Value EEPROM Units
Arra Mapping
915 | DO 10 set point data configuring Y RW No UINT of Yes -
UINT[16] PNU922

(2) DO IO Actual Value Data Configuring

The number n of the array elements corresponds to the number of DO 10 Data in the actual value telegram.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range Value EEPROM Units
Arra Mapping
916 | DO IO actual value data configuring UINT[}1/6] RW No UINT of Yes -
PNU922
(3) Telegram Selection
Sets the send and receive telegram.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
922 | Telegram selection UINT RW No UINT 1 Yes -

B Data Description

The IO Data telegram can be determined by selecting pre-defined standard or manufacturer specific telegram

number from the following table.

No.

Comments

Telegram may be freely configured (P915[x], P916[x])

Standard telegram 1: Speed mode

Standard telegram 2: Speed mode

0
1
2
7

Standard telegram 7: Position Mode (program submode)

9

Standard telegram 9: Position Mode (MDI submode)

100

Manufacturer specific telegram

999

Free telegram configuration

The specific set points/actual values can be freely configurable by selecting telegram number P922=0. If P922
is changed to 0, the previous setting of P915[x], P916[x] is kept and the signals configuration is allowed by

setting P915[x], P916[x] with the desired signals. Activating the telegram and validity check is done by setting
P922=999.

n Object Dictionary
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(4)

List of All Parameters for Signals

Using parameter P923[Signal number], an assignment is made between the signal numbers and the associated
manufacturer-specific parameter numbers. The array index is the number of the signal. Array indices 1 to 99
consist of the standard signals defined in the profile array indices 100 to 65535 contain the device-specific sig-
nals if they are defined.

PNU

PDO Value | Default | ceopanv | Units

Name Data Type | Access Mapping | Range Value
. . Array 10 data
923 | List of all parameters for signals UINTn] RO No UINT signals - -

B Data Description

P923[y]: List of all the parameters for signals (y = signal number)
The following is valid for parameter P923[y]:

* There is an entry for all standard signals which the device supports and for the device- specific signals.
» Standard signals which are not supported are identified with the entry 0.
* Gaps between device-specific signal numbers are filled with zeros.

PROFIdrive Operating Mode

This is used to designate the operating mode. Depending on the type of device this parameter is preset by the
manufacturer. All numerical values with bit 15 (MSB) = 1 designate manufacturer-specific modes.

PDO Value | Default .
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
930 |PROFIdrive operating mode UINT RO No UINT 8000h no -

B Data Description

8-10

PROFIdrive Mode presentation of actual mode (index 6061h)

Value Contents Comments

0001h | PROFIdrive profile velocity mode

0002h | PROFIdrive profile position mode

80FFh | Pole detection mode

8000h | No mode change/no mode assigned No movement. Usually after power on.

8004h | Torque profile mode




8.3 Communication Objects

(6) Fault Message Counter

The fault message counter is increased each time that the fault buffer changes. This means, that it may be
guaranteed that the fault buffer may be consistently read-out. Without this parameter, it is not guaranteed that
the fault buffer had not changed while reading-out.

PDO Value | Default q
PNU Name Data Type | Access Mapping | Range | Value EEPROM Units
940 |Fault message counter UINT RO No UINT 0 No -
(7) Fault Number
The fault number is identical to the fault code.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range Value EEPROM Units
947 | Fault number UINT RO No UINT - No -
B Data Description
Refer to fault code.
(8) Fault Situation Counter
Sum of all of the fault situations since the last reset. If this parameter is set to 0 (write), the complete fault buf-
fer is deleted.
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range Value EEPROM Units
952 | Fault situation counter UINT RO No UINT 0 No -
(9) Parameters List
PDO Value | Default .
PNU Name Data Type | Access Mapping | Range Value EEPROM Units
980
to |Parameters list UINT[n] RO No UINT - - -
989

B Data Description

The number n of array elements is manufacturer specific. All parameter numbers defined in a device are saved
in parameters under the subindices (manufacturer specific and profile parameters). The arrays are assigned in
increasing sequence and consecutively. If a subindex contains zero, the end of the list of defined parameters
has been reached. If a subindex contains the parameter number of the next list parameter, then the list is con-
tinued there. Therefore the PNU980 to 989 are omitted from the Number list of defined parameter. The num-
ber list of defined parameter are implemented for every DO. Parameters of the number list which are empty

may not be implemented.

n Object Dictionary
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8.4 Manufacturer Specific Objects

(1) Get Parameter - Parameter Identify

The parameter number for Get Parameter Procedure.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2100 | Get Parameter - Parameter Identify - RW No UINT FFFFh - -
Note: Reading Servo parameter. In order to read Servo parameter do the following:
1.Write parameter number to PNU 2100h
2.Read the value from PNU 2101h
(2) Get Parameter - Parameter Value
The parameter value for Get Parameter Procedure.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2101 | Get Parameter - Parameter Value - RO No DINT 0 - -
Note: Reading Servo parameter, refer to PNU 2100h.
(3) Set Parameter - Parameter Identify
The parameter number for Set Parameter Procedure.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2102 | Set Parameter - Parameter Identify - RW No UINT FFFFh - -
Note: Setting Servo parameter. In order to set Servo parameter do the following:
1.Write parameter number to PNU 2102h
2.Write the value to PNU 2103h
(4) Set Parameter - Parameter Value
The parameter value for Get Parameter Procedure.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2103 | Set Parameter - Parameter Value - RW No DINT 0 - -

Note: Setting Servo parameter, refer to PNU 2102h.



8.4 Manufacturer Specific Objects

(5) User Parameter Configuration

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2300 | User Parameter Configuration UDINT RW No 0-1 1 Yes -
B Data Description
Value Contents Comments

0 User unit setting enable

S

The User Units setting procedure is as follow:

1. General state diagram must be PROFIdrive “S1:
Switching On Inhibited”.

Set the bit to 0.

Set the relevant User Units objects.

Set the bit to 1 activate the “new” user units.

Save user units to non-volatile memory.

. Perform power cycle to update.

After that procedure, the relevant object values will be
automatically updated to the “new” units.

1 Activate user unit

(6) Position User Unit

Position user unit = (Numerator / Denominator) [inc].
(Default setting for position user unit: 1 [inc])

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
o . Array
2301 | Position user unit UDINT[2] RW No - - Yes -
B Data Description
Sub Description Value Range Default Value
0 | Numerator 1<= Value range <= 23%-1 1
1 Denominator 1<= Value range <= 23%-1 1
Note: Position user unit ratio must be in the range of 0.001 to 1000 for successful user unit group enable.
(7) Velocity User Unit
Velocity user unit = (Numerator / Denominator) [inc/ms].
(Default setting for velocity user unit: 1 [inc/ms])
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
. . Array
2302 | Velocity user unit UDINT[2] RW No - - Yes -
B Data Description
Sub Description Value Range Default Value

0 Numerator

1<= Value range <= 2321

1 Denominator

1<= Value range <= 2321

Note: Velocity user unit ratio is only accepted, if max. motor speed will be in the range of 0 to 23! with new velocity user

units.

n Object Dictionary
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(8) Acceleration User Unit

Acceleration user unit = (Numerator / Denominator) x 10,000 [inc/s?].
(Default setting for acceleration user unit: 10,000 [inc/s?]).

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units

. . Array
2303 | Acceleration user unit UDINT[2] RW No - - -

B Data Description
Sub Description Value Range Default Value
0 | Numerator 1<= Value range <= 2321 1
1 Denominator 1<= Value range <= 232-1 1

Note: Acceleration user unit ratio is only accepted, if parameter max. motor acceleration (60C5h) will be in the range of 0

to 23! with new acceleration user units.

B Case 1: Linear Mechanism System with Ball Screw

Reference unit: 0.001 mm
Load shaft

20-bit encoder Ball screw
pitch: 6 mm

» User Requirements and Application Assumptions
* User defined position reference unit: 0.001 mm
* User defined velocity reference unit: 0.1 mm/s

« User defined acceleration reference unit: 0.1 mm/s?

 Application assumption data
Encoder resolution: 20 bits (1048576 inc)
Ball screw pitch: 6 mm
Gear ratio: 2/1 (load shaft will rotate once for each time the motor shaft rotates twice.)

+ Settings
* Position User Unit (2301h)
The number of encoder pulses for each user defined position reference unit:

Encoder resolution x Gear ratio [inc]
Movement amount per one rotation of load shaft [Pos unit]

_ 1048576 [inc] x (2/1)
6 [mm]/0.001 [mm]

_ 2097152
6000

Therefore, the object is set as follows.
Object 2301h:01 (Nominator) = 2097152
Object 2301h:02 (Denominator) = 6000

[inc]




8.4 Manufacturer Specific Objects

* Velocity User Unit (2302h)
By converting one user defined velocity reference unit [0.1 mm/s] into [inc/ms]:

1 [Vel unit]
_ 1048576 [inc] x (2/1)
6 fmm] x 0.1 [mm/s]

_ 2097152 2097152
60

60000
Therefore, the object is set as follows.

Object 2302h:01 (Nominator) = 2097152
Object 2302h:02 (Denominator) = 60000

[inc/s] = [inc/ms]

Acceleration User Unit (2303h)

By converting one user defined acceleration reference unit [0.1 mm/sz] into [104 inc/sz]
1 [Acc unit]

- —I'—]J—110485766[£;°1] x@M 0.1 [mm/s] x 10°

_ 2097152
6x10°

Therefore, the object is set as follows.
Object 2303h:01 (Nominator) = 2097152
Object 2303h:02 (Denominator) = 600000

[10* inc/s?]

B Case 2: Rotary Mechanism System with Rotary Table
Reference unit: 0.001°

Gear ratio:
3/1

Load shaft 20-bit encoder
» User Requirements and Application Assumptions
* User defined position reference unit: 0.001 deg
* User defined velocity reference unit: 1 deg/s

* User defined acceleration reference unit: 1 deg/s2

* Application assumption data
Encoder: 20 bits (1048576 inc)
Degree of rotary table movement for each rotation of the load shaft: 360 deg
Gear ratio: 3/1 (one load shaft rotation per three motor shaft rotations)

n Object Dictionary

+ Setting
* Position User Unit (2301h)
Number of encoder increments per one user defined position reference unit:

Encoder resolution x Gear ratio [inc]
Movement amount per one rotation of load shaft [Pos unit]

_ 1048576 [inc] x (3/1)
360 [deg]/0.001 [deg]

_ 3145728
360000

Therefore, the object is set as follows.
Object 2301h:01 (Nominator) = 3145728
Object 2301h:02 (Denominator) = 360000

[inc]

8-15



8 Object Dictionary

* Velocity User Unit (2302h)
By converting one user defined velocity reference unit [1 deg/s] into [inc/ms],

1 [Vel unit]

_ 1048576 [inc] x (3/1)

= 360 [deg] x 1 [deg/s]

= 3145728 i og) = 3145728 g
0 360000

Therefore, the object is set as follows.
Object 2302h:01 (Nominator) = 3145728
Object 2302h:02 (Denominator) = 360000

* Acceleration User Unit (2303h)
By converting one user defined acceleration reference unit into [inc/ sz],
1 [Acc unit]
_ 1048576 [inc] x (3/1)
360 [deg]

_ 3145728
360 x 10°

Therefore, the object is set as follows.
Object 2303h:01 (Nominator) = 3145728
Object 2303h:02 (Denominator) = 3600000

x 1 [deg/s’] x 10™

[10*inc/s?]

(9) Position Range Limit Designation

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2400 | Position range limit designation UINT RW No 0-3 0 Yes -

B Data Description

Value Position Range limit designation for:
0 Off

Shortest route

1
2 Fixed rotational direction, positive
3

Fixed rotational direction, negative

Note: When the mode “Shortest route” is selected, the drive always moves the physical shortest distance to the target and
adjusts the sign of the running speed accordingly. For the modes “Fixed rotational direction...” the drive moves
always in that direction, specified by the appropriate mode.

(10) Target Position in Range

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2401 | Target position in range DINT RO TPZD DINT - - Pos units

(11) Actual Position in Range

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2402 | Actual position in range DINT RO TPZD DINT - - Pos units
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8.5 Device Control

(1)

STW1 (Controlword)

The controlword consist of bits for:

« the controlling of the state,

« the controlling of operating modes,

» manufacturer specific options.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
6040 | Controlword UINT RW RPZD UINT 0 - -
B Data Description
Bit | PROFIdrive Profile Data Explanation
Description Status Description
1-ON To be set to transition S2 — S3
The drive is ramped down along configured profile
0 Off deceleration (6084h). When the motor is stopped, the
0 - OFF drive unit returns to state “S2: Ready For Switching
on”.
This command is interruptible.
1 - No Coast Stop ...
(no OFF 2) To be set for transition S1 — S2.
The ramp down phase is determined on setting of
1 Coast stop (Off2) Sigma-5 parameter Pn001.0. When the motor is
0 - Coast Stop . . “«Q. s
OFF 2 stopped, the drive unit returns to state “S1: Switching
(OFF2) On Inhibited”.
This command is not interruptible.
1 - No Quick Stop .
(no OFF 3) To be set for transition S1 — S2.
) The ramp down phase is determined on setting of
2 Quick stop (Oft3) . parameter 605Ah (Quick stop option code). When
0 - Quick Stop . . .
OFF 3 the motor is stopped, the drive unit returns to state
( ) “S1: Switching On Inhibited”.
This command is not interruptible.
. To be set for transition S3 — S4. Change to servo
I - Enable Operation drive state “SERVO_ON”.
) The ramp down phase is determined on setting of
3 Enable operation Sigma-5 parameter Pn001.0. When the motor is
0 - Disable Operation stopped, the drive unit returns to state “S3: Switched
On”.
This command is not interruptible.
4...6 | Operation mode specific
7 Fault ack (Reset)
8...9 | Operation mode specific
10 | Control by PLC Refer to Notes below
11 | Operation mode specific
12 | Negative torque limit Torque limit enable bit
— — 0: disable
13 | Positive torque limit 1: enable (refer to Notes below)
14...15 | Not used
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Note: Bit 0...3, 8, 10

Bits of the Controlword (6040h)
Command . - . . . .
Bit10 Bit7 Bit3 Bit2 Bit1 Bit0
S1to S2 1 - - 1 1 0
S2to S3 1 - 0 1 1 1
S3 to S4 1 - 1 1 1 1
(coast stop) S5 to S1 or S4 to S1 1 _ _ _ 0 B
or S3 to S1 or S2 to S1
(quick stop) S5 to S1 or S4 to S1 1 B B 0 1 B
or S3 to S1 or S2 to S1
Ramp stop 1 - - 1 1 0
Disable operation 1 - 0 1 1 1
Enable operation 1 - 1 1 1 1
Fault reset 1 01 - - - -
Note: Bit 12, 13

To use these torque limit, have to set follow Servo Drive Parameter, using 2102h/2103h: Set parameter Manufac-
turer specific object, before set Enable.

- Pn404 Forward External Torque Limit

- Pn405 Reverse External Torque Limit

For details refer to Sigma-5 user manual, Design/Maintenance.

Note: Bit4, 5,6, 8,9, 11
PROF]Idrive position mode
Bit Value Definition
4 1 Do not reject traversing task
0 Reject traversing task. The axis stops according to the current profile deceleration
5 1 No intermediate stop
0 Intermediate stop. The axis stops according to current profile deceleration
6 01 Activate traversing task
0 Not supported (Always 0)
9 0 Not supported (Always 0)
11 0->1 Start homing procedure
1-0 Stop homing procedure. The axis stops according to homing acceleration (609Ah)

PROFIdrive velocity mode

Bit Value Definition

4 1 Enable ramp generator
0 Reset ramp generator. The axis stops according to halt option code (605Dh)
1 Unfreeze ramp generator

° 0 Freeze ramp generator
1 Enable set point

6 0 Disable set point. The axis stops according to profile deceleration (6084h)
0 Not supported (Always 0)
0 Not supported (Always 0)

1 |0 Not supported (Always 0)
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Profile torque mode

Bit Value Definition
0 Not supported (Always 0)
0 Not supported (Always 0)
0 Not supported (Always 0)
8 0 The motion shall be executed or continued
1 Axis shall be stopped according to the halt option code (605Dh)
9 0 Not supported (Always 0)
1 |0 Not supported (Always 0)

(2) ZSW1 (Statusword)

The Statusword indicates the current state of the drive. No bits are latched. The Statusword consist of bits for:
« the current state of the drive,

« the operating state of the mode,
» manufacturer specific options.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6041 | Statusword UINT RO TPZD UINT No - -

B Data Description

n Object Dictionary

Bit PROFIdrive Profile Data Description Explanation
0 Ready to switch on
1 Ready to operate
2 Operation enabled
3 Fault
Refer to Notes below
4 Coast stop (Off2)
5 Quick stop (Off3)
6 Switching on inhibited
7 Warning
8 Operation mode specific
9 Control requested Drive is ready and Controlword (6040h) is processed
Refer to Notes below
10 | Tareet reached Even if a fault occurs or main power is turned off or
& HWBB becomes active, it complies with the descrip-
tion below.
11...13 | Operation mode specific Refer to Notes below
14 |HWBB Safety state
15 | Operation mode specific Refer to Notes below
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Note: Bit 0...7

Bit7 Bit6 Bit3 Bit2 Bit1 BitO Transitions
- 0 0 0 0 0 Not ready to switch on
- 1 - 0 0 0 S1: Switching on inhibited
- 0 0 0 0 1 S2: Ready for switching on
- 0 0 0 1 1 S3: Switched on
- 0 0 1 1 1 S4: Operation
- 0 0 0 1 1 S5: Switching off (quick stop)
- 0 0 0 1 1 S5: Switching off (ramp stop)
- 1 1 0 0 0 Fault
1 - - - - - Warning is occurred

Note: Internal limit active
If internal limit active of the Statusword is 1, this shall indicate that an internal limit is active. The internal limits are
manufacturer-specific. The internal limit active in the following cases:
1. Software position limit
2. N-OT, P-OT limit switch
3. Torque limit
In PROF]Idrive profile position mode the Internal limit active is bit 15 in all other cases it is bit 11.

Note: Bit 8, 10, 11, 12, 13, 15
PROFIdrive position mode

Bit Value Definition
8 0 Following error out of tolerance range
1 Following error within tolerance range
0 Target not reached
10 | Target reached (The position actual value is located at the end of a traversing task in the positioning
window)
11 0 Home position not yet set - no valid home position available
1 Home position set - homing procedure was executed and home position is valid
01 Traversing task acknowledgment - it is acknowledged that a new traversing task or MDI setpoint was
19 accepted
150 Only acknowledgment of Controlword bit 6 negative edge. If the DO general state machine is not in
state S4, bit 12 is set to zero
0 Drive moving - traversing task is executed. Speed is not equal 0
13 | Drive stopped - signals that a traversing task has been completed or standstill for intermediate stop
and stop
15 |- Internal limit active (see above definition)

PROFIdrive velocity mode

Bit Value Definition
0 Target not reached
8 | Target reached (the difference between the target velocity and the velocity actual value is within the
Velocity window longer than the Velocity window time
10 0 Velocity actual value < 606Fh velocity threshold
1 Velocity actual value >= 606Fh velocity threshold
13 |- Reserved
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Profile torque mode

Bit Value Definition
0 Halt (Bit 8 in controlword) = 0: Target torque not reached
10 Halt (Bit 8 in controlword) = 1: Axis decelerates
| Halt (Bit 8 in controlword) = 0: Target torque reached
Halt (Bit 8 in controlword) = 1: Velocity of axis is 0
12 |- Reserved
13 |- Reserved

Pole detection mode

Bit13 Bit12 Bit10 Definition
0 0 - None
0 1 - Pole detection completed
1 0 - Pole detection in process
1 1 - Reserved

(3) Quick Stop Option Code

The parameter quick stop option code determines what action should be taken if the Quick Stop Function is

executed.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
605A | Quick stop option code INT RW No 0.3 2 Yes -
B Data Description
Value Data Description Explanation
_327_?8 Reserved -
0 Disable drive function The stopping method is determined by Pn001.0
1 Slow down on slow down ramp Supported
2 Slow down on quick stop ramp Supported
3 Slow down on the current limit Supported
4 Reserved -
5. Reserved
32767 )

Note: Setting values 0-1 are not recommended.

n Object Dictionary
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(4) Halt Option Code

In PROFIdrive velocity mode the halt option code determines the action during reset ramp generator bit 4 in
Controlword. In PROFIdrive position mode the halt option code determines the action during reject traversing
task bit 4 in Controlword.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
605D | Halt option code INT RW No 1.3 3 Yes -
B Data Description
Value Data Description Explanation
-3278 8 Reserved -
1 Slow down on slow down ramp Supported
2 Slow down on quick stop ramp Supported
3 Slow down on the current limit Supported
4 Slow down on the voltage limit Not supported
32767 Reserved -
(5) Modes of Operation
The parameter modes of operation switches the actually chosen operation mode.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6060 | Modes of operation INT RW Yes 3.7 0 Yes -

B Data Description

Value Data Description Explanation
-1 2_‘71 " | Reserved -

-3 | PROFIdrive profile velocity mode Supported

-2 | PROFIdrive profile position mode Supported

-1 Pole detection mode Supported

No movement
Usually after power on

1..3 |Reserved -
4 Torque profile mode Supported

0 No mode change/No mode assigned

5

127 Reserved -

Note: Reading the modes of operation only shows the value of modes of operation. The actual mode of the drive is
reflected in the object modes of operation display. It may be changed by writing to modes of operation.

Appendix

Setting pole detection mode of operation enables the pole detection in which a magnetic pole of linear motor con-
nected to Sigma-5 can be detected. When an incremental linear scale is used, the detected phase information will not
be saved and thus, the mode of operation is required at every power-on.

When an absolute linear scale is used, detected information will be saved into both Sigma-5 and the scale connected
to Sigma-5. In the following PROFIdrive general state machine transition, the pole detection starts:

1) From S3: Switched on to S4: Operation.

Transition command to S1: Switching On Inhibited during the pole detection will not stop the pole detection imme-
diately only after the pole detection completion. Then the driver will be is servo off and in S1: Switching On Inhib-
ited state.

Reset application should not be done during pole detection process.
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(6) Modes of Operation Display

The modes of operation display show the current mode of operation. The meaning of the returned value corre-

sponds to that of the modes of operation option code (index 6060h).

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
6061 | Modes of operation display INT RO TPZD SINT - - -
B Data Description
Refer to data description of (5) Modes of Operation.
Note: The actual mode is reflected in the modes of operation display (index 6061h), and not in the modes of operation
(index 6060h).
(7) STW2 (Controlword 2)
The Controlword 2 consist of bits for:
« the controlling of the state,
« the controlling of operating modes,
» manufacturer specific options.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
2503 | STW2 (Controlword 2) UINT RO RPZD UINT - - -
B Data Description
Bit Data Description Explanation
0..1 |reserved
12 .. . .
15 Controller sign of life
Note: Sign-Of-Life supported only if a clock-cycle synchronous application exist.
(8) ZSW2 (Statusword 2)
The Statusword 2 indicates the current state of the drive. No bits are latched. The Statusword 2 consist of bits
for:
« the current state of the drive,
« the operating state of the mode,
» manufacturer specific options.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
2504 | ZSW2 (statusword 2) UINT RO TPZD UINT - - -

n Object Dictionary
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B Data Description

Bit Data Description Explanation
0 Negative limit switch N-OT
1 Positive limit switch P-OT
2 Homing switch /DEC
3 | Positive software position limit
4 Negative software position limit
5... 11 | reserved
1%5 DO sign of life

Note: Sign of life supported only if a clock-cycle synchronous application exist.




8.6 PROFIdrive Position Mode

8.6 PROFIdrive Position Mode
(1) SATZANW - Traversing Block Selection

Traversing block selection.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
2532 | SATZANW UINT RW RPZD UINT - Yes -

B Data Description

Bit

Data Description

0..

9

Number of the motion record in the program storage intended to start (value range: 0..1023). A minimum num-
ber of 64 records (bits 0 to 5) shall be supported by the drive. Bits 0 to 9 are only relevant in Program submode.

14

10 ...

Reserved for future use by PROFIdrive profile.

15

Mode switch for selection of submodes:

1 - Activation of the MDI submode. If there is a program still running (extended state machine not in the Basic
State), the positioning interface will change to MDI submode only after the program ends or is terminated
(STW1 bit4).

0 - Deactivation of the MDI submode. If there is a MDI motion command still executed the path interpolation
shall stop with the current profile deceleration and the MDI motion command shall be rejected.

(2) AKTSATZ - Traversing Block Selected

Traversing block selected.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
2533 | AKTSATZ UINT RO TPZD UINT 0 No -

B Data Description

Bit

Data Description

Number of the motion record actually active (executed by the path interpolation). A minimum number of 64
records (bits 0 to 5) shall be supported by the drive. Bits 0 to 9 are only relevant in Program submode (in MDI-
submode and while no program is being executed the number should be 0).

14

10 ...

Reserved for future use by PROFIdrive profile.

15

Status of mode switch:

1 - MDI submode active. The input values for the motion record will be taken out of the signals TARPOS,
MDI_VELOCITY, MDI_ACC and MDI_DEC.

0 - Program submode active. The initial motion record for the start of the motion task will be taken out of bits 0
to 9 of this signal.

(3) MDI Acceleration

The MDI acceleration is the normalized value to parameter 6083h (profile acceleration). The interpretation of
this value is: FFFFh => 100% of 60C5h (max. acceleration).

PNU PDO Value Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2536 | MDI acceleration UINT RW RPZD UINT 0 Yes N2 *

* FFFFh => 100% of 60C5h (max. acceleration)

n Object Dictionary
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(4) MDI Deceleration

The MDI deceleration is the normalized value to parameter 6084h (profile deceleration). The interpretation of
this value is: FFFFh => 100% of 60C6h (max. deceleration).

PNU PDO Value Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2537 | MDI deceleration UINT RW RPZD UINT 0 Yes N2 *

* FFFFh => 100% of 60C5h (max. acceleration)

(5) MDI Mode
Sets the mode of MDI traversing block.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2538 | MDI mode UINT RwW RPZD UINT 0 No -

B Data Description

Bit Data Description
1 - Absolute positioning mode. The target position in the signal TARPOS defines the absolute target position for
0 the motion.
0 - Relative positioning mode. The target position in the signal TARPOS defines the relative target position for
the motion related to the actual axis position.
11 5 Reserved for future use by PROFIdrive profile.

(6) Traversing Block Task Mode

Sets the influence of the task for the traversing block.

PNU PDO Value | Default .

(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
. Array

2610 | Traversing block task mode UDINT][64] RW No UDINT 0 Yes -

B Data Description

Bit Data Description
1- Absolute positioning. The Traversing Block Target Position is defined as absolute target position for the
0 motion.
0 -Relative positioning. The Traversing Block Target Position is defined as relative target position for the
motion related to the actual axis position.
11 5 Reserved for future use by PROFIdrive profile
16 ...
31 Reserved

(7) Traversing Block Target Position

The target position is the position that the drive should move to in PROFIdrive position profile mode using the
settings of motion Traversing Block parameters such as velocity, acceleration, deceleration.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2611 | Traversing block target position UD?I?%}[% 4] RW No DINT 0 Yes Pos units
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(8) Traversing Block Profile Velocity

The profile velocity is the velocity normally attained at the end of the acceleration ramp during a profiled
move and is valid for both directions of motion. The profile velocity is given in user defined speed units.

PNU

PDO

Value

Default

(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
2612 | Traversing block profile velocity Array RW No 0..2311 0 Yes Vel units
UDINT[64] s
(9) Traversing Block Profile Acceleration
The profile acceleration for the traversing block is given in user defined acceleration units.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
. ) . Array 31 .
2613 | Traversing block profile acceleration UDINT[64] RW No 0..2314 0 Yes Vel units
(10) Traversing Block Profile Deceleration
The profile deceleration for the traversing block is given in user defined acceleration units.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
. ) . Array 31 .
2614 | Traversing block profile acceleration UDINT[64] RW No 0..2314 0 Yes Vel units
(11) Target Position
The target position is the position that the drive should move to in position profile mode using the current set-
tings of motion control parameters such as velocity, acceleration, deceleration, motion profile type etc.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
607A | Target position DINT RW RPZD DINT 0 - Pos units
(12) Position Range Limit
This object shall indicate the configured maximal and minimal position range limits. It shall limit the numeri-
cal range of the input value. On reaching or exceeding these limits, the input value shall wrap automatically to
the other end of the range. Wrap-around of the input value may be prevented by setting software position lim-
its as defined in software position limit object (607Dh). The values shall be given in user-defined position
units.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
- I Array .
607B | Position range limit DINT[2] RW No - - Yes Pos units
B Data Description
Sub Name Value Range Default Value
0 | Min position range limit 231 <= Valuerange <=0  |-23!
1 Max position range limit 0 <= Value range <= 231|231

Note: Please refer to parameter position range limit designation (2400h).

n Object Dictionary
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(13) Software Position Limit

Software position limit contains the sub-parameters min position limit and max position limit. These parame-
ters define the absolute position limits for the position demand value and the position actual value. Every new
target position must be checked against these limits. The limit positions are specified in position units (same as
target position) and are always relative to the machine home position.

Software limit change is not allowed in Operation enable and Quick stop state.

Movement operation from out of limits condition is allowed only to the negative direction of the software
limit. The setting of Min position limit > Max position is not allowed.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
e Array ;
607D | Software position limit DINT[2] RW No - - Yes Pos units
B Data Description
Sub Name Value Range Default Value
0 | Min position limit DINT 231
1 Max position limit DINT 2311

* For Incremental Encoder
Software position limit values are activated once the homing is completed after power-up.

* For Absolute Encoder
When an absolute encoder is connected to the SERVOPACK, no homing has to be done, that the software
position limits are activated.

(14) Max Profile Velocity

The profile deceleration for the traversing block is given in user defined acceleration units.

PDO Value | Default
Mapping | Range | Value

PNU

(hex) EEPROM Units

Name Data Type | Access

0 ... Max Max
607F | Max profile velocity UDINT RW No motor motor Yes Vel units
speed speed *

* Max motor speed taken from the driver during initialization.

(15) Profile Velocity

The profile velocity is the velocity normally attained at the end of the acceleration ramp during a profiled
move and is valid for both directions of motion. The profile velocity is given in user defined speed units. It is
converted to position increments per second using the velocity encoder factor.

PNU PDO Value | Default .

(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
0... Max

6081 | Profile velocity UDINT RW RPZD profile 0 Yes Vel units
velocity

(16) Profile Acceleration

The profile acceleration is given in user defined acceleration units.

PNU PDO Value Default ;
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6083 | Profile acceleration UDINT RW rpzD | ° é‘(;cl\e/[lax 0 Yes Acc units
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(17) Profile Deceleration

The profile deceleration is given in the same units as profile acceleration. If this parameter is not supported,
then the profile acceleration value is also used for deceleration.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
6084 | Profile deceleration UDINT RW RPZD Oa.écl\e/llax 0 Yes Acc units
(18) Quick Stop Deceleration
The quick stop deceleration is the deceleration used to stop the motor if the 'Quick Stop' command is given
and the quick stop option code (see 605Ah) is set to 2. The quick stop deceleration is given in the same units
as the profile acceleration.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
0 ... Max Max
6085 | Quick stop deceleration UDINT RW RPZD d ) motor Yes Acc units
ecel decel.
* The deceleration calculated on the basis of taken value from the driver during initialization.
(19) Max. Acceleration
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 destroyed. The value is given in
user-defined acceleration physical units.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
0 ... Max Max
60C5 | Max. acceleration UDINT RW No motor motor Yes Acc units
accel. accel.
* Max. motor acceleration calculated on the basis of taken value from the driver during initialization.
Note: Max. motor deceleration is equal to Max. motor acceleration.
(20) Max. Deceleration
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 destroyed. The value is given in the
same physical unit as the max acceleration object (60C5h).
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
0 ... Max Max
60C6 | Max. deceleration UDINT RW No motor motor Yes Acc units
decel. decel.

* Max. motor deceleration calculated on the basis of taken value from the driver during initialization.

Note: Max. motor deceleration is equal to Max. motor acceleration.

n Object Dictionary
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8.7 Homing Function
(1) Home Offset

The home offset is the difference between the zero position for the application and the machine home position

8-30

(found during homing).
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
607C | Home offset DINT RW No DINT 0 Yes Pos units
* For Incremental Encoder
During the 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.
» For Absolute Encoder
When an absolute encoder is connected to the SERVOPACK, the home offset is added to the encoder absolute
position (the position actual value) in power up phase.
Home Zero
position position
home_offset
(2) Homing Method
The homing method object determines the method that will be used during homing.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6098 | Homing method INT RW No 0..35 0 Yes -

B Data Description

Bit Data Description

0 No homing operation required

Homing on the negative limit switch and index pulse

2 Homing on the positive limit switch and index pulse

3,4 |Homing on the positive home switch and index pulse

5,6 |Homing on the negative home switch and index pulse

17 | Homing on the negative limit switch - same homing as method 1 without index pulse

18 | Homing on the positive limit switch - same homing as method 2 without index pulse

19, 20 | Homing on the positive home switch - same homing as method 3, 4 without index pulse

33, 34 | Homing on index pulse

35 | Homing on the current position




8.7 Homing Function

(3) Home Speed

This object entries define the speeds used during homing and is given in user velocity units.

PNU PDO Value | Default ;
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6099 | Home speed UDINT([2] RW No - - Yes Vel units
B Data Description
Sub Name Value Range Default Value
0 Speed during search for switch 0 ... Max motor speed 0
1 Speed during search for zero 0 ... Max motor speed 0
(4) Homing Acceleration
The homing acceleration establishes the acceleration to be used for all accelerations and decelerations with the
standard homing modes and is given in acceleration units.
PNU PDO Value | Default ;
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
0 ... Max.
609A | Homing acceleration UDINT RW RPZD motor 0 Yes Acc units
accel.

n Object Dictionary
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8.8 Position Control Function

Position Demand Value

(1)

This object provides the demanded position value in user position units.

PNU
(hex)

Name

Data Type

Access

PDO
Mapping

Value
Range

Default
Value

EEPROM

Units

6062

Position demand value

DINT

RO

TPZD

DINT

Pos units

(2)

Position Actual Internal Value

The actual value of the position measurement device is one of the two input values of the closed loop position

control. The data unit is defined as increments.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6063 | Position actual internal value DINT RO TPZD DINT No - Inc
(8) Position Actual Value
This object represents the actual value of the position measurement device in defined units.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6064 | Position actual value DINT RO TPZD DINT No - Pos units

(4)

Following Error Window

This parameter 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 may occur when a drive is blocked, unreachable profile velocity occurs, or at wrong closed-

loop coefficients.

PNU PDO Value Default ;
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6065 | Following error window UDINT RO No 0..2311 32 Yes Pos units

()

Following Error Time Out

A position actual value outside the allowed range of the following error window around a position demand
value for longer than the following error time out will toggle the following error bit in the Statusword.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6066 | Following error time out UINT RW No UINT 0 Yes ms

Position Window

(6)

The position window defines a symmetrical range of accepted positions relatively to the target position.
If the actual value of the position encoder is within the position window, this target position is regarded as

reached.
PNU PDO Value Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
6067 | Position window UDINT RW No 0..2314 32 Yes Pos units




8.8 Position Control Function

(7) Position Window Time

When the actual position is within the position window during the defined position window time which is
given in multiples of milliseconds, the corresponding bit 10 target reached in the Statusword will be set to one.

PNU

PDO

Value

Default

(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
6068 | Position window time UINT RW No UINT 0 Yes ms
(8) Following Error Actual Value
This object provides the actual value of the following error.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
60F4 | Following error actual value DINT RO TPZD DINT No - Pos units
(9) Position Demand Value - Inc
This output of the trajectory generator in profile position mode is an internal value using increments as unit
what is expressed with a position demand value - inc. To save calculation time for some applications, this
object is additionally introduced to the position demand value (6062h).
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
60FC | Position demand value - inc DINT RO TPZD DINT No - Inc

n Object Dictionary
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8.9 PROFIdrive Velocity Mode

(1) Speed Setpoint A
The speed setpoint A is the normalized value to parameter 60FFh (target velocity).
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2505 | Speed setpoint A INT RW RPZD INT 0 Yes N2 *
*4000h => 100% of max. profile velocity (607Fh / 2)
(2) Speed Actual Value A
The speed actual value A is the normalized value to parameter 606Ch (velocity actual value).
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2506 | Speed actual value A INT RO TPZD INT 0 Yes N2 *
*4000h => 100% of max. profile velocity (607Fh / 2)
(3) Speed Setpoint B
The speed setpoint B is the normalized value to parameter 60FFh (target velocity).
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2507 | Speed setpoint B DINT RW RPZD DINT 0 Yes N4 *
*40000000h => 100% of max. profile velocity (607Fh / 2)
(4) Speed Actual Value B
The speed actual value B is the normalized value to parameter 606Ch (velocity actual value).
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
2508 | Speed actual value B DINT RO TPZD DINT 0 Yes N4 *

(5)

*40000000h => 100% of max. profile velocity (607Fh / 2)

Velocity Demand Value

The output value of the trajectory generator may be corrected by the output value of the position control func-

tion. It is then provided as a demand value for the velocity controller and given in the velocity units.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
606B | Velocity demand value DINT RO TPZD DINT No - Vel units

(6)

Velocity Actual Value

The velocity actual value is also represented in velocity units and is coupled to the velocity used as input to the

velocity controller.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
606C | Velocity actual value DINT RO TPZD DINT No - Vel units




8.9 PROFIdrive Velocity Mode

(7) Velocity Window

The velocity window monitors whether the required process velocity has been achieved after an eventual
acceleration or deceleration (braking) phase.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
606D | Velocity window UINT RW No UINT 0 Yes Vel units
(8) Velocity Window Time
The corresponding bit 10 target reached is set in the Statusword when the difference be-tween target velocity
and the velocity actual value is within the velocity window longer than the velocity window time.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
606E | Velocity window time UINT RW No UINT 0 Yes ms
(9) Velocity Threshold
This object shall indicate the configured velocity threshold that determines if velocity actual value is exceeded
or reached to threshold value.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
606F | Velocity threshold UINT RW No UINT 0 Yes Vel units
(10) Target Velocity
The target velocity is the input for the trajectory generator and the value is given in velocity units.
PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
60FF | Target velocity DINT RW RPZD DINT 0 - Vel units
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8.10 Profile Torque Mode
(1) Target Torque

This parameter is the input value for the torque controller in profile torque mode.

(hex) Name Data Type | Access | o0 | gole® | Qo | EEPROM | Units
per thou-
6071 | Target torque INT RW | RPZD | INT 0 ] Si‘;‘ties dOf
torque

(2) Max Torque

This value represents the maximum permissible torque in the motor.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
Max per thou-

6072 | Max torque UINT RW No UINT | motor Yes sands of
forque * rated

torque

* Max motor torque taken from the driver during initialization.

(3) Torque Demand

This parameter is the output value of the torque limit function (if the torque control and power-stage function
are available).

51':3) Name Data Type | Access M:[?p%g %/:rl]l:; R/eaflilélt EEPROM | Units
per thou-
6074 | Torque demand INT RO | TPZD | INT 0 - Sar‘:ti:d"f
torque

(4) Torque Actual Value

The torque actual value corresponds to the instantaneous torque in the drive motor.

(?:)L(J) Name Data Type | Access MZ[E)p%g %/:Lléee E\)Zflilgt EEPROM Units
per thou-
6077 | Torque actual value INT RO TPZD INT 0 - Si‘;(ties dOf
torque

(5) Torque Slope

This parameter describes the rate of change of torque.

&E)L(J) Name Data Type | Access M:[?p%g %/aarl]l:; R/eaflilélt EEPROM Units
per thou-
sands of

6087 | Torque slope UDINT RW RPZD UDINT |o.. 231 Yes rated
torque per
second
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8.11 Touch Probe Function

(1) Touch Probe Function

This object indicates the configured function of the touch probe.

(I?E)L(J) Name Data Type | Access MaP;E)pci)n g %/:ngz Dveafﬁj lgt EEPROM Units
60B8 | Touch probe function UINT RW RPZD UINT 0 - -
Note: Bit 0 to 7 for touch probe 1, bit 8 to 15 for touch probe 2.
60B8h bit2,10 cannot be changed after 60B8h bit 4,12 has been set to 1.
B Data Description
Bit Value Explanation
0 0 Switch off touch probe 1
1 Enable touch probe 1
1 0 Trigger first event
1 Continuous
9 0 Trigger with touch probe 1 input
1 Trigger with zero signal of position encoder
3 - Reserved
4 0 Switch off sampling at touch probe 1
1 Enable sampling at touch probe 1
5 - Not supported
6,7 |0 User-defined (not used)
8 0 Switch off touch probe 2
1 Enable touch probe 2
g 0 Trigger first event
1 Continuous
10 0 Trigger with touch probe 2 input
1 Trigger with zero signal of position encoder
11 - Reserved
12 0 Switch off sampling at touch probe 2
1 Enable sampling at touch probe 2
13 |- Not supported
14,15 |- User-defined (not used)
(2) Touch Probe Status
This object provides the status of the touch probe.
(iz)"(") Name Data Type | Access MaP;I)DpCi)n g %/:LL;Z Dveafﬁj :lt EEPROM Units
60B9 | Touch probe status UINT RW TPZD UINT 0 - -

Note: Bit 0 to 7 for touch probe 1, bit 8 to 15 for touch probe 2.

If the continuous latch is enabled (60B8h bitl=1 or bit9=1, with every update of touch probe value stored the bit7 or

bit 15 of 60BYh is toggled.

n Object Dictionary
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B Data Description

Bit

Value

Explanation

0

0

Touch probe 1 is switched off

Touch probe 1 is enabled

Touch probe 1 no value stored

—| o| —

Touch probe 1 value stored

Not supported

Reserved

Toggle with every update of touch probe 1 value stored

Touch probe 2 is switched off

Touch probe 2 is enabled

Touch probe 2 no value stored

Touch probe 2 value stored

10

Not supported

1..14

Reserved

15

0,1

Toggle with every update of touch probe 2 value stored

(3) Touch Probe Pos1 Pos Value
This object shall provide the position value of the touch probe 1.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
60BA | Touch probe pos1 pos value DINT RO TPZD DINT - - Pos units
(4) Touch Probe Pos2 Pos Value
This object shall provide the position value of the touch probe 2.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range | Value EEPROM Units
60BC | Touch probe pos2 pos value DINT RO TPZD DINT - - Pos units
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8.12 Digital Inputs/Outputs

(1) Digital Inputs

This index defines simple digital inputs for drives.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
2521 | Digital inputs UINT RO TPZD UINT - - -

Note: 0 - Signal state is Lo (Close).
1 - Signal state is Hi (Open).

SIO ... SI6 are user-defined by setting servo parameter. They do not have to be fixed signal.

B Data Description

Bit Data Description Explanation

0 SI0 SI0 port input

1 SI1 SI1 port input

2 SI2 SI2 port input

3 S13 SI3 port input

4 S14 SI4 port input

5 SI5 SI5 port input

6 SI6 SI6 port input

7 Reserved

8 HWBBI1 Hardwired base block signal input 1

9 HWBB2 Hardwired base block signal input 2
10 ... 15 | Reserved

(2) Digital Outputs

This index defines simple digital outputs for drives.

PNU PDO Value | Default .
(hex) Name Data Type | Access Mapping | Range Value EEPROM Units
2522 | Digital outputs UINT RW RPZD UINT 0 - -

Note: SOLI ... SO3 are defined by the user by setting servo parameter.

0 - Switch off command
1 - Switch on command

To output these signals, set servo parameter PN50E, Pn50F and Pn510 to 0.

B Data Description

Bit Data Description Explanation
0 SOl SOL1 port output
SO2 SO2 port output
2 SO3 SO3 port output
3 ... 15 | Manufacturer specific No signal reference
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9 Troubleshooting

9.1.1 Alarm Notification PDU

9.1

9.1.1

Alarm Mechanism

Alarm Notification PDU

When a fault or alarm situation occurs in the drive, the Option card will send an alarm notification, which the

master station must acknowledge.

Attribute Description
BlockHeader -
AlarmType Diagnosis appears/disappears
API PROFIdrive profile 0x3A00
SlotNumber Slot number of the drive object (DO)

SubslotNumber

Subslot number of the subslot to which the diagnosis object relates

ModuleldentNumber

Module identification number of the DO

SubmoduleldentNumber

O0xFFFF

AlarmSpecifier

Diagnosis type

UserStructureldentifier

Channel diagnosis data 0x8000

ChannelNumber

Whole submodule 0x8000

ChannelProperties.Type

0

ChannelProperties.Reserved

0

ChannelProperties.MaintenanceRequired

0 = no maintenance required
1 = maintenance required

ChannelProperties.MaintenanceDemanded

0 =no warning
1 = warning present

ChannelProperties.Specifier (1) Z ?ﬁu{?;i‘t:sent
ChannelProperties.Direction 0

ChannelProperties.Type 0

ChannelErrorType Error code of drive fault drive alarm
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9.1.2 ChannelErrorType

Fault classes
mechanism

Alarm notification PDU

Warning buffer — .
Mapping onto
PROFIdrive i .
diagnosis Diagnosis data
objects
Fault buffer — —— ChannelErrorType

—— ChannelProperties.Specifier
—— ChannelProperties.MaintenanceDemanded

———— AlarmType (appear/disappear)

Fault present

ChannelProperties

Warning present

Specifier Maintenance Demanded
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 0

The ChannelErrorType of the alarm notification PDU is coded as follows:

ChannelErrorType Description
Ox XXX For details, refer to chapt;rs “Alarm List for SERVOPACKSs with Command Option
Attachable Type” and “List of the PROFINET Network Module Alarms”
0x2001 Motion buffer full warning
0x2009 Abnormal control state
0x200B Impermissible traversing block data
0x3006 Warning: Wrong value received via PZDO
0x3008 Read/Write EEPROM error
0x3009 Communication Error

n Troubleshooting
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9.1.3 Fault Buffer Mechanism

9.1.3 Fault Buffer Mechanism

The PROFIdrive profile provides a fault buffer that can store eight fault situations to PROFIdrive parameters.
The table below shows the structure of the fault buffer. The rows are represented by the sub-indices. Error
messages are entered in rows, in the sequence they appeared. Each line in the fault buffer represents a fault
message, which is a part of a fault situation.

The error must be acknowledged after eliminating the cause. After resetting the error of STW1.bit7, this error
is moved from the actual situation memory (PNU947 sub indicies 0-7) to the “fault situation n-1”. This allows
subsequent tracking of the faults. The PNU 944 (fault message counter) increments each time the fault buffer
changes.

Sub PNU 947 Fault number ‘ Alarm occured

e.g. 1IF10

Actual fault situation n

~N| o g M| W N | O

Fault message counter
10
ETR PNU 944
Fault situation (n-1)
12 n++

13
EVE e.g. n=1

16 ... 23 ‘ Fault situation (n-2)

24 .31 ‘ Fault situation (n-3)

32...39 ‘ Fault situation (n-4)

40 ... 47 ‘ Fault situation (n-5)

48 ... 55 ‘ Fault situation (n-6)

56 ... 63 ‘ Fault situation (n-7)




9.2 Troubleshooting

9.2

Troubleshooting
The SERVOPACK stops the servomotor by one of the methods described below, and displays the alarm status.

W Status Display

The alarm code is displayed.

SERVOPACK Panel Display Example: A. — 0 —> 1 - 0

Digital Operator The alarm code is displayed.

Statusword (ZSW1) bit 3 (Fault) turns 1.

Statusword (ZSWT1) (Object 6041h) (Bit 3 is 0 when operation is normal.)

Error Code (Object PNU947) The alarm code for the current error is stored in object PNU947.
The controller is notified of the alarm that occurred.

Emergency Message (When PROFINET communication is not stable, the controller may not be
notified.)

B Alarm Stopping Method

Gr.1: The servomotor is stopped according to the setting in Pn001.0 if an alarm occurs. Pn001.0 is factory-set
to stop the servomotor by applying the DB.

Gr.2: The servomotor is stopped according to the setting in Pn00B.1 if an alarm occurs. Pn00B.1 is factory-set
to stop the servomotor by setting the speed reference to “0.” The servomotor under torque control will
always use the Gr.1 method to stop. By setting Pn00B.1 to 1, the servomotor stops using the same
method as Gr.1. When coordinating a number of servomotors, use this alarm stop method to prevent
machine damage that may result due to differences in the stop method.

9.2.1 Alarm List for SERVOPACKs with Command Option Attachable Type
The following table provides a list of SERVOPACK alarms.
For details on causes of SERVOPACK alarms, and countermeasures to take, refer to 2-V series User's Manual
Design and Maintenance Rotational Motor/Command Option Attachable Type (SIEP S800000 60).
Servomotor
'ggg: Alarm Name Meaning Stop Q':;Q
Method
020h Parameter Checksum Error 1 | The data of the parameter in the SERVOPACK is incorrect. Gr.1 N/A
021h Parameter Format Error 1 The data of the parameter in the SERVOPACK is incorrect. Gr.1 N/A
022h System Checksum Error 1 The data of the parameter in the SERVOPACK is incorrect. Gr.1 N/A
030h Main Circuit Detector Error Detection data for power circuit is incorrect. Gr.1 Available
040h Parameter Setting Error 1 The parameter setting is outside the allowable setting range. Gr.1 N/A
. The encoder output pulse setting (pulse unit) (Pn212) is out-
041h E?r(;cr)der Output Pulse Setting side the allowable setting range or not satisfies the setting Gr.1 N/A
conditions.
042h Parameter Combination Error | Combination of some parameters exceeds the setting range. Gr.1 N/A
Semi-closed/Fully-closed Loop . .
044h Control Parameter Setting The settings of the fully-closed option module and Pn00B.3, Gri N/A
E Pn002.3 do not match.
rror
04Ah Parameter Setting Error 2 ;r;l;g;is an error in settings of parameters reserved by the Grl N/A
050h Combination Error The SERVOPACK and the servomotor capacities do not Grl Available
match each other.
051h Unsupported Device Alarm The device unit unsupported was connected. Gr.1 N/A
* Linear Scale Pitch Setting The setting of the linear scale pitch (Pn282) has not been
1
080h Error changed from the default setting. Grl N/A
The Host controller reference was sent to turn the Servo ON
0bOh ggnmcr?]!\?% SA?:I,I::] ON Zf(:ir the Servo ON function was used with the utility func- Gr.1 Available

n Troubleshooting
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9 Troubleshooting

9.2.1 Alarm List for SERVOPACKs with Command Option Attachable Type

Servomotor

Alarm : Alarm
Alarm Name Meaning Stop
Code Method Reset
100h Overcurrent or Heat Sink An overcurrent flowed through the IGBT. Grl N/A
Overheated Heat sink of the SERVOPACK was overheated. '
300h Regeneration Error Regenerative circuit or regenerative resistor is faulty. Gr.1 Available
320h Regenerative Overload Regenerative energy exceeds regenerative resistor capacity. Gr.2 Available
Main Circuit Power * Setting of AC input/DC input is incorrect. .
it Supply Wiring Error » Power supply wiring is incorrect. Grl Available
400h Overvoltage Main circuit DC voltage is excessively high. Gr.1 Available
410h Undervoltage Main circuit DC voltage is excessively low. Gr.2 Available
450h Maln-erCUIt The capacitor of the main circuit has deteriorated or is faulty. Gr.1 N/A
Capacitor Overvoltage
510h Overspeed The servomotor speed is excessively high. Gr.1 Available
Overspeed of Encoder Output | The motor speed upper limit of the set encoder output pulse .
S1th | puise Rate (pulse unit) (Pn212) is exceeded. Grl | Available
520h Vibration Alarm Vibration at the motor speed was detected. Gr.1 Available
521h Autotuning Alarm Zé‘i)lratlon was detected while performing tuning-less func- Grl Available
550h"1 Maximum Speed Setting Error | The Pn385 setting is greater than the maximum speed. Gr.1 Available
710h Overload: High Load The motor was operating for several secqnds tolseveral tens Gra Available
of seconds under a torque largely exceeding ratings.
720h Overload: Low Load The motor was operating continuously under a torque Grl Available
largely exceeding ratings.
730h . When the dynamic brake was applied, rotational energy .
731h Dynamic Brake Overload exceeded the capacity of dynamic brake resistor. Grl Available
Overload of Surge L .
740h Current Limit Resistor The main circuit power was frequently turned ON and OFF. Gr.1 Available
7A0h Heat Sink Overheated The heat sink of the SERVOPACK exceeded 100 °C. Gr.2 Available
7ABh | Builtsin Fanin SERVOPACK |1 ¢ | inside the SERVOPACK stopped. Gr.l Available
Stopped
* All the power supplies for the absolute encoder have failed
2
810h Encoder Backup Error and position data was cleared. Grl N/A
820h Encoder Checksum Error The checksum results of encoder memory is incorrect. Gr.1 N/A
* Absolute Encoder Battery The battery voltage was lower than the specified value after .
2
830h Error the control power supply is turned ON. Gr.l Available
840h Encoder Data Error Data in the encoder is incorrect. Gr.1 N/A
850h Encoder Overspeed The encoder was rotating at high speed when the power was Grl N/A
turned ON.
860h Encoder Overheated The internal temperature of encoder is too high. Gr.1 N/A
890h™1 Encoder Scale Error A linear scale fault occurred. Gr.1 N/A
891h"! Encoder Module Error An encoder fault occurred Gr.1 N/A
8AOh"3 External Encoder Error External encoder is faulty. Gr.1 Available
8A1h"3 External Encoder Error of Serial converter unit is faulty. Gr.1 Available
Module
* External Encoder Error of . .
3
8A2h Sensor (Incremental) External encoder is faulty. Gr.1 Available
* External Encoder Error of .. . .
3
8A3h Position (Absolute) The external encoder position data is incorrect. Gr.1 Available
8A5h™3 External Encoder Overspeed | The overspeed from the external encoder occurred. Gr.1 Available
8A6h™3 External Encoder Overheated | The overheat from the external encoder occurred. Gr.1 Available
b31h Current Detection Error1 The current detection circuit for phase-U is faulty. Gr.1 N/A

(Phase-U)
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Servomotor

Alarm " Alarm
Alarm Name Meaning Stop
Code Method Reset
Current Detection Error 2 S .
b32h (Phase-V) The current detection circuit for phase-V is faulty. Gr.1 N/A
Current Detection Error 3 N .
b33h (Current detector) The detection circuit for the current is faulty. Gr.1 N/A
bFOh System Alarm 0 “Internal program error 0" occurred in the SERVOPACK. Gr.1 N/A
bF1h System Alarm 1 “Internal program error 1" occurred in the SERVOPACK. Gr.1 N/A
bF2h System Alarm 2 “Internal program error 2" occurred in the SERVOPACK. Gr.1 N/A
bF3h System Alarm 3 “Internal program error 3" occurred in the SERVOPACK. Gr.1 N/A
bF4h System Alarm 4 “Internal program error 4" occurred in the SERVOPACK. Gr.1 N/A
C10h Servo Overrun Detected The servomotor ran out of control. Gr.1 Available
c20h™ Phase Detection Error An error occurred in phase detection. Gr.1 N/A
c21h™ Hall Sensor Error A hall sensor error occurred. Gr.l N/A
* Phase Information . . .
1
C22h Disagreement Magnetic detection failed. Gr.1 N/A
c50h™" Polarity Detection Error Magnetic detection failed. Gr.1 N/A
* Overtravel Detection at . . . . .
1
C51h Polarity Detection An overtravel signal was detected during polarity detection. Gr.1 Available
* Polarity Detection The servo has been turned ON while polarity detection was .
1
C52h Uncompleted not yet complete. Gr.1 Available
* Out of Range for Polarity The moving distance exceeded the set value of Pn48E in
1
C53h " | Detection middle of detection. Grl NA
C54h™1 Polarity Detection Error 2 Magnetic detection failed. Gr.1 N/A
Absolute Encoder Clear Error .
c8oh and Multi-turn Limit Setting Tlhe multi-turn for the absolute encoder was not properly Grl N/A
Error cleared or set.
C90h Encoder Communications Commuplcatlons bf:tween the SERVOPACK and the Grl N/A
Error encoder is not possible.
Encoder Communications . .
C91h Position Data Error An encoder position data calculation error occurred. Gr.1 N/A
c92h Encoder Communications An error occurs in the communications timer between the Grl N/A
Timer Error encoder and the SERVOPACK. ’
CAOh Encoder Parameter Error Encoder parameters are faulty. Gr.1 N/A
CbOh Encoder Echoback Error Contents of communications with encoder is incorrect. Gr.1 N/A
* . T Different multi-turn limits have been set in the encoder and
2 -
CCOh Multi-turn Limit Disagreement the SERVOPACK. Gr.1 N/A
Feedback Option Module
CF1h"3 Communications Error Reception from the feedback option module is faulty. Gr.l N/A
(Reception error)
Feedback Option Module . L . .
CF2h'3 | Communications Error (Timer T1mer for communications with the feedback option module Grl N/A
is faulty.
stop)
d00h Position Error Pulse Overflow | Position error pulses exceeded parameter (Pn520). Gr.1 Available
Position Error Pulse Overflow . .
do1h Alarm at Servo ON Position error pulses accumulated too much. Gr.1 Available
After a position error pulse has been input, Pn529 limits the
o speed if the Servo ON command is received. If Pn529 limits
Position Error Pulse Overflow the speed in such a state, this alarm occurs when the position
do2h Alarm by Speed Limit at Servo P . > Wl p Gr.2 Available
ON references are input and the number of position error pulsgs
exceeds the value set for parameter Pn520 (Excessive Posi-
tion Error Alarm Level).
* Motor-load Position Error Position error between motor and load is excessive when .
3
d10h Pulse Overflow fully-closed position control is used. Gr2 Available
d30h™ | Position Data Overflow The position data exceeded +1879048192. Gr.1 N/A

n Troubleshooting

9-7



9-8

9 Troubleshooting

9.2.1 Alarm List for SERVOPACKs with Command Option Attachable Type

*1. May occur if a linear servomotor is connected.
*2.  May occur if a rotational servomotor is connected.
*3.  May occur if a fully-closed option module is mounted.

Fault - - Operate Servomotor
Code bR DEsERiten AIarFr)n Reset | Stop Method
0020h ... | Alarm/Warning from Is{iefer t(;
0D30h |Sigma-5 sma-
manual
This alarm is detected when the initial sequence is not com-
pleted within 10s. The timeout period (between the power on
0EOOh Command option IF and the completion of DPM initial sequence) is provided for No
Option card initial error |both Option Card and Servo Unit.This alarm is not allowed for
an “alarm reset”, and the sequence is stopped after the alarm is
detected.
Servo Unit detects this alarm if the WDC of the cyclic data
refreshed by Option Card is not updated properly.
Command option IF After detecting the alarm, the cyclic data except for the WDC
0EO02h Option card is disabled, and the data is enabled back again to be refreshed Yes
synchronization error | when the WDC comes back to a normal state (WDC is defined
as normal when it is successfully refreshed for 16 consecutive
times).
Servo Unit detects this alarm if the checksum of the cyclic
data refreshed by Option Card is inappropriate.
0E03h Command option IF After detecting the alarm, the cyclic data is disabled, and the Yes
Option card data error | data is enabled back again to be refreshed when the WDC
comes back to a normal state (WDC is defined as normal
when it is successfully refreshed for 16 consecutive times)
Upon power on, Servo Unit confirms a Board ID signal output
OE70h Errpr of command from Option Card. This alarm is detected if Servo Unit deter-
option card not X . : No
detected mmes‘that Option Card is not connecAted. After the. alarm
detection, the DPM data exchange will not be carried out
Upon power on, Servo Unit confirms a Board ID signal output
0E73h Errpr of command from Option Card. This alarm is detected if “Board ID” or
option card not “ . ” o - No
supported OpType ’(,thlon Card ID)” set during “DPM Initial
Sequence” is found to be out of supported range
Upon power on, Servo Unit confirms a Board ID signal output
from Option Card. This alarm is detected if “OpType (Option
Card ID)” set during “DPM Initial Sequence” is different from
Error of command the Board ID obtained upon previous power on. It is to notify
0E80h option card not ) No

matching

that Option Card has been replaced by another type. After the
alarm detection, the DPM data exchange will be continued.
This alarm cannot be reset unless “Fn014” in an opera-tion
mode is executed.
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9.2.2 List of the PROFINET Network Module Alarms

This table lists the alarms of the PROFINET Network Module.

Fault
Code

Meaning

Description

Operate
Alarm
Reset

Zero
Speed
Stop

Servomotor
Stop Method

1EAOh

Command-Option IF
Servo Unit Initial Error

This alarm is detected when the initial sequence is not com-
pleted within 10 s. The timeout period (between the power
on and the completion of DPM initial sequence) is provided
for both Option Card and Servo Unit.

This alarm is not allowed for an “alarm reset”, and the
sequence is stopped after the alarm is detected.

Gr.1

1EA1h

Command-Option IF
Memory Check Error

Option Card detects this alarm if there is a “verify” error
during the memory check in the DPM initial sequence.
This alarm is not allowed for an “alarm reset”, and the
sequence is stopped after the alarm is detect-ed so that the
DPM data exchange will not be carried out.

Gr.1

1EA2h

Command-Option IF
Servo Synchronization

Error 1

Option Card detects this alarm if the WDC of the cyclic data
refreshed by Servo Unit is not updated properly.

After detecting the alarm, the cyclic data except for the
WDC is disabled, and the data is enabled back again to be
refreshed when the WDC comes back to a normal state
(WDC is defined as normal when it is successfully refreshed
for 16 consecutive times).

Yes

Gr.1

1EA3h

Command-Option IF
Servo Data Error

Option Card detects this alarm if the checksum of the cyclic
data refreshed by Servo Unit is inappropriate.

After detecting the alarm, the cyclic data is disabled, and the
data is enabled back again to be refreshed when the WDC
comes back to a normal state (WDC is defined as normal
when it is successfully refreshed for 16 consecutive times).

Yes

Gr.1

1A4Fh

Profinet Fatal Error

Option Card resource or configuration problem.

9.2.3

Troubleshooting of the PROFINET Network Module Alarms

Refer to the following table to identify the cause of an alarm and the action to be taken. Contact your Yaskawa representa-
tive if the problem cannot be solved by the described corrective action.

/élggrg Alarm Name Cause Investigative Action Corrective Action
Faulty connection Check the connection
between the SERVO- between the SERVO- Reconnect the
PACK and the PACK and the PROFINET Network
PROFINET Network PROFINET Network Module.
1EAOH Commanq-O.pFion IE Module. . Module. .

Servo Unit Initial Error | Fault occurred in the Repair or replace the
PROFINET Network - PROFINET Network
Module. Module.
Fault occurred in the Repair or replace the
SERVOPACK. B SERVOPACK.
Faulty connection Check the connection
between the SERVO- between the SERVO- Reconnect the
PACK and the PACK and the PROFINET Network
PROFINET Network PROFINET Network Module.

. Module. Module.
1EA1h Command-Option IF : :

Memory Check Error | Fault occurred in the Repair or replace the
PROFINET Network - PROFINET Network
Module. Module.
Fault occurred in the Repair or replace the
SERVOPACK. B SERVOPACK.

n Troubleshooting
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9 Troubleshooting

(cont’d)

Alarm
Code

Alarm Name

Cause

Investigative Action

Corrective Action

1EA2h

Command-Option IF
Servo Synchronization
Error

The synchronous timing

of the SERVOPACK and
the PROFINET Network
Module fluctuated due to

a fluctuation in the syn-
chronous timing of

PROFINET communica-

tion.

Turn the power supply
OFF and ON again and
then reestablish commu-
nication.

Faulty connection
between the SERVO-
PACK and the
PROFINET Network
Module.

Check the connection
between the SERVO-
PACK and the
PROFINET Network
Module.

Reconnect the
PROFINET Network
Module.

Fault occurred in the
PROFINET Network
Module.

Repair or replace the
PROFINET Network
Module.

Fault occurred in the
SERVOPACK.

Repair or replace the
SERVOPACK.

1EA3h

Command-Option IF
Servo Data Error

A communication error
occurred between the
SERVOPACK and the
PROFINET Network
Module due to noise.

Implement countermea-
sures for noise.

Faulty connection
between the SERVO-
PACK and the
PROFINET Network
Module.

Check the connection
between the SERVO-
PACK and the
PROFINET Network
Module.

Reconnect the
PROFINET Network
Module.

Fault occurred in the
PROFINET Network
Module.

Repair or replace the
PROFINET Network
Module.

Fault occurred in the
SERVOPACK.

Repair or replace the
SERVOPACK.
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9.3 Warning Displays

When a warning is detected, the SERVOPACK indicates the warning status as described below, and continues
operating the servomotor.

B Status Display

SERVOPACK Panel Display

The warning code is displayed.
Example: A. 59 —>1-50

Digital Operator

The warning code is displayed.

Statusword (ZSW1) (Object 6041h)

Statusword (ZSW1) bit 7 (Warning) turns ON.
(Bit 7 is OFF when operation is normal.)

Error Code (Object PNU947)

The warning code for the current error is stored in object PNU947.

Emergency Message

The controller is notified of the warning that occurred.
(When PROFINET communication is not stable, the controller may not be
notified.)

B List of Warnings
The following table provides a list of SERVOPACK warnings.

For details on causes of SERVOPACK warnings, and countermeasures to take, refer to 2-V series User's Man-
ual Design and Maintenance Rotational Motor/Command Option Attachable Type (SIEP S800000 60).

Warning Code Warning Name Meaning
. Position error pulse exceeded the parameter settings
900h Position Error Pulse Overflow (Pn520 x Pn51E/100).
901h Position Error Pulse Overflow When the servo turns ON, the position error pulses exceeded the
Alarm at Servo ON parameter setting (Pn526 x Pn528/100).
This warning occurs before the overload alarms (710h or 720h)
910h Overload occur. If the warning is ignored and operation continues, an
overload alarm may occur.
Abnormal vibration at the motor speed was detected. The detec-
911h Vibration tion level is the same as 520h. Set whether to output an alarm or
warning by “Vibration Detection Switch” of Pn310.
This warning occurs before the regenerative overload alarm
920h Regenerative Overload (320h) occurs. If the warning is ignored and operation contin-
ues, a regenerative overload alarm may occur.
This warning occurs before Dynamic Brake Overload (731h)
921h Dynamic Brake Overload alarm occurs. If the warning is ignored and operation continues,
a dynamic brake overload alarm may occur.
930h Absolute Encoder Battery Error Thls warning occurs when the absolute encoder battery voltage
is lowered.
This warning occurs before Undervoltage (410h) alarm occurs.
971h Undervoltage If the warning is ignored and operation continues, an undervolt-

age alarm may occur.

Note 1. Warning code is not outputted without setting Pn001.3 =1 (Outputs both Alarm Codes and Warning Codes.)
2. IfPn008.2 =1 (Do not detect warning) is selected, no warnings will be detected.

n Troubleshooting
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9 Troubleshooting

9.4

Conditions of the Servomotor

Troubleshooting Malfunction Based on Operation and

Troubleshooting for the malfunctions based on the operation and conditions of the servomotor is provided in
this section.

Be sure to turn OFF the servo system before troubleshooting items shown in bold lines in the table.

Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor Does

A servo ON command was not
input.

Check that the Controlword (object
6040h) is set to Operation enabled.

Set the Controlword (object 6040h)
value correctly.

The torque limit reference is set too
low.

Check the torque limit reference.

The torque limit reference is set too
high.

The Operation mode is not set.

Check whether the Operation mode
(object 6060h) is set.

Set the Operation mode (object
6060h) correctly.

A software limit is in effect.

Check whether the target position
exceeds the limit.

Specify a target position within the
limit range.

The PROFINET communication is
not established.

Check whether the PROFINET
indicators show Operational state.

Change the PROFINET communi-
cation state to Operational.

The forward run prohibited (P-OT)
and reverse run prohibited (N-OT)
input signals are turned OFF.

Check the P-OT and N-OT input
signals and the input signal alloca-
tion parameters (Pn50A, Pn50B).

Turn P-OT or N-OT input signal
ON.

Or, disable the P-OT and N-OT
input signal allocations.

Set the / HWBB1 or /HWBB?2 input

Not Start signal to ON.
The safety input signal (HWBB1 or | Check the’ HWBB1 or /HWBB2 When not using the safety function,
/HWBB?2) remains OFF. input signal. mount the safety function jumper
connector (provided as an acces-
sory) on the CNS.
. . Check the panel display to see Remove the cause of the alarm, and
An alarm is occurring. . . .
whether an alarm is occurring. then restart operation.
Run under no load and check the Reduce load or replace with larger
Overloaded i
load status. capacity servomotor.
Servomotor or encoder wiring dis- Check the wiring. Correct the wiring.
connected.
The main circuit power supply is Check whether the main circuit Wire the main circuit power supply
not ON. power supply is connected. correctly.
Th 1 ly i .
OI\? control power supply 1s not Check whether the control power ]| Wire the control power supply cor-
’ supply is connected. rectly.
Servomotor
Moves Servomotor wiring is incorrect Check the servomotor wirin Correct the wirin,
Instantaneously, ervomoto g is incorrect. eck the servomoto: g. orrect the g.

and then Stops

Servomotor
Speed Unstable

An PROFINET communication
error may have occurred, and the
reference may not be updated.

Check the PROFINET cable and
connector wiring.

Correct the PROFINET cable and
connector wiring.

The controller is not updating the
reference data in the regular cycle.

Trace the reference data and check
whether it is being updated in the
regular cycle.

Send the reference data in the regu-
lar cycle.

Wiring connection to servomotor is
defective.

Check connections of main circuit
cable (phases-U, -V, and -W) and
encoder connectors.

Tighten any loose terminals or con-
nectors.

9-12




9.4 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

Problem

Probable Cause

Investigative Actions

Corrective Actions

Dynamic Brake
Does Not Operate

Improper Pn001.0 setting

Check the setting of parameter
Pn001.0.

Correct the parameter setting.

DB resistor disconnected

Check if excessive moment of iner-
tia, motor overspeed, or DB fre-
quently activated occurred. If any of
these occurred, it is possible that
DB resistance may have been dis-
connected.

Replace the SERVOPACK, and
lighten the load. To prevent the
resistor from being disconnected,
take measures to reduce the load.

DB drive circuit fault

Replace the SERVOPACK.

Abnormal Noise
from Servomotor

The servomotor largely vibrated
during execution of tuning-less
function.

Check the servomotor speed wave-
form.

Reduce the load so that the moment
of inertia ratio becomes within the
allowable value, or increase the
load level or lower the tuning level
for the tuning-less level setting
(Fn200).

Mounting is not secured.

Check if there are any loose mount-
ing screws.

Tighten the mounting screws.

Check if there is misalignment of
couplings.

Align the couplings.

Check if there are unbalanced cou-
plings.

Balance the couplings.

Bearings are defective.

Check for noise and vibration
around the bearings.

Replace the servomotor.

Vibration source at the driven
machine

Check for any foreign matter, dam-
age, or deformations on the machin-
ery's movable parts.

Contact the machine manufacturer.

Noise interference due to incorrect
input/output signal cable specifica-
tions

The input/output signal cables must
be tinned annealed copper twisted-
pair or shielded twisted-pair cables

with a core of 0.12 mm? min.

Use the specified input signal wires.

Noise interference due to length of
input/output signal cable.

Check the length of the input/output
cable.

The input/output cable length must
be no more than 3 m.

Noise interference due to incorrect
encoder cable specifications.

The encoder cable must be tinned
annealed copper twisted-pair or
shielded twisted-pair cables with a

core of 0.12 mm? min.

Use the specified encoder cable.

Noise interference due to length of
encoder cable wiring

Check the length of the encoder
cable.

The encoder cable must be no more
than 20 m.

Noise interference due to damaged
encoder cable

Check if the encoder cable is dam-
aged or bent.

Replace the encoder cable and mod-
ify the encoder cable layout.

Excessive noise to the encoder
cable

Check if the encoder cable is bun-
dled with high-current line or near a
high-current line.

Correct the encoder cable layout so
that no surge is applied.

FG potential varies because of
influence of machines such as weld-
ers at the servomotor.

Check if the machines are correctly
grounded.

Ground machines correctly, and
prevent diversion to the FG at the
PG side.

SERVOPACK pulse counting error
due to noise interference

Check if there is noise interference
on the input/output signal line from
the encoder.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or servomotor installation

is incorrect (mounting surface accu-
racy, fixing, alignment, etc.).

Reduce vibration from the machine,
or secure the servomotor installa-
tion.

An encoder fault occurred.

Replace the servomotor.

n Troubleshooting
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9 Troubleshooting

Problem Probable Cause Investigative Actions Corrective Actions
Unbalanced servo gains Check to see lfth? servo gains have Execute the advanced autotuning.
been correctly adjusted.

Speed loop gain value (Pn100) too g;lelc (l)(ot)he speed loop gain value Reduce the speed loop gain
high. Facto .settin :Kv=40.0H (Pn100).

Servomotor Y & i

Vibrates at Position loop gain value (Pn102) Check the position loop gain value Reduce the position loop gain

Frequency of 00 high (Pn102). (Pn102)

Approx 200 to 400 ’ Factory setting: Kp = 40.0/s ’

Hz

Incorrect speed loop integral time
constant (Pn101) setting

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101) setting.

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
setting (Pn103).

Correct the moment of inertia ratio
(Pn103) setting.

High Rotation
Speed Overshoot
on Starting and
Stopping

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Execute the advanced autotuning.

Speed loop gain value (Pn100) too
high

Check the speed loop gain value
(Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Position loop gain value (Pn102)
too high

Check the position loop gain value
(Pn102).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101) setting

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant setting (Pn101).

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
setting (Pn103).

Correct the moment of inertia ratio
setting (Pn103).

Overtravel (OT)

Forward or reverse run prohibited
signal is input.

Check the external power supply

(+24 V) voltage for the input signal.

Correct the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates properly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
is wired correctly.

Correct the overtravel limit switch
wiring.

Check the settings for Pn50A and
Pn50B.

Set the parameters correctly.

Forward or reverse run prohibited
signal malfunctioning.

Check the fluctuation of the input
signal external power supply (+24
V) voltage.

Stabilize the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates correctly.

Stabilize the operation of the over-
travel limit switch.

Check if the overtravel limit switch
wiring is correct. (check for dam-
aged cables or loose screws.)

Correct the overtravel limit switch
wiring.

Incorrect forward or reverse run
prohibited signal (P-OT/N-OT)
allocation (parameters PnS0A.3,
Pn50B.0)

Check if the P-OT signal is allo-
cated in Pn50A.3.

If another signal is allocated in
Pn50A.3, select P-OT.

Check if the N-OT signal is allo-
cated in Pn50B.0.

If another signal is allocated in
Pn50B.0, select N-OT.

Incorrect servomotor stop method
selection

Check Pn001.0 and Pn001.1 when
the servomotor power is OFF.

Select a servo mode stop method
other than “coast to stop.”

Check Pn001.0 and Pn001.1 when
in torque control.

Select a servo mode stop method
other than “coast to stop.”

Servomotor
Overheated

Ambient temperature too high

Measure the servomotor ambient
temperature.

Reduce the ambient temperature to
40°C or less.

Servomotor surface dirty

Visually check the surface.

Clean dust and oil from the surface. I

Servomotor overloaded

Check the load status with monitor.

If overloaded, reduce load or
replace the SERVOPACK and the
servomotor with larger capacity.
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10 Parameter Access

10.1 Acyclic Parameter Access

A PROFIdrive acyclic parameter access mechanism can be used to access PROFIdrive parameters and drive
parameters using an index of BO2Eh and the structure in the figure below for write and read requests. Requests
and responses between the 10 device and the 10 controller or the IO supervisor are transferred with “Record
Data Objects”.

A write request is first sent containing the parameter request. If the write request is valid, the SGDV-OCB03A
acknowledges it with “request accepted”. If the write request is invalid, a negative response is returned with an
error code.

The master then sends a read request. If the SGDV-OCBO3A is still busy performing the internal parameter
request, it will return a negative response with an error code. In this case, the master repeats the read request of
SGDV-OCBO03A and has the PROFIdrive response data ready.

Master Record Data Object Slave
PROFIdrive ~ Write request « | Parameter request
Parameter request' 1 AN

1
!
Write response _ S
- . -
e without data
1
\
\
N Read request
~- : >|-< >
without data AN
\ Parameter
! Processing
.y Read response (-) _ //
- Y .
,/ without data
1
\
\
\ Read request
.~ . q > <>
without data N
|
1
. /
P‘ROFM”VS . Read response L J
X Y . Y
Parameter response with data Parameter response

In SIMATIC Manager there are S7 standard FBs (function blocks) available for use of acyclic parameter
access (read and write) of PROFIdrive parameter. These function blocks are SFB52 and SFB53:

* write one or more parameter -> SFB53 (write request change)
* write request for one or more parameter -> SFB52 (write request read)

oo RRD:SC b Laoo, | Function block SFBS3 “WRREC”
bworb | b BUSY L BooL . INPEX: connect the value BO2Fh, BO2Eh .
INT | INDEX ERROR | BOOL * write record set the length of the DP-V1 write request
INT | MLEN STATUS | DWORD to MLEN
LEN [INT + connect the DP-V1 message to RECORD
ANY | RECORD -- - RECORD
N R “ont baoo, | Function block SFBS2 “RDREC”
bworb4 1D BUSY | BOOL * INDEX: connect the value BO2Fh, BO2Eh
INTd INDEX ERROR |BOOL « read record set the max. length of the DP-V1 read
INTH LEN STATUS |- DWORD response
+ connect the DP-V1 message to RECORD
ANY - RECORD -- - RECORD




10.1 Acyclic Parameter Access

The content of the response differs on the write request sent before:

* Read request, called after Write request change —> information whether change request was successful/not
successful, e.g. data type mismatch, value too low...)

* Read request, called after Write request read —> values of the requested parameter value(s)

The communication is like following:

* Change parameter request:
» Write request change

* Response

* Read request (optional)

* Read response (change request successful/not successful, e.g. data type mismatch...) (optional)

* Read parameter request:

» Write request read
* Response

* Read request

* Read response

All drive parameters can be read and written by performing a read or write with the index value of the corre-
sponding parameter address in the drive. Refer to the drive’s Technical Manual for a list of these parameter
addresses. Data block contains PROFIdrive specific request or response header.

10.1.1 PROFIdrive Request Header

The following tables show the structure of the telegrams for the request: write parameter.

Fields Description Range Byte/
Word @
—— - 1G]
Request Reference Unique identification set by the master. Changed for 1255 Byte 8
each new request. <£
9]
. Request Parameter (01h) Kol
Request ID Request type for the issued block. Change Parameter (02h) Byte g
DO-ID To be set to O1h. 0..255 Byte &
No. of Parameters Number of parameters that are present in the request. 1 Byte
Attribute Type of object being accessed. Value (10h) Byte m
No. of Elements Number of array el@ments accessed or length of string 0.1..234 Byte
accessed. Setto 0 if non-array parameters are used.
Parameter Index (group) Address of the PROFIdrive parameter that is being 1. 65535 Word
accessed.
Subindex (parameter) Addresses the first array elemegt of the parameter. Drive 0. 65535 Word
parameter number when accessing drive parameters
Format * Refer to 10.1.5 Format Field 10-6. Byte
Number of Values * Number of values following. 1 Byte
The values of the request. In case of odd number of See For-
Values * bytes, a zero byte is appended to ensure the word struc- | Varies based on value mat field

ture of the telegram.

* Only when Request ID is 02h (Change Parameter). The Format, Number of Values, and Value Fields are
repeated for other parameters.

10-3
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10 Parameter Access

10.1.2 PROFIdrive Response Header

10.1.2 PROFIdrive Response Header

The following tables show the structure of the telegrams for the request “write parameter”:

Fields Description Range
Response Reference Mirrored from request. 1..255
R § he sl Inth h Request Param OK (01h)
esponse from the s gve.“nt e event that Request Param NAK (81h)
Response ID requested services fail, a “not acknowl-
» . Py Change Param OK (02h)
edged” (NAK) response will be indicated.
Change Param NAK (80h) not supported
DO-ID To be set to 1. 0..255
No. of Parameters Number of parameters that are present in 1 37
the response.
Format * Refer to 10.1.5 Format Field 10-6
Number of Values * Number of values following. 0..234

Values *

The values of the request.
When there is an odd number of bytes, a
zero byte is appended to ensure the word
structure of the telegram.

Varies based on value.

* Only when Request ID is 01h (Request parameter OK).

The Format, Number of Values, and Value fields are repeated for other parameters.

10.1.3 Write Parameter

Example: write request to change parameter

Byte Content Value Comment
0 Req. Ref. 07h Request Reference, e.g. 7
1 Req. ID 02h Change parameter OK
2 Axis No. 01h Axis 1
3 No. of par. 0lh Number of parameter to be changed
4 Attribute 10h Type of object being accessed: value
5 No. of Elem. 01h Number of elements
6 Par. No. O000On PROF]Idrive parameter
8 Subind 0000h Subindex 0 of the parameter
10 Format O0On Data type of “Value”, refer to 2.2.3 Data Types 2-4
11 No. of Val 01h Number of value
12 .* | Value O0O0O0On Value of the request

* depends on data type submitted in “Format”

Example: SGDV-OCBO03A gives a positive response without values

Byte Content Value Comment
0 Req. Ref. 07h Request Reference mirrored, e.g. 7
1 Response. ID 02h Change parameter OK
2 Axis No. 01h Axis 1
3 No. of par. 0lh Number of parameter to be changed




10.1 Acyclic Parameter Access

10.1.4 Read Parameter

Example: write request to read parameter

Byte Content Value Comment
0 Req. Ref. 08h Request Reference, e.g. 8
1 Req. ID 01lh Request parameter OK
2 Axis No. 01h Axis 1
3 No. of par. 01h Number of parameter to be changed
4 Attribute 10h Type of object being accessed: value
5 No. of Elem. 01h Number of elements
6 Par. No. O0O00n PROFIdrive parameter
8 Subind 00h Subindex 0 of the parameter

Example: SGDV-OCO03A gives a positive response

Byte Content Value Comment
0 Req. Ref. 08h Request Reference mirrored, e.g. 8
1 Req. ID 01lh Request parameter OK
2 Axis No. 01h Axis 1
3 No. of par. 01h Number of parameter to be changed
4 Format O0Oh Data type of “Value”, refer to 2.2.3 Data Types 2-4
5 No. of Val 01h Value was read
6..* |Value O0Oh Value of the parameter

* depends on data type submitted in “Format”

Example: SGDV-OCO03A gives a negative response

Byte Content Value Comment
0 Req. Ref. 08h Request Reference mirrored, e.g. 8
1 Req. ID 81h Change parameter NAK
2 Axis No. 01h Axis 1
3 No. of par. 01h Number of parameter to be changed
4 Format 44h Data type of “Value”, refer to 10.1.5 Format Field 10-6
5 No. of Val 01h Value should be read
6 Value O0O00n Error code

Parameter Access
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10.1.5 Format Field

10.1.5 Format Field

The table below shows the data types for the format field in the PROFIdrive response:

Code Data type

00h Reserved
01h .. 38h Standard data types
3%h .. 3Fh Reserved

40h Zero

41h Byte

42h Word

43h Double word

44h Error
45h .. 70h Reserved
71h .. 7Ch Standard data types
7Dh .. FFh Reserved

10-6
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11 Appendix

11.1 Object List

Description

¢« VOR = Valid On Reset
* Access:

* L = Local base mode parameter access
* G = Global base mode parameter access

* R =Read Only
* RW = Read and Write
* PZDO mapping:
* No = Can not be mapped

* Yes = May be mapped into PNU915 and PNU916
* TPZD = May be mapped into PNU916 only

PNU | Sub Name .?;;2 Access Msgp?ng EEP*?OM R/eaﬁlgt Lower Limit| Upper Limit | Unit
DO 10 data configuring (set point telegram)
0 |Set point PZD 0 uUle L, RW No Yes 6040h 0 OxFFFF -
1 Set point PZD 1 Ul6 L, RW No Yes 2505h 0 OxFFFF -
2 |Set point PZD 2 ule L, RW No Yes 0 0 OxFFFF -
3 |Setpoint PZD 3 ulé6 L,RW No Yes 0 0 OxFFFF -
4 |Set point PZD 4 ule L, RW No Yes 0 0 OxFFFF -
5 |Setpoint PZD 5 ulé6 L,RW No Yes 0 0 OxFFFF -
6 |Set point PZD 6 ule L, RW No Yes 0 0 OxFFFF -
915 7 |Set point PZD 7 Ul6é | L,RW No Yes 0 0 O0XFFFF -
8 |Set point PZD 8 ule L, RW No Yes 0 0 OxFFFF -
9 |Set point PZD 9 ulé6 L,RW No Yes 0 0 OxFFFF -
10 |Set point PZD 10 ule L, RW No Yes 0 0 OxFFFF -
11 |Set point PZD 11 Ulé6 L,RW No Yes 0 0 OxFFFF -
12 |Set point PZD 12 uUle L, RW No Yes 0 0 OxFFFF -
13 |Set point PZD 13 ule L, RW No Yes 0 0 0xFFFF -
14 |Set point PZD 14 uUle L, RW No Yes 0 0 OxFFFF -
15 |Set point PZD 15 Ul6 L, RW No Yes 0 0 OxFFFF -
DI 10 data configuring (actual value)
0 |Actual value PZD 0 Ulé6 L, RW No Yes 6041h 0 0xFFFF -
1 |Actual value PZD 1 ule L, RW No Yes 2506h 0 OxFFFF -
2 Actual value PZD 2 ule L, RW No Yes 0 0 0xFFFF -
3 |Actual value PZD 3 uUle L, RW No Yes 0 0 OxFFFF -
4 |Actual value PZD 4 ule L, RW No Yes 0 0 0xFFFF -
5 |Actual value PZD 5 uUle L, RW No Yes 0 0 OxFFFF -
6 |Actual value PZD 6 ule L, RW No Yes 0 0 0xFFFF -
916 7  |Actual value PZD 7 uUle L, RW No Yes 0 0 OxFFFF -
8 Actual value PZD 8 ule L, RW No Yes 0 0 0xFFFF -
9 |Actual value PZD 9 uUle L, RW No Yes 0 0 OxFFFF -
10 |Actual value PZD 10 Ul6 L, RW No Yes 0 0 0xFFFF -
11 |Actual value PZD 11 ule L, RW No Yes 0 0 OxFFFF -
12 |Actual value PZD 12 Ul6 L, RW No Yes 0 0 0xFFFF -
13 |Actual value PZD 13 ule L, RW No Yes 0 0 OxFFFF -
14 | Actual value PZD 14 Ul6 L, RW No Yes 0 0 0xFFFF -
15 |Actual value PZD 15 ule L, RW No Yes 0 0 OxFFFF -




11.1 Object List

Data

Default

PNU | Sub Name Type Access Mapping EEPJ?OM Value Lower Limit | Upper Limit | Unit
922 0 |Telegram selection Ul6 | L,RW No Yes 1 0 OXFFFF -
List of all parameters for signals
0 |Empty Ul16 L,R No No 0 - - -
1 |Controlword 1 (STW1) Ule6 L,R No No 6040h - - -
2 |Statusword 1 (ZSW1) ulé6 L,R No No 6041h - - -
3 |Controlword 2 (STW2) Ule6 L,R No No 2503h - - -
4 |Statusword 2 (ZSW2) ulé6 L,R No No 2504h - - -
5 |Speed setpoint A ule L,R No No 2505h - - -
6 |Speed actual value A Ul6 L,R No No 2506h - - -
7 |Speed setpoint B ul6 L, R No No 2507h - - -
8 |Speed actual value B Ul6 L,R No No 2508h - - -
9 ...20 |Empty ule6 L,R No No 0 - - -
21 |Input (digital) Ul16 L,R No No 2521h - - -
22 |Output (digital) ule6 L,R No No 2522h - - -
23 ... 31 |Empty Ul6 L, R No No 0 - - -
32 |Traversing block selection ule6 L,R No No 2532h - - -
33 | Actual traversing block Ul6 L,R No No 2533h - - -
34 |MDI target position ule6 L,R No No 607Ah - - -
35 |MDI velocity Ul16 L,R No No 6081h - - -
36 |MDI acceleration Ulé6 L, R No No 2536h - - -
37 |MDI deceleration ule6 L,R No No 2537h - - -
38 |MDI mode Ulé6 L,R No No 2538h - - -
923  |39..99|Empty uUl6 L,R No No 0 - - -
100 |Modes of operation ule L,R No No 6060h - - -
101 [Modes of operation display Ul6 L,R No No 6061h - - -
102 |Position demand value ule6 L,R No No 6062h - - -
103 |Position actual internal value ule6 L,R No No 6063h - - -
104 | Velocity demand value ule6 L, R No No 606Bh - - -
105 | Velocity actual value Ul16 L,R No No 606Ch - - -
106 |Target torque ule L,R No No 6071h - - -
107 |Torque demand Ul16 L,R No No 6074h - - -
108 |Torque actual value ule6 L,R No No 6077h - - -
109 |Profile acceleration ul6 L,R No No 6083h - - -
110 |Profile deceleration ule L,R No No 6084h - - -
111 |Torque slope Ul16 L,R No No 6087h - - -
112 | Touch probe mode ule L,R No No 60B8h - - -
113 |Touch probe status Ul6 L,R No No 60B9h - - -
114 | Touch probe pos 1 pos value ule L,R No No 60BAh - - -
115 |Touch probe pos 2 pos value Ul16 L,R No No 60BCh - - -
116 |Following error actual value ule6 L, R No No 60F4h - - -
117 |[Position demand internal value ule6 L,R No No 60FCh - - -
118 |Target velocity ule6 L,R No No 60FFh - - -
119 |Target position in range Ul6 L,R No No 2401h - - -
120 |Actual position in range ule6 L, R No No 2402h - - -
925 0 |Sign of life failures Ul6 | L,RW No Yes 1 - - -
930 0 |PROFlIdrive operating mode ul6 L,R No No 8000h - - -

>
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Data

Default

PNU | Sub Name Type Access Mapping EEF:?OM Value Lower Limit| Upper Limit | Unit
944 0  |Fault message counter ul6 L,R No No 0 - - -
Fault number
0 ... 7 |Actual fault situation n ule L,R No No 0 - - -
8 ... 15 |Fault situation (n-1) ule6 L,R No No 0 - - -
16 ... 23| Fault situation (n-2) ule L,R No No 0 - - -
947 24 ... 31| Fault situation (n-3) ul6 L, R No No 0 - - -
32 ... 39|Fault situation (n-4) ule L,R No No 0 - - -
40 ... 47| Fault situation (n-5) ule6 L,R No No 0 - - -
48 ... 55| Fault situation (n-6) ule L,R No No 0 - - -
56 ... 63 |Fault situation (n-7) ule6 L,R No No 0 - - -
952 Fault situation counter Ul16 L, RW No No 0 - - -
Drive unit identification
0 |Manufacturer ule6 G R No No 0111h - - -
1 Drive unit type Ul6 G R No No 0B03h - - -
964 2 |Software version Ul16 GR No No - - - -
3 |Firmware date (year) Ulé6 G R No No - - - -
4 |Firmware date (day/month) ule G R No No - - - -
5 |Number of drive objects (DO) uleé G R No No 0001h - - -
Profile identification number
965 1  |Profile number 0S[0] G, R No No 03h - - -
2 |Profile version OS[1] G R No No 2%h - - -
972 0 |Drive reset Ul16 G, RW No No 0 0 1 -
Base mode parameter access service identification
0 [Max block length ule L,R No No 240 - - -
T P o o [ [ e [ v | | R
2 |Max latency per request ulé6 L,R No No 0 - - -
DO identification
0 |Manufacturer ule6 L,R No No 0111h - - -
1 |DO type ul6 L,R No No 0000h - - -
2 |Software version Ul6 L, R No No - - - -
975 3 |Firmware date (year) ul6 L,R No No - - - -
4 |Firmware date (day/month) uleé L,R No No - - - -
5 |PROFIdrive DO type class (structure) Ule L,R No No 0001h - - -
6 |PROFIdrive DO sub class 1 Ule L,R No No 0015h - - -
7  |Drive object ID (DO-ID) Ul6 L,R No No 0001h - - -
976 0  |Load device parameter set Ul6 | GRW No No 0 0 1 -
977 0 Transfer in non-volatile memory Ule G.RW No No 0 0 1 )
(global) ’
ggg Number list of defined parameter uUl6[n] | L,R No No - - - -
61000 |0 ... 239 |NameOfStation U8[n] G R No Yes *2 - - - -
61001 | 0 ... 3 {IpOfStation 0OS[n] G, R No Yes *2 0000 - - -
61002 | 0 ... 5 [MacOfStation Usn] | GR No Yes *2 ?(%‘;EZS ; ; ;
61003 | 0 ... 3 |StandardGatewayOfStation OS[n] GR No Yes *2 0000 - - -
61004 | 0 ... 3 |SubnetMaskOfStation OS[n] G R No Yes *2 0000 - - -
2100 0  |Get parameter - Parameter identify ul6 RW No No FFFFh 0 0xFFFF




11.1 Object List

Data

Default

PNU | Sub Name Type Access Mapping EEPJ?OM Value Lower Limit | Upper Limit | Unit
2101 0  |Get parameter - Parameter value U32 R No No 0 0x8000 0000 |0x7FFF FFFF
2102 Set parameter - Parameter identify ul6 RW No No FFFFh 0 0XxFFFF
2103 0  |Set parameter - Parameter value U32 RW No No 0 0x8000 0000 |0x7FFF FFFF
2521 - |Digital inputs ul6 R TFI),ZZ%T_ No - - -
2522 - |Digital outputs ul6 RW Yes No 0 0 OXFFFF -
6040 - |Controlword ul6 RW Yes No 0 0 OxFFFF -
6041 - |Statusword ul6 R TPZD No 0 - - -
605A - |Quick stop option code 116 RW No Yes 2 0 3 -
605D - |Halt option code 116 RW No Yes 3 1 3 -
6060 - |Modes of operation 116 RW Yes Yes 0 0xFFFD 0x0007 -
6061 - |Modes of operation display 116 R TPZD No 0 - - -
2503 - |Controlword 2 ul6 RW Yes No 0 0x0000 OxFFFF -
2504 - |Statusword 2 ule6 R TPZD No 0 - - -
2300 - |User parameter configuration U32 RW No Yes 1 0 1 -

Position user unit
2301 0  |Numerator U32 RW No Yes 1 1 OxFFFF FFFF | -
1 Denominator U32 RW No Yes 1 1 OxFFFF FFFF | -
Velocity user unit
2302 0  |Numerator U32 RW No Yes 1 1 OXFFFF FFFF | -
1 |Denominator U32 RW No Yes 1 1 OxFFFF FFFF | -
Acceleration user unit
2303 0  |Numerator U32 RW No Yes 1 1 OxFFFF FFFF | -
1 Denominator U32 RW No Yes 1 1 OxFFFF FFFF | -
607A 0  |Target Position 132 RW Yes No 0 0x8000 0000 |0x7FFF FFFF| Pos
Position range limit
607B 0  |Min position range limit 132 RW No Yes 0x8000 0000 |0x8000 0000 0 Pos
1 |Max position range limit 132 RW No Yes 0x7FFF FFFF 0 O0x7FFF FFFF
Software position limit
607D 0  |Min position limit 132 RW No Yes 0x8000 0000 | 0x8000 0000 |0x7FFF FFFF| Pos
1 Max position limit 132 RW No Yes 0x7FFF FFFF |0x8000 0000 |0x7FFF FFFF| Pos
607F 0  |Max profile velocity U32 RW No Yes Ma;;gclgtor 0 Mas);g;gtor Vel
6081 | 0 |Profile velocity U2 | RW | Yes Yes 0 0 ‘}\gaé‘ogg%glg) Vel
6083 0  |Profile acceleration u32 RW Yes Yes 0 0 12/(1)1)%88:56)1 Acc
6084 0  |Profile deceleration U32 RW Yes Yes 0 0 %T%gécggl Acc
6085 0  |Quick stop deceleration u32 RW Yes Yes Ma()icergleoltor 0 %i%gg%e)l Acc
60C5 0 |Max acceleration u32 RW No Yes Ma:czré?tor 0 Ma;(cgle(l)tor Acc
60C6 0  |Max deceleration u32 RW No Yes Ma()iiercré(l)tor 0 Magl(elg::(l)tor Acc
607C Home offset 132 RW No Yes 0 0x8000 0000 |0x7FFF FFFF| Pos
6098 0 |Homing method 116 RW No Yes 0 0 34 -
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Data

PDO

Default

EEPROM - T
PNU | Sub Name Type Access Mapping o Value Lower Limit| Upper Limit | Unit
Homing speed
6099 0  |Speed during search for switch u32 RW No Yes 0 0 Mas);)ér(;gtor Vel
1 |Speed during search for zero U32 RW No Yes 0 0 Mi’;ggtor Vel
609A 0 |Homing acceleration u32 RW No Yes 0 0 Ma;crcrécl)tor Acc
2400 0 |Position range limit designation ul6 RW No Yes 0 0 3 -
2401 0 |Target position in range 132 R TPZD No - 0x8000 0000 |0x7FFF FFFF| Pos
2402 0 |Actual position in range 132 R TPZD No - 0x8000 0000 | 0x7FFF FFFF| Pos
6062 0  |Position demand value 132 R TPZD No - 0x8000 0000 |0x7FFF FFFF| Pos
6063 0 |Position actual value - inc 132 R TPZD No - 0x8000 0000 |0x7FFF FFFF| Inc
6064 0  |Position actual value - units 132 R TPZD No - 0x8000 0000 |0x7FFF FFFF| Pos
6065 0 |Following error window U32 RW No Yes 32 (20h) 0 0x7FFF FFFF| Pos
6066 0  |Following error time out uUlé6 RW No Yes 0 0 0xFFFF ms
6067 0 |Position window u32 RW No Yes 32 (20h)  [0x8000 0000|0x7FFF FFFF| Pos
6068 0  |Position window time Ul6 RW No Yes 0 0 O0XFFFF ms
60F4 0 |Following error actual value 132 TPZD No - 0x8000 0000 | 0x7FFF FFFF| Pos
60FC 0  [Position demand value - inc 132 TPZD No - 0x8000 0000 |0x7FFF FFFF| Inc
Interpolation time period
60C2
0  |Interpolation time units 116 RW No Yes 1 1 4 -
2505 | 0 |[Speed setpoint A (NSOLL A) 116 | RW | RPZD No 0 0x8000 OXTFFF | V3
2506 0 |Speed actual value A (NIST_A) 116 R TPZD No - 0x8000 0x7FFF \1\11621
2507 | 0 |[Speed setpoint B (NSOLL_B) B2 | RW | RPZD No 0 0x8000 0000 | 0x7FFF FFFF| 4t
2508 | 0 |[Speed actual value B (NIST B) 132 R | TPZD No ; 0x8000 0000 | 0x7FFF FFFE| 1t
606B 0 |Velocity demand value 132 R TPZD No - 0x8000 0000 | 0x7FFF FFFF| Vel
606C 0 [Velocity actual value 132 R TPZD No - 0x8000 0000 |0x7FFF FFFF| Vel
606D 0 [|Velocity window ul6 RW No Yes 0 0x000 0xFFFF Vel
606E 0  [Velocity window time Ul6 RW No Yes 0 0x000 OXFFFF ms
606F 0 | Velocity threshold ul6 RW No Yes 0 0x000 O0XFFFF Vel
60FF 0 |Target velocity 132 RW RPZD No 0 0x000 OXFFFF Vel
6071 0  |Target torque 116 RW RPZD No 0 0x8000 0000 |0x7FFF FFFF| *1
6072 0 [Max torque ule6 RW No Yes Max motor | Neg.max | Maxmotor |
torque  |motor torque|  torque
6074 Torque demand 116 TPZD No 0 0x8000 0x7FFF *]
6077 Torque actual value 116 TPZD No 0 0x8000 0x7FFF *]
6087 0 |Torque slope U32 RW RPZD Yes 0 0x0000 0000 |0x7FFF FFFF| *2
*1. Per thousands of rated torque
*2. Per thousands of rated torque per second
60B8 0  |Touch probe function ul6 RW RPZD No 0 0 OxFFFF -
60B9 0 |Touch probe status Ul6 TPZD No 0 0 0XFFFF -
60BA 0  |Touch probe pos 1 pos value 132 TPZD No - 0x8000 000 |0x7FFF FFFF| Pos
60BC 0 | Touch probe pos 2 pos value 132 TPZD No - 0x8000 000 |0x7FFF FFFF| Pos
Traversing block selection
2532 0 (SATZANW) ul6 RW RPZD Yes 0 0x0000 O0xFFFF -
2533 - |Actual traversing block (AKTSATZ) uUl6 R TPZD No 0 - - -
2536 - |MDI acceleration (MDI_ACC) ul6 RW RPZD No 0 0 0XxFFFF *3




11.1 Object List

PNU | Sub Name %‘;’gg Access MZ;I)Dp(i)ng EEPJ?OM Dveaflilgt Lower Limit | Upper Limit | Unit
2537 - |MDI deceleration (MDI_DEC) ul6 RW RPZD No 0 0 OxFFFF *3
*3.  Normalized (N2) acc units
2538 - |MDI mode (MDI_MOD) ‘ Ul6 | RW ‘ RPZD ‘ No 0 0 1 -
Traversing block task mode
2610 0  |Task mode value 0 U32 RW No Yes 0 0 OxFFFF FFFF | -
... 63 | Task mode value 1 ... 63 U32 RW No Yes 0 0 OxFFFF FFFF | -
Traversing block target position
2611 0  |Target position value 0 132 RW No Yes 0 0x8000 0000 |0x7FFF FFFF| Pos
... 63 | Target position value 1 ... 63 132 RW No Yes 0 0x8000 0000 |0x7FFF FFFF| Pos
Traversing block profile velocity
2612 0  |Profile velocity value 0 U32 RW No Yes 0 0 0x7FFF FFFF| Vel
... 63 | Profile velocity value 1 ... 63 U32 RW No Yes 0 0 Ox7FFF FFFF| Vel
Traversing block profile acceleration
2613 0  |Profile acceleration value 0 U32 RW No Yes 0 0 Ox7FFF FFFF| Acc
... 63 |Profile acceleration value 1 ... 63 U32 RW No Yes 0 0 Ox7FFF FFFF| Acc
Traversing block profile deceleration
2614 0  |Profile deceleration value 0 U32 RW No Yes 0 0 0x7FFF FFFF| Acc
... 63 | Profile deceleration value 1 ... 63 U32 RW No Yes 0 0 Ox7FFF FFFF| Acc

*1.  Write “Save” into the object 1010h. The current parameter data will be saved as a batch in the EEPROM.
If the objects are modified by the digital operator or SigmaWin+, the data will be directly stored in the EEPROM.
%2, Pn No. is the number of the parameter used for the digital operator and SigmaWin+.
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11 Appendix

11.2 SERVOPACK Parameters

The following table lists the SERVOPACK parameters. All parameters can be accessed by base mode parame-
ter access mechanism.

<Note>
* Use the objects 2102h (Set parameter - parameter identify) and 2103h (Set parameter - parameter value) to
write the parameters via acyclic parameter access functionality. Use the object PNU977 to store the setting

values in the non-volatile memory in the SERVOPACK.
« If the parameters are modified by the digital operator or SigmaWin+, the data will be directly stored in the
non-volatile memory.
» All SERVOPACK parameters have the following access attributes:
* Read/Write enabled
* May not be configured as DO 10 data
* Enabled to be stored in the EEPROM (non-volatile memory)
* In the PROFINET Network Module, the reference units of the SERVOPACK parameters are encoder

pulses (units: inc.).

. : Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Basic Function Select Switch 0 0000 to 00B3 - 0000 After restart UINT

4th 3rd 2nd 1st
digit digit digit digit

n. 1] L] It
Direction Selection
0

Forward reference for forward rotation.

Pn000 1 Forward reference for reverse rotation. (Reverse rotation mode)

2 to 3 | Reserved (Do not use.)

Reserved (Do not change.)

Reserved (Do not change.)

Reserved (Do not change.)
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11.2 SERVOPACK Parameters

. ! Factory Data
Pn No. Name Setting Range Units . When Enabled
9 9 Setting Type
Application Function Select Switch 1 0000 to 1122 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 101 0] It
Servomotor power OFF or Alarm Gr.1 Stop Mode
0 Stops the motor by applying DB (dynamic brake).
1 Stops the motor by applying dynamic brake (DB) and then releases DB.
2 Makes the motor coast to a stop state without using the dynamic brake (DB).
Overtravel (OT) Stop Mode
Pn001 0 Same setting as Pn001.0 (Stops the motor by applying DB or by coasting).
1 Sets the torque of Pn406 to the maximum value, decelerate the servomotor to a stop,
and then sets it to servolock state.
2 Sets the torque of Pn406 to the maximum value, decelerates the servomotor to a stop,
and then sets it to coasting state.
AC/DC Power Input Selection
0 Not applicable to DC power input: Input AC power supply through L1, L2 (, and L3) terminals.
1 Applicable to DC power input: Input DC power supply between B1/ + and —, or input
DC power supply between Bl and —2.
Reserved (Do not change.)
Application Function Select Switch 2 0000 to 4113 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L[] It
Torque Limit Reference Selection for Profinet Network Module
1 Enables the torque limit reference from the command option module.
(Automatically set by the Profinet Network Module.)
Speed Limit Reference Selection for Profinet Network Module
0 Disables the speed limit reference when torque limit is used from the command option module.
(Automatically set by the Profinet Network Module.)
Pn002

Absolute Encoder Usage

0 Uses absolute encoder as an absolute encoder.

1 Uses absolute encoder as an incremental encoder.

External Encoder Usage

0 Do not use external encoder.

1 Uses external encoder in forward rotation direction.
2 Reserved (Do not change.)

3 Uses external encoder in reversed rotation direction.
4 Reserved (Do not change.)
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Pn No. Name Setting Range Units ';?;t:,:::]g When Enabled .?;;2
Application Function Select Switch 6 0000 to 005F - 0002 Immediately UINT
4th  3rd 2nd 1st
digit digit digit digit
"TTLL
Analog Monitor 1 Signal Selection
00 | Motor speed (1 V/1000 min'")
01 Speed reference (1 V/1000 min™!)
02 | Torque reference (1 V/100%)
03 | Position error (0.05 V/1 reference unit) *!
04 | Position amplifier error (after electronic gears) (0.05 V/ 1 encoder pulse unit)
05 | Position reference speed (1 V/1000 min™')
Pn006 06 | Reserved (Do not change.)
07 | Motor-load position error (0.01 V/1 reference unit) “l
08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)
09 | Speed feedforward (1 V/1000 min™")
OA | Torque feedforward (1 V/100%)
0B | Active gain (Ist gain: 1 V, 2nd gain: 2 V)
0C | Completion of position reference (completed: 5 V, not completed: 0 V)
0D | External encoder speed (1 V/1000 min!)
Reserved (Do not change.)
Reserved (Do not change.)
Application Function Select Switch 7 0000 to 005F - 0000 Immediately UINT
4th  3rd 2nd 1st
digit digit digit digit
"TTLL
Analog Monitor 2 Signal Selection
00 | Motor speed (1 V/1000 min™")
01 Speed reference (1 V/1000 min™")
02 | Torque reference (1 V/100%)
03 | Position error (0.05 V/1 reference unit) *!
04 | Position amplifier error (after electronic gears) (0.05 V/ 1 encoder pulse unit)
05 | Position reference speed (1 V/1000 min™")
Pn007 06 | Reserved (Do not use.)
07 | Motor-load position error (0.01 V/1 reference unit) *
08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)
09 | Speed feedforward (1 V/1000 min™")
OA | Torque feedforward (1 V/100%)
0B | Active gain (Ist gain: 1V, 2nd gain: 2 V)
0C | Completion of position reference (completed: 5 V not completed: 0 V)
0D | External encoder speed (1 V/1000 min!)
Reserved (Do not change.)
Reserved (Do not change.)

*1. Inthe PROFINET Network Module, the reference units of the SERVOPACK parameters are encoder pulses (units:
inc.).

11-10



11.2 SERVOPACK Parameters

. ! Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Application Function Select Switch 8 0000 to 7121 - 4000 After restart UNIT
4th  3rd 2nd  1st
digit digit digit digit
n.[1 01 L[] It
Lowered Battery Voltage Alarm/Warning Selection
0 Outputs alarm (A.830) for lowered battery voltage.
1 Outputs warning (A.930) for lowered battery voltage.
Pn008 Function Selection for Insufficient voltage
0 Disables detection of insufficient voltages.
1 Detects warning and limits torque by host controller.
2 Detects warning and limits torque by Pn424 and Pn425.
Warning Detection Selection
0 Detects warning.
1 Does not detect warning.
Reserved (Do not change.)
Application Function Select Switch 9 0000 to 0111 - 0010 After restart UINT
4th  3rd 2nd  1st
digit digit digit digit
n. 101
Reserved (Do not change.)
Current Control Method Selection
Pn009 0 Current control method 1
1 Current control method 2

Speed Detection Method Selection

0 Speed detection 1

Appendix

1 Speed detection 2

Reserved (Do not change.)
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. : Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Application Function Select Switch B 0000 to 1111 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 10101 Ii
Parameter Display Selection
Setup parameters
1 All parameters
Alarm Gr.2 Stop Method Selection
Pn00B 0 Stops the motor by setting the speed reference to "0."
1 Same setting as Pn001.0 (Stops the motor by applying DB or by coasting)
Power Supply Method for Three-phase SERVOPACK
0 Three-phase power supply
1 Single-phase power supply
Semi-closed Encoder Usage Method
0 Uses the encoder connected to the SERVOPACK.
1 Uses the encoder connected to the feedback option module.
Application Function Select Switch C 0000 to 0111 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 01011 It
Selection of Test without Motor
Test without motor disabled
1 Test without motor enabled
Pn00C Encoder Resolution for Test without Motor

0 13 bits

1 20 bits

Encoder Type for Test without Motor

00 Incremental encoder

01 Absolute encoder

Reserved (Do not change.)
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11.2 SERVOPACK Parameters

. ! Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Application Function Select Switch D 0000 to 0001 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 1 01 L[]
Stand-alone Mode (Test Operation) Selection
Pn00D 0 Enables connection with the command option module.
1 Disables connection with the command option module.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Axis Address Selection
Pn010 (for UART/USB communication) 0000 to 007F - 0001 After restart UINT
Application Function Select Switch 80 0000 to 1111 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 10O It
Hall Sensor Selection
0 Enables selection
1 Disables selection
Pn080 Motor Phase Selection
0 Sets phase A lead as phase sequence of U,V,W.
1 Sets phase B lead as phase sequence of U,V,W.
Reserved (Do not change.) x
k<]
C
Calculation Method for Maximum Speed or Divided Output Pulses %
0 Determines divided output pulses with fixed maximum speed. <
1 Determines maximum speed with fixed divided output pulses. n
Pn100 Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately | UINT
Pn101 Speed Loop Integral Time Constant 15 to 51200 0.01 ms 2000 Immediately UINT
Pn102 Position Loop Gain 10 to 20000 0.1/s 400 Immediately UINT
Pn103 Moment of Inertia Ratio 0 to 20000 1% 100 Immediately UINT
Pn104 2nd Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately UINT
Pn105 2nd Speed Loop Integral Time Constant 15 to 51200 0.01 ms 2000 Immediately UINT
Pn106 2nd Position Loop Gain 10 to 20000 0.1/s 400 Immediately UINT
Pn109 Feedforward Gain 0to 100 1% 0 Immediately UINT
*2. This parameter is exclusive for SERVOPACKs to be used with linear servomotors (model: SGDV-OOOOES).
Pn10A Feedforward Filter Time Constant 0 to 6400 0.01 ms 0 Immediately UINT
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. : Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Apphcatlon Function for Gain Select 0000 to 5334 B 0000 B UINT
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 0101 L]
. . When
Mode Switch Selection Enabled | Data Type
0 Uses internal torque reference as the condition (Level setting: Pn10C)
1 Uses speed reference as the condition (Level setting: Pn10D)
X . X Immediately| UINT
2 Uses acceleration as the condition (Level setting: Pn10E)
Pn10B 3 Uses position error pulse as the condition (Level setting: Pn10F)
4 No mode switch function available
When
Speed Loop Control Method Enabled | Data Type
0 PI control
1 I-P control After restart UNIT
2 and 3| Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn10C Mode Switch (torque reference) 0 to 800 1% 200 Immediately UINT
Pn10D Mode Switch (speed reference) 0 to 10000 1 min™! 0 Immediately UINT
Pn10E Mode Switch (acceleration) 0 to 30000 1 min'Y/s 0 Immediately UINT
Pn10F Mode Switch (position error pulse) 0 to 10000 1 reference unit” ! 0 Immediately UNIT
Pn11F Position Integral Time Constant 0 to 50000 0.1 ms 0 Immediately UINT
Pn121 Friction Compensation Gain 10 to 1000 1% 100 Immediately UINT
Pn122 2nd Gain for Friction Compensation 10 to 1000 1% 100 Immediately UINT
Pn123 Friction Compensation Coefficient 0to 100 1% 0 Immediately UINT
Pn124 Friction Compensation Frequency -10000 to 10000 0.1 Hz 0 Immediately | UINT
Correction
Pn125 Friction Compensation Gain Correction 1 to 1000 1% 100 Immediately UINT
Pn131 Gain Switching Time 1 0 to 65535 1 ms 0 Immediately UINT
Pn132 Gain Switching Time 2 0 to 65535 1 ms 0 Immediately UINT
*1. Inthe PROFINET Network Module, the reference units of the SERVOPACK parameters are encoder pulses (units:
inc.).
*3. This parameter is exclusive for SERVOPACKSs to be used with rotational servomotors (model: SGDV-OOOOEL).
Pn135 Gain Switching Waiting Time 1 0 to 65535 1 ms 0 Immediately UINT
Pn136 Gain Switching Waiting Time 2 0 to 65535 1 ms 0 Immediately UINT
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11.2 SERVOPACK Parameters

. ! Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Automatic Gain Changeover Related 104 1 9952 - 0000 | Immediately | UINT
Switch 1
4th  3rd 2nd 1st
digit digit digit digit
n. 0101 L[] Ii
Gain Switching Selection Switch™
0 Manual gain switching (Cannot be used with the Profinet Network Module.)
1 Reserved (Do not change.)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain when the switching condition A is satisfied.
Changes automatically 2nd gain to 1st gain when the switching condition A is not satisfied.
Pn139
Gain Switching Condition A
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 NEAR signal (/NEAR) ON
3 | NEAR signal (NEAR) OFF
4 Position reference filter output = 0 and reference input OFF
5 Position reference input ON
Reserved (Do not change.)
Reserved (Do not change.)
Pn13D Current Gain Level 100 to 2000 1% 2000 Immediately UINT
Model Following Control Related 0000 to 1121 - 0100 | Immediately | UINT
Switch
4th  3rd 2nd  1st
digit digit digit digit
n.00 00O i =
c
(]
Model Following Control Selection <&
0 Does not use model following control.
1 Uses model following control. n
Vibration Suppression Selection
Pn140 0 Does not perform vibration suppression.
1 Performs vibration suppression over the specified frequency.
2 Performs vibration suppression over two different kinds of frequencies.
Vibration Suppression Adjustment Selection
0 Does not adjust vibration suppression automatically using utility function.
1 Adjusts vibration suppression automatically using utility function.
Selection of Speed Feedforward (VFF) / Torque Feedforward (TFF)
0 Does not use model following control and speed/torque feedforward together.
1 Uses model following control and speed/torque feedforward together.
Pn141 Model Following Control Gain 10 to 20000 0.1/s 500 Immediately UINT
Pn142 Model Following Control Gain 500 to 2000 0.1% 1000 | Immediately | UINT
Compensation
Pn143 Model Following Control Bias 0 to 10000 0.1% 1000 | TImmediately | UINT
(Forward Direction)

11-15



11 Appendix

. : Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Pn144 Model Following Control Bias 0 to 10000 0.1% 1000 | TImmediately | UINT
(Reverse Direction)
Pn145 Vibration Suppression 1 Frequency A 10 to 2500 0.1 Hz 500 Immediately UINT
Pn146 Vibration Suppression 1 Frequency B 10 to 2500 0.1 Hz 700 Immediately UINT
Pn147 Model Following Control Speed 0 to 10000 0.1% 1000 Immediately | UINT
Feedforward Compensation
Pn148 2nd Model Following Control Gain 10 to 20000 0.1/s 500 Immediately UINT
Pn149 2nd Model Following Control Gain 500 to 2000 0.1% 1000 | Immediately | UINT
Compensation
Pn14A Vibration Suppression 2 Frequency 10 to 2000 0.1 Hz 800 Immediately UINT
Pn14B Vibration Suppression 2 Compensation 10 to 1000 1% 100 Immediately UINT
Anti-Resonance Control Related Switch | 0000 to 0011 - 0010 After restart UINT
4th 3rd 2nd 1st
digit digit digit digit
n. 10101 Ii
Anti-Resonance Control Selection
0 Does not use anti-resonance control.
1 Uses anti-resonance control.
Pn160
Anti-Resonance Control Adjustment Selection
0 Does not use adjust anti-resonance control automatically using utility function.
1 Adjusts anti-resonance control automatically using utility function.
Reserved (Do not change.)
Reserved (Do not change.)
Pn161 Anti-Resonance Frequency 10 to 20000 0.1 Hz 1000 Immediately UINT
Pn162 Anti-Resonance Gain Compensation 1 to 1000 1% 100 Immediately UINT
Pn163 Anti-Resonance Damping Gain 0 to 300 1% 0 Immediately UINT
Pnie4 |Anti-Resonance Filter Time Constant 1 1 4 ¢, 190 0.01 ms 0 Immediately | UINT
Compensation
Pn1e5 | Anti-Resonance Filter Time Constant2 |- 4 ¢, 190 0.01 ms 0 Immediately | UINT
Compensation

11-16



11.2 SERVOPACK Parameters

. ! Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Tuning-less Function Rated Switch 0000 to 2411 - 1401 - UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 10101
. . . When
Tuning-less Function Selection Enane Data Type
0 Tuning-less function disabled
After UINT
1 Tuning-less function enabled restart
Pn170 Control Method during Speed Control When Data Type
n Enabled i
0 Uses as speed control. After UINT
1 Uses as speed control and uses the host controller for position control.| — restart
. 8 When
Tuning-less Tuning Level Enabled Data Type
Oto4 | Sets tuning-less tuning level. Immediately | UINT
. When
Tuning-less Load Level Enabled Data Type
Oto2 | Sets tuning-less load level. Immediately UINT
Pn181 Mode Switch (Speed Reference) | 0 to 10000 1 mm/s 0 Immediately UINT
*2.  This parameter is exclusive for SERVOPACKs to be used with linear servomotors (model: SGDV-OOOOES).
Pn182 Mode Switch (Acceleration) 0 to 30000 1 mm/s2 0 Immediately UINT
Pn205 Multiturn Limit 0 to 65535 1 rev 65535 After restart UINT
Position Control Function Switch 0000 to 2210 - 0010 After restart UINT
4th  3rd 2nd st
digit digit digit digit
x
n. 1 5
c
g
Reserved (Do not change.) <o(.
Reserved (Do not change.) n
Pn207 Reserved (Do not change.)
COIN Output Timing
0 Outputs when the position error absolute value is the same or less than the positioning completion
width (Pn522).
1 Outputs when the position error absolute value is the position completion width (Pn522) or less
and the reference after position reference filtering is 0.
2 When the absolute value of the position error is below the positioning completed width setting
(Pn522), and the position reference input is 0.
Pn20A Number of External Encoder Pitch 4 to 1048576 pi tclllfrev 32768 After restart | UDINT
. . 1to 1073741824
Pn20E Electronic Gear Ratio (Numerator) 230 1 4 After restart | UDINT
. . . 1 to 1073741824
Pn210 Electronic Gear Ratio (Denominator) 23 1 1 After restart | UDINT
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. : Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
16 to
Pn212 Encoder Output Pulses 1073741824 1 P/rev 2048 After restart | UDINT
2%)
Fully-closed Control Selection Switch 0000 to 1003 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. [J
Reserved (Do not change.)
Pn22A Reserved (Do not change.)
Reserved (Do not change.)
Speed Feedback Selection at Fully-closed Control
0 Uses motor encoder speed.
1 Uses external encoder speed.
Pn281 Encoder Output Resolution 1 to 4096 1 P/pitch 20 After restart UINT
Pn282 Linear Scale Pitch 0.00 to 65536.00 0.01 pm 0 After restart UINT
*2.  This parameter is exclusive for SERVOPACKSs to be used with linear servomotors (model: SGDV-OOOOES).
*3.  This parameter is exclusive for SERVOPACKSs to be used with rotational servomotors (model: SGDV-OOOOEN).
*4.  This parameter is automatically set to 1 by the PROFINET Network Module.
Pn304 JOG Speed 0 to 10000 1 min’! 500 Immediately UINT
Pn305 Soft Start Acceleration Time 0 to 10000 1 ms 0 Immediately UINT
Pn306 Soft Start Deceleration Time 0 to 10000 1 ms 0 Immediately UINT
Vibration Detection Switch 0000 to 0002 - 0000 Immediately UINT
4th  3rd 2nd 1st
digit digit digit digit
n.C100] Ii
Vibration Detection Selection
0 No detection.
Pn310 1 Outputs warning (911h) when vibration is detected.
2 Outputs alarm (520h) when vibration is detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn311 Vibration Detection Sensibility 50 to 500 1% 100 Immediately UINT
Pn312 Vibration Detection Level 0 to 5000 1 min’! 50 Immediately UINT
Pna24 [Momentofinertia Calculating Start 0 to 20000 1% 300 | Immediately | UINT
Pn383 JOG Speed 0 to 10000 1 mm/s 50 Immediately UINT
Pn384 Vibration Detection Level 0 to 5000 1 mm/s 10 Immediately UINT
Pn385 Motor Max. Speed 1 to 100 100 mm/s 50 After restart UINT
Pn401 Ist Step Ist Torque Reference Filter 0 to 65535 0.01 ms 100 Immediately | UINT
Time Constant
Pn402 Forward Torque Limit 0 to 800 1% 800 Immediately UINT
Pn403 Reverse Torque Limit 0 to 800 1% 800 Immediately UINT
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11.2 SERVOPACK Parameters

. ! Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Pn404 Forward External Torque Limit 0 to 800 1% 100 Immediately UINT
Pn405 Reverse External Torque Limit 0 to 800 1% 100 Immediately UINT
Pn406 Emergency Stop Torque 0 to 800 1% 800 Immediately UINT
Pn407 Speed Limit during Torque Control 0 to 10000 1 min~! 10000 Immediately UINT
*2.  This parameter is exclusive for SERVOPACKs to be used with linear servomotors (model: SGDV-OOOOES).
*3.  This parameter is exclusive for SERVOPACKSs to be used with rotational servomotors (model: SGDV-OOOOEN).
Torque Related Function Switch 0000 to 1111 - 0000 - UNIT
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L]
1st Step Notch Filter Selection When Data Type
Enabled M
0 N/A
Immediately UINT
1 Uses Ist step notch filter for torque reference.
. . Wh
Speed Limit Selection En at?lg d Data Type
0 Uses the smaller value between motor max. speed and
Pn408 parameter Pn407 as speed limit value.
- After restart UINT
1 Uses the smaller value between overspeed detection speed
and parameter Pn407 as speed limit value.
. . When
2nd Step Notch Filter Selection Enabled Data Type
0 N/A
Immediately UINT
1 Uses 2nd step notch filter for torque reference.
L . . . Wh
Friction Compensation Function Selection En abelg d Data Type
0 Disables use friction compesation function.
- . . Immediately UINT
1 Enables friction compsation function.
Pn409 Ist Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately UINT
Pn40A 1st Notch Filter Q Value 50 to 1000 0.01 70 Immediately UINT
Pn40B Ist Notch Filter Depth 0 to 1000 0.001 0 Immediately UINT
Pn40C 2nd Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately UINT
Pn40D 2nd Notch Filter Q Value 50 to 1000 0.01 70 Immediately UINT
Pn40E 2nd Notch Filter Depth 0 to 1000 0.001 0 Immediately UINT
Pn40F 2nd Step 2nd Torque Reference Filter 100 to 5000 | Hz 5000 | TImmediately | UINT
Frequency
Pn410 %,ﬁ?uitep 2nd Torque Reference Filter Q | 5 199 0.01 50 Immediately | UINT
Pn412 Ist Step 2nd Torque Reference Filter 0 to 65535 0.01 ms 100 Immediately | UINT
Time Constant
Pnd24 E‘;f)‘ll)“e Limit at Main Circuit Voltage 0to 100 1% 50 Immediately | UINT
Release Time for Torque Limit at .
Pn425 Main Circuit Voltage Drop 0 to 1000 1 ms 100 Immediately UINT
Pn456 Sweep Torque Reference Amplitude 1 to 800 1% 15 Immediately UINT
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11 Appendix

. : Factory Data
Pn No. Name Setting Range Units Setting When Enabled Type
Notch Filter Adjustment Switch 0000 to 0101 - 0101 Immediately UINT
4th  3rd 2nd 1st
digit digit digit digit
n.0010] Ii
Notch Filter Adjustment Selection 1
0 1st step notch filter is not adjusted automatically with utility function.
1 Ist step notch filter is adjusted automatically with utility function.
Pn460
Reserved (Do not change.)
Notch Filter Adjustment Selection 2
0 2nd step notch filter is not adjusted automatically with utility function.
1 2nd step notch filter is adjusted automatically with utility function.
Reserved (Do not change.)
Pn480 Speed Limit during Force Control 0 to 10000 1 mm/s 10000 Immediately UINT
Pn481 Polarity Detection Speed Loop Gain 1.0 to 2000.0 0.1 Hz 40.0 Immediately UINT
Pnd82 Polarity Detection Speed Loop Integral | ;5 515 o9 0.01 ms 30.00 | Immediately | UINT
Time Constant
Pn483 Forward Force Limit 0 to 800 1% 30 Immediately UINT
Pn484 Reverse Force Limit 0 to 800 1% 30 Immediately UINT
Pn485 Polarity Detection Reference Speed 0 to 100 1 mm/s 20 Immediately | UINT
Pn486 Polarity Detection Reference 0to 100 1 ms 25 Immediately UINT
Accel/Decel Time
Pn487 Polarity Detection Constant Speed Time 0 to 300 1 ms 0 Immediately UINT
Pn488 ??rllj‘;‘ty Detection Reference Waiting 504500 1 ms 100 Immediately | UINT
Pn48E Polarity Detection Range 1 to 65535 1 mm 10 Immediately UINT
Pn490 Polarity Detection Load Level 0 to 20000 1% 100 Immediately UINT
Pn495 Polarity Detection Confirmation Force 0 t0 200 1% 100 Tmmediately UINT
Reference
Pn498 Polarity Detection Allowable Error 0to 30 1 deg 10 Immediately UINT
Range
Pn502 Rotation Detection Level 1 to 10000 1 min~! 20 Immediately UINT
Pn503 f)é’ie(ﬁﬁ Coincidence Signal Output 0to 100 | min”! 10 Immediately | UINT
Pn506 %r;l;e Reference - Servo OFF Delay 0 to 50 10 ms 0 Immediately UINT
*2. This parameter is exclusive for SERVOPACKs to be used with linear servomotors (model: SGDV-OOOOES).
*3.  This parameter is exclusive for SERVOPACKSs to be used with rotational servomotors (model: SGDV-OOOOETD).
Pn507 Brake Reference Output Speed Level 0 to 10000 1 min! 100 Immediately UINT
Pn508 Waiting Time for Brake Signal When 10 to 100 10 ms 50 Immediately | UINT
Motor Running
Pn509 Instantaneous Power Cut Hold time 20 to 1000 1 ms 20 Immediately | UINT
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11.2 SERVOPACK Parameters

Pn No.

Factory

Name Setting Range Units Setting

When Enabled

Data
Type

Pn50A

Input Signal Selection 1 0000 to FFF1 - 1881

After restart

UINT

4th  3rd 2nd  1st
digit digit digit digit

n. 1 ]

Reserved (Do not change.)

Reserved (Do not change.)

Reserved (Do not change.)

P-OT Signal Mapping

0 Forward run allowed when CN1-13 input signal is ON (L-level)

N

Forward run allowed when CN1-7 input signal is ON (L-level)

Forward run allowed when CN1-8 input signal is ON (L-level)

Forward run allowed when CN1-9 input signal is ON (L-level)

Forward run allowed when CN1-10 input signal is ON (L-level)

Forward run allowed when CN1-11 input signal is ON (L-level)

Forward run allowed when CN1-12 input signal is ON (L-level)

Forward run prohibited

Forward run allowed

Forward run allowed when CN1-13 input signal is OFF (H-level)

Forward run allowed when CN1-7 input signal is OFF (H-level)

Forward run allowed when CN1-8 input signal is OFF (H-level)

Forward run allowed when CN1-9 input signal is OFF (H-level)

Forward run allowed when CN1-10 input signal is OFF (H-level)

Forward run allowed when CN1-11 input signal is OFF (H-level)

MmmO(O|wm|>»|lo|lo|[N|lojan]|d]lw]|N

Forward run allowed when CN1-12 input signal is OFF (H-level)

*3. This parameter is exclusive for SERVOPACKSs to be used with rotational servomotors (model: SGDV-OOOOEL).
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11 Appendix

Pn No.

Name

Factory

Setting Range Units Setting

Data

When Enabled Type

Pn50B

Input Signal Selection 2

0000 to FFFF - 8882

After restart UINT

4th  3rd 2nd 1st
digit digit digit digit

gnal Mapping

(Refer to 4.2.3)

n.OJ0O0O Ii
N-OT Si
0

Reverse run allowed when CN1-13 input signal is ON (L-level).

1

Reverse run allowed when CN1-7 input signal is ON (L-level).

Reverse run allowed when CN1-8 input signal is ON (L-level).

Reverse run allowed when CN1-9 input signal is ON (L-level) .

Reverse run allowed when CN1-10 input signal is ON (L-level).

Reverse run allowed when CN1-11 input signal is ON (L-level).

Reverse run allowed when CN1-12 input signal is ON (L-level).

Reverse run prohibited.

Reverse run allowed.

Reverse run allowed when CN1-13 input signal is OFF (H-level).

Reverse run allowed when CN1-7 input signal is OFF (H-level).

Reverse run allowed when CN1-8 input signal is OFF (H-level).

Reverse run allowed when CN1-9 input signal is OFF (H-level).

Reverse run allowed when CN1-10 input signal is OFF (H-level).

Reverse run allowed when CN1-11 input signal is OFF (H-level).

MmO 0O|W|[>»|o|lo|N|ojla]|ld|lw]|N

Reverse run allowed when CN1-12 input signal is OFF (H-level).

Reserved (Do not change.)

/P-CL Signal Mapping

0

ON when CN1-13 input signal is ON (L-level)

N

ON when CN1-7 input signal is ON (L-level)

ON when CN1-8 input signal is ON (L-level)

ON when CN1-9 input signal is ON (L-level)

ON when CN1-10 input signal is ON (L-level)

ON when CN1-11 input signal is ON (L-level)

ON when CN1-12 input signal is ON (L-level)

Sets signal ON.

Sets signal OFF.

OFF when CN1-13 input signal is OFF (H-level)

OFF when CN1-7 input signal is OFF (H-level)

OFF when CNI-8 input signal is OFF (H-level)

OFF when CN1-9 input signal is OFF (H-level)

OFF when CN1-10 input signal is OFF (H-level)

OFF when CN1-11 input signal is OFF (H-level)

MmMm|O|0O|m|>»|lo|lo|N|lojla]|d]w]|N

OFF when CN1-12 input signal is OFF (H-level)

/N-CL Signal Mapping

OtoF

Same as /P-CL signal mapping
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11.2 SERVOPACK Parameters

Outputs the signal from CN1-25, 26 output terminal.

Object
| y . . Factory Data
ndex Name Setting Range Units Setting When Enabled Type
(Pn No.)
Output Signal Selection 1 0000 to 3333 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 10101 It
Positioning Completion Signal Mapping (/COIN)
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-1, 2 output terminal.
2 Outputs the signal from CN1-23, 24 output terminal.
Pn50E 3 Outputs the signal from CN1-25, 26 output terminal.
————  Speed Coincidence Detection Signal Mapping (/V-CMP)
0to3 | Same as /COIN
Servomotor Rotation Detection Signal Mapping (/TGON)
0to 3 | Same as /COIN
Servo Ready Signal Mapping (/S-RDY)
0to3 | Same as /COIN
Output Signal Selection 2 | 0000 to 3333 - 0100 After restart UINT
4th  3rd 2nd  1st
digit digit digit digit
n.C101 0] Ii
Torque Limit Detection Signal Mapping (/CLT)
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-1, 2 output terminal. <
2 Outputs the signal from CN1-23, 24 output terminal. -g
)
Pn50F 3 3
<

——— Speed Limit Detection Signal Mapping (/VLT)

O0to3 | Same as /CLT

Brake Signal Mapping (/BK)

Oto3 | Same as /CLT

Warning Signal Mapping (/WARN)

Oto3 | Same as /CLT
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11 Appendix

Ol Facto Data
Index Name Setting Range Units Setti "Y' | When Enabled
etting Type
(Pn No.)
Output Signal Selection 3 0000 to 0033 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n.C1010C] Ii
Near Signal Mapping (/NEAR)
0 Disabled (the above signal is not used.)
Pn510 1 Outputs the signal from CN1-1, -2 terminal.
2 Outputs the signal from CN1-23, -24 terminal.
3 Outputs the signal from CN1-25, -26 terminal.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Input Signal Selection 5 0000 to FFFF - 6543 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 1]
Reserved (Do not change.)
Input Signal Mapping for /Probe1 (/S14)
4 Inputs the signal from CN1-10 input terminal.
5 Inputs the signal from CN1-11 input terminal.
6 Inputs the signal from CN1-12 input terminal.
7 Sets signal ON.
Pn511 £
8 Sets signal OFF.
D Inputs the reverse signal from CN1-10 input terminal.
E Inputs the reverse signal from CN1-11 input terminal.
F Inputs the reverse signal from CN1-12 input terminal.
8 Eg E Sets signal OFF.

Input Signal Mapping for /Probe2 (/SI5)

Oto

F | Same as /Probel signal mapping.

Input Signal Mapping for /Home (/SI6)

Oto

F | Same as /Probel signal mapping.
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11.2 SERVOPACK Parameters

Object

Appendix

Index Name Setting Range Units ey When Enabled DETE)
Setting Type
(Pn No.)
Output Signal Inverse Setting 0000 to 0111 - 0000 After restart UINT
4th  3rd 2nd 1st
digit digit digit digit
n.C10 O It
Output Signal Inversion for CN1-1 or -2 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Pn512 Output Signal Inversion for CN1-23 or -24 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-25 or -26 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Reserved (Do not change.)
1
i - | 1to 1073741824
Pn51B Excessive Error LeV.e! Between Servo o 30 reference 1000 Immediately | UDINT
motor and Load Positions 2°% %]
unit
Pn51E Excessive Position Error Warning Level 10 to 100 1% 100 Immediately UINT
1
1to 1073741823
Pn520 Excessive Position Error Alarm Level © 2304 reference 5242880 Immediately | UDINT
@70 unit”!
1
0to 1073741824
Pn522 Positioning Completed Width ° 530 reference 7 Immediately | UDINT
2 unit"!
1
1 to 1073741824
Pn524 NEAR Signal Width e reference | 19727418 | mediately | UDINT
2 unit"!
1
i iti 1 to 1073741823
Pn526 Excessive Position Error Alarm Level o I reference 5242880 Immediately | UDINT
at Servo ON 2°%-1) L]
unit
Pn528 Excessive Position Error Warning Level 10 to 100 1% 100 Immediately UINT
at Servo ON
Pn529 Speed Limit Level at Servo ON 0 to 10000 1 min! 10000 Immediately UINT
Pn52A Multiplier per One Fully-closed 0to 100 1% 20 Immediately | UINT
Rotation
Pn52B Overload Warning Level 1 to 100 1% 20 Immediately | UINT
Pnszc | Derating of Basc Current at Detecting 10 to 100 1% 100 | Afterrestart | UINT

Overload of Motor

*1. Inthe PROFINET Network Module, the reference units of the SERVOPACK parameters are encoder pulses (units:

inc.).

*3.  This parameter is exclusive for SERVOPACKSs to be used with rotational servomotors (model: SGDV-OOOOEN).
x5.  If the PROFINET Network Module is used, this parameter is not required to be set. Use the factory setting for this

parameter.
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Object

Index Name Setting Range Units ey When Enabled DEL)
Setting Type
(Pn No.)
Program JOG Operation Related Switch | 0000 to 0005 - 0000 Immediately UINT
4th  3rd 2nd 1st
digit digit digit digit
n. 10O Ii
Program JOG Operation Related Switch
(Waiting time Pn535 — Forward movement Pn531) x Number of times of movement Pn536
1 (Waiting time Pn535 — Reverse movement Pn531) x Number of times of movements Pn536
2 (Waiting time Pn535 — Forward movement Pn531) x Number of times of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) x Number of times of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn531) x Number of times of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) x Number of times of movements Pn536
4 (Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 —
Reverse movement Pn531) x Number of times of movement Pn536
5 (Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 —
Forward movement Pn531) x Number of times of movement Pn536
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
1
1 to 1073741824
Pn531 Program JOG Movement Distance ° £30 reference 32768 Immediately | UDINT
@ unit”™!
Pn533 Program JOG Movement Speed 1 to 10000 1 min’! 500 Immediately UINT
Program JOG ;
Pn534 Acceleration/Deceleration Time 2 to 10000 1 ms 100 Immediately UINT
Pn535 Program JOG Waiting Time 0 to 10000 1 ms 100 Immediately UINT
Pn536 i\l/lumber of Times of Program JOG 0 to 1000 1 time 1 Immediately UINT
ovement
Pn550 Analog Monitor 1 Offset Voltage -10000 to 10000 0.1V 0.0 Immediately UNIT
Pn551 Analog Monitor 2 Offset Voltage -10000 to 10000 0.1V 0.0 Immediately UINT
Pn552 Analog Monitor Magnification (x1) -10000 to 10000 x0.01 100 Immediately UINT
Pn553 Analog Monitor Magnification (x2) -10000 to 10000 x0.01 100 Immediately UINT
Pn560 Remained Vibration Detection Width 1 to 3000 0.1% 400 Immediately UINT
Pn561 Overshoot Detection Level 0 to 100 1% 100 Immediately UINT
Pn582 fﬁﬁﬁﬁ Coincidence Signal Output 0 to 100 1 mm/s 10 Immediately | UINT
Pn583 Brake Reference Output Speed Level 0 to 10000 1 mm/s 10 Immediately UINT
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11.2 SERVOPACK Parameters

Qi I Facto Data
Index Name Setting Range Units oY | When Enabled
Setting Type
(Pn No.)
Pn584 Speed Limit Level at Servo ON 0 to 10000 1 mm/s 10000 Immediately UINT
Pn585 Program JOG Movement Speed 1 to 10000 1 mm/s 50 Immediately UINT
Pn586 Motor Running Air-cooling Ratio 0to 100 1%/maxvel 0 Immediately UINT
Polar1'Fy Detection for Absolute Scale 0000 to 0001 _ 0000 Tmmediately UINT
Selection
4th 3rd 2nd
digit digit digit digit
n. 1010 Ii
Polarity Detection for Absolute Scale Selection
Pn587 0 Does not detect polarity.
1 Detects polarity.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Depends on
Pn600 Regenerative Resistor Capacity SERVOPACK 10 W 0 Immediately UINT
Capacity

*2.  This parameter is exclusive for SERVOPACKs to be used with linear servomotors (model: SGDV-OOOOES).
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11 Appendix

11.3 PROFINET Parameter Request Error Codes

The following table shows the PROFIdrive parameter request error codes.

Error

Meaning

Used at

0x00

Impermissible parame-
ter number

Access to unavailable parameter

0x01

Parameter value cannot
be changed

Change access to a parameter value that cannot be changed

0x02

Low or high limit
exceeded

Change access with value outside the limits

0x03

Invalid subindex

Access to unavailable subindex

0x04

No array

Access with subindex to non-indexed parameter

0x05

Incorrect data type

Change access with value that does not match the data type of the parameter

0x06

Setting not permitted
(can only be reset)

Change access with value unequal to 0 when this is not permitted

0x07

Description element
cannot be changed

Change access to a description element that cannot be changed

0x09

No description data
available

Access to unavailable description (parameter value is available)

0x0B

No operation priority

Change access rights without rights to change parameters

0x0F

No text array available

Access to text array that is not available (parameter value is available)

0x11

Request cannot be exe-
cuted because of oper-
ating mode

Access is temporarily not possible for reasons that are not specified in detail

Error cause:

1. Attempt to implement mapping when the mapping is not enabled

2. Attempt to set Sigma-5 parameter value (object 2103h) in the Machine state
S4: Operation enabled

3. Wrong Machine state for setting User Unit Group Enable (object 2300h).1It is
only allowed in S1: Switch On Inhibited state

4. Attempt to set Software position limit in Machine state S4: Operation
enabled, S5: Switching Off (Ramp Stop/Quick Stop)

5. Attempt to set Position range limit in Machine state S4: Operation enabled,
S5: Switching Off (Ramp Stop/Quick Stop)

6. Attempt to set S3: Switched On or S4: Operation enabled in case of main
power is off or Safety state (HWBB)

7. Attempt to set pole detection mode in the states except Servo Off

8. Attempt to change operation mode from pole detection mode to other modes
before pole detection completion

0x14

Value impermissible

Change access with a value that is within limits but is not permissible for other

long- term reasons (parameter with defined single values)

Error cause:

The command in the Controlword is not allowed

Attempt to write not supportable mode to object 6060h

The commanded homing method is not supported

PZDO communication parameter wrong setting

In the objects 2100h and 2101h attempts to read/write value from/to not exist

parameter number

6. User Unit Group Enable (object 2300h) - If after attempting to enable the user
unit the Max motor Acceleration/Velocity in user unit is greater than 2l or
the Position user unit ratio is greater than 1000 or less than 0.001

7. Attempt to write value to any object from device profile in case of User Unit
Group Enable object 2300h bit 0 not equal to 1

8. Absolute Target Torque is greater than Max Torque

9. Absolute Target Velocity is greater than Max Profile Velocity

10. Attempt to change operation mode to pole detection mode in Servo On states

11. Attempt to move into pole detection mode in case of rotary motor is forbidden

bl o

0x15

Response too long

The length of the current response exceeds the maximum transmittable length

0x16

Parameter address
impermissible

Illegal value or value that is not supported for the attribute, number of elements,
parameter number or subindex, or a combination

0x17

Illegal format

Write request: Illegal format or format of parameter data that is not supported
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11.3 PROFINET Parameter Request Error Codes

Error Meaning Used at

0x18 Number of values Write request: Number of values of parameter data does not match number of ele-
inconsistent ments at the parameter address

0x19 DO nonexistent Request to DO, which does not exist
Parameter text ele-

0x20 ment cannot be Change access to a parameter text element that cannot be changed
changed

0x21 Illegal Request ID Service not supported

0x22 ;l;oq(;:;l:h parameters Permissible number of requested parameter is reached or actually exist

0x65 Vendor-specific error | Vendor-specific error

0x78 PZD map failure Parameter cannot be mapped to PZD (size mismatch or non-existent)

0x79 PZD memory failure | Parameter cannot be mapped to PZD (out of memory)

* Manufacturer specific error codes: 0x65 ... OxFF
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12 SIMATIC Manager

12.1 Create new project

* Open SIMATIC Manager.
* Select “File > New” to set up a new project.

Uszer projects | Librariesl Multiproiectsl

| Storage path -
C:\Program Files (#8B)\Siemens\StepThe7projitest_ey
zigmal pr C:\Program Files (#8B)\Siemens\StepThe 7 profwazkay
mo Sigma-5 PM - C:A\Program Files [#86]%SiemenzhStep? S TProfv aska
b P C:\Program Files (#8B)4\Siemens\StepsS7ProjTelel(
a5 PM w02 C:\Program Files [#8E)4\Siemens\StepsS 7Proj\veu_c
a5 PM w02 C:\Program Files (#8E)4\Siemens\StepsS7Proj\veu_c 1l

-~ E Dkl 07 [ea Y =7 Cilmm (D0 T imrn s S ng P L Y ) m PP R
] [ I | 3

[T Add to cument multiproject

Mame: Type:
[¥4:5KAA Demo Sigmas P [Proict =]
I~ F Library

Storage location [path):

IE:\Program Filez [«86]SiemenshStep?ha7pro) Browse... |
el | |

V7

* Enter a project name.
* Do not change the default settings for “Type” and “Storage location (path)”

12.2 Add SIMATIC Station

* Right-click on the project and select “Insert New Object > SIMATIC 300 Station”.
& SIMATIC Manager - VaskawaDemoSigmas PN

File Edit Inset PLC View Options Window Help

Dw (20| 4 B2 dalle 2| > 5

[[ <o Fiter > - BE BE D

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V

Delete Del

Insert New Object 3 SIMATIC 400 Station
PLC 3 SIMATIC 300 Station
Rename B SIMATIC H Station
Object Properties... Alt+Return BRI ESIREEE T

T Other Station

The SIMATIC station is shown in the window in the left. The default name “SIMATIC 300(1)” can be
changed during insertion or after inclusion.

“razkawalemoSigmad PH Hardware
1]




12.3 Setup PLC - HW Config

12.3 Setup PLC - HW Config

* To open the “HW Config” tool, double-click “Hardware” in the SIMATIC Manager project, right pane of
the project view.

12.3.1 Add mounting rail

* In the hardware catalog, select “SIMATIC 300 > RACK-300 > Rail” and drag it into the hardware configu-
ration window.

[@% ™ HW Config - [SIMATIC 300(1) (Configuration) -- YaskawaDemoSigma5 PN] [
@l Station Edit Inset PLC View Options Window Help

D8 &g sy ol || 22| %8 [ w2

==(0) UR Find ‘

|| Profile: [Standand

T PROFIBUS DP
S5 PROFIBUS Pa
S8 PROFINET 10
SIMATIC 300
{acr

{1 cP3m
{1 cPU300
{1 FM-300
{1 Gateway
{1 1M-300
{1 Ps300
-1 RACK-300

= Rail
{3 sM-300
SIMATIC 400
SIMATIC PC Based Contrel 3004400
B, SIMATIC PC Station

.
sl v
Slot Module Order number Fimware | MP| addiess | addiess | O addiess Comment t
:

1 BES7 39017770-08A0
Avalable in warious lengths

12.3.2 Add CPU

* In the hardware catalog, select “SIMATIC 300 > CPU-300 > CPU 315-2 PN/DP > 6ES7 315-2EH13-0AB0
>V2.6” and drag it into slot 2 of the added rail.
* In the properties window, select an IP address for the PROFInet port (X8).

ﬁ SIMATIC Manager
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12 SIMATIC Manager
12.3.2 Add CPU

All devices added from now will get an IP address in this address space.

&% HW Config - [SIMATIC 300(1) (Configuration) - YaskawaDemaoSigma5 PN]
Bl Station Edit Inset PLC View Options Window Help

0&s8 & & alin in || B9 | %8 [ w2

=0 UR

|

&| | Profle:  [Standard

B PROFIBUS DP

588 PROFIBUS P

S8% PROFINET 10
SIMATIC 300

- 07

- CPam

-] CPUam
Properties - Ethernet interface PN-10 (R0/52.2) =3 {3 crPU 2

{2 CPUT2IFM
General  Parsmeters £ crusizC

@ cruma

@ crumac

F a subnet is selected, {1 CPU3C2DP
the next avaiable addresses are suggested {2 CRUTNIC2 PP
£ cPuTd

{20 CPU T4 1M
{2 CPUT4C2DP

IP address 1952168 012 Gateway {21 CPU 31402 PN/DP

' Do not use router

‘Subnet mask: [255.255.255.0 1 CPU 31402 PP

" Use router 2 CPU 315
Addess [ {2 CPUA52DP
{1 CPU315:2 PNJDP
Subnet -] BEST 3152ER1004B0
< i —not networked — = v B0 BES7 T152EH1304B0

§ 23
& v25
e O] | Fropeties.._| &
Stot | [[§ Modls Ordet rumbet Fimwars | MPlsddiess | 115 _ oo |

M e
3

1

B BEST 152EH1 40480

{2 CPUTISF2DP

{2 CPU F15F-2 PN/DP

£ cPuTs

{2 CPUNG2DP

@ crumze

{2 CPUTN7:2PN/DP

2 CPUTTF2

{20 CPU 72 PN/DP

@ cruTez

{2 CPU 193 PN/DP

{2 CPUFIF3PN/DP

{2 CPUBTY

- FM-300

GES7 315-2EH1 30ABT

256 KB wark memory: 01 ma/1000 instuetians: PROFINET connacior
Communicaion (loadable FBs/FCs): PROFINET |0-Controller supparts
PROFINET interface and 1 poit; PROFINET CBA; PROFINET CBA-Pic

L

* To include a PROFInet subnet, click the button “New...” in the properties window and select a name for the
subnet. The “S7 subnet ID” does not have to be changed.

B HW Config - [SIMATIC 300(1) (Configuration) -- YaskawaDemoSigma5 PN]
Bl Station Edit Inset PLC View Options Window Help

D a8 B & L =N

= UR

Eind: [

= | Profis:  |[Standard

X FAOFIEUS DF
|| 3% PROFIEUS PA
FROFINET I0
SIMATIC 300

Propertics - Ethemet interface PN-10 (R/52.2) =] 0 tru 2
{3 CPUF2IFM
General ~ Parameters 3 CRUAE
‘ D3 CRUB3
{3 cPU 3
Properties - New subnet Industrial Ethemet ES| = cruanscaor
3 CPU HIC2PP
G D cru g
{2 CPU 4 IFM
o Name {3 CPU F4C20P
TR oA - [oooe 03 CPU 31402 PNADF
Snetmask: | e 2 CPUBTAC2 PP
Project path [ (3 CRU 315
‘Storage location @ tRUFI52DF
o the project: [C:\Program Files xB6)\Siemens\Step 7' Fproj \YaskawaD (0 CFU 3152 FN/DP
ErmE (7 BEST H52EGT0-0480
< 0 Author: [ =0 KEST 3152EH13-0480
Date created: 08/01/2014 09:22:07 AM H xig
:I:I 0 UR Last modified: 08/01/2014 09:22:07 AM I8l V2:5
St Modue Order rumber Fimware | MP scdress G 0 EEST 3152EH1 40480
3 {3 CPU 35F-2DP
23 CRU FSF2PN/DP
3 CPUEtE
I (3 CRUHE2DF
3 cPUET2
{2 CPU 372 PN/DP
Concel Help 0 CRUNTF2
23 CRU FTF2PN/DP
{3 CcPUHE2
] {2 CPU 333 PN/DP
i 23 CRU FISF3PN/DP
3 CPUET4
{23 Fh-300
EEST 315-2EH13-04B0
256 KB work memory: 0.1 ms/1000 instructions; PROFINET connection
Communication [loadable FBis/FCs]: PROFINET I0-Contraller: supports
FROFINET interiace and 1 port; FROFINET CE#; FROFINET CBA-Firc
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12.3 Setup PLC - HW Config

After all steps are executed, the hardware configuration looks like in the following image:

[E% AW Config - [SIMATIC 300(1) (Configuration) -- YaskawaDemosSigmas PN]

@ Ststion Edit Insert PLC
D&s8 & &

View Options Window Help

sin o | 1) %8 [ n?

Ethemet(1): PROFINET-I0-System (100)

=0 UR

1 -
2 [ CPU 315-2 PN/DP £
X7 [d meroP r
x2 [] Prio

X2P1 [] P 7

3

. <

i

Bnd |

Profie: |[Standard

=] o R

T]E CPU 3152 PN/DP

Sht Module | Order rumper Fimware | MPl addiess | | sddress | O addess | Comment
=
[EES7 315-2EH13-0AB0 [¥2.6 2

R

o

o

- PROFIBUS DP
.88 PROFIBUS PA.
58 PROFINET 10
- SIMATIC 300
@c?
& cram
{2 cPUam
- U2
- CPU 12 IFM
- CPUFIIC
- CPUT3
-0 CPUTIC
- CPU13C20P
-1 CPUNIC2PP
- CRU T4
- CPU 314 1M
- CPU 1402 0P
- CPU 314C2 PN/DP
- CPU F14C2PP
- CPU TS
- CPUA1520P
- CPU 9152 PNUDP
(£ EST T5TEGI00480
- BEST 152EHI 20480
o[ V23
g v2s
o [d] V28
{2 BEST 152EH140480
- CPU F15F-20P
- CPU 315F-2 PN/DP
- CPU TG
- CPUF162DP
- CPU 72
- CPU 917:2 PNUDP
- CPUTIF2
- CPU F17F-2PN/DP
- CPU 182
- CPU 9193 PNUDP
- CPU F19F-3PN/DP

- CRU B4

{2 Fhi-300

256 KB work memary: 0.1 ms#1000 instrustions: PROFINET connectior

EEST 315-2EH13-04B0

Communication [loadable FBs/FCs): PROFINET I0-Controller; supports |
PROFINET interface and T port; PROFINET CBA; PROFINET CBA-Pro

To comply with the Siemens SIMATIC Manager, the following steps should be executed:

« Start the Siemens HW Config tool (Hardware Configuration tool) and create a new project.

* Insert a mounting rail from hardware catalog.

* Place the following Siemens CPU in slot 2: CPU 315-2EH13 (6ES7 315-2EH13-0ABO0 V2.6).

* Configure and connect the integrated PROFIBUS DP master (X3) via the sub module X1 (MPI/DP). In
operation mode PROFIBUS the CPU may furthermore be accessed via the MPI interface (X2) with address
2 and 187.5kbit/s.

* Configure the PROFInet IO-controller via the sub module S2 (PN-I10).

ﬁ SIMATIC Manager

12-5



12 SIMATIC Manager
12.4.1 Installation of the GSDML file

12.4 Setup Sigma-5 SERVOPACK

12.4.1 Installation of the GSDML file

Before the servo drive can be configured, it has to be listed in the SIMATIC hardware catalog. The first step to
integrate the Sigma-5 drive with PROFInet interface is the installation of the device description file. This
GSDML-file (Generic Station Description Markup Language) contains all necessary information necessary
for integration and configuration.

After installation, the Sigma-5 servo drive can be found in the hardware catalog at “PROFINET IO > Addi-
tional field devices > Drives > Yaskawa Drives”.

The GSDML file contains 2 files, the XML-file and a bitmap file. For installation both files have to be stored
in the same location. The naming of the GSDML file is for example:

* GSDML-V2.3-Yaskawa-SGDV-OCB03A-20140228.xml
* GSDML-0111-0250-Yaskawa-SGDV-OCB03A_N.bmp

How to install the GSDML file

« Select “Options > Install GSD File...”.

i HW Config - [SIMATIC 300(1) (Confi ion) -- YaskawaDemoSigma5 PN]
W) Station Edit Insert PLC View Window Help
0= 2~ B & | Customize... Ctrl+Alt+E
Specify Module...
Configure Network
Symbol Table Ctrl+Alt+T
Report System Error...
=(0) UR
1 Edit Catalog Profile
2 CPU 3152 PN/T Update Catalog
XT MFPIDF . .
Ethemet{1): PROFINET-I0-5 {100]
x PO Install HW Updates ... emet(l) ystem (100)
fpr 2 Install GSD File...
4 Find in Service & Support...

Create G5D file for [-Device...

* Click the “Browse...” button to navigate to the location of the GSD file.
If a bitmap picture representing the servo drive is requested, make sure that the bitmap file is located in the
same folder as the GSDML file. A bitmap file is included in the GSDML zip-file.

« Select the GSD file and click the “Install” button to start the installation.

Install GSD Files ==
Iistall GSD Files: from the directary |
CAPRODUKTENOption Cardz4ProfinetyG50DML File Browse ...

Filez

Wergion | Languages
G5O 3

23 Englizh

Instal | Show Lag Select Al Deselect &l |
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12.4 Setup Sigma-5 SERVOPACK

After installing the GSDML file, the Sigma-5 drive should be available in the hardware catalog.

@ HW Config - [SIMATIC 3001} (Configuration) -- yaskawa demo sigma5 pn]

B Station Edit Inset PLC View Options Window
DEs-@ 85|

Help

[l il saf=N- - O

[ CPU 315-2 PN/DP
[]

»

(e

PROFinet: PROFINET-I0-System (100)

Find [

Profie: [Standard

% PROFIBUS DP
S5 PROFIBUS-PA
S PROFINET IO
=3 Additional Fisld Devisss
-0 Drives
2 siEP3
EHD Yaskawa Diives
E-gg SGOV-0CB0GA

4 = D0 w/ free telegr 939, FZD-16716
DD w/ Yaskawa telegr. 100, FZD-16/14
D0 vith std. telegr. 1
D0 wilh std. teler. 2
D0 with std. telecr. 7
D0 wilh std. telecr. 8
D0 vith std. telecr. 9
Qo
2 Gateway
G Hmi
G
3 Network Components
2 sensars
{22 Switching devices
SIMATIC 300
SIMATIC 400
SIMATIC P Based Control 300/400
= || 618, SIMATIC PC Station
< m »
:‘:l o UR
siot [ | Modue || Drer umber Fimware | Pl address | | address | O address | Comment
1 =
Z_]E CPU 3152 PN/DP__[6ES7 315-2EHT13-0AB0__[V2.6 2
st ([ A Z

AT

A 7

[PROFINET I0-System

10

If the Sigma-5 drive is not available, you have to update the catalog manually. Click “Options > Update Cata-

log”.

E’a HW Config - [SIMATIC 300(1) (Configuration) -- YaskawaDemoSigma5 PN]
m] Station Edit Insert PLC View | Options | Window Help

D it § &S

=) UR
1
2 CPU 3152 PN/T
X7 MPLDP
X2 FN-IQ
X2PT Port T
3
4

Customize...

Specify Module...
Configure Network
Symbol Table

Report System Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ...
Install GSD File...

Find in Service & Support...

Create G5D file for I-Device...

Ctrl+Alt+E

Chrl+Alt+T

Eithemet(1): PROFINET-I0-System (100)

ﬁ SIMATIC Manager
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12 SIMATIC Manager
12.4.2 Add Sigma-5 drive

12.4.2 Add Sigma-5 drive

* To add the Sigma-5 SERVOPACK to the PROFInet network, select “PROFINET 10 > Additional Field
Devices > Drives > Yaskawa Drives” in the hardware catalog.

* Double-click on SGDV-OCBO03A.
A bitmap with the Sigma-5 drive will be shown on the PROFINET-IO System.

@h HW Config - [SIMATIC 300(1) (Configuration) -- yaskawa demo sigma pn] [
B Stotion Edit Insert PLC View Options Window Help

OD=e® &5 Ll il Rl =R

fne |

_|| Brofle:  [Standard

=0 LR ¥ PROFIBUS DF
2 = §$ PROFIBUS-PA
PROFINET I0
)2(7 ;:UV;;E* 2 PN/DP H m -3 Additional Field Devices
I B ‘PROFInet: PROFINET-IO-System (100) El E| gv;g{m
&- |
;C""’ Port 1 B33 Yaskawa Diives
o il FIEE El@ SGOV-0CB03A
] i+ [] DO w/ fee telegt 93, FZD-16/16
i [§ DO w/ Yaskawa teleg100, FZD-16/14
(@ DO with std. telegr. 1
(@ DO with std. telegr. 2
(@ DO with std. telegr. 7
(@ DO with std. telegr. 8
o [§ DO with std. telegr. 9
@
- Gateway
- HMI
-
- Network Componerts
L& Sensors
-] Switching devices
SIMATIC 300
SIMATIC 400
SIMATIC PC Based Control 300/400
~ || BB SIMATIC PC Stafion
BN i 0

== ) seov-oceos

Slot Module: Order umber | 1 addiess | O address | Diagnostic address:

SGDY-OCBO3A

TASKAA Electic GmbH

SGDY-0CBO34 PROFINET/PROFIDRIVE option card for SigmaS drive
GSDMLYVZ 3 askawa SED4Y-0 CBO34-201 40228 kil

12.4.3 Configure cyclic process data

* Select the added Sigma-5 device. The current telegram configuration of the device is shown on the lower
part of the screen.

* To add telegram 9, choose empty line slot 1 and double-click on “DO with std. telegr. 9” in the hardware
catalog.

[@% HW Config - [SIMATIC 300(1) (Configuration) -- yaskawa demo sigma5 pn]
8 Ststion Edit Inset PLC View Options Window Help

DEE-B B &6, s & || B3| 5 | w2

Find [

| | Profie:  [Standard

=0 UR S PROFIBUS DP
] = S5 PROFIBUS P&
2 CPU 3152 PN/DP |2 % proRmET 0
e = s| £+ Additional Fisld Devices
- PROFInet: PROFINET-O-System (100) E1E3 Diives
2 Sl {2 sEP3
f 21 =l -0 Yaskawa Diives
3 L (1 SGDVL @ SG0V-0CB03
D0 free telear 999, FZD-16/16
i D0 ¥ sk eleor 100, PZD-16/14
D0 with std. telegr. 1
D0 with s1d.telecr. 2
D0 with st telecr. 7
D0 with std. telecr. 8
DO with std. telecr. 9
@i
{0 Gateway
2 HMl
Qo
{23 Netwark Componsnts
{20 Sensors
{23 Switching devies
SIMATIC 300
SIMATIC 400
fi] SIMATIC PC Based Contiol 3004400
~ || @B, SIMATIC PC Statien

O m 3
|| 1) serv-0cBo3

Siot | [ Module Ouder rumber | | addiess | 0 addhess | Diagnostc sddress: Comment

7 | G0V OEaH GOV OCEGH 2F

P it

Pt 7

pia 7

=
77 Pt
12 [[{ Sencbmbaan 3 A7 | |z P

VASKAW Electic GrbH
Diive obiect (DO] with standard telegiam 9
GSDML/2.3*Vaskaw SG0V-OCB I3 20140228 sml
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12.5 Download hardware configuration

12.4.4 Setup IP configuration

* To change the IP address, double click on the Sigma-5 bitmap at the PROFInet IO-System. The preset IP-
address is the next free address to the configured IP address of the PN-IO port of the CPU, which was con-
figured earlier.

* To change the IP-address, click in the button “Ethernet...” in the window “Properties — SGDV-OCB03A”.

@ HW Config - [SIMATIC 300(1) (Configuration) -- yaskawa deme sigmaS pn]

@ Station Edit Insert PLC View Options Window Help

D8 B 5o s gla | 2| 58 k2 —
Properties - SGDV-OCBO3A =]
General | g |
DO Short description SGDV-OCBI3A
5 = Profie: [Standard
= CPUBTEI PR [ 'SGDV-OCBO3A PROFINET/PROFIDRIVE option card for Sigma5 diive RO P
X1 MPVDP. i PROF| B8 PROFIBUS-PA
x PO 38 PROFINET IO
;QF’T Port 7 Orderno./fimware:  SGDV-OCBO3A /11 {1 Addiional Field Devices
I o Farmily: Yaskawa Drives 5 &”;‘EP}
(1) SGDV- Device name: SGDV-OCBO3A = %‘ ESE"E’;\/DD”E;E}A
H [} DO w/free telegr.999, PED16/16
DO w/Yaskawa telegr. 100, FZD-16/14
GSDile GSDMLV2.3Yaskawa-SGDV-OCBO3A-20140228 xml E ST ‘?;:; i
[§ DO withstd telegr. 2
DO with std. telegr. 7
Change Release Number. E Gl tele; i
[] DO with std. telegr. 9
Node in PROFINET 0 system
Properties - Ethernet interface SGDV-OCBO3A (3
Device rumber |
" Generl  Porameters
IP address: 19216811 e
¥ Assign IP address via 0 controller
Comment:
onirol 300/400
5 = IP address:
Subnet mask:
||| m seov-0cE03 oK
Shot Hodule Orderrumber | | addiess | O addriess | Diagnostic atun e S
7 |@ SGov-GEe SEOV-LEEA E e
A7 AT A b i
I a7 ]
214l Pt R Hupetics
1 DO with std. telegr. 9 2035
77 [[§_Foraneter ocess Ao ErEC T
22|l Sttt £ 22~ el el
Cancel Help

FPASKENWA Electic GmbH
Diive object (D) with standard telegram 3
GSDMLA2 3-YaskawaS G0Y-0CB034-20140228 sl

The IP-address configured here is the IP-address that is used for communication. If another permanent IP-address or
IP-address 0.0.0.0. (default) is set to the Sigma-5 with “HW-Config > Ethernet > Edit Ethernet Node”, the IP-
address is temporarily changed to the one set here during startup-phase of the CPU.

Note:

12.4.5 Configure cyclic update time

12.5

12.6

* To change the cycle time for cyclic communication, double-click “PROFInet IO System”.

* Switch to tab “Update Time” and set the cycle times.
Cycle times down to 1 ms can be set.

Download hardware configuration

The configuration has to be saved, compiled and downloaded into the CPU. See chapter “12.6 Online config-
uration” for detailed description of the necessary steps.

Online configuration

If all the steps of the “Offline” configuration are done, the used components have to be connected and config-
ured.

ﬁ SIMATIC Manager
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12 SIMATIC Manager

12.6.1 PLC - Assign IP-configuration

12.6.1 PLC - Assign IP-configuration

Before the configuration can be downloaded to the PLC, an IP-address has to be assigned to the PN-IO-Con-

troller port. The used IP-configuration can be freely chosen. The IP-address is used for the first download of
the hardware configuration only.

To get the configured IP-address:

* Double-click on PN-IO (X2) to open the “Properties” window.

* Click button “Properties” to see the IP-configuration (IP-address, subnet mask, router address).

@R HW Config - [SIMATIC 300(1) (Configuration) - yaskawa demo sigma5 pn]
O Station Edit Inset PLC View Options

Window Help

D& s-B B|& L =gl
Find [
=0 UR
A Profie: [Standard
CPUSI52PN/DF | ¥ FRGFIBUS OF
"PROFinet: PROFINET-O-System (100), 48 PROFIBUS-PA
-5 PROFINET 10
¢ =0 Addtional Field Devices
-2 Drives
e Properties - PN-10 (R0/52.2) =] {2 s1EP3
. {0 Yaskawa Diives
[@(SGDVLC| | General | Addresses | PROFINET | Synchronization | Time-of-Day Synchronization H 5% SGOV-00E0
DO w free teleor 599, FZD-16/16
1 T H
i e DO w/ Vaskana telegr 100, PZD-16/14
Device name: [P0 i D0 vith std. telegr. 1
D0 wilh std. teler. 2
D0 with std. telecr. 7
1 D0 vith std.telear. 8
Properties - Ethernet interface PN-I0 (R0/522) ==
Interface General  Parameters
Type Ethemet
Device rumber: 0
Address: 192.168.1.2
Networked Yes Properties.
Comment IP address [152.168.1.2] ?;:“:m .
. Subnet mask 255.255.255.0
<l J, " Use router
o v

Address.

sict| [ Module | Drer umber

Subnet
— ot networked — New
Properties.
Delete

0K Cancel Hep

[
0

Firnware | WPl address

1
2 [[{ CPU 3152 PN/DP__|GES7 315-2EH13-0AB0 V2.6 2
E AR

AT
Pt 7

[ASKAWA Electric GmbH
Drive object (D] with standard telegiam 9
(GSDMLV2. 3 ask awa SGOV-0CBO3A, 20140228 aml

The IP-configuration for download of the hardware configuration has to be assigned to the CPU:

* Open HW-Config.
« Select “PLC > Edit Ethernet Node”.
« Click “Browse...” button
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12.6 Online configuration

* Select the configured PN-IO-Controller and click “OK”.

= HW Config - SIMATIC 300(1)
Station Edt Inset PLC View Options Window Hep

D&e2 %&|=e daBdo 8 e

|

PROFIBUS DP
1 PROFIBUSPA
] PROFINET 10
X1
x
2P -
5 £l
] |
3 —

7 OblanlF
4 1
i-_[!l SIMATIC 300(1)
OAPROFINET 40 -System (100]
L |
OFIBUS-DP elaves foe SIMATIC §7, M7, and C7 [dietrbuted 1ack) EI

Press Pl to get Help, [ [ 4

* Insert (configured) IP address (e.g. 192.168.1.2) and Subnet mask (e.g. 255.255.255.0) for download of
hardware configuration.

* Select “Assign IP Configuration”.

W Config - SIMATIC 300(1)
Station Edk Insert FLC View Oplions Window Hebp

D888 &G =2 dda DD B[
lracememerroe

Nodes accessible online.

bhle  [Standard =
MAL acddbmes: Im)n.nﬁrnmm Browe... |

PROFIBUS DP
PROFIBUS-PA
~SellP FROFINET 10

n SIMATIC 300
 Use P pameters [ SMATIC 400
[ S™MATIC PC Based Control 300/400
Gabeway B SIMATIC PC Station
1P address: 132.166.1.2 &
Subnet mack: 255,255 255.0 1 Use iouter

Address: I! 2716812

" Dbtain IP address from a DHCP server

& Cien D € MAC sidess € | Device name
4 | SIMATIC 3001) Clent ID: |
Shat | Designalion

Assign IP Configuration
ORPROFINE T 10-System [100)
Dervice: name: [protneco Assign Naine
 Flesed bo factory seflings.
Fieset |

imUSDPMl«SIM‘I’ICSZ M7, and C7 [detributed rack) E

Fress Fl to get Help. | I

Note: To store the [P-address of the PROFInet port non-volatile, the hardware configuration has to be downloaded. If not,
the IP-address will be 0.0.0.0 again after power-cycle of the CPU. Please refer to chapter “12.6.2 PLC - Download
hardware configuration” for details.

ﬁ SIMATIC Manager
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12 SIMATIC Manager

12.6.2 PLC - Download hardware configuration

12-12

12.6.2 PLC - Download hardware configuration

The hardware configuration has to be downloaded into the CPU.

* Open HW-Config.
* Click “Download to Module” button.
* Select the assigned IP-address and click “OK”. The configuration will be downloaded.

[z HW Config - SIMATIC 300{1)

Help

Download hardware configuration to CPU

= 0] LR

1 -
| 7 m CPU 3152 PN/DP | P!.BDHI'E*Z PROFIME T 40-Spstem (100}

. HW Config - STMATIC 300(1) 3 (ol
Statior Edt Insert PLC View Options Window Help

D58 & &0 e dod (D% w2

:."E[MAHI' 300(1) {i ation) — YASKAWA Demo Sigma- 5PN —_———108lg
Suchenc atlay
=

Select Node Address .’ﬂl [Standard
f=n ] 8 = PROFIBUS OF
> mﬂmﬂ elalion address i the Cruais2 PROFIBUS P&
2 CPU 3152 PN/DP e PROFINET 10
Xt HEVDP SIMATIC 300
X I 2 S— = SIMATIC 400
e Pot T FE SIMATIC PL Based Contiol 300/400
3 Sk = SIMATIC P Station
¢ = e
= Target Stai £ Lozl
£ Canbe reached by ress of gateway
Entar tion b targat station:
1P address MAC address | Modus type | | Modue name | P
“ ] 00-20-05-01-00-A1  CPUBIT-...
4 | [l | 0|
Accesible Nodes

FROFIBUSDF slaves for SIMATIC 57, M7, and C7 [detibuted ack]

e

Press Fi o get Help. I I /4



12.6 Online configuration

12.6.3 Sigma-5 - Assign device name

After an IP-address has to be assigned to the PROFInet port (X8) of the PN-Controller and the hardware con-
figuration was downloaded, the device name has to be assigned to the Sigma-5 SERVOPACK.

During startup phase the CPU is sending requests, if the configured devices are available. For that, the config-
ured device names of PLC configuration have to be downloaded into the corresponding devices.

The following steps are necessary to assign a device name:

* Select “PLC > Ethernet > Assign Device Name...”

* Select the name you want assign from the drop-down menu.

* Mark the device.

* Click “Assign name”.

o Hw Config - SIMATIC 300(1) = =101

Station Edk Incert PLC View Options Window Help

DE%2 & & e dd (B 2

. |SIMATIC 300(1) (Configuration) -- YASKAWA Demo Sigma-5 PN

Profle  [Standard =l

= ¥ PROFIBUS DF
PROFIBUS-PA
1) st DEEINE TN oo (101 W neoEET I
B ic 300
3 - = ATIC 400
== Device name:  [SGOV-OCE03A =] Device  [VachawaDiives JATIC PC Based Control 300/400
3 ATIC PC Station
: &l Avallable devices:
IP address | MAC addiess Device ype | Device name | Assign name I
1521681.2 002005010041 CPU 317-2PN/DP  priio - Hode flashing test
Duration [seconds) |3 =
1 |
= | siMaTiC 20001 Flashingon | Fasting ot |
I Shew only devices of the same lype [ Display only devices without names
Updsts | [
S [y

FROFIBUS-DF slaves for SIMATIC 57, M7, and C7 [distribated rack) 15'

Press F1 to get Help. I

The name is transferred to the device and stored in non-volatile memory.

ﬁ SIMATIC Manager
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