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Preface

Preface

Overview

The SV660N series high-performance AC servo drive covers a power range from 50 W
to 7.5 kW. It supports EtherCAT communication protocol and carries Ethernet
communication interfaces to work with the host controller for a networked operation
of multiple servo drives.

The SV660N series servo drive supports stiffness level setting, inertia auto-tuning and
vibration suppression to simplify the operation process. It allows a quiet and stable
operation together with an MS1 series high-response servo motor with low or
medium inertia and a 23-bit single-turn or multi-turn absolute encoder.

The SV660N series servo drive aims to implement fast and accurate control in
automation equipment such as semi-conductor manufacturing equipment, chip
mounters, PCB punching machines, handling machineries, food processing
machineries, machine tools, and transmission machineries.

This guide presents commissioning process, parameters, and solutions to faults and
warnings, including the keypad, and software tool, and commissioning procedure.
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Fundamental Safety Instructions

Fundamental Safety Instructions

Safety Precautions

1. This chapter presents essential safety instructions for a proper use of the
equipment. Before operating the equipment, read through the guide and
comprehend all the safety instructions. Failure to comply with the safety
instructions may result in death, severe personal injuries, or equipment damage.

2. "CAUTION", "WARNING", and "DANGER" items in the guide only indicate some of
the precautions that need to be followed; they just supplement the safety
precautions.

3. Use this equipment according to the designated environment requirements.
Damage caused by improper use is not covered by warranty.

4. Inovance shall take no responsibility for any personal injuries or property damage
caused by improper use.

Safety Levels and Definitions

Indicates that failure to comply with the notice will result in death
A DANGER or severe personal injuries.

Indicates that failure to comply with the notice may result in death
A WARNING or severe personal injuries.

Indicates that failure to comply with the notice may result in minor
or moderate personal injuries or equipment damage.

CAUTION

General Safety Instructions

e Drawings in the guide are sometimes shown without covers or protective guards.
Remember to install the covers or protective guards as specified first, and then
perform operations in accordance with the instructions.

e Thedrawings in the guide are shown for illustration only and may be different
from the product you purchased.

Unpacking

/A\ WARNING

« Do not install the equipment if you find damage, rust, or signs of use on the equipment
or accessories upon unpacking.

« Do not install the equipment if you find water seepage or missing or damaged
components upon unpacking.

« Do not install the equipment if you find the packing list does not conform to the
equipment you received.
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/A cAUTION

« Check whether the packing is intact and whether there is damage, water seepage,
dampness, and deformation before unpacking.

« Unpack the package by following the unpacking sequence. Do not strike the package
violently.

o Check whether there is damage, rust, or injuries on the surface of the equipment and
equipment accessories before unpacking.

o Check whether the package contents are consistent with the packing list before
unpacking.

Storage and Transportation

/A WARNING

o Large-scale or heavy equipment must be transported by qualified professionals using
specialized hoisting equipment. Failure to comply may result in personal injuries or
equipment damage.

« Before hoisting the equipment, ensure the equipment components such as the front
cover and terminal blocks are secured firmly with screws. Loosely-connected
components may fall off and result in personal injuries or equipment damage.

o Never stand or stay below the equipment when the equipment is being hoisted by the
hoisting equipment.

« When hoisting the equipment with a steel rope, ensure the equipment is hoisted at a
constant speed without suffering from vibration or shock. Do not turn the equipment
over or let the equipment stay hanging in the air. Failure to comply may result in
personal injuries or equipment damage.

/A CAUTION

« Handle the equipment with care during transportation and mind your steps to prevent
personal injuries or equipment damage.

o When carrying the equipment with bare hands, hold the equipment casing firmly with
care to prevent parts from falling. Failure to comply may result in personal injuries.

 Store and transport the equipment based on the storage and transportation
requirements. Failure to comply will result in equipment damage.

« Avoid storing or transporting the equipment in environments with water splash, rain,
direct sunlight, strong electric field, strong magnetic field, and strong vibration.

« Avoid storing the equipment for more than three months. Long-term storage requires
stricter protection and necessary inspections.

o Pack the equipment strictly before transportation. Use a sealed box for long-distance
transportation.

« Never transport the equipment with other equipment or materials that may harm or
have negative impacts on this equipment.

Installation

/\ DANGER

« The equipment must be operated only by professionals with electrical knowledge.
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/A WARNING

« Read through the guide and safety instructions before installation.

« Do not install this equipment in places with strong electric or magnetic fields.

« Before installation, check that the mechanical strength of the installation site can bear
the weight of the equipment. Failure to comply will result in mechanical hazards.

« Do not wear loose clothes or accessories during installation. Failure to comply may
result in an electric shock.

« When installing the equipment in a closed environment (such as a cabinet or casing),
use a cooling device (such as a fan or air conditioner) to cool the environment down to
the required temperature. Failure to comply may result in equipment over-temperature
or a fire.

« Do not retrofit the equipment.

« Do not fiddle with the bolts used to fix equipment components or the bolts marked in
red.

« When the equipment is installed in a cabinet or final assembly, a fireproof enclosure
providing both electrical and mechanical protections must be provided. The IP rating
must meet I[EC standards and local laws and regulations.

« Before installing devices with strong electromagnetic interference, such as a
transformer, install a shielding device for the equipment to prevent malfunction.

o Install the equipment onto an incombustible object such as a metal. Keep the
equipment away from combustible objects. Failure to comply will result in a fire.

/A CAUTION

« Cover the top of the equipment with a piece of cloth or paper during installation. This is
to prevent unwanted objects such as metal chippings, oil, and water from falling into the
equipment and causing faults. After installation, remove the cloth or paper on the top of
the equipment to prevent over-temperature caused by poor ventilation due to blocked
ventilation holes.

« Resonance may occur when the equipment operating at a constant speed executes
variable speed operations. In this case, install the vibration-proof rubber under the
motor frame or use the vibration suppression function to reduce resonance.

Wiring

/A\ DANGER

« Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

« Before wiring, cut off all the power supplies of the equipment, and wait for at least the
time designated on the equipment warning label before further operations because
residual voltage still exists after power-off. After waiting for the designated time,
measure the DC voltage in the main circuit to ensure the DC voltage is within the safe
voltage range. Failure to comply will result in an electric shock.

« Do not perform wiring, remove the equipment cover, or touch the circuit board with
power ON. Failure to comply will result in an electric shock.

o Check that the equipment is grounded properly. Failure to comply will result in an
electric shock.
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/A WARNING

« Do not connect the input power supply to the output end of the equipment. Failure to
comply will result in equipment damage or even a fire.

« When connecting a drive to the motor, check that the phase sequences of the drive and
motor terminals are consistent to prevent reverse motor rotation.

« Cables used for wiring must meet cross sectional area and shielding requirements. The
shield of the cable must be reliably grounded at one end.

o Fix the terminal screws with the tightening torque specified in the user guide. Improper
tightening torque may overheat or damage the connecting part, resulting in a fire.

o After wiring is done, check that all cables are connected properly and no screws,
washers or exposed cables are left inside the equipment. Failure to comply may result in
an electric shock or equipment damage.

/A CcAUTION

« During wiring, follow the proper electrostatic discharge (ESD) procedure, and wear an
antistatic wrist strap. Failure to comply will damage the equipment or the internal
circuits of the equipment.

« Use shielded twisted pairs for the control circuit. Connect the shield to the grounding
terminal of the equipment for grounding purpose. Failure to comply will result in
equipment malfunction.

Power-on

/A DANGER

« Before power-on, check that the equipment is installed properly with reliable wiring and
the motor can be restarted.

o Check that the power supply meets equipment requirements before power-on to
prevent equipment damage or a fire.

« After power-on, do not open the cabinet door or protective cover of the equipment,
touch any terminal, or disassemble any unit or component of the equipment. Failure to
comply will result in an electric shock.

/A WARNING

o Perform a trial run after wiring and parameter setting to ensure the equipment operates
safely. Failure to comply may result in personal injuries or equipment damage.

« Before power-on, check that the rated voltage of the equipment is consistent with that
of the power supply. Failure to comply may result in a fire.

« Before power-on, check that no one is near the equipment, motor, or machine. Failure
to comply may result in death or personal injuries.

Operation
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/A DANGER

o The equipment must be operated only by professionals. Failure to comply will result in
death or personal injuries.

« Do not touch any connecting terminals or disassemble any unit or component of the
equipment during operation. Failure to comply will result in an electric shock.

/A WARNING

« Do not touch the equipment casing, fan, or resistor with bare hands to feel the
temperature. Failure to comply may result in personal injuries.

« Prevent metal or other objects from falling into the equipment during operation. Failure
to comply may result in a fire or equipment damage.

Maintenance

/I DANGER

« Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

« Do not maintain the equipment with power ON. Failure to comply will result in an
electric shock.

« Before maintenance, cut off all the power supplies of the equipment and wait for at least
the time designated on the equipment warning label.

o In case of a permanent magnet motor, do not touch the motor terminals immediately
after power-off because the motor terminals will generate induced voltage during
rotation even after the equipment power supply is off. Failure to comply will result in an
electric shock.

/A WARNING

« Perform routine and periodic inspection and maintenance on the equipment according
to maintenance requirements and keep a maintenance record.

Repair

/A\ DANGER

« Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

« Do not repair the equipment with power ON. Failure to comply will result in an electric
shock.

« Before inspection and repair, cut off all the power supplies of the equipment and wait
for at least the time designated on the equipment warning label.




Fundamental Safety Instructions

/A WARNING

o When the fuse is blown or the circuit breaker or earth leakage current breaker (ELCB)
trips, wait for at least the time designated on the equipment warning label before
power-on or further operations. Failure to comply may result in death, personal injuries
or equipment damage.

« When the equipment is faulty or damaged, the troubleshooting and repair work must be
performed by professionals that follow the repair instructions, with repair records kept
properly.

« Replace quick-wear parts of the equipment according to the replacement instructions.

« Do not use damaged equipment. Failure to comply may result in death, personal
injuries, or severe equipment damage.

o After the equipment is replaced, check the wiring and set parameters again.

/A WARNING

 Dispose of retired equipment in accordance with local regulations and standards.
Failure to comply may result in property damage, personal injuries, or even death.

« Recycle retired equipment by observing industry waste disposal standards to avoid
environmental pollution.

Disposal

Safety Labels

For safe equipment operation and maintenance, comply with the safety labels on the
equipment. Do not damage or remove the safety labels. See the following table for
descriptions of the safety labels.

Safety Label Description

« Read through the safety instructions before operating the equipment.
Failure to comply may result in death, personal injuries, or equipment
. damage.

A(memin « Do not touch the terminals or remove the cover with power ON or
within 10 min after power-off. Failure to comply will result in an
electric shock.
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1 Product Information

1.1 Nameplate and Model Number of the Servo Drive

Code Product Family

SV 660 NS 2R8 |-FH

B

sv

Code Product Series.

Servo

660

Code Product Type

660 series

N Network type

Code Customized Function
None Standard

FH HighIP

Fs STO function
Code Installation Mode

Baseplate installation
(standard)

SIN:
][]

Suzhou Inovance Technology Co., Ltd.

Code Voltage Class
S 220V
T 380V
Code 1R6 2R8 3RS 5R4 5R5 TR6
Rated outputcurrent | 1.6A | 2.8A ‘ 3.5A | 54A | 5.5A | T.6A
Code 8R4 | 012 ‘ 017 | o1 | 026
Rated outputcurrent | 8.4 A 12A ‘ 17TA 21A 26A
Nameplate
Model MODEL: SV660NS2R8I ( €
Rated input INPUT:  1PHAC 200-240V 4.6A 50/60Hz ‘@"
Rated output OUTPUT: 3PHAC 0-240V 2.8A 0-400Hz 400W
Serial No. 01050843 XXXXXXXX

Figure 1-1 Nameplate and model number of the servo drive
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01050202

4
Code Part No.
01****** | Internal part number
Code Manufacturer Code
4 Suzhou Inovance
Code Year
9 2009
A 2010
B 2011
By analogy
Nof etters|,L,0,0rQ

are not used.

Example: The serial number 010502024H700001 indicates the servo drive is manufatured in July 2017.

Figure 1-2 Encryption of the production serial number
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Code Product No.

00001 1#tin current month
00002 2"in current month
00003 3in current month

Nt in current month

Range: 00001 to 99999

Code Month
1 January
2 February
3 March
A October
B November
C December
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1.2 Technical Data of EtherCAT Communication

Item

Specifications

Communication protocol

EtherCAT protocol

Available services

CoE (PDO, SDO)

Synchronization mode

DC - Distributed clock

Physical layer

100BASE-TX

Baud rate

100 Mbit/s (100Base-TX)

Duplex mode

Full duplex

Topology Ring and linear
Basic Transmission medium Shielded cables of Cat 5e or higher
performance Transmission distance Less than 100 m between two nodes (with proper environment and cables)
of EtherCAT Number of slaves Up to 65535 by protocol, not exceeding 100 in actual use
slave EtherCAT frame length 44 bytes to 1498 bytes
Process data A maximum of 1486 bytes per Ethernet frame
Synchronous jitter of two
<1lus
slaves
About 30 ps for 1000 DI/DOs
Update time About 100 ps for 100 servo axes
Define different update time for different interfaces.
Communication code error 10
10" Ethernet standard
rate
Number of FMMU units 8
Number of storage
EtherCAT synchronization 8
configuration management units
unit Process data RAM 8 kB
Distributed clock 64 bits
EEPROM capacity 32 kbit
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2 EtherCAT Communication

2.1 Wiring
2.1.1 Description of EtherCAT Communication Terminals (CN3 & CN4)

CN3 CN4
9 1

CN3/CN4 10 2

1 3

|:H H:| 12and 13 4and5

14 6

15and 16 Tand8

Table 2-1 EtherCAT communication terminal pins

Pin No. Name Description
1 TD+ Transmit data (+)
2 TD- Transmit data (-)
3 RD+ Receive data (+)
4and5 - -
6 RD- Receive data (-)
7and8 - -
9 TD+ Transmit data (+)
10 TD- Transmit data (-)
11 RD+ Receive data (+)
12 and 13 - -
14 RD- Receive data (-)
15and 16 - -
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2.1.2 Connection of EtherCAT Communication Signals
(CN3 and CN4)

2.1.2.1

SV660N SV660N

3 £

Figure 2-1 Network topology

-14-



EtherCAT Communication

EtherCAT

2 q
E RUN STOP|
H MEK
- H <]
E 5

TV51303 PND L3N0 END

Servo drive to PLC communication cable

EtherCAT

B _ﬁ

Servo drive EtherCAT communication cable

Mﬂmmggmmggmmggg% é

Figure 2-2 Wiring of communication cables

CN3 and CN4 are EtherCAT connectors. Connect CN3 (IN) to the communication port
of the master and CN4 (OUT) to the next slave. For assignment of CN3/CN4 terminal
pins, see "2.1.1 Description of EtherCAT Communication Terminals (CN3 & CN4)" on
page 13.

Communication cable selection

Table 2-2 Instructions for communication cable selection

Cable Length Price Supplier

See "Table 2-3 Information for ordering the
communication cable" on page 16.

The cable price is added by RMB 5 for every Inovance, Haituo
additional 1 m based on the price of S6-L-T04- | and others

10.0. The cable price is also related to the
magnitude of the order.

0.2mtol0m

More than 10 m

Note

Cable selection is subject to the instructions provided by the cable supplier.
See "Instructions for purchasing servo encoder cables/power cables" in Inovance business
system.
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Table 2-3 Information for ordering the communication cable

Material Code Cable Model Length (m)
15040261 S6-L-T04-0.3 0.3
15040262 S6-L-T04-3.0 3.0
15041960 S6-L-T04-0.2 0.2
15041961 S6-L-T04-0.5 0.5
15041962 S6-L-T04-1.0 1.0
15041963 S6-L-T04-2.0 2.0
15041964 S6-L-T04-5.0 5.0
15041965 S6-L-T04-10.0 10.0

Cables are ordered from suppliers including Haituo (the cable price is added by RMB 5
for every additional 1 m based on the price of S6-L-T04-10.0. The cable price is also
related to the magnitude of the order).

Note

The head of the dual-port network terminal cannot be too thick, otherwise, interference
may occur. The recommended thickness is 2.4 mm, as shown below.

Protective cover

Thickness of the protective
cover not exceeding 2.4 mm
Registered jack

2.4mm

Table 2-4 Specifications

Iltem Description

uL Compliant with UL certification

Cat 5e cable Cat 5e cable

Braided shield (coverage: 85%), aluminum foil shield

Double shielded (coverage: 100%)

Ambient temperature: -30°C to +60°C, resistant to industrial

Environmental worthiness . . ) -
oil, corrosive acid and alkali

EMC test standard GB/T 24808-2009

Basic features

o Interfaces

-16-
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EtherCAT cables are connected to the network ports (IN and OUT) equipped with
metal shield. The electrical characteristics comply with standards IEEE 802.3 and

ISO 8877.
1 8 1 8
IN ouT
Pin Assignment Description
1 TX+ Transmit data (+)
2 TX- Transmit data (-)
3 RX+ Receive data (+)
4 NULL Not connected
5 NULL Not connected
6 RX- Receive data (-)
7 NULL Not connected
8 NULL Not connected
e Topology

The communication topology of EtherCAT is flexible without any limit, as shown in

the following figures. The SV660N series servo drive carries IN and OUT ports.

e Lineartopology

Master
1 8

8 1 8 1 8
IN ouT IN ouT

e Redundancy ring topology

-17-
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Master
1 8 1 8

1/8 1 8 18 18 1.8 1|38
IN ouT IN ouT IN  ouT
Note

When using the redundant ring, set HOE-36 (EtherCAT AL enhanced link) to 1 (Enable), then
power on the servo drive again.

e Communication cable
The EtherCAT communication cable must be Ethernet Category 5 (L00BASE-TX)
network cable or high-strength shielded network cable. The network cables used
for the servo drive must also be shielded, with cable length not exceeding 100 m.
The shielded network cable enhances the anti-interference capacity of the system.

e EMC standard
The servo drive complies with the following standards: IEC 61800-3:2004/A1:2011
(Adjustable speed electrical power drive systems—part 3:EMC requirements and
specific test methods) and GB/T12668.3.

e Introduction to CiA402 control
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Start l 13
J 0 Stop at fault
Initialization l o
Fault
1
l 15
No fault

A A

2 7

Servo ready

A
12 |10 J 3 IG

Waiting for the S-ON signal 8 9

Quick stop

Figure 2-3 CiA402 state machine switchover

Servo running

To make the servo drive run in the designated state, observe the process
stipulated in the standard 402 protocol when operating the SV660N servo drive.

See the following table for descriptions of different status.

Status Description
e Initialization of the servo drive and internal self-check are done.

Initialization . .
Parameters cannot be set. Drive functions cannot be executed.
No fault exists in the servo drive or the fault has been cleared.

No fault
Parameters can be set.

Servo ready The servo drive is ready to run.

Parameters can be set.

Waiting for the S-ON | The servo drive is waiting for the S-ON signal.
signal Parameters can be set.

The servo drive is running properly and a certain operation mode is
enabled. The motor is energized and starts rotating when the
Servo running speed reference is not 0.

Only parameters whose "Effective time" is "During running" can be
set.
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2.2

2.2.1

Status Description

The quick stop function is activated and the servo drive is in the
process of quick stop.

Only parameters whose "Effective time" is "During running" can be
set.

Quick stop

A fault occurs and the servo drive is in the process of stop.
Stop at fault Only parameters whose "Effective time" is "During running" can be
set.

The process of stop-at-fault is done and all the drive functions are
Fault inhibited. Parameters can be edited for the convenience of
troubleshooting.

Communication Configuration

Overview of EtherCAT Protocol

EtherCAT is an industrial Ethernet-based fieldbus system that features high
performance, low cost, easy use and flexible topology. It is applicable to applications
requiring ultra-high speed 1/0 network. EtherCAT adopts standard Ethernet physical
layer with twisted pairs or optical fibers (100Base-TX or 100Base-FX) used as the
transmission media.
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Start

Import XML.

A

Set system
parameters.

A,

Configure
communication
parameters.

Configure PDOs.

A,

Start the remote
node.

A 4

End

e Seethe user guide of the host
controller for details.

e Seesection "System parameter setting"
for details.

e  Observe the communication state
according to section "Status Indication".

An EtherCAT system includes the master and the slave. The master requires a
common network adapter, and the slave requires a special slave control chip, such as
ET1100, ET1200, and FPGA.

EtherCAT can process data at the I/0O layer without sub-bus or gateway delay.

e One system covers all devices, including 1/0 devices, sensors, actuators, drives,

and displays.

e Transmission rate: 2 x 100 Mbit/s (high-speed Ethernet, full duplex mode).
e Synchronization: synchronization jitter < 1 ps (number of nodes up to 300, cable
length within 120 m)

o Update time:
256 DI/DOs: 11 ps
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1000 DI/DOs distributed in 100 nodes: 30 us = 0.03 ms

200 Al/AOs (16-bit): 50 us, sampling rate: 20 kHz

100 servo axes (8 bytes IN + 8 bytes OUT for each): 100 us = 0.1 ms
12000 DI/DOs: 350 ps

To support more types of devices and applications, EtherCAT establishes the
following application protocols:

CANopen over EtherCAT (CoE)

Safety over EtherCAT (SoE, compliant with IEC 61800-7-204)

Ethernet over EtherCAT (EoE)

File over EtherCAT (FoE)

The slave only needs to support the most suitable application protocol.

[l oo| |oo| oo
PLC M_AXR_UE_EI oo| [oo| |oo|
AM600 | oo [o0] oo
B | Hybrid in One RTU: 1 Analog = 4 Digital
v TN
|
I

q
RUN;STOP
MK

HYSHIND

<zl | |
N g 3 I MAX Analog Modules in One RTU: 4
o 2 b
EtherCAT.~ i g el | o [oof | L | foo| [oo] [oo
_ |= R S— == - — oo l:l 9 LE © @)
0ol |oof oo [0o| |oo
r— A A
MAX Digital Modules in One RTU: 16
| g
L — —
SVH60N SV660N SV660N SV66QGN
T
Up to 64 slaves |
= e -
3 R —— m
S o o ©
0
=h f=h =D =b
n@ o@ o(E o@
o] i Co] @ CO] @]

Figure 2-4 EtherCAT networking

Note

EtherCAT’ is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.
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2.2.2 System Parameter Setting

Parameter address structure
Parameter access address: index+subindex, both of which are in hexadecimal.

CiA402 establishes the following restrictions on the parameter address:

Index (Hex) Description
0000-0FFF Data type
1000-1FFF CoE communication object
2000-5FFF Manufacturer-specific object
6000-9FFF Profile object
A000-FFFF Reserved

System parameter setting

Set related parameters to allow the SV660N servo drive to be connected to the
EtherCAT fieldbus network.

Sub-
Index . Name Value Range Default
index

0: Speed control mode
2002 01h Control mode 1: Position control mode 9
2: Torque control mode

9: EtherCAT mode

0: Neither parameters nor object
dictionaries written through
communication saved to EEPROM
1: Only parameters written through

Save objects communication saved to EEPROM

written through

200E 02h L 2: Only object dictionaries written 3
communication to -
EEPROM through communication saved to
EEPROM
3: Both parameters and object
dictionaries written through
communication saved to EEPROM
200E | 16 | CtherCATslave 14 65535 0
alias
Note

Before saving parameters to EEPROM, set 200E-02h to a proper value. Otherwise,
parameters will be restored to default values at next power-on.
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2.2.3 Specifications of EtherCAT Communication

Item Specifications
Communication protocol IEC 61158 Type 12, IEC 61800-7 CiA 402 drive profile

SDO SDO request, SDO response

PDO Variable PDO mapping

Profile position mode (PP)

Profile velocity mode (PV)

Application

layer Profile torque mode (PT)

CiA402 Homing mode (HM)

Cyclic synchronous position mode (CSP)

Cyclic synchronous velocity mode (CSV)

Cyclic synchronous torque mode (CST)

Transmission | 0,6 ASE-TX (IEEES02.3)

protocol
Physical Maximum
L
ayer distance 100m
Interface RJ45x 2 (INT, OUT)

2.2.4 Structure of EtherCAT Communication

Multiple kinds of application protocols are available for EtherCAT communication.
The IEC 61800-7 (CiA 402)-CANopen motion control profile is used for SV660N series
servo drives. The following figure shows the EtherCAT communication structure at
CANopen application layer.
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2.2.5

Application layer

)

Object dictionary ]

EtherCAT

state ‘ SDO H PDO ‘
machine

[ Register ][ Mailbox J[Processdata]
ESC DPRAM

Link layer

[ Physical layer ]

Figure 2-5 EtherCAT communication structure at CANopen application layer

The object dictionary in the application layer includes communication parameters,
application program data and PDO mapping data. The process data object (PDO)
includes the real-time data generated during operation, which is read and written
cyclically. In the SDO mailbox communication, some communication objects and PDO
objects are being accessed and edited non-cyclically.

Communication State Machine

The following figure shows the status transition diagram of EtherCAT state machine.

Init

N
(Wﬂ W(Pl)

Pre-Operational (sn

ol (PS)ﬂ W(SP)

(oP) Safe-Operational

(SO) ﬂ H (09)

Operational

Figure 2-6 EtherCAT state machine
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The EtherCAT state machine must support the following four states and coordinate
the states between the master and slave application program during initialization and
operation.

e These four states are Init (1), Pre-Operational (P), Safe-Operational (S), and
Operational (0).

Transition from "Init" to "Operational" must be in the sequence of "Init — Pre-

Operational — Safe-Operational — Operational". Transition from "Operational" to

"Init" can be done with certain states skipped. The following table lists the state

transition and the initialization process.

State SDO RPDO TPDO Description

Communication initialization;

No communication in the application
Init (1) No No No layer, EtherCAT slave controller (ESC)
register can only be read/written by the
master

Slave address configured by the master;
Mailbox channel configured;

1P No No No Distributed clock (DC) configured;
Request for Pre-Operational state
Pre- Mailbox data communication in the
Operational Yes No No

) application layer (SDO)

SDO initialization process data mapping
used by the master;

Sync Manager channel used during

PS Yes No No process data communication configured
by the master;

FMMU configured by the master;
Request for Safe-Operational state

Safe- SDO, TPDO, and distributed clock mode
. Yes No Yes .
Operational (S) available
Valid output data sent by the master;
SO ves No ves Request for Safe-Operational state
Operational Normal operational state;

Yes Yes Yes Both the input and output valid ;

(6]
©) Mailbox communication still available

2.2.6 Process Data

The real-time data transmission of EtherCAT is achieved through PDO. PDOs can be
divided into RPDOs (Receive PDO) and TPDOs (Transmit PDO) based on the data
transmission direction. RPDOs transmit the master data to the slave, and TPDOs
returns the slave data to the master.
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RxPDO:

> control word, target position, etc.

—

Master Slave

TxPDO:
status word, position feedback, etc.

The SV660N series servo drive allows users to assign the PDO list and define the PDO
mapping objects.

PDO mapping

PDO mapping is used to establish the mapping relation between the object dictionary
and the PDO. 1600h...17FFh are RPDOs, and 1A00h... 1BFFh are TPDOs. The SV660N
series servo drive provides six RPDOs and five TPDOs, as listed in the following table.

RPDO 1600h Variable mapping
(6) 1701h... 1705h Fixed mapping
TPDO 1A00h Variable mapping
(5) 1B01h... 0x1B04h Fixed mapping

Fixed PDO mapping
SV660N provides five fixed RPDOs and four fixed TPDOs.
The following table lists the typical instances of RPDOs and TPDOs.

Control Mode PP/CSP

Mapping objects (4 mapping objects, 12 bytes)
1701h 6040h (Control word)
(Outputs) 607Ah (Target position)

60B8h (Touch probe function)
60FEh sub-index 1 (Physical outputs)

Mapping objects (9 mapping objects, 28 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
1B01h 6077h (Torque actual value)
(Inputs) 60F4 (Following error actual value)
60B9 (Touch probe status)

60BA (Touch probe 1 positive edge)
60BC (Touch probe 2 positive edge)
60FD (Digital inputs)

27-



EtherCAT Communication

Control Mode

PP/PV/PT/CSP/CSV/CST

1702h
(Outputs)

Mapping objects (7 mapping objects, 19 bytes)

6040h (Control word)

607Ah (Target position)
60FFh (Target velocity)

6071h (Target torque)

6060h (Modes of operation)
60B8h (Touch probe function)
607Fh (Max. profile velocity)

1B02h
(Inputs)

Mapping objects (9 mapping objects, 25 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

6061h (Modes of operation display)
60B9 (Touch probe status)

60BA (Touch probe 1 positive edge)
60BC (Touch probe 2 positive edge)
60FD (Digital inputs)

Control Mode

PP/PV/CSP/CSV

1703h
(Outputs)

Mapping objects (7 mapping objects, 17 bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

6060h (Modes of operation)

60B8h (Touch probe function)
60EOh (Positive torque limit value)
60E1h (Negative torque limit value)

1B03h
(Inputs)

Mapping objects (10 mapping objects, 29 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

60F4 (Following error actual value)
6061h (Modes of operation display)
60B9 (Touch probe status)

60BA (Touch probe 1 positive edge)
60BC (Touch probe 2 positive edge)
60FD (Digital inputs)
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Control Mode PP/PV/PT/CSP/CSV/CST
Mapping objects (9 mapping objects, 23 bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

1704h 6071h (Target torque)

(Outputs) 6060h (Modes of operation)

60B8h (Touch probe function)
607Fh (Max. profile velocity)

60EOh (Positive torque limit value)
60E1h (Negative torque limit value)

Mapping objects (9 mapping objects, 25 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
1B02h 6077h (Torque actual value)
(Inputs) 6061h (Modes of operation display)
60B9 (Touch probe status)

60BA (Touch probe 1 positive edge)
60BC (Touch probe 2 positive edge)
60FD (Digital inputs)

Control Mode PP/PV/CSP/CSV
Mapping objects (8 mapping objects, 19 bytes)

6040h (Control word)

607Ah (Target position)

1705h 60FFh (Target velocity)

(Outputs) 6060h (Modes of operation)

60B8h (Touch probe function)
60EOh (Positive torque limit value)
60E1h (Negative torque limit value)
60B2h (Torque offset)

Mapping objects (10 mapping objects, 29 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
1B04h 6077h (Torque actual value)

6061h (Modes of operation display)
60F4 (Following error actual value)
60B9 (Touch probe status)

60BA (Touch probe 1 positive edge)
60BC (Touch probe 2 positive edge)
606C (Velocity actual value)

(Inputs)

Variable PDO mapping
SV660N provides one variable RPDO and one variable TPDO.
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Variabl Max. Number Max.
a;::o € Index of Mapping | Length of Default Mapping Object
Objects the Byte
6040h (Control word)
RPDO1 1600h 10 40 607Ah (Target position)
60B8 (Touch probe function)
603F (Error code)
6041h (Status word)
6064h (Position actual value)
TPDO1 1A00h 10 40 60BC (Touch probe 2 positive edge)
60B9 (Touch probe status)
60BA (Touch probe 1 positive edge)
60FD (Digital inputs)

Sync Manager PDO assignment

The process data can contain multiple PDO mapping data objects during cyclic
EtherCAT data communication. The CoE protocol defines the PDO mapping object list
of the Sync Manager using data objects 0x1C10 to 0x1C2F. Multiple PDOs can be
mapped to different sub-indexes. The SV660N series servo drive supports assignment
of one RPDO and one TPDO, as described in the following table.

Index Sub-index Description
0x1C12 01h One of 0x1600 and 0x1701...0x1705 selected as the RPDO to be
used
0x1C13 01h Sgeedof 0x1A00 and 0x1B01...0x1B04 selected as the TPDO to be

PDO configuration

PDO mapping parameters contain indicators of the process data for PDOs, including
the index, sub-index and mapping object length. The sub-index 0 indicates the
number (N) of mapping objects in the PDO, and the maximum length of each PDO is 4
x N bytes. One or multiple objects can be mapped simultaneously. Sub-indexes 1 to N
indicate the mapping content, as defined below:

Bit 31| 1.6 | 15 [ . [ 8 7 o

Meaning Index Sub-index Object length

The index and sub-index together define the position of an object in the object
dictionary. The object length indicates the bit length of the object in hexadecimal, as
shown below:

Object Length Bit Length
08h 8 bits
10h 16 bits
20h 32 bits
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For example, the mapping parameter of the 16-bit control word 6040h-00 is
60400010h.

e Observe the following procedure for PDO mapping:
1. Configure the mapping group of PDO.

a. Clear the original mapping group. Write 0 to sub-index 00h of 1C12h ( or
1C13h) to clear the original mapping group.

b. Write the PDO mapping group. Write the mapping group according to
application needs. Pre-write the values of 1600h/1701h...1705h to 1C12h and
the values of 1A00h/1B01h...1B04h to 1C13h. Note: Only 1600h and 1A00h are
configurable mapping groups.

c. Write the number of the mapping objects in the PDO mapping group to sub-
index 0 of 1C12h (or 0x1C13h).

2. Configure the mapping objects of PDO.

a. Clear the original mapping objects. Write 0 to sub-index 00h of 1600h ( or
1A00h) to clear the original mapping objects.

b. Write the PDO mapping content. Write the mapping content to sub-index
1...10 of the mapping parameter based on object parameter definitions in the
XML file. Only mappable objects can be configured as PDO mapping content.

c. Write the total number of mapping objects. Write the number of mapping
objects in step b to sub-index 0.

Note

« Configure the PDO only when the EtherCAT state machine is in Pre-operation state
("2" displayed on the keypad). Otherwise, an error will be reported.

« Do not save the PDO configuration parameters to EEPROM. Configure the mapping
objects again each time upon power-on. Otherwise, the mapping objects are the
default parameters of the servo drive.

An SDO fault code will be returned during the following operations:

e Modify PDO parameters in status other than pre-operational.
e Write a value outside the range of 1600/1701...1705 to 1C12h. Write a value outside
the range of 1A00/1B01...1B04 to 1C13h.

2.2.7 Service Data Object (SDO)

The EtherCAT SDO is used to transfer non-cyclic data, such as communication
parameter configuration and servo drive parameter configuration. The CoE service
types of EtherCAT include:

e Emergency message
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SDO request

SDO response

TxPDO

RxPDO

Remote TxPDO transmission request
Remote RxPDO transmission request
SDO message

The SV660N supports SDO request and SDO response.

2.2.8 Distributed Clock (DC)

The DC enables all EtherCAT devices to use the same system time and allows
synchronous execution of slave tasks. A slave can generate synchronous signals
according to the synchronized system time. The SV660N series servo drive supports
the DC synchronization mode only. The synchronization cycle is determined by
SYNCO. The cycle range varies with the operation mode.

Note

o The SYNC signal can be used to synchronize all the salves with an error less than 1
us. The master must synchronize all the slaves to the same clock and continues
doing so during operation to prevent clock skew caused by difference in the
crystal oscillator. This is usually done by synchronizing the 0x910 register in ESC.

o SYNC starting time = 0x990 register (with ESC) - 0x920
Note that the DC mode (0x981 = 0x03) can be enabled only after 0x910 reaches the
starting time. If the starting time of SYNC is set improperly, the 0x134 status
register of ESC will report the error code of 0x2D.
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2.2.9 Status Indication

PORT1 connection
indicator

Control mode

. Profile position control

Profile velocity control

Profile torque mode

Homing mode

Cyclic synchronous position mode
Cyclic synchronous velocity mode
. Cyclic synchronous torque mode

J>&OOOO’)-J>(.A)I—'

07

I ) 0 | I~
N N il

=0 (0L

OC)O

PORTO connection Commumcatlon state .
indicator 0: No meaning!t Servo drive state:
1: Initialization nr} Not ready
2: Pre-Operational ry: Ready
4: Safe-Operational r: Run
8: Operational

Figure 2-7 Status indication

If the value 0 is displayed, it indicates no value is written or the value 0 is written to
0x6060h, or H02-00 is set to 0, 1, and 2.

Communication connection

The connection status of the two RJ45 ports are indicated by

on the upper and

lower part of the first LED on the keypad. The upper "-" indicates the status of PORT1L,
and the lower "-" indicates the status of PORTO.

Solid OFF: No communication connection is detected in the physical layer.

Solid ON: Communication connection is detected in the physical layer.

Communication status

The 2nd LED indicates the status of the EtherCAT state machine of the slave in the
form of characters, as described in the following table.

State of EtherCAT state machine
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State SDO | RPDO | TPDO Description Display

Initialization No | No | No |Communication f, ¢ 0N
initialization
Network

. figuration 2: LED blinking at an
Pre-operational contig g
P ves No No initialized interval of 400 ms

SDO available

4: LED blinking at an
interval of 1200 ms
(ON for 200 ms and
OFF for 1000 ms)

SDO, TPDO, and
Safe-operational Yes No Yes | distributed clock
mode available

Normal operational

state 8: Solid ON

Operational Yes Yes Yes

Display of operation modes

The 3rd LED indicates the operation mode of the servo drive in hexadecimal without
blinking, as described in the following table.

Modes of operation (6060h) Display

1: Profile position mode 1

3: Profile velocity mode

4: Profile torque mode

6: Homing mode

8: Cyclic synchronous position mode

9: Cyclic synchronous velocity mode

> olo|dlw

10: Cyclic synchronous torque mode

Display of servo status

The 4th and 5th LEDs indicate the status of the slave (servo drive) in the form of
characters, as described in the following table.

State Description Display

Reset Initialization reset

Initialization is done. The
control circuit is switched on
Not ready | but the main circuit is not nr
switched on.
(Not ready)
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State Description Display

ry

The character "y" blinks when the motor
speed is not 0 RPM.

When the communication layer is in the
pre-operational or safe-operational state,
the blinking frequency is the same as that
of characters "2" or "4" (see
"Communication status" in the previous
page for details).

When the communication layer is in Init or
Operational state, the blinking frequency is
2 Hz.

m

The letter "n" blinks when the motor speed
is not 0 RPM.

When the communication layer is in the
pre-operational or safe-operational state,
the blinking frequency is the same as that
of characters "2" or "4" (see
"Communication status" in the previous
page for details).

When the communication layer is in Init or
Operational state, the blinking frequency is

The main circuit is switched on,
Ready but the S-ON signal is inactive.
(Ready)

The S-ON signal is active and
Run the motor is energized.
(Run)

2 Hz.
2.3 Troubleshooting
2.3.1 List of Fault and Warning Codes
List of fault codes
Fault Bl il Fault R . A Error Code Aux. Code
I
Code play ault Name Ty esettable 8 (603Fh) (203Fh)
System parameter Servo drive
E101.0 No. 1 No 0x6320 0x01010101
error fault
E101.1 Parameter error in No. 1 N Servo drive 0x6320 0x11010101
1 | group 2000n/2000n | N ° fault X X
E101
Address error in
read/write after Servo drive
E101.2 No. 1 No 0x6320 0x21010101
total number of fault
parameters changes
Logic configuration Servo drive
E102.0 No. 1 No 0x7500 0x01020102
fault fault
E102
Software version Servo drive
E102.8 . No. 1 No 0x7500 0x81020102
mismatch fault
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Fault Bl _— Fault I A Error Code Aux. Code
Code IPED auttRame Type | oocHave &1 (603r) (203Fh)
MCU operation Servo drive
E104.1 . No. 1 No 0x7500 0x11040104
timeout fault
Current loop Servo drive
E104 E104.2 . . No. 1 No 0x7500 0x21040104
operation timeout fault
Command update Servo drive
E104.4 . No. 1 No 0x7500 0x41040104
timeout fault
Parameter write Servo drive
E108.0 No. 2 Yes 0x5530 0x01080108
error fault
Parameter read Servo drive
E108.1 No. 2 Yes 0x5530 0x11080108
error fault
Invalid check on
E108 K i Servo drive
E108.2 data written in No. 2 Yes fault 0x5530 0x21080108
EEPROM
Invalid check on .
i Servo drive
E108.3 data read in No. 2 Yes fault 0x5530 0x31080108
au
EEPROM
Unknown encoder
E120.0 type No. 1 No Axis fault 0x7122 0x01200120
Unknown motor .
E120.1 No. 1 No Axis fault 0x7122 0x11200120
model
Unknown drive X
E120 E120.2 No. 1 No Axis fault 0x7122 0x21200120
model
Motor and drive .
E120.5 . No. 1 No Axis fault 0x7122 0x51200120
current mismatch
FPGA and motor X
E120.6 . No. 1 No Axis fault 0x7122 0x61200120
model mismatch
Multi-turn absolute
E122.0 encoder setting No. 2 Yes Axis fault 0x6320 0x01220122
error
Different DIs
E122.1 assigned with the No. 2 Yes Axis fault 0x6320 0x11220122
same function
E122
Different DOs .
. . Servo drive
E122.2 assigned with the No. 2 Yes fault 0x6320 0x21220122
au
same function
Upper limit in the
E122.3 rotation mode No. 2 Yes Axis fault 0x6320 0x31220122
invalid
Encoder parameter .
E136.0 No. 1 No Axis fault 0x7305 0x01360136
error
E136 Encoder
E136.1 communication No. 1 No Axis fault 0x7305 0x11360136
error
Encryption chip Servo drive
E140.0 No. 1 No 0x0140 0x01400140
check fault fault
E140 E tion chi S dri
nc onc ervo drive
E140.1 e I, P No. 1 No W - -
check failure fault
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Fault Bl - Fault ] A Error Code Aux. Code
ol e auttRame Type | oocHave &1 (603r) (203Fh)
STO signal input Servo drive
E150.0 . No. 1 Yes 0x0150 0x01500150
protection fault
STO signal input Servo drive
E150.1 No. 1 Yes 0x0150 0x11500150
error fault
Buffer 5V supply Servo drive
E150.2 No. 1 Yes 0x0150 0x21500150
E150 voltage error fault
STO upstream .
Servo drive
E150.3 optocoupler No. 1 Yes fault 0x0150 0x31500150
au
detection failure
PWM Buffer Servo drive
E150.4 Rk X No. 1 Yes 0x0150 0x41500150
detection failure fault
Servo drive
E201.0 Phase-P overcurrent No. 1 No fault 0x2312 0x02010201
au
£201 E201.1 Phase-U overcurrent | No. 1 No Axis fault 0x2312 0x12010201
E201.2 Phase-V overcurrent No. 1 No Axis fault 0x2312 0x22010201
Servo drive
E201.4 Phase-N overcurrent No. 1 No fault 0x2312 0x42010201
au
MCU position
E208.0 reference updated No. 1 Yes Axis fault 0x0208 0x02080208
frequently
Encoder
£208 E208.2 communication No. 1 Yes Axis fault 0x0208 0x22080208
timeout
Current sampling .
E208.3 fault No. 1 Yes Axis fault 0x0208 0x32080208
u
FPGA current loop .
E208.4 . . No. 1 Yes Axis fault 0x0208 0x42080208
operation timeout
Output short-
E210 E210.0 — No. 1 No Axis fault 0x2330 0x02100210
circuited to ground
E234 E234.0 Runaway protection No. 1 No Axis fault 0x0234 0x02340234
Main circuit Servo drive
E400 E400.0 No.1 Yes 0x3210 0x04000400
overvoltage fault
Main circuit Servo drive
E410 E410.0 No. 1 Yes 0x3220 0x04100410
undervoltage fault
Servo drive
E420 E420.0 Phase loss No.2 Yes fault 0x3130 0x04200420
Control power Servo drive
E430 E430.0 No.2 Yes 0x3120 0x04300430
supply undervoltage fault
E500.0 Motor overspeed No. 1 Yes Axis fault 0x8400 0x05000500
Speed feedback .
E500.1 No. 1 Yes Axis fault 0x8400 0x15000500
overflow
E500
FPGA position
E500.2 | feedback pulse No. 1 Yes Axis fault - 0x25000500
overspeed
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Fault Bl _— Fault I A Error Code Aux. Code
Code IPED auttRame Type | oocHave &1 (603r) (203Fh)
Angle auto-tuning .
E602.0 No. 1 Yes Axis fault 0x0602 0x06020602
error
E602 Wrong U/V/W phase
E602.2 sequence detected No. 1 Yes Axis fault 0x0602 0x26020602
in angle auto-tuning
Motor speed upon S-
E605 E605.0 . No. 1 Yes Axis fault 0x8400 0x06050605
ON too high
E620 E620.0 Motor overload No. 1 Yes Axis fault 0x3230 0x06200620
E630 E630.0 Motor stalled No. 1 Yes Axis fault 0x7121 0x06300630
IGBT over-
E640.0 No. 1 Yes Axis fault 0x4210 0x06400640
temperature
E640
Flywheel diode over-
E640.1 No. 1 Yes Axis fault - 0x06050605
temperature
Heatsink over-
E650 E650.0 No. 1 Yes Axis fault 0x4210 0x06500650
temperature
Air-cooled motor
E660 E660.0 No. 1 Yes Axis fault 0x4210 0x06600660
over-temperature
Auto-tuned gains X
E661 E661.0 No. 2 Yes Axis fault 0x4210 0x06610661
too low
Encoder battery X
E731 E731.0 X No. 2 Yes Axis fault 0x0661 0x07310731
failure
Encoder multi-turn
E733 E733.0 ) No. 2 Yes Axis fault 0x7305 0x07330733
counting error
Encoder multi-turn
E735 E735.0 ) No. 2 Yes Axis fault 0x7305 0x07350735
counting overflow
Absolute encoder X
E740.2 No. 1 No Axis fault 0x7305 0x27400740
error
£740 Absolute encoder
E740.3 single-turn No.1 No Axis fault 0x7305 0x37400740
calculation error
E740.6 Encoder write error No. 1 No Axis fault 0x7305 0x67400740
Nikon encoder
E755 E755.0 communication No.1 No Axis fault - 0x07550755
fault
Nikon encoder out .
E765 E765.0 L No. 1 No Axis fault - 0x07650765
of limit
Encoder over-
E760 E760.0 No. 2 Yes Axis fault 0x4210 0x07600760
temperature
Encoder read/write X
EA33 EA33.0 No. 1 No Axis fault 0x7305 0x0A330A33
check error
Position deviation
EB00.0 No. 2 Yes Axis fault 0x8611 0x0B000B0O
too large
EBOO
Position deviation X
EB00.1 No. 2 Yes Axis fault 0x8611 0x1B000B0O
overflow
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Fault Bl _— Fault I A Error Code Aux. Code
Code IPED auttRame Type | oocHave &1 (603r) (203Fh)
Individual position
EBOL.1 reference increment No. 2 Yes Axis fault 0x6320 0x1B010B01
too large
Position reference
EBOL EB01.2 increment too large No. 2 Yes Axis fault 0x6320 0x2B010B01
continuously
EB01.3 Command overflow No. 2 Yes Axis fault 0x6320 0x3B010B01
Target position
EB01.4 beyond upper/lower | No.2 Yes Axis fault 0x6320 0x4B010B01
limit
Synchronization
EE08.0 . No. 2 Yes Axis fault OxOFFF 0xOEO80E08
(SYNC) signal loss
Status switchover X
EE08.1 No. 2 Yes Axis fault OxOFFF 0x1EO080E08
error
EE08.2 IRQ loss No. 2 Yes Axis fault OXOFFF 0x2E080E08
Network cable
EEO8 EE08.3 connected No. 2 Yes Axis fault OxOFFF 0x3E080E08
improperly
Data frame loss
EE08.4 . No.2 Yes Axis fault OXOFFF 0x4E080E08
protection error
Data frame transfer .
EE08.5 No. 2 Yes Axis fault OXOFFF Ox5E080E08
error
EE08.6 Data update timeout | No.2 Yes Axis fault OXOFFF Ox6E080E08
Software position
EE09.0 - . No. 2 Yes Axis fault 0x6320 0xOE090E09
limit setting error
EE09.1 Home setting error No. 2 Yes Axis fault 0x6320 0x1E090E09
Gear ratio beyond X
EE09.2 o No. 2 Yes Axis fault 0x6320 0x2E090E09
EE09 the limit
No synchronization
EE09.3 . No. 2 Yes Axis fault 0x6320 0x3E090E09
signal
PDO mapping
EE09.5 o No. 2 Yes Axis fault 0x6320 0x5E090E09
beyond the limit
Servo drive
EE11.0 ESI check error No. 2 Yes fault 0x5530 OXOE110E11
au
Servo drive
EE1l EE11.1 EEPROM read error No. 2 Yes fault 0x5530 Ox1E110E11
au
EEPROM update Servo drive
EE11.2 . No. 2 Yes 0x5530 0x2E110E11
failure fault
EtherCAT external Servo drive
EE12 EE12.0 X No. 1 No 0x0E12 0x0E120E12
device error fault
Synchronization Servo drive
EE13 EE13.0 . No.2 Yes 0x6320 0xOE130E13
cycle setting error fault
Synchronization Servo drive
EE15 EE15.0 No. 2 Yes 0x0E15 0xOE150E15
cycle error too large fault
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List of warning codes

Warning . Fault | Resetta Error Code Aux. Code
Display Name Fault Range
Code Type ble (603Fh) (203Fh)
S-ON command .
E121 E121.0 i . No. 3 Yes Warning 0x0121 0x01210121
invalid
Inertia auto-tuning .
E600 E600.0 X No. 3 Yes Warning 0x0600 0x06000600
failure
E601.0 Homing warning No. 3 Yes Warning 0x0601 0x06010601
E601 E601.1 Homing switch error | No.3 Yes Warning 0x0601 0x16010601
Homing method X
E601.2 ) No. 3 Yes Warning 0x6320 0x2601E602
setting error
Encoder battery i
E730 E730.0 . No. 3 Yes Warning 0x7305 0x07300730
warning
E900 E900.0 Emergency stop No. 3 Yes Warning 0x0900 0x09000900
E902.0 | DIsettinginvalid No. 3 Yes Warning 0x6320 0x09020902
£902 E902.1 DO setting invalid No. 3 Yes Warning 0x0902 0x19020902
Invalid setting for i
E902.2 No. 3 Yes Warning 0x0902 0x29020902
torque reach
Model identification .
E908 E908.0 X No. 3 Yes Warning 0x0908 0x09080908
failure
E909 E909.0 Motor overload No. 3 Yes Warning 0x3230 0x09090909
Regenerative resistor .
E920 E920.0 No. 3 Yes Warning 0x3210 0x09200920
overload
Resistance of
external .
E922 E922.0 3 N No. 3 Yes Warning 0x6320 0x09220922
regenerative resistor
too small
Regenerative
E924 E924.0 transistor over- No. 3 Yes Warning 0x3230 0x09240924
temperature
Parameter
modifications .
E941 E941.0 . No.3 Yes Warning 0x6320 0x09410941
activated at next
power-on
Parameters saved .
E942 E942.0 No. 3 Yes Warning 0x7600 0x09420942
frequently
ES50 E950.0 Forward overtravel No. 3 Yes Warning 0x5443 0x09500950
E952 E952.0 Reverse overtravel No.3 Yes Warning 0x5444 0x09520952
Torque fluctuation
EA41 EA41.0 compensation No.3 Yes Warning 0x0A41 0x0A410A41
failure
Homing method X
E902 E902.3 . No. 3 Yes Warning 0x6320 0x4E090E09
setting error
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2.3.2 Solutions to Communication Faults

This section describes solutions to communication faults. For solutions to the servo
drive faults, see the preceding sections.

e EE08.0: Synchronization (SYNC) signal loss

Cause:

The SYNC signal is turned off when the EtherCAT network is in the OP state.

Cause

Confirming Method

Solution

The SYNC signal is not
generated due to hardware
errors.

Check whether the SYNC
signal cycle is 0 using the
oscilloscope in the software
tool.

Replace the servo drive.
Contact Inovance for
maintenance.

e EE08.1: Network status switchover error

Cause:

When the servo drive is enabled, the EtherCAT network status switches from OP to

other status.

Cause

Confirming Method

Solution

This fault is caused by mal-
operation of the master or
the operator.

Check whether the master
switches the network status
when the servo drive is
enabled.

Check the network status
switchover program of the
host controller.

e EE08.2:IRQ loss
Cause:

m Forservo drives with H01-00 (MCU software version) = 902.0 or earlier, causes
for IRQ loss include all the causes for EE08.0...EE08.6 without differentiation.

s For servo drives with H01-00 (MCU software version) = 902.1 or later, causes for
IRQ loss are further differentiated and categorized into different faults, which
means EE08.2 will no longer be reported.

e EE08.3: Network cable connected improperly

Cause:

The network cable of the servo drive is connected improperly. (The low 16 bits of
HOE-29 represent the number of IN port loss events. The high 16 bits of HOE-29
represent the number of OUT port loss events.)
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Cause

Confirming Method

Solution

The physical connection of
the data link is unstable or
the process data is lost due
to plug-in/ plug-out of the
network cable.

Check: 1) whether the
network cable of the servo
drive is connected securely.
2) whether strong vibration
occurs on site. 3) whether
the network cable is plugged
in or out. 4) whether the
network cable provided by
Inovance is used.

Check the connection of the
network port through the
value change of HOE-29.
Replace with a new network
cable.

e EE08.4 Data frame loss protection error

Cause:

The PDO data is corrupted due to EMC interference or inferior network cable.

Cause

Confirming Method

Solution

The data is lost due to EMC
interference, poor quality of
the network cable or
improper connection.

Check whether the high 16
bits of HOE-25 have values
that are increased.

e EE08.5: Data frame transfer error

Cause:

o Check whether the servo
drive is grounded properly
and rectify the EMC
problem.

o Check whether the
network cable used is the
one designated by
Inovance.

o Check whether the
network cable is connected

properly.

As error data frames are generated from the upstream slave, the downstream
slave receives invalid data frames.

Cause

Confirming Method

Solution

The upstream slave detects
that the data frame has
been corrupted and marked,
which is then transferred to
the downstream slave,
leading to a warning event.

Check whether a processing
unit error occurs due to
transfer error (HOE-27) or
invalid frames (HOE-28)
upon occurrence of the
fault, and check whether no
counting is performed in RX-
ERR of Port0.

Check the upstream slave to
locate the fault cause.

e EE08.6: Data update timeout

Cause:

The slave is in the OP status and does not receive the data frame in a long time.
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Cause

Confirming Method

Solution

The data frame is lost or
aborted in the upstream
slave or the master
performance is not up to
standard.

Check through the
software tool whether the
phase difference between
SYNC and IRQ exceeds the
value of HOE-22 multiplied
by the communication
cycle.

Check whether the operating
load of the master CPU is
excessive. Increase the
communication time or set
HOE-22 to a high value.

Check whether link loss occurs
on the upstream slave.

EE11.0: ESI check error
Cause:

The attempt to load the XML file fails during EtherCAT communication.

Cause

Confirming Method

Solution

1. The XML file is
programmed in the
EEPROM.

2. The XML file in the
EEPROM is modified
unexpectedly.

Check whether the XML
version displayed in HOE-96
is normal.

Program the XML file.

EE11.1: EEPROM read fai
Cause:

lure

The EEPROM communication of external EtherCAT devices fails.

Cause

Confirming Method

Solution

The EtherCAT data in the
EEPROM cannot be read

This fault persists after the
servo drive is powered off
and on several times.

Replace the servo drive.

EE11.2: EEPROM update
Cause:

failure

The communication is normal but the message in the EEPROM is wrong or lost.

Cause

Confirming Method

Solution

The EtherCAT data in the
EEPROM cannot be updated.

This fault persists after the
servo drive is powered off
and on several times.

Replace the servo drive.

[
Cause:

EE12.0: EtherCAT external device error

The EtherCAT network cannot be initialized.
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Cause

Confirming Method

Solution

1. The FPGA firmware is not
programmed.

Check whether 2001-02h is
09xx.Y.

Program the FPGA firmware.

2. The servo drive is faulty.

The servo drive is faulty.

Replace the servo drive.

e EE13.0: Synchronization cycle setting error

Cause:

The synchronization cycle is not an integer multiple of 125 ps or 250 ps after the

network switches to the

OP mode.

Cause

Confirming Method

Solution

The synchronization cycle is
not an integer multiple of
125 ps or 250 ps.

Check the setting of the
synchronization cycle in the
controller.

Set the synchronization
cycle to an integer multiple
of 125 us or 250 ps.

e EE15.0: Synchronization cycle error too large

Cause:

The synchronization cycle error exceeds the threshold.

Cause

Confirming Method

Solution

The synchronization cycle
error of the controller is too
large.

o Measure the
synchronization cycle of
the controller using a
digital oscilloscope or the
oscilloscope tool in the
software tool.

Increase the value of 200E-
21h.

2.3.3 SDO Transfer Abort Code

Abort Code Function

0503 0000 Toggle bit not altered

0504 0000 SDO protocol timed out

0504 0001 Client/Server command specifier not valid or unknown
0504 0005 Out of memory

0601 0000 Unsupported access to an object

0601 0001 Attempt to read a write only object

0601 0002 Attempt to write a read only object

0602 0000 Object does not exist in the object dictionary

0604 0041 Object cannot be mapped to the PDO

0604 0042 Z:ceezzrggg laerrl](;tlﬁngth of the objects to be mapped would
0604 0043 General parameter incompatibility reason

0604 0047 General internal incompatibility in the device
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Abort Code Function
0606 0000 Access failed due to an hardware error
0607 0010 Data type does not match, length of service parameter does
not match
0607 0012 Egta type does not match, length of service parameter too
igh
0607 0013 Data type does not match, length of service parameter too
low
0609 0011 Sub-index does not exist
0609 0030 Invalid value for parameter
0609 0031 Value of parameter written too high
0609 0032 Value of parameter written too low
0609 0036 Maximum value is less than minimum value
0800 0000 General error
0800 0020 Data cannot be transferred or stored to the application
0800 0021 Data cannot be transferred or stored to the application
because of local control
0800 0022 Data cannot be transferred'or stored to the application
because of the present device state
Object dictionary dynamic generation fails or no object
08000023 dictionary is present
0800 0024 No data available

2.4 List of Parameters

2.4.1 Parameter Groups

Parameter access address: index+subindex, both of which are in hexadecimal.

The CiA402 protocol establishes the following restrictions on the parameter address:

Index (Hex)

Description

0001h—0FFFh
1000h-1FFFh

Data type description

CoE communication object

2000h-5FFFh

Manufacturer-specific object

6000h-9FFFh

Profile object

A000h—FFFFh

Reserved
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2.4.2 Parameter Group 1000h

Sub-
Index i Lcji N A FDO Data T Uni Data Range Defaul
index ata Type
(HEX) ame ccess e yp! nit g efault
(HEX)
1000 0 Device type RO No uint32 - - 0x00020192
Manufacturer SV660N-
1008 0 . RO No - - -
device name ECAT
Manufacturer Software
1009 0 hardware RO No - - - version
version dependent
Hardware
Manufacturer :
100A 0 . RO No - - - version
software version
dependent
Identity object
Number of .
0 . RO No Uint8 - - 0x04
entries
1018 1 Vendor ID RO No Uint32 - - 0x00100000
) 0x000C010
2 Product code RO No Uint32 - - b
3 Revision number RO No Uint32 - - 0x00010001
4 Serial number RO No Uint32 - - 0x00000000
Sync Manager communication type
Number of SYNC
0 Manager RO No Uint8 - - 0x04
channels
SMO
1 communication RO No Uint8 - - 0x01
type
SM1
1C00 -
2 communication RO No Uint8 - - 0x02
type
SM2
3 communication RO No Uint8 - - 0x03
type
SM3
4 communication RO No Uint8 - - 0x04

type
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Sub-
Index . y PDO .
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
1st Receive PDO mapping
Number of
0 mapped objects RW No Uint8 - 0 to 0X0A 0x03
in RPDO1
1st mapped 0to
1 . RW No Uint32 - 0x60400010
object OXFFFFFFFF
2 2nd mapped RW N Uint32 oto 0x60600008
- X
object ° " OXFFFFFFFF
3rd mapped 0to 0x60
3 . RW No Uint32 -
object OxFFFFFFFF B80010
4th mapped RW N Uint32 0to
* object ° " ’ OXFFFFFFFF
1600
>th mapped RW N Uint32 oto
®  object ° " ’ OXFFFFFFFF ’
6th mapped X 0to
6 . RW No Uint32 - -
object OXFFFFFFFF
Tth mapped . 0to
7 . RW No Uint32 - -
object OXFFFFFFFF
8 8th mapped RW N Uint32 Oto
object ° " OXFFFFFFFF
5 9th mapped RW N Uint32 0to
object ° n ’ OXFFFFFFFF
0A 10th mapped RW N Uint32 oto
object ° " ’ OXFFFFFFFF
258th Receive PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x04
in RPDO258
1st mapped .
1 . RO No Uint32 - - 0x60400010
object
1701
, | 2ndmapped RO N Uint32 0x607
object © n ; A0020
3 3rd mapped RO N Uint32 0x60
object © n ; B80010
. 4th mapped RO N Uint32 0X60F
object © n ; E0120
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Sub-

Index X PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
259th Receive PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x07
in RPDO259
1st mapped
1 . RO No Uint32 - - 0x60400010
object
2nd mapped 0x607
2 . RO No Uint32 - -
object A0020
3rd mapped
1702 3 . RO No Uint32 - - 0x60FF0020
object
4th mapped .
4 . RO No Uint32 - - 0x60710010
object
5th mapped .
5 . RO No Uint32 - - 0x60600008
object
6th mapped . 0x60
6 . RO No Uint32 - -
object B80010
Tth mapped
7 . RO No Uint32 - - 0x607F0020
object
260th Receive PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x07
in RPDO260
1st mapped
1 . RO No Uint32 - - 0x60400010
object
2nd mapped 0x607
2 . RO No Uint32 - -
object A0020
3rd mapped
1703 3 . RO No Uint32 - - 0x60FF0020
object
4th mapped
4 . RO No Uint32 - - 0x60600008
object
5th mapped 0x60
5 . RO No Uint32 - -
object B80010
6th mapped 0x60
6 . RO No Uint32 - -
object E00010
7th mapped 0x60
7 . RO No Uint32 - -
object E10010
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Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
261st Receive PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x09
in RPDO261
1st mapped
1 . RO No Uint32 - - 0x60400010
object
2nd mapped 0x607
2 . RO No Uint32 - -
object A0020
3rd mapped
3 . RO No Uint32 - - 0x60FF0020
object
4th mapped
1704 4 . RO No Uint32 - - 0x60710010
object
5th mapped
5 . RO No Uint32 - - 0x60600008
object
6th mapped 0x60
6 . RO No Uint32 - -
object B80010
Tth mapped
7 . RO No Uint32 - - 0x607F0020
object
8th mapped 0x60
8 . RO No Uint32 - -
object E00010
9th mapped 0x60
9 . RO No Uint32 - -
object E10010
262nd Receive PDO mapping
Number of
0 mapped objects RW No Uint8 - - 0x08
in RPDO262
1st mapped
1 . RW No Uint32 - - 0x60400010
object
2nd mapped 0x607
2 . RW No Uint32 - -
object A0020
3rd mapped
3 . RW No Uint32 - - 0x60FF0020
object
1705
4th mapped
4 . RW No Uint32 - - 0x60600008
object
5th mapped 0x60
5 . RW No Uint32 - -
object B80010
6th mapped 0x60
6 . RW No Uint32 - -
object E00010
Tth mapped 0x60
7 . RW No Uint32 - -
object E10010
8th mapped 0x60
8 . RW No Uint32 - -
object B20010
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Sub-
Index . y PDO i
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
1st Transmit PDO mapping
Number of
0 mapped objects RW No Uint8 - 0 to 0X0A 0x07
in TPDO1
1st mapped 0to
1 . RW No Uint32 - 0x60410010
object OXFFFFFFFF
2 2nd mapped RW N Uint32 oto 0x60640020
- X
object ° n OXFFFFFFFF
3rd mapped 0to 0x60
3 . RW No Uint32 -
object OxFFFFFFFF B90010
4th mapped 0to 0x60B
4 . RW No Uint32 -
object OXFFFFFFFF | A0020
1A00
5th mapped . 0to 0x60B
5 . RW No Uint32 -
object OXFFFFFFFF | C0020
6th mapped 0to
6 . RW No Uint32 - 0x603F0010
object OXFFFFFFFF
Tth mapped . 0to Ox60F
7 . RW No Uint32 -
object OXFFFFFFFF D0010
s 8th mapped RW N Uint32 0to
object ° n OXFFFFFFFF
5 9th mapped RW N Uint32 0to
object ° " ’ OXFFFFFFFF
oA 10th mapped RW N Uint32 0to
object ° " ’ OXFFFFFFFF
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Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
258th Transmit PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x09
in TPDO258
1st mapped
1 A RO No Uint32 - - 0x603F0010
object
2nd mapped
2 . RO No Uint32 - - 0x60410010
object
3rd mapped
3 . RO No Uint32 - - 0x60640020
object
4th mapped .
1B01 4 . RO No Uint32 - - 0x60770010
object
5th mapped .
5 . RO No Uint32 - - 0x60F40020
object
6th mapped 0x60
6 . RO No Uint32 - -
object B90010
Tth mapped 0x60B
7 . RO No Uint32 - -
object A0020
8th mapped 0x60B
8 . RO No Uint32 - -
object C0020
9th mapped O0X60F
9 . RO No Uint32 - -
object D0010

-51-




EtherCAT Communication

Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
259th Transmit PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x09
in TPDO259
1st mapped
1 A RO No Uint32 - - 0x603F0010
object
2nd mapped
2 . RO No Uint32 - - 0x60410010
object
3rd mapped
3 . RO No Uint32 - - 0x60640020
object
4th mapped .
1B02 4 . RO No Uint32 - - 0x60770010
object
5th mapped .
5 . RO No Uint32 - - 0x60610008
object
6th mapped 0x60
6 . RO No Uint32 - -
object B90010
Tth mapped 0x60B
7 . RO No Uint32 - -
object A0020
8th mapped 0x60B
8 . RO No Uint32 - -
object C0020
9th mapped O0X60F
9 . RO No Uint32 - -
object D0010
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Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
260th Transmit PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x0A
in TPDO260
1st mapped
1 . RO No Uint32 - - 0x603F0010
object
2nd mapped
2 . RO No Uint32 - - 0x60410010
object
3rd mapped
3 . RO No Uint32 - - 0x60640020
object
4th mapped .
4 . RO No Uint32 - - 0x60770010
object
1B03
5th mapped .
5 . RO No Uint32 - - 0x60F40020
object
6th mapped .
6 . RO No Uint32 - - 0x60610008
object
Tth mapped 0x60
7 . RO No Uint32 - -
object B90010
8th mapped 0x60B
8 . RO No Uint32 - -
object A0020
9th mapped 0x60B
9 . RO No Uint32 - -
object C0020
10th mapped 0x60F
0A . RO No Uint32 - -
object D0010
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Sub-

Index X PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
261st Transmit PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x0A
in TPDO261
1st mapped
1 . RO No Uint32 - - 0x603F0010
object
2nd mapped
2 . RO No Uint32 - - 0x60410010
object
3rd mapped
3 . RO No uint32 - - 0x60640020
object
4th mapped .
4 . RO No Uint32 - - 0x60770010
object
1B04
5th mapped .
5 . RO No Uint32 - - 0x60610008
object
6th mapped
6 . RO No uint32 - - 0x60F40020
object
Tth mapped 0x60
7 . RO No Uint32 - -
object B90010
8th mapped 0x60B
8 . RO No Uint32 - -
object A0020
9th mapped 0x60B
9 . RO No Uint32 - -
object C0020
10th mapped 0x606
0A . RO No uint32 - -
object €0020
Sync Manager 2_RPDO assignment
0 Number of ints 0100 %0
1012 assigned RPDOs RW No Uint - to Ox1 x01
Index of nt16 0100 0x170
1 assigned RPDO RW Yes Uintli - to OXFFFF x1701
Sync Manager 2_TPDO assignment
Number of QW N . L L
1013 0 assigned TPDOs o Uint8 - 0 to Ox 0x0
1 Index of RW Y Uint16 0 to OXFFFF 0x1B01
assigned TPDO e int ) to 0x X
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Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
Sync Manager 2 output parameters
Number of
0 synchronization RO No Uint8 - - 0x20
parameters
Synchronization .
1 RO No Uint16 - - 0x0002
type
2 Cycle time RO No Uint32 ns - 0
1C32 Synchronization .
4 RO No Uintl6 - - 0x0004
types supported
Minimum cycle . 0x0003
5 . RO No Uint32 ns -
time D090
Calc and copy .
6 . RO No Uint32 ns - -
time
9 Delay time RO No Uint32 ns - -
20 Sync error RO No BOOL - - -
Sync Manager 2 input parameters
Number of
0 synchronization RO No Uint8 - - 0x20
parameters
Synchronization .
1 RO No Uint16 - 0x0002
type
2 Cycle time RO No Uint32 ns - 0
1C33 Synchronization .
4 RO No Uintl6 o = 0x0004
types supported
Minimum cycle . 0x0003
5 . RO No Uint32 ns -
time D090
Calc and copy .
6 R RO No Uint32 ns - -
time
9 Delay time RO No Uint32 ns - -
20 Sync error RO No BOOL - - -

2.4.3 Parameter Group 2000h

Para. Group
. | Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit - )
Type | Condition | Time
Index | Para.
2000h/H00: Servo motor parameters
16 Next
01h | HO0-00 | Motor code - 0 to 65535 14101 - bits At stop power-
I
on
) 2 32
03h | H00-02 | Customized no. | - 0to(2°°-1) 0 - bits - -
|
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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
) 16
05h | H00-04 | Encoder version | - 0to 6553.5 0 - bits - -
Serial-type 16
06h | H00-05 - 0to 65535 0 - . - -
motor code bits
FPGA 16
07h | H00-06 . - 0to 655.35 0 - R - -
customized No. bits
. 16
08h | H00-07 | STO version - 0to 655.35 0 - bits - -
|
Serial encoder 16
09h | H00-08 - 0to 65535 0 - . - -
type bits
2001h/HO01: Servo drive parameters
MCU software 16
0lh | HO01-00 . - 0 to 6553.5 0 - ) - -
version bits
FPGA software 16
02h | HO1-01 . - 0to 6553.5 0 - . - -
version bits
2:1R6
3:S2R8
5: S5R5
60005: S6R6
6: STR6
. 7:5012 Next
Servo drive 16
0Bh | HO1-10 10001: T3R5 0to 65535 3 - ) At stop power-
model bits
10002: T5R4 on
10003: T8R4
10004: T012
10005: TO17
10006: T021
10007: T026
DC-AC voltage 16
0Ch | HO1-11 - 0to 65535 220 \Y ) - -
class bits
Rated power of 0to 32
0Dh | HO1-12 . - 0.4 kw ) - -
the servo drive 1073741824 bits
Max. output
0to 32
OFh | HO1-14 | power of the - 0.4 kw R - -
. 1073741824 bits
servo drive
Rated output
Oto 32
11h | HO1-16 | current of the - 2.8 A R - -
) 1073741824 bits
servo drive
Max. output
Oto 32
13h | HO1-18 | current of the - 10.1 A R - -
. 1073741824 bits
servo drive
DC bus
overvoltage 16
29h | HO1-40 R - 0 to 2000 420 \Y ) - -
protection bits
threshold

2002h/H02: Basic control parameters
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Para. Group

Data | Change | Effective

HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time

Index | Para.

0: Speed control
mode

1: Position control 16
0lh | H02-00 | Control mode mode 0to9 9 - bits At stop At once
2: Torque control
mode

9: EtherCAT mode

0: Incremental mode
1: Absolute position
linear mode

2: Absolute position
Absolute rotation mode Next
02h | H02-01 | system 3: Absolute position | 0to 4 0 - bl:s Atstop | power-
selection linear mode on
(encoder overflow
not detected)

4: Absolute position

single-turn mode

0: CCW as the

Next
Direction of forward direction 16
03h | H02-02 R Otol 0 - i At stop power-
rotation 1: CW as the forward bits

o on
direction

-3: Stop at zero
speed, keeping
dynamic braking
status
-2: Ramp to stop as
defined by 6084h/
609Ah, keeping
dynamic braking
status
06h | H02-05 Stop mode at - | -1: Dynami.c braking -3to+l 0 - 1_6 At stop At once
ON OFF stop, keeping bits
dynamic braking
status
0: Coast to stop,
keeping de-
energized status
1: Ramp to stop as
defined by 6084h/
609Ah, keeping de-
energized status
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Para. Group

HEX

DEC

Index

Para.

Name

Description

Value Range

Default

Unit

Data
Type

Change
Condition

Effective

Time

07h

H02-06

Stop mode at
No. 2 fault

-5: Stop at zero
speed, keeping
dynamic braking
status

-4: Stop at the
emergency-stop
torque, keeping
dynamic braking
status

-3: Ramp to stop as
defined by 6085h,
keeping dynamic
braking status

-2: Ramp to stop as
defined by 6084h/
609Ah, keeping
dynamic braking
status

-1: Dynamic braking
stop, keeping
dynamic braking
status

0: Coast to stop,
keeping de-
energized status

1: Ramp to stop as
defined by 6084h/
609Ah, keeping de-
energized status

2: Ramp to stop as
defined by 6085h,
keeping de-
energized status

3: Stop at
emergency-stop
torque, keeping de-
energized status

-5to+3

16
bits

At stop

At once
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Para. Group

Data | Change | Effective

HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time

Index | Para.

0: Coast to stop,
keeping de-
energized state

1: Stop at zero
speed, keeping
position lock state
2: Stop at zero
speed, keeping de-
energized status
3: Ramp to stop as
defined by 6085h,
keeping de-
energized status
Stop mode at 4: Ramp to stop as 16
08h | H02-07 ove‘:travel defined by 6085h, Oto7 1 - bits Atstop | Atonce
keeping position
lock status

5: Dynamic braking
stop, keeping de-
energized status

6: Dynamic braking
stop, keeping
dynamic braking
status

7: Not responding to
overtravel (with
warning displayed
only)

0: Coast to stop,
keeping de-
energized state

1: Dynamic braking
Stop mode at stop, keepmg de- 0t02 ) i 1-6 At stop At once
No. 1 fault energized status bits

2: Dynamic braking

09h | H02-08

stop, keeping
dynamic braking
status

Delay from

brake (BK) 16 During

OAh | H02-09 | output ON to - 0 to 500 250 ms R . At once
bits running
command

received
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Type | Condition | Time
Index | Para.
Delay from
brake (BK) X
16 During
0Bh | H02-10 | output OFFto | - 50 to 1000 150 ms ) . At once
bits running
motor de-
energized
Speed
threshold at
brake (BK) 16 During
0Ch | H02-11 i - 20 to 3000 30 RPM R . At once
output OFF in bits running
the rotation
state
Delay from S-
ON OFF to
brake (BK) 16 During
0Dh | H02-12 ) - 1to 1000 500 ms . . At once
output OFF in bits running
the rotation
state
0: Warning
information
. . outputted )
Warning display | . . 16 During
10h | H02-15 immediately Otol 0 - ) ) At once
on the keypad i bits running
1: Warning
information not
outputted
Brake enable 0: Disable 16 During
11h | H02-16 i Otol 1 - K . At once
switch 1: Enable bits running
Dynamic brake .
. 16 During
15h | H02-20 | relay coil ON - 30 to 30000 30 ms ) . At once
bits running
delay
Permissible
minimum
resistance of 16
16h | H02-21 - 1 to 1000 40 Q ) - -
the bits
regenerative
resistor
Power of built- 16
17h | H02-22 | in regenerative | - 0 to 65535 0 W bit - -
its
resistor
Resistance of
built-in 16
18h | H02-23 ) - 0to 65535 0 Q R - -
regenerative bits
resistor
Resistor heat .
T 16 During
19h | H02-24 | dissipation - 10to 100 30 % R . At once
bits running
coefficient
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HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
0: Built-in
1: External, natural
cooling
. 2: External, forced air X
Regenerative R 16 During
1Ah | H02-25 4 cooling Oto3 3 - ) . At once
resistor type i bits running
3: No resistor
needed, braking
energy absorbed by
the capacitor
Power of
external 16 During
1Bh | H02-26 . - 1to 65535 40 w K . At once
regenerative bits running
resistor
Resistance of
external 16 During
1Ch | H02-27 . - 15 to 1000 50 Q K . At once
regenerative bits running
resistor
16 During
1Fh | H02-30 | User password | - 0 to 65535 0 - ) . At once
bits running
S 0: No operation
ystem 1: Restore default 16
20h | H02-31 | parameter . Oto2 0 - K At stop At once
initialization settings bits
initializatio 2: Clear fault log
Selection of X
. 16 During
21h | H02-32 | parametersin | - 0t099 50 - ) ) At once
bits running
group HOB
Keypad data
yp. 16 During
24h | H02-35 | update - 0t020 0 Hz ) ) Atonce
bits running
frequency
Factory 16 During
2Ah | H02-41 - 0 to 65535 0 - K . At once
password bits running
2003h/H03: Terminal input parameters
0: No assignment
1: Servo ON
2: Fault reset
14: Positive limit
switch .
. T 16 During
03h | H03-02 | DI1 function 15: Negative limit 0to 40 14 - . . At once
. bits running
switch
31: Home switch
34: Emergency stop
38: Touch probe 1
39: Touch probe 2
. 0:NO 16 Durin
04h | H03-03 | DI1 logic Otol 0 - ) ) & Atonce
1:NC bits running
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HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
0to39 !
16 During
05h | H03-04 | DI2 function See the description 0to 40 15 - K . At once
bits running
of H03-02 for details.
Otol .
. e 16 During
06h | H03-05 | DI2 logic See the description | 0to1l 0 - bits running At once
|
of H03-03 for details.
0to39 !
16 During
07h | H03-06 | DI3 function See the description | 0 to 40 31 - . . At once
bits running
of H03-02 for details.
Otol .
. . 16 During
08h | H03-07 | DI3 logic See the description | 0to1l 0 - bit running At once
its
of H03-03 for details.
0to39 .
16 During
09h | HO03-08 | DI4 function See the description | 0 to 40 39 - . . At once
bits running
of H03-02 for details.
Otol .
. 16 During
0Ah | H03-09 | DI4 logic See the description [ 0tol 0 - bit running At once
its
of H03-03 for details.
0to39 .
. . 16 During
0Bh | H03-10 | DI5 function See the description | 0 to 40 38 - bits running At once
|
of H03-02 for details.
Otol .
. . 16 During
0Ch | H03-11 | DI5 logic See the description | 0to1l 0 - . . At once
bits running
of H03-03 for details.
16 During
3Dh | H03-60 | DI1 filter time 0 to 500 0.5 ms K . At once
bits running
16 During
3Eh | H03-61 | DI2 filter time 0 to 500 0.5 ms . . At once
bits running
X . 16 During
3Fh | H03-62 | DI3 filter time 0 to 500 0.5 ms K . At once
bits running
; . 16 During
40h | H03-63 | DI4 filter time 0 to 500 0.5 ms K . At once
bits running
16 During
41h | HO3-64 | DI5 filter time 0 to 500 0.5 ms K . At once
bits running

2004h/H04: Terminal output parameters
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HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
0: No assignment
1: Servo ready
2: Motor rotating
9: Brake (BK) output
10: Warning .
16 During
01h | H04-00 | DO1 function 11: Fault 0to 32 1 - K . At once
. bits running
25: Comparison
output
31: EtherCAT forced
output
32: EDM safety state
. 0:NO 16 Durin
02h | H04-01 | DO1 logic Otol 0 - . . & At once
1:NC bits running
0to32 .
. . 16 During
03h | H04-02 | DO2 function See the description | 0to 32 11 - bits running At once
of H04-00 for details.
Otol .
. 16 During
04h | H04-03 | DO2 logic See the description | 0tol 0 - bit running At once
its
of H04-01 for details.
0to32 .
. A 16 During
05h | H04-04 | DO3 function See the description | 0to 32 9 - . . At once
bits running
of H04-00 for details.
Otol .
. 16 During
06h | H04-05 | DO3 logic See the description | 0tol 0 - bit running At once
its
of H04-01 for details.
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Type | Condition | Time
Index | Para.
0: Status of DO1,
D02, and DO3
unchanged in the
non-OP status
1: No output in DO1
and status of others
unchanged in the
non-OP status
2: No output in DO2
and status of others
unchanged in the
non-OP status
3: No outputin DO1
or DO2 and status of
EtherCAT forced | others unchanged in .
- 16 During
18h | H04-23 | DO logic in non- | the non-OP status 0to7 0 - R . At once
. bits running
OP status 4: No outputin DO3
and status of others
unchanged in the
non-OP status
5: No outputin DO1
or DO3 and status of
others unchanged in
the non-OP status
6: No output in DO2
or DO3 and status of
others unchanged in
the non-OP status
7:No outputin DOL,
D02, or DO3in the
non-OP status
2005h/HO05: Position control parameters
First-order low- 16
05h | HO5-04 | pass filter time | - 0 to 6553.5 0 ms bit At stop At once
its
constant
Moving average 16
06h | H05-05 | filter time - 0 to 1000 0 ms bits At stop At once
|
constant 1
Moving average 16
07h | H05-06 | filter time - 0to128 0 ms bit At stop At once
its
constant 2
Numerator of .
. 0to 32 During
08h | HO05-07 | electronic gear | - 1 1 R . At once
. 4294967295 bits running
ratio
Denominator of !
. 0to 32 During
OAh | HO05-09 | electronic gear | - 1 1 R . At once
‘i 4294967295 bits running
ratio
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HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
0: No speed
feedforward
Speed 1: Internal speed 6
14h | H05-19 | feedforward feedforward Oto3 1 - bit Atstop | Atonce
control 2:60B1 used as s
speed feedforward
3: Zero phase control
Condition for 0: Position deviati
COIN : Position deviation
- = Filtered position 16
15h | H05-20 | (positioning . Oto3 0 - R At stop Atonce
reference - Position bits
completed)
. feedback
signal output
. 0: Disable .
Homing ; 16 During
1F | HO5-30 X 6: Current position 0,6 0 - K . At once
function bits running
as the home
Homing time 16 During
24h | HO5-35 | . - 0to0 6553.5 5000 S X . At once
limit bits running
-1073741824 .
Local home 32 During
25h | H05-36 - to 0 - . . At once
offset bits running
+1073741824
Position
deviation in Next
o | Hos4e absolute 231 to 0 32 At sto X
- - - S _
position linear +231.1) bits P power:
mode (low 32 on
bits)
Position
deviation in N
31h | Hos<8 absolute 2lto 0 32 At sto ext
“ | position linear |~ +231-1) ) bits P | power
mode (high 32 on
bits)
Numerator of 6
33h | H05-50 | mechanical - 1to 65535 1 - bit Atstop | Atonce
gear ratio s
Denominator of 16
34h | H05-51 | mechanical - 1to 65535 1 - bit Atstop | Atonce
gear ratio s
Pulses per load
revolution in
absolute 32
35h | HOS52 | - 0to(22-1) 0 ip | ° Atstop | Atonce
position bits
rotation mode
(low 32 bits)
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HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
Pulses per load
revolution in
absolute 0 32
37h | H05-54 - - 0to (2°4-1) 0 1lp ) At stop At once
position bits
rotation mode
(high 32 bits)
2006h/HO06: Speed control parameters
-6000 to 16 During
04h | H06-03 | Speed reference | - 200 RPM i . At once
+6000 bits running
Acceleration X
. 16 During
06h | H06-05 | ramp time of - 0 to 65535 0 RPM R . At once
bits running
speed reference
Deceleration .
. 16 During
07h | H06-06 | ramp time of - 0 to 65535 0 RPM R . At once
bits running
speed reference
Forward speed 16 During
09h | HO6-08 | . 0 to 6000 6000 RPM . . At once
limit bits running
Reverse speed 16 During
OAh | HO6-09 | . 0 to 6000 6000 RPM R . At once
limit bits running
Deceleration 0:x1 16
0Bh | H06-10 | unitin 1:x10 0to2 0 - bit At stop At once
emergency stop | 2: x 100 "
0: No torque
feedforward
Torque 1: Internal torque 16 During
0Ch | H06-11 | feedforward feedforward 0to2 1 - . . At once
bits running
control 2: 60B2h used as
external torque
feedforward
Acceleration .
. 16 During
0Dh | H06-12 | ramp time of - 0 to 65535 10 ms K . At once
. bits running
jog speed
Speed .
16 During
OEh | H06-13 | feedforward - 0 to 2000 0 us ) ) At once
L bits running
smoothing filter
Threshold of !
16 During
11h | H06-16 | TGON (motor | - 0 to 1000 20 RPM ) . At once
. . bits running
rotation) signal
Cogging torque .
geing -q 0: No 16 During
1Dh | H06-28 | compensation Otol 1 - R . At once
1:Yes bits running

selection

2007h/HOT: Torque control parameters
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HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
Torque .
-400.0 to 16 During
04h | HO7-03 | reference set - 0 % . . At once
+400.0 bits running
through keypad
Torque ) 16 During
06h | HO7-05 | reference filter | - 0 to 30.00 0.2 ms K . At once
. bits running
time constant 1
Torque 16 During
07h | HO7-06 | reference filter | - 0 to 30.00 0.27 ms K . At once
. bits running
time constant 2
Forward .
. 16 During
0Ah | HO7-09 | internal torque | - 0 to 400.0 350 % K . At once
. bits running
limit
Reverse internal 16 During
0Bh | HO7-10 oo - 0 to 400.0 350 % . . At once
torque limit bits running
Emergency-sto 16 Durin
10h | HO7-15 sencystop 0 to 400.0 100 % K . & At once
torque bits running
Internal speed .
s 16 During
14h | HO7-19 | limitin torque |- 0 to 6000 3000 RPM R . At once
bits running
control
Negative
internal speed 16 During
15h | HO7-20 | - 0 to 6000 3000 RPM R . At once
limit in torque bits running
control
Reference value 16 During
16h | HO7-21 0 to 400.0 0 % . . At once
for torque reach bits running
Torque output
value when DO .
16 During
17h | HO7-22 | signal for - 0 to 400.0 20 % K . At once
bits running
torque reach
turned on
Torque output
value when DO "
16 During
18h | HO7-23 | signal for - 0 to 400.0 10 % K . At once
bits running
torque reach
turned off
Depth of field- 16 During
19h | HO7-24 . - 60 to 115 115 % . . At once
weakening bits running
Max.
permissible 16 During
1Ah | HO7-25 . - 1to 200 100 % R . At once
demagnetizing bits | running
current
Field- i
. 0: Disable 16
1Bh | HO7-26 | weakening Otol 0 - . At stop At once
i 1: Enable bits
selection
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HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
Field- 0.001 to 16 During
1Ch | HOT-27 . Lol 0.03 - . . At once
weakening gain 1.000 bits running
Time constant .
16 During
25h | HO7-36 | of low-pass - 0 to 10.00 0 ms K . At once
X bits running
filter 2
Torque 0: First-order filter 16 During
26h | HO7-37 | reference filter . . Otol 0 - K . At once
. 1: Biquad filter bits running
selection
Biquad filter 16
27h | H07-38 | attenuation - 0to 50 16 - bit Atstop | Atonce
its
ratio
2008h/H08: Gain parameters
. 16 During
0lh | H08-00 | Speed loop gain | - 0.1to 2000 39 Hz ) . At once
bits running
speed lOl?p 16 During
02h | H08-01 | integral time - 0.15to 512 20.51 ms K . At once
bits running
constant
Position loop 16 During
03h | H08-02 ] - 0.1 to 2000 55.7 Hz . . At once
gain bits running
2nd speed loop 16 During
04h | H08-03 . - 0.1 to 2000 75 Hz K . At once
gain bits running
2nd speed loop 16 During
05h | H08-04 | integral time - 0.15to 512 10.61 ms K . At once
bits running
constant
2nd position 16 During
06h | H08-05 . - 0.1 to 2000 120 Hz . . At once
loop gain bits running
0: Fixed to the 1st
gain set, P/PI
switched by bit26 of
2nd gain mode | 60FE 16 During
09h | H08-08 . . Otol 1 - . . At once
setting 1:Switched between bits running
the 1st gain set and
2nd gain set as
defined by H08-09
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HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
0: Fixed to the 1st
gain set (PS)
1: Switched by bit26
of 60FE
2: Torque reference
too large (PS)
3: Speed reference
too large (PS)
4: Speed reference
change rate too
large (PS)
Gain switchover | 5: Speed reference 16 During
0Ah | H08-09 i . 0to 10 0 - K . At once
condition high/low-speed bits running
threshold (PS)
6: Position deviation
too large (P)
T: Position reference
available (P)
8: Positioning
completed (P)
9: Actual speed (P)
10: Position
reference+Actual
speed (P)
Gain switchover 16 During
0Bh | H08-10 - 0 to 1000 5 ms K . At once
delay bits running
Gain switchover 16 During
0Ch | HO08-11 - 0 to 20000 50 - . . At once
level bits running
Gain switchover 16 During
0Dh | H08-12 i - 0 to 20000 30 - K . At once
dead time bits running
Position gain 16 During
OEh | HO08-13 ) . - 0 to 1000 3 ms . . At once
switchover time bits running
Load moment 16 During
10h | HO8-15 i R i - 0to 120 3 - K . At once
of inertia ratio bits running
Zero phase 16 During
12h | HO8-17 - Oto4 0 ms K . At once
delay bits running
Speed
feedforward 16 During
13h | HO8-18 | i - 0to 64 0.5 ms K . At once
filter time bits running
constant
Speed
16 During
14h | H08-19 | feedforward - 0 to 100 0 % ) ) Atonce
gain bits running
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Index | Para.
Torque
feedforward 16 During
15h | HO08-20 | . R - 0 to 64 0.5 ms K . At once
filter time bits running
constant
Torque .
16 During
16h | H08-21 | feedforward - 0to 300 0 % ) ) Atonce
. bits running
gain
0: Inhibited
Speed feedback 1:Two times 16
17h | HO8-22 |, . . 2: Four times Oto4 0 - i At stop At once
filtering option ) . bits
3: Eight times
4: Sixteen times
Cutoff
frequency of 16 During
18h | H08-23 - 100 to 8000 8000 Hz . . At once
speed feedback bits running
low-pass filter
PDFF control 16 During
19h | HO8-24 . - 0to 200 100 % . . At once
coefficient bits running
Speed observer X
16 During
1Ch | H08-27 | cutoff - 50 to 600 170 Hz . . At once
bits running
frequency
Speed observer
inertia 16 During
1Dh | H08-28 . - 1to 1600 100 % R . At once
correction bits running
coefficient
Speed observer 16 During
1Eh | HO8-29 | K - 0to 10 0.8 ms K . At once
filter time bits running
Disturbance .
. 16 During
1Fh | H08-30 | compensation - 0 to 100 0.2 ms . . At once
. bits running
time
Disturbance .
16 During
20h | H08-31 | cutoff - 10 to 4000 600 Hz ) ) At once
bits running
frequency
Disturbance X
. 16 During
21h | H08-32 | compensation | - 0to 100 0 % R . At once
. bits running
gain
Disturbance
observer inertia 16 During
22h | H08-33 . - 0 to 1600 100 % R . At once
correction bits running
coefficient
Phase
modulation for X
. 16 During
26h | H08-37 | medium- - -90 to +90 0 ° ) ) At once
- bits running
frequency jitter
suppression 2
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Index | Para.
Frequency of
medium- 16 During
27h | H08-38 .. - 0 to 1000 0 Hz . . At once
frequency jitter bits running
suppression 2
Compensation
gain of .
. 16 During
28h | H08-39 | medium- - 0 to 300 0 % . . At once
" bits running
frequency jitter
suppression 2
Speed observer X 16 During
29h | H08-40 X 0: Disable 1: Enable |0Otol 0 - K . At once
selection bits running
Model control X 16 During
2Bh | H08-42 i 0: Disable 1: Enable |0Oto1l 0 - K . At once
selection bits running
. 16 During
2Ch | H08-43 | Model gain - 0.1to 2000 40 - ) . At once
bits running
Feedforward 16 During
2Fh | H08-46 - 0to 102.4 95 - . . At once
value bits running
Medium- and
low-frequenc
) q y 16 During
36h | HO8-53 | jitter - 0 to 300 0 Hz K . At once
. bits running
suppression
frequency 3
Medium- and
low-frequenc
) q y 16 During
37h | H08-54 | jitter - 0to 200 0 % R . At once
. bits running
suppression
compensation 3
Medium- and
low-frequency
jitter 16 During
39h | H08-56 R - 0 to 600 100 % R . At once
suppression bits running
phase
modulation 3
Medium- and
low-frequenc
) q y 16 During
3Ch | H08-59 | jitter - 0 to 300 0 Hz K . At once
. bits running
suppression
frequency 4
Medium- and
low-frequenc
) q y 16 During
3Dh | HO8-60 | jitter - 0to 200 0 % . . At once
. bits running
suppression
compensation 4
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Index | Para.
Medium- and
low-frequency
jitter 16 During
3Eh | H08-61 . - 0 to 600 100 % . . At once
suppression bits running
phase
modulation 4
Position loop 16 During
3Fh | H08-62 | integral time - 0.15to 512 512 - . . At once
bits running
constant
2nd Posmon 16 During
40h | H08-63 | loop integral - 0.15to 512 512 - K . At once
. bits running
time constant
Speed observer .
P 0: Disable 16 During
41h | H08-64 | feedback Otol 0 - . . At once
1: Enable bits running
source
Viscous friction
of zero 16 During
49h | HO8-72 o - 0to 100 0 - R . At once
deviation bits running
control
Forward
coulomb .
i 16 During
4Ah | HO8-73 | friction of zero | - 0 to 100 0 - K . At once
bits running
deviation
control
Reverse
coulomb .
16 During
4Bh | HO08-74 | friction of zero | - -100to 0 0 - K . At once
I bits running
deviation
control
Friction
compensation . .
. 0: Disable 16 During
4Ch | HO8-75 | selection of Otol 0 - ) . At once
e 1: Enable bits running
zero deviation
control
Acceleration
compensation 16 During
4Dh | HO8-76 | factor of zero - 0 to 900 0 - K . At once
i bits running
deviation
control
Static friction of .
16 During
4Eh | HO8-77 | zero deviation | - 0to 100 0 - . . At once
bits running
control
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Transition
speed between
coulomb
friction and 16 During
4Fh | HO8-78 | . - 0to 100 0 - K . At once
viscous friction bits running
of zero
deviation
control
Initial torque
shock of zero 16 During
50h | H08-79 . - 0to 100 0 - K . At once
deviation bits running
control
Friction
compensation .
16 During
51h | H08-80 | delay of zero - 0 to 1000 20 - K . At once
- bits running
deviation
control
2009h/H09: Gain auto-tuning parameters
0: Invalid, gain
parameters tuned
manually
1: Valid, gain
parameters tuned
automatically based
on the stiffness level
2: Positioning mode,
gain parameters
Gain auto- tuned automatically 16 During
0lh | H09-00 . Oto7 4 - K . At once
tuning mode based on the bits running
stiffness level
3: Interpolation
mode + Inertia auto-
tuning
4: Normal mode +
Inertia auto-tuning
6: Quick positioning
mode + Inertia auto-
tuning
. 16 During
02h | H09-01 | Stiffness level - 0to4l 15 - K . At once
bits running
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0: Adaptive notch
not updated
1: One adaptive
notch activated (3rd
notch)
2: Two adaptive
notches activated
(3rd and 4th X
Adaptive notch 16 During
03h | H09-02 notches) Oto4 3 - ) ) Atonce
mode . bits running
3: Resonance point
tested only,
displayed in H09-24
4: Adaptive notch
cleared, values of
the 3rd and 4th
notches restored to
default settings
0: Disabled
1: Enabled, changing
Online inertia slowing )
. 16 During
04h | H09-03 | auto-tuning 2: Enabled, changing [ 0to 3 2 - ) . At once
bits running
mode normally
3: Enabled, changing
quickly
Offline inertia L
R 0: Bidirectional 16
06h | H09-05 | auto-tuning L Otol 0 - K At stop At once
1: Unidirectional bits
mode
Maximum 16
07h | H09-06 | speed of inertia | - 100 to 1000 500 RPM | Atstop | Atonce
auto-tuning e
Time constant
for accelerating
to the max. 16
08h | H09-07 . - 20 to 800 125 ms . At stop At once
speed during bits
inertia auto-
tuning
Waiting time
after an 16
09h | H09-08 | individual - 50 to 10000 800 ms | Atstop | Atonce
inertia auto- e
tuning
Number of
motor 16
0Ah | H09-09 | revolutions per | - 0to 100 1 - bit - _
inertia auto- s
tuning
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Vibration 16 During
0Ch | H09-11 - 0to 100 5 % R . At once
threshold bits running
Frequency of 16 During
0Dh | H09-12 - 50 to 8000 8000 Hz K . At once
the 1st notch bits running
Width level of 16 During
OEh | H09-13 - 0t020 2 - R . At once
the 1st notch bits running
Depth level of 16 During
OFh | H09-14 - 0to 99 0 - K . At once
the 1st notch bits running
Frequency of 16 During
10h | H09-15 - 50 to 8000 8000 Hz K . At once
the 2nd notch bits running
Width level of 16 During
11h | H09-16 - 0to0 20 2 - . . At once
the 2nd notch bits running
Depth level of 16 During
12h | H09-17 - 0to99 0 - K . At once
the 2nd notch bits running
Frequency of 16 During
13h | H09-18 - 50 to 8000 8000 1Hz ) . At once
the 3rd notch bits running
Width level of 16 During
14h | H09-19 - 0to20 2 - K . At once
the 3rd notch bits running
Depth level of 16 During
15h | H09-20 - 0to 99 0 - K . At once
the 3rd notch bits running
Frequency of 16 During
16h | H09-21 - 50 to 8000 8000 1Hz ) . At once
the 4th notch bits running
Width level of 16 During
17h | H09-22 - 0to20 2 - K . At once
the 4th notch bits running
Depth level of 16 During
18h | H09-23 - 0to 99 0 - K . At once
the 4th notch bits running
Auto-tuned 6
19h | H09-24 | resonance - 0 to 5000 0 Hz bit - -
frequency s
Tension
fluctuation 16
1Fh | H09-30 . - -100 to +100 0 - R - -
compensation bits
gain
Tension
fluctuation 16
20h | H09-31 , - 0to25 0.5 - ) - -
compensation bits
filter time
Gravity 16 During
21h | H09-32 | compensation - 0 to 100 0 % . . At once
bits running
value
Forward friction .
. 16 During
22h | H09-33 | compensation | - 0 to 100 0 % R . At once
| bits running
value
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Type | Condition | Time
Index | Para.
Reverse friction !
16 During
23h | H09-34 | compensation - -100to 0 0 % . . At once
bits running
value
Friction .
. 16 During
24h | H09-35 | compensation | - 0to 20 2 - ) . At once
bits running
speed
0x00: Slow mode +
Speed reference
0x01: Slow mode +
Model speed
e 0x02: Slow mode +
Friction .
X Speed feedback 16 During
25h | H09-36 | compensation . 0to19 0 - K . At once
0x10: Quick mode + bits running
speed
Speed reference
0x11: Quick mode +
Model speed
0x12: Quick mode +
Speed feedback
Vibration During
26h | H09-37 N 0to 65535 1200 - 16 . At once
monitoring time running
Frequency of
low-frequency
resonance 16 During
27h | H09-38 R - 1to 100 100 Hz . . At once
suppression 1 bits running
at the
mechanical end
Low-frequency
resonance 16
28h | H09-39 | suppression 1 - Oto3 2 - bits At stop At once
I
atthe
mechanical end
Frequency of 16 During
2Ah | H09-41 - 50 to 8000 8000 Hz ) . At once
the 5th notch bits running
Width level of 16
2Bh | H09-42 - 0t020 2 - ) Atstop | Atonce
the 5th notch bits
Depth level of 16
2Ch | Hog-a3 | PN eV ; 01099 0 - : Atstop | Atonce
the 5th notch bits
Frequency of
low-frequency
resonance 16 During
2Dh | H09-44 R - 0to 200 0 - K . At once
suppression 2 bits running
at mechanical
load end
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Index | Para.

Responsiveness
of low-
frequency
resonance 16 During
2Eh | H09-45 R - 0.01to 10 1 - ) . At once
suppression 2 bits running
at the
mechanical

load end

Width of low-
frequency

resonance 16 During
30h | H09-47 ) - O0to2 100 - R . At once
suppression 2 bits running
at mechanical

load end

Frequency of

low-frequency
resonance 16 During
32h | H09-49 ) - 0 to 2000 0 - ) . At once
suppression 3 bits running
at mechanical

load end

Responsiveness
of low-

frequency 16 During

33h | H09-50 | resonance - 0.01to 10 1 - 5 . At once
. bits running
suppression 3
at mechanical

load end

Width of low-
frequency

resonance 16 During
35h | H09-52 R - 0to2 1 - . . At once
suppression 3 bits running
at mechanical

load end

STune mode 16 During
39h | H09-56 . - 0to4 4 - K . At once
setting bits | running

STune
resonance

. 16 During
3Ah | H09-57 | suppression - 0 to 4000 900 Hz At once

i bits running
switchover

frequency

STune
resonance 0: Disable 16 During
3Bh | H09-58 R Otol 0 - K . At once
suppression 1: Enable bits running

reset selection

200Ah/HOA: Fault and protection parameters
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Type | Condition | Time
Index | Para.
0: Phase loss fault
detected
1: Phase loss fault
not detected
Power input 3: Power loss
wer | u
P detection enabled 16 During
01h | HOA-00 | phase loss 0to3 0 - ) . At once
X Note: In the common bits running
protection
bus mode, set 200A-
01h to 1. Otherwise,
the servo drive
cannot enter "rdy"
state after power-on.
0: Disable
on | HoaoL Absolute 1: Enable ) 16 At st A
- - sto|
0 0A-0 position limit 2: Enabled after 0to 0 bits P tonce
homing
Motor overload 16
05h | HOA-04 . .- 50 to 300 100 - ) At stop At once
protection gain bits
Overspeed 16 During
09h | HOA-08 - 0 to 20000 0 RPM K . At once
threshold bits running
Threshold of
excessive local 16 Durin
0Bh | HOA-10 = - 0to(232-1) | 25185824 | - ) 6| atonce
position bits running
deviation
Runaway 0: Disable 16 During
0Dh | HOA-12 . Otol 1 - K . At once
protection 1: Enable bits running
IGBT over- .
16 During
13h | HOA-18 | temperature - 120to 175 135 °C 3 . At once
bits running
threshold
Filter time .
16 During
14h | HOA-19 | constant of - 0t06.3 2 us ) ) Atonce
bits running
touch probe 1
Filter time X
16 During
15h | HOA-20 | constant of - 0t06.3 2 us K . At once
bits running
touch probe 2
16h | Hoa21 ZTOIfunct|on 0: Display STO status 0to1 0 16 During A
- splay 1: Display STO fault to ) bits running tonce
selection
. . Next
TZ signal filter 25 16
18h | HOA-23 | | - 0to31 15 i At stop power-
time ns bits
on
Filter time
constant of 16
1Ah | HOA-25 0 to 5000 50 ms . At stop At once
speed feedback bits
display value
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L .| Data | Change | Effective
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Index | Para.
0: Enable
1: Hide motor
1Bh | HOA-26 Motor overload | overload warning Otol 0 16 At stop At
- o - once
detection (E909.0) and motor bits
overload fault
(E620.0)
Motor rotation .
X 16 During
1Ch | HOA-27 | DO speed filter | - 0 to 5000 50 ms K . At once
. bits running
time
Motor stall
over- .
16 During
21h | HOA-32 | temperature - 10 to 65535 200 ms . . At once
. . bits running
protection time
window
Motor stall
over- 0: Hide 16 During
22h | HOA-33 Otol 1 - K . At once
temperature 1: Enable bits running
detection
Encoder multi- !
0: Not hide 16 During
25h | HOA-36 | turn overflow i Otol 0 - K . At once
. 1: Hide bits running
fault selection
Overtravel
X 0: Enable 16
29h | HOA-40 | compensation . Otol 0 - . At stop Atonce
i 1: Disable bits
switch
Regenerative
transistor over- 16 During
32h | HOA-49 - 100 to 175 115 °C K . At once
temperature bits running
threshold
Encoder
communication 16 During
33h | HOA-50 - 0to31 3 - K . At once
fault tolerance bits running
threshold
Phase loss .
55 16 During
34h | HOA-51 | detection filter | - 3to36 20 R . At once
i ms | bits running
times
Encoder over- .
16 During
35h | HOA-52 | temperature - 0to 175 0 °C 3 . At once
bits running
threshold
Runaway 16 During
38h | HOA-55 | current - 100 to 400 200 % 5 . Atonce
bits running
threshold
Overload fault 16 During
39h | HOA-56 - 0 to 60000 10000 ms . . At once
reset delay bits running
Runaway speed 16 During
3Ah | HOA-57 - 1 to 1000 50 RPM 5 . Atonce
threshold bits running
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. Next
Runaway speed 16 During
3Bh | HOA-58 | . X 0.1to 100 2 ms K . power-
filter time bits running
on
Runawafy 16 During
3Ch | HOA-59 | protection - 10 to 1000 30 ms . . At once
A bits running
detection time
Overspeed 16 During
47h | HOA-70 0 to 20000 0 RPM i . At once
threshold 2 bits running
0: New overload
curve
1: Old overload
curve
MS1 motor 2: Disable voltage )
. 16 During
48h | HOA-T1 | overload curve | discharge upon 0to3 0 . . At once
. bits running
switchover power failure
3: 0ld overload
curve and disable
voltage discharge
upon power failure
Maximum stop 16
49h | HOA-72 | time of ramp- - 0 to 65535 10000 ms bit At stop At once
to-stop e
STO 24V !
. . 16 During
4Ah | HOA-73 | disconnection | - Oto5 5 ms K . At once
bits running
filter time
Fault tolerance
filter time of 16 During
4Bh | HOA-74 - 0to 10 10 ms K . At once
two STO bits running
channels
Servo OFF delay .
16 During
4Ch | HOA-75 | after STO - 0to 25 20 ms . . At once
) bits running
triggered
200Bh/HOB: Monitoring parameters
Motor speed -32767 to 16
0lh | HOB-00 - 0 RPM . - -
actual value +32767 bits
-32767 to 16
02h | HOB-01 | Speed reference | - 0 RPM - -
+32767 bits
Internal torque 16
03h | HOB-02 -500 to +500 0 % . - -
reference bits
Monitored DI 16
04h | HOB-03 - 0 to 65535 0 - ) - -
status bits
Monitored DO 16
06h | HOB-05 - 0to 65535 0 - . - -
status bits
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08h | HOB-07 Absét!ute 2% to 0 1 32
- osition - - -
P +231-1) P 1 bits
counter
Mechanical 16
OAh | HOB-09 - 0 to 360 0 ° R - -
angle bits
. 16
0Bh | HOB-10 | Electrical angle |- 0to 360 0 o ot ) .
its
Average load 16
0Dh | HOB-12 - 0 to 800 0 % R - -
rate bits
Position -2147483648 1
10h | HOB-15 | following error | - to 0 p bit - -
(encoder unit) +2147483647 s
-2147483648
Feedback pulse 32
12h | HOB-17 - to 0 p R - -
counter bits
+2147483647
Total power-on 0to 32
14h | HOB-19 | | - 0 S R - -
time 429496729.5 bits
RMS value of 32
19h | HOB-24 - 0to 6553.5 0 A R - -
phase current bits
16
1Bh | HOB-26 | Bus voltage - 0t0 6553.5 0 Vol - -
its
Power module 16
1Ch | HOB-27 - -20 to +200 0 °C R - -
temperature bits
Absolute
encoder fault 16
1Dh | HOB-28 | . . - 0 to 65535 0 - R - -
information bits
given by FPGA
Axis status 16
1Eh | HOB-29 | information - 0 to 65535 0 R i R R
given by FPGA s
Axis fault 16
1Fh | HOB-30 | information - 0 to 65535 0 - bit - -
given by FPGA s
Encoder fault 16
20h | HOB-31 | . . - 0 to 65535 0 - R - -
information bits
0: Present fault
1: Last fault
2: 2nd to last fault
3:3rd to last fault
4: 4th to last fault 16 During
22h | HOB-33 | Fault log 0to9 0 - ) . At once
5: 5th to last fault bits running
6: 6th to last fault
7: Tth to last fault
8: 8th to last fault
9: 9th to last fault
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Fault code of 16
23h | HOB-34 | the selected 0 to 65535 0 - bit - -
its
fault
Time stamp
upon
Oto 32
24h | HOB-35 | occurrence of 0 s R - -
429496729.5 bits
the selected
fault
Motor speed
upon
-32767 to 16
26h | HOB-37 | occurrence of 0 RPM K - -
+32767 bits
the selected
fault
Motor phase U
current upon
-3276.7 to 16
27h | HOB-38 | occurrence of 0 A . - -
+3276.7 bits
the selected
fault
Motor phase V
current upon
-3276.7 to 16
28h | HOB-39 | occurrence of 0 A K - -
+3276.7 bits
the selected
fault
Bus voltage
upon 16
29h | HOB-40 | occurrence of 0 to 6553.5 0 \Y bits - -
|
the selected
fault
DI status upon
occurrence of 16
2Ah | HOB-41 0 to 65535 0 - . - -
the selected bits
fault
DO status upon
occurrence of 16
2Ch | HOB-43 0 to 65535 0 - 5 - -
the selected bits
fault
Internal fault 16
2Eh | HOB-45 0 to 65535 0 - . - -
code bits
Absolute
encoder fault
information
given by FPGA 16
2Fh | HOB-46 0 to 65535 0 - 5 - -
upon bits
occurrence of
the selected
fault
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System status
information
given by FPGA 16
30h | HOB-47 | upon - 0 to 65535 0 - bits - -
occurrence of
the selected
fault
System fault
information
given by FPGA 16
31lh | HOB-48 | upon - 0 to 65535 0 - bits - -
occurrence of
the selected
fault
Encoder fault
information
upon 16
32h | HOB-49 - 0 to 65535 0 - K - -
occurrence of bits
the selected
fault
Internal fault
code upon 16
34h | HOB-51 | occurrence of - 0 to 65535 0 - bits - -
the selected
fault
Position
36h | HOB-53 | following error | - EZS;[O 0 p 2 - _
; +270-1) bits
(reference unit)
Motor speed -6000 to 32
38h | HOB-55 - 0 RPM | - -
actual value +6000 bits
Bus voltage of 16
3Ah | HOB-57 | the control - 0to 6553.5 0 v bits - -
circuit
Mechanical
absolute n 32
3Bh | HOB-58 position (low 32 - Oto2 0 p bits - -
bits)
Mechanical
absolute 2lto 32
3Dh | HOB-60 position (high ) +(231 -1) 0 P bits i i
32 bits)
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0: None
1: Control circuit
power supply error
(HOB-57)
2: Phase loss
detection error
3: Main circuit power 16
40h | HOB-63 | NotRdy state supply detection Oto5 0 - bits - -
error (including
short-circuited to
ground error)
4: Other servo faults
5: Short-circuited to
ground detection
not done
Encoder 16
43h | HOB-66 - -100 to +200 0 °C ) - -
temperature bits
Load rate of 16
44h | HOB-67 | regenerative - 0to 200 0 % bits - -
transistor
Number of
revolutions fed 16
47h | HOB-70 | back by the - 0to 65535 0 Rev bits - -
absolute
encoder
Single-turn
position
31 32
48h | HOB-71 | feedback of the | - 0to(2**-1) 0 p bits - -
absolute
encoder
System fault
4Bh | HOB-74 | information - 0 to 65535 0 - blifs - -
given by FPGA
Position
feedback of the 2P0+ n
4Eh | HOB-77 | absolute - 1 0 p bits - -
encoder (low 32
bits)
Position
feedback of the PHINLIE 2
50h | HOB-79 | absolute - 0 p R - -
X 1) bits
encoder (high
32 bits)
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Single-turn
osition of the 32
52h | HoBsL | Do - 0to (2%2-1) 0 p ] - -
rotating load bits
(low 32 bits)
Single-turn
| HoB position of the 2o +(231- 32
5 08-83 rotating load ) 1) 0 Pl bits i i
(high 32 bits)
Single-turn
seh | HOB-85 position of the 23t +(231- 0 32
) rotating load ) 1) P bits ’ ’
(reference unit)
Group No. of
16
5Bh | HOB-90 | the abnormal - 0 to 65535 0 - bit - -
parameter s
Offset of the
abnormal
5Ch | HOB-91 parameter 0to 65535 0 16
% | within the . to T bits ’ ’
parameter
group
200Dh/HOD: Auxiliary function parameters
0: No operation 16
01h | HOD-00 | Software reset Otol 0 - . At stop At once
1: Enable bits
0: No operation 16
02h | HOD-01 | Fault reset Otol 0 - i At stop At once
1: Enable bits
Offline inertia X
R 0: Disable 16
03h | HOD-02 | auto-tuning Otol 0 - i At stop Atonce
R 1: Enable bits
selection
Encoder initial
0: No operation 16
04h | HOD-03 | angle auto- Otol 0 - ) Atstop | Atonce
R 1: Enable bits
tuning
o 0: No operation
Read/write in i 16
05h | HOD-04 1: Write ROM 0to2 0 - i At stop Atonce
encoder ROM bits
2: Read ROM
0: No operation 16 During
06h | HOD-05 | Emergency stop Otol 0 - i . At once
1: Enable bits running
Phase U
ase UV 0: Disable 16
0Ch | HOD-12 | current balance Otol 0 - K At stop At once
K 1: Enable bits
correction
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0: No operation
1: Forced DI enabled,
forced DO disabled
2: Forced DI
Forced DI/DO disabled, forced DO 16 During
12h | HOD-17 . 0to4 0 - . . At once
enable switch enabled bits running
3: Forced DI and DO
enabled
4: EtherCAT forced
DO enabled
16 During
13h | HOD-18 | Forced Dl value |- 0to31 0 - . . At once
bits running
Forced DO 16 During
14h | HOD-19 - 0to7 0 - . . At once
value bits running
0: No operation
1: Reset encoder
Absolute
fault 16
15h | HOD-20 | encoder reset 0to2 0 - i At stop At once
i 2: Reset encoder bits
selection i
fault and multi-turn
data
200Eh/HOE: Auxiliary function parameters
16 During
01h | HOE-00 | Node address - 0to 127 1 - Rk . At once
bits running
0: Parameters and
object dictionaries
written through
communication not
saved to EEPROM
1: Only parameters
written through
i communication
Save objects
X saved to EEPROM .
written through K 16 During
02h | HOE-01 L 2: Only object 0to3 3 - . . At once
communication | ) ) bits running
dictionaries written
to EEPROM
through
communication
saved to EEPROM
3: Parameters and
object dictionaries
written through
communication
saved to EEPROM
EtherCAT slave 16
15h | HOE-20 - 0 to 65535 0 - R - -
name bits
EtherCAT slave 16
16h | HOE-21 | - 0to 65535 0 - ) Atstop | Atonce
alias bits
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Number of
synchronous 16 During
17h | HOE-22 | loss events - 1t020 8 - K . At once
bits running
allowed by
EtherCAT
EtherCAT .
16 During
18h | HOE-23 | station alias - 0 to 65535 0 - K . At once
bits running
from EEPROM
Number of 16
19h | HOE-24 | SYNC loss - 0to 65535 0 - bits - -
events
Max. error value
and invalid
1Ah | HOE-25 | frames of - 0 to 65535 0 - blifs - -
EtherCAT port 0
per unit time
Max. error value
and invalid
1Bh | HOE-26 | frames of - 0 to 65535 0 - blifs - -
EtherCAT port 1
per unit time
Max. transfer
error of 16
1Ch | HOE-27 EtherCAT port |~ 0to 65535 0 - bits - -
per unit time
Max. EtherCAT
data frame 16
1Dh | HOE-28 | processing unit | - 0-255 0 - bits - -
error per unit
time
Max. link loss
value of 16
1Eh | HOE-29 EtherCAT port0 |~ 0 to 65535 0 - bits - -
per unit time
EtherCAT Next
20h | HOE-31 | synchronization | - 0to2 1 - blifs At stop power-
mode setting on
EtherCAT 16
21h | HOE-32 | synchronization | - 0 to 4000 3000 us bits At stop At once
error threshold
EtherCAT state
machine status 16
22h | HOE-33 | and port - 0 to 65535 0 - bits - -
connection
status
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Number of
excessive
position 16 During
23h | HOE-34 | reference - Oto7 1 - K . At once
. bits running
increment
events in CSP
mode
16
24h | HOE-35 | AL fault code - 0 to 65535 0 - bit - -
its
EtherCAT AL . . Next
. 0: Disable 16 During
25h | HOE-36 | enhanced link Otol 0 - K . power-
i 1: Enable bits running
selection on
. Next
EtherCAT XML | 0: Disable 16 During
26h | HOE-37 i Otol 0 - . . power-
reset selection | 1: Enable bits running
on
9: 300 bps
1: 600 bps
2:1200 bps
3:2400 bps
Modbus baud 4: 4800 bps 16 Durin
odbus bau
51h | HOE-80 at 5:9600 bps 0to 10 9 - bit runmngg Atonce
ate 6: 19200 bps s
7: 38400 bps
8: 57600 bps
9: 115200 bps
10: 230400 bps
0: No parity, 2 stop
bits (8-N-2)
1: Even parity, 1 stop
Modbus data bit (8-E-1) 16 During
52h | HOE-81 . Oto3 3 - K . At once
format 2: 0dd parity, 1 stop bits running
bit (8-0-1)
3: No parity, 1 stop
bit (8-N-1)
Modbus 16 During
53h | HOE-82 - 0to20 0 ms K . At once
response delay bits running
Modbus .
- 16 During
54h | HOE-83 | communication | - 0 to 600 0 ms K . At once
. bits running
timeout
. 16
5Bh | HOE-90 | Modbus version | - 0 to 655.35 0 - bits - -
|
EtherCAT COE 16
SEh | HOE-93 ] - 0to 655.35 0 - . - -
version bits
. 16
61h | HOE-96 | XML version - 0to0 655.35 0 - bits - -
I

2018h/H18: Position comparison output
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Posmon' 0: Disable 6 burin
comparison -
0lh | H18-00 P 1: Enable (rising - 0 - ) . & At once
output . bits running
. edge-triggered)
selection
0: 24-bit
1: 23-bit
. 2:22-bit
Position . X
i 3:21-bit 16 During
03h | H18-02 | comparison ) - 1 - . . At once
. 4:20-bit bits running
resolution .
5:19-bit
6: 18-bit
7: 17-bit
Position 0: Individual )
. 16 During
04h | H18-03 | comparison comparison - 0 - R X At once
) X bits running
mode 1: Cyclic comparison
c ¢ 0: Disable 6 Duri
urren urin
05h | H18-04 . 1: Enable (rising - 0 - ) . & At once
position as zero . bits running
edge-triggered)
Position

. 0.1 16 During
06h | H18-05 | comparison - - 0 K . At once
ms | bits running

output width
Start point of )
- 16 During
08h | H18-07 | position - - 0 - K . At once
) bits running
comparison
End point of .
- 16 During
09h | H18-08 | position - - 0 - . . At once
) bits running
comparison
Current status
- 16 Unedita
0Ah | H18-09 | of position - - 0 - ) Atonce
. bits ble
comparison
Real-time
position of 32 Unedita
0Bh | H18-10 L - - 0 - R At once
position bits ble
comparison
Zero offset of .
. 32 During
O0Dh | H18-12 | position - - 0 - At once

. bits running
comparison

2019h/H19: Target position parameters

Target value of )
. 32 During
01h | H19-00 | position - - 0 - R . At once
) bits running
comparison 1
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Description

Value Range

Default

Unit

Data
Type

Change
Condition

Effective

Time

03h

H19-02

Attribute value
of position
comparison 1

0: Skip this point

1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
2: Output DO active
signal if current
position changes
from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both
situations

16
bits

During
running

At once

04h

H19-03

Target value of
position
comparison 2

32
bits

During
running

At once

06h

H19-05

Attribute value
of position
comparison 2

0: Skip this point

1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
2: Output DO active
signal if current
position changes
from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both
situations

16
bits

During
running

At once

07h

H19-06

Target value of
position
comparison 3

32
bits

During
running

At once
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Index | Para.

0: Skip this point
1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
- 2: Output DO active 16 During
09h | H19-08 | of position L - 0 - ) . Atonce
. signal if current bits running
comparison 3
position changes

Attribute value

from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both
situations

Target value of .
- 32 During
0Ah | H19-09 | position - - 0 - i . At once
R bits running
comparison 4

0: Skip this point
1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
- 2: Output DO active 16 During
0Ch | H19-11 | of position ; - - 0 - ) . At once
. signal if current bits running
comparison 4 i,
position changes

Attribute value

from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both
situations

Target value of X
. 32 During
O0Dh | H19-12 | position - - 0 - R . At once
i bits running
comparison 5
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OFh

H19-14

Attribute value
of position
comparison 5

0: Skip this point

1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
2: Output DO active
signal if current
position changes
from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both
situations

16
bits

During
running

At once

10h

H19-15

Target value of
position
comparison 6

32
bits

During
running

At once

12h

H19-17

Attribute value
of position
comparison 6

0: Skip this point

1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
2: Output DO active
signal if current
position changes
from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both
situations

16
bits

During
running

At once

13h

H19-18

Target value of
position
comparison 7

32
bits

During
running

At once
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Para. Group

Data | Change | Effective

HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time

Index | Para.

0: Skip this point
1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
- 2: Output DO active 16 During
15h | H19-20 | of position L - 0 - ) . Atonce
. signal if current bits running
comparison 7 il
position changes

Attribute value

from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both
situations

Target value of .
- 32 During
16h | H19-21 | position - - 0 - i . At once
R bits running
comparison 8

0: Skip this point
1: Output DO active
signal if current
position changes
from "less than" to
"more than" the
comparison point
- 2: Output DO active 16 During
18h | H19-23 | of position ; - - 0 - ) . At once
. signal if current bits running
comparison 8 i,
position changes

Attribute value

from "more than" to
"less than" the
comparison point
3: Output DO active
signal in both

situations

2.4.4 Parameter Group 6000h

The parameter group 6000h contains objects supported by the servo drive in DSP402
device profile.
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Sub-

Index | . PDO Data . Data Change | Effective
index Name Access . Unit Default L i
(HEX) Mapping | Type Range Condition | Time
(HEX)
Uint
603Fh 0 Error code RO TPDO 16 - - - - -
Control Uint Oto During
6040h 0 RW RPDO - 0 . At once
word 16 65535 running
Uint
6041h 0 Status word RO TPDO 16 - - - - -
Quick stop . During
605Ah 0 . RW No int 16 - Oto7 2 . At stop
option code running
Disable X
. During
605Ch 0 operation RW No int16 - -4to+1 0 . At stop
A running
option code
Stop option Durin
605Dh 0 pop RW No int 16 - 1to3 1 . & At stop
code running
Fault X
. During
605Eh 0 reaction RW No int 16 - -5to+3 2 runnin At stop
option code g
Modes of . During
6060h 0 . RW RPDO int8 - 0to 10 0 . Atonce
operation running
Modes of
6061h 0 operation RO TPDO int8 - - - R _
display
Position
. Reference
6062h 0 demand RO TPDO | int32 it - - - -
uni
value
Position
6063h 0 actual RO TPDO | int32 | Encoder unit - - - -
value®
Position . Reference
6064h 0 RO TPDO int32 i - - - -
actual value unit
Followin .
& Uint Reference 0to During
6065h 0 error RW RPDO . 32 0 . At once
; 32 unit (2°2-1) running
window
Followin i
W.I & Uint Oto During
6066h 0 error time RW RPDO ms 0 . Atonce
16 65535 running
out
Position Uint Reference 0to During
6067h 0 X RW RPDO i 32 734 . Atonce
window 32 unit (2°2-1) running
Position . .
. Uint 0to During
6068h 0 window RW RPDO ms 0 . At once
. 16 65535 running
time
Velocity . Reference
606Ch 0 RO TPDO | int32 . - - - -
actual value unit/s
Velocity Uint 0to During
606Dh 0 i RW RPDO RPM 10 . At once
window 16 65535 running
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Sub-
Index | PDO Data Data Change | Effective
index Name Access . Unit Default . i
(HEX) (HEX) Mapping | Type Range Condition | Time
Velocit; .
) Y Uint 0to During
606Eh 0 window RW RPDO ms 0 . Atonce
i 16 65535 running
Ime
Velocity Uint Oto During
606Fh 0 RW RPDO RPM 10 . At once
threshold 16 65535 running
Velocit; .
Y Uint Oto During
6070h 0 threshold RW RPDO ms 0 . At once
time 16 65535 running
Target ) -4000 to During
6071h 0 RW RPDO | int16 0.1% 0 . At once
torque +4000 running
Uint During
6072h 0 Max. torque RW RPDO 0.1% 0 to 4000 3500 . At once
16 running
Torque
6074h 0 demand RO TPDO | int16 0.1% - 0 - -
value
Torque .
6077h 0 RO TPDO | int16 0.1% - 0 - -
actual value
Target . Reference 230 During
607Ah 0 - RW RPDO int 32 i 31 0 . At once
position unit +2°0-1) running
i Reference 2o During
607Ch 0 Home offset RW RPDO | int32 . 31 0 . At once
unit +2°%-1) running
Software position limit
Highest sub-
0 index RO No Uint 8 - - 0x02 - -
supported
607D Min. 31 .
. . Reference -27" to 31 During
1 position RW RPDO int 32 ) 31 -2 . At once
limit unit +2°7-1) running
imi
Max. .
. . Reference 230 31 During
2 position RW RPDO | int32 i 31 2°°-1 . Atonce
limit unit +270-1) running
imi
Durin
607Eh 0 Polarity RW RPDO Uint 8 - 0-255 0 . & At once
running
Max. profile Uint Reference 0to During
607Fh 0 . RW RPDO . 32 104857600 . At once
velocity 32 unit/s (2°2-1) running
Profile Uint | User-defined 0to During
6081h 0 5 RW RPDO . 5 32 1747627 . At once
velocity 32 velocity unit | (2°4-1) running
Profile Uint Reference Oto During
6083h 0 . RW RPDO 2 32 174762666 . At once
acceleration 32 unit/s (2°4-1) running
Profile Uint Reference Oto During
6084h 0 ) RW RPDO 2 32 174762666 . At once
deceleration 32 unit/s (2°2-1) running
Quick stop Uint Reference Oto 31 During
6085h 0 ) RW RPDO 2 32 27 -1 . At once
deceleration 32 unit/s (2°4-1) running
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Sub-

Index | PDO Data Data Change | Effective
index Name Access X Unit Default L )
(HEX) (HEX) Mapping | Type Range Condition | Time
Motion . -32767 to During
6086h 0 ) RW RPDO | int16 - 0 . At once
profile type +32767 running
Torque Uint 0to Durin
6087h | 0 § RW | RPDO 0.1%/s p 2%2.1 " | Atonce
slope 32 (2°7-1) running
Gear ratio
Highest sub-
0 index RO No Uint 8 Uint 8 - 0x02 - -
supported
6091h ,
1 Motor RW RPDO Uint Oto 1 During At
- . once
revolutions 32 (232 -1) running
; Shaft RW RPDO Uint 1to 1 During At
- . once
revolutions 32 (232 -1) running
Homing ) During
6098h 0 RW RPDO int8 - -2to +35 1 . Atonce
method running
Homing speeds
Highest sub-
0 | index RO No Uint 8 - - 2 - -
supported
Speed
6099h 1 during RW RPDO Uint Reference 22t0 1747607 Dur|r1g At once
search for 32 unit/s (2°4-1) running
switch
Speed
) during RW RPDO Uint Reference 10 to 174763 During At
search for 32 unit/s (232 -1) running once
zero
Homing Uint Reference 0to During
609Ah | 0 ) RW RPDO 2 2 1747626667 ) At once
acceleration 32 unit/s (2°2-1) running
Position . Reference 230 During
60BOh | 0 RW RPDO | int32 ) 31 0 ) At once
offset unit +2°4-1) running
60B1h 0 velocity RW RPDO | int32 Reference | 2" to 0 During At
offset " unit/s +(231 -1) running once
Torque i -4000 to During
60B2h 0 RW RPDO int 16 0.10% 0 . At once
offset +4000 running
Touch probe Uint 0to During
60B8h 0 i RW RPDO - 0 . At once
function 16 65535 running
Touch probe Uint
60B9h | 0 RW TPDO - - 0 - ,
status 16
Touch probe
- ; Reference
60BAh 0 1 positive RW TPDO int 32 it - 0 - -
edge uni
Touch probe
. X Reference
60BBh 0 1 negative RW TPDO int32 it - 0 - -
edge uni
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Sub-
Index | . PDO Data . Data Change | Effective
index Name Access X Unit Default L )
(HEX) Mapping | Type Range Condition | Time
(HEX)
Touch probe
- ; Reference
60BCh 0 2 positive RW TPDO | int32 it - 0 - -
edge uni
Touch probe
. X Reference
60BDh 0 2 negative RW TPDO int32 t - 0 R _
edge uni
. User-defined .
Max. Uint . 0to 31 During
60C5h 0 i RW RPDO acceleration 0 2°0-1 . At once
acceleration 32 R 27°-1 running
unit
X User-defined .
Max. Uint ) 0to 31 During
60C6h 0 X RW RPDO acceleration 0 2°4-1 . At once
deceleration 32 ; 2°-1 running
unit
Touch probe
1 positive Uint
60D5h 0 RO TPDO - - 0 - -
edge 16
counter
Touch probe
1 negative Uint
60D6h 0 RO TPDO - - 0 - -
edge 16
counter
Touch probe
2 positive Uint
60D7h 0 RO TPDO - - 0 - -
edge 16
counter
Touch probe
2 negative Uint
60D8h 0 RO TPDO - - 0 - -
edge 16
counter
Positive . .
- Uint During
60EOh 0 torque limit RW RPDO 0.1% 0 to 4000 3500 . Atonce
16 running
value
Negative Uint During
60E1h 0 torque limit RW RPDO 0.1% 0 to 4000 3500 . Atonce
lue 16 running
valu

-97-




EtherCAT Communication

Sub-
Index | . PDO Data . Data Change | Effective
index Name Access X Unit Default L .
(HEX) Mapping | Type Range Condition | Time
(HEX)
Supported homing method
Highest sub-
0 |index RO No Uint 8 - - 31 - -
supported
1st
supported Uint
1 ) RO No - - 769 - -
homing 16
method
2nd
60E3h ) supported RO No Uint . . 770 ) .
homing 16
method
3rd
supported Uint
3 : RO No - - 771 - -
homing 16
method
4th
supported Uint
4 i RO No - - 772 - -
homing 16
method
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Sub-
Index | . PDO Data . Data Change | Effective
index Name Access X Unit Default L .
(HEX) Mapping | Type Range Condition | Time
(HEX)
5th
supported Uint
5 R RO No - - 773 - -
homing 16
method
6th
supported Uint
6 R RO No - - 774 - -
homing 16
method
Tth
supported Uint
T ) RO No - - 775 - -
homing 16
method
8th
supported Uint
8 ) RO No - - 776 - -
homing 16
method
9th
supported Uint
9 . RO No - - 177 - -
homing 16
method
60E3h
10th
supported Uint
A ) RO No - - 778 - -
homing 16
method
11th
supported Uint
B ) RO No - - 779 - -
homing 16
method
12th
supported Uint
C i RO No - - 780 - -
homing 16
method
13th
supported Uint
D : RO No - - 781 - -
homing 16
method
14th
supported Uint
E i RO No - - 782 - -
homing 16
method
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Sub-
Index | . PDO Data . Data Change | Effective
index Name Access X Unit Default L .
(HEX) Mapping | Type Range Condition | Time
(HEX)
15th
supported Uint
F R RO No - - 783 - -
homing 16
method
16th
supported Uint
10 R RO No - - 784 - -
homing 16
method
17th
supported Uint
11 R RO No - - 785 - -
homing 16
method
18th
supported Uint
12 Rk RO No - - 786 - -
homing 16
method
19th
supported Uint
13 Rk RO No - - 787 - -
homing 16
method
60E3h
20th
supported Uint
14 ) RO No - - 788 - -
homing 16
method
21th
supported Uint
15 ) RO No - - 789 - -
homing 16
method
22th
supported Uint
16 ) RO No - - 790 - -
homing 16
method
23th
supported Uint
17 . RO No - - 791 - -
homing 16
method
24th
supported Uint
18 ) RO No - - 792 - -
homing 16
method
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Sub-
Index | . PDO Data . Data Change | Effective
index Name Access . Unit Default . i
(HEX) Mapping | Type Range Condition | Time
(HEX)
25th
supported Uint
19 R RO No - - 793 - -
homing 16
method
26th
supported Uint
1A R RO No - - 794 - -
homing 16
method
27th
supported Uint
1B R RO No - - 795 - -
homing 16
method
28th
supported Uint
60E3h 1C R RO No - - 796 - -
homing 16
method
29th
supported Uint
1D . RO No - - 797 - -
homing 16
method
30th
supported Uint
1E ) RO No - - 798 - -
homing 16
method
31th
supported Uint
1F ) RO No - - 799 - -
homing 16
method
Actual
position Uint During
60E6h 0 i RW No - Otol 0 . At once
calculation 16 running
mode
Following
X Reference
60F4h 0 error actual RO TPDO int 32 nit - - - -
uni
value
Position
60FCh 0 demand RO TPDO | int32 | Encoder unit - - - -
value®
Digital Uint
60FDh 0 . RO TPDO - - - - -
inputs 32
Digital outputs
0 DO state RO No Uint 8 - - 2 - -
Physical Uint 0to Durin
60FEh | 1 Y RW RPDO - 0 0 "8 Atonce
outputs 32 27°-1 running
. Uint 0to During
2 | Bitmask RW No - 0 0 ] Atonce
32 2°4-1 running
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Sub-
Index | . PDO Data . Data Change | Effective
index Name Access . Unit Default . i
(HEX) Mapping | Type Range Condition | Time
(HEX)
DX
Target . Reference During
60FFh 0 . RW RPDO int32 . to 0 . At once
velocity unit/s 31 running
+2°-1)
Supported Uint
6502h 0 'pp RO No - - 941
drive modes 32

2.5 Description of Parameters

2.5.1 Classification of Object Dictionary

The object dictionary is the most important part in device specifications. It is an
ordered set of parameters and variables that include device descriptions and all
parameters of device network status. A group of objects can be accessed in an
ordered and pre-defined way through the network.

The CANopen protocol adopts the object dictionary with 16-bit indexes and 8-bit sub-
indexes. The structure of the object dictionary is shown in the following table.

Index Object

0 Not used

Static data types (standard data types, such as Boolean and

0001h—001Fh Integer16)

Complex data types (predefined structure consisting of

0020h~003Fh simple types, such as PDOCommPar and SDOParmeter)

0040h—005Fh Manufacturer-specific complex data types
0060h—007Fh Device profile-specific static data types
0080h—009Fh Device profile-specific complex data types
00AOh-OFFFh Reserved

Communication profile area (such as the device type, error

1000h-1FFFh register, and number of supported PDOs)

2000h—5FFFh Manufacturer-specific profile area (such as parameter

mapping)

Standardized device profile area (for example, CiA402
6000h—9FFFh protocol)
A000h—-FFFFh Reserved
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0000h-0FFFh
Data type
parameters

1000h-1FFFh
Communication Saving common communication parameters
object area

Object dictionary

2000h-5FFFh )
Manufacturer-specific Corresponding to the parameters of Inovance

object area servo drives

6000h-9FFFh .
Profile Common area, used to save DSP402 profile parameters

object area

Figure 2-8 Structure of CANopen object dictionary

Objects in SV660N include the following attributes: index, sub-index, data structure,
data type, access, mapping, setting condition & effective time, related mode, data
range, and default

* Definitions of terms

Position of the object dictionary in the parameter list is specified by the "Index" and
"Sub-index".

e "Index": This field (in hexadecimal) specifies the position of the same type of
objects in the object dictionary.
e "Sub-index": This field specifies the offset of each object under the same index.

The mapping relation between the parameter and the object dictionary is as follows:

e Object dictionary index = 0x2000 + Parameter group number
e Object dictionary sub-index = Hexadecimal offset within the parameter group + 1

For example, parameter H02-10 is mapped to object 2002-0Bh (H02-07).
Objects in the object dictionary are described based on types.

For example, 607Dh, which limits the software position, describes the minimum and
maximum position limits as defined below:
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Index

Sub-index

Name

Meaning

607Dh

00h

Number of entries

Defines the number of
object data (exclusive of
the sub-index 00h).

607Dh

01lh

Min. position limit

Defines the minimum
position limit (absolute
position mode).

607Dh

02h

Max. position limit

Defines the maximum
position limit (absolute
position mode).

"Data Structure": See the following table for details.

Table 2-5 Description for "Data Structure"

Type Meaning DS301 Value
VAR Single simple value, including data types 7
Int8, Uint16, and String
ARR Data block of the same type 8
REC Data block of different types 9
"Data Type": See the following table for details.
Table 2-6 Description for "Data Type"
Data Type Value Range Data Length DS301 Value

Int8 -128 to +127 1 byte 2

Intl6 -32768 to +32767 2 bytes 3
-2147483648 to
4

Int32 +2147483647 bytes 4
Uint8 0 to 255 1 byte 5
Uintl6 0 to 65535 2 bytes 6
Uint32 0 to 4294967295 4 bytes 7
String ASCII 9

"Access": See the following table for details.

Table 2-7 Description for "Access"

Access Description

RW Read/Write

WO Write-only

RO Read-only
CONST Constant, read-only
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"Mapping": See the following table for details.

Table 2-8 Description for "Mapping"

Mapping Description
No Cannot be mapped to PDO
RPDO Can be used as RPDO
TPDO Can be used as TPDO

"Setting Condition & Effective Time": See the following table for details.

Table 2-9 Description for "Setting Condition & Effective Time"

Setting Condition Description

The parameter can be edited only when the servo drive is not in

At stop the operational state.

During running The parameter can be edited when the servo drive is in any state.
At once The change in the parameter value is activated at once.
At stop The change in the parameter value is activated after the servo

drive is not in the operational state.

The change in the parameter value is activated at next power-on.
Note: The servo drive reports E941 when the value of the
parameter whose "Effective Time" is "Next power-on" is
changed.

Next power-on

"Related Mode": See the following table for details.

Table 2-10 Description for "Related Mode"

Related Mode Description

- The parameter is not related to the control mode.

All The parameter is related to all the control modes.

PP/PV/PT/HM/CSP/CSV/CST | The parameter is related to specific control modes.

"Data Range": Indicates the upper and lower limits of writable parameters.

If the value of a parameter modified through SDO exceeds the data range, the servo
drive returns a SDO transmission abort code to deactivate the modification.

If the value of a parameter is modified through PDO, the servo drive does not check
the validity of the value.

"Default": Indicates the default value of the parameter.
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2.5.2 Communication Parameters (Group 1000h)

- Name Device type Data Structure | VAR | Data Type Int32
ndex
. Related
1000h | Access RO Mapping No adke Data Range - Default 0x00020192
Defines the CoE device profile type.
. Data
Name Manufacturer device name - Data Type -
Index Structure
1008h X Related
Access | RO | Mapping No Vel Data Range - Default | SV660-ECAT
Defines the manufacturer device name.
. Data
Name Manufacturer hardware version - Data Type -
Structure
Index Deper;:ent
on the
1009h . Related
Access | RO | Mapping No - Data Range - Default hardware
ode
version of
the drive.
Defines the hardware version of the manufacturer device.
. Data
Name Manufacturer software version - Data Type -
Structure
Index Depe::ent
on the
100Ah . Related
Access | RO | Mapping | No g Data Range - Default software
version of
the drive.
Defines the software version of the manufacturer device.
. . Data OD data
Name Identity object REC Data Type
Index Structure type
1018h ) Related OD data OD default
Access | RO | Mapping | No Data Range Default
Mode range value
Defines the device information.
. Data .
Sub- Name Number of entries - Data Type uint8
X Structure
index p—
. elate
00h Access | RO | Mapping No - Data Range 4 Default 4
ode
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Data .
Sub- Name Vendor ID - Data Type Uint32
i Structure
index —
. elate
01h Access | RO | Mapping No —_— - Data Range - Default | 0x00100000
Defines the series number of the drive.
Data .
Sub- Name Product code - Data Type Uint32
i Structure
index —
. elate
02h Access | RO | Mapping No - Data Range - Default 786696
Mode
Defines the internal code of the drive.
. Data .
Sub- Name Revision number - Data Type Uint32
i Structure
index ——
. elate
03h Access | RO | Mapping No o - Data Range - Default 65537
ode
Defines the software update record number of the drive.
- Data Data OD data
Name Sync Manager communication type REC
Index Structure Type type
1C00h i Related OD data OD default
Access | RO | Mapping No - Data Range Default
Mode range value
Defines the communication type of the Sync Manager.
Data .
Sub- Name Number of Sync Manger channels - Data Type Uint8
: Structure
index Related
’ elate
00h Access | RO | Mapping No - Data Range 4 Default 4
Mode
— Data Data
Sub- Name SMO communication type - Uint8
. Structure Type
index p—
. Relate
01h | Access | RO | Mapping | No - Data Range - Default 0x01
Mode
SMO communication type : mailbox write
N Data Data
Sub- Name SM1 communication type - Uint8
. Structure Type
index e
. Relate
02h | Access | RO | Mapping | No - - Data Range - Default 0x02
ode

SM1 communication type : mailbox read
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- Data Data
Sub- Name SM2 communication type - Uint8
. Structure Type
index Related
n elate
03h | Access | RO | Mapping No - | DataRange - Default 0x03
Mode
SM2 Communication type: process data output
— Data Data
Sub- Name SM3 communication type - Uint8
. Structure Type
index —
. Relate:
04h | Access | RO | Mapping No - | DataRange - Default 0x04
Mode
SM3 communication type: process data input
. . Data Data
Name 1st Receive PDO mapping REC Uint32
Index Structure Type
1600h ) Related OD data 0D default
Access | RW | Mapping No - Data Range Default
Mode range value
Defines the mapped objects of RPDO1.
Data
Sub- Name Number of mapped objects in RPDO1 S - Uint8
. Structure Type
index ted
. Relate:
00h Access RO Mapping No - Data Range 0to 10 Default 3
Mode
. Data Data
Sub- Name 1st mapped object - Uint32
. Structure Type
index e
. Relate Oto
01h Access | RW | Mapping No - | DataRange Default | 60400010
Mode 4294967295
Data Data
_ Name 2nd mapped object - Uint32
sub PP ! Structure Type
index
. Related Data 0to
02h Access | RW | Mapping No - Default | 607A0020
Mode Range 4294967295
Data Data
. Name 3rd mapped object - Uint32
Sule ! Structure Type
index
. Related Data 0to
03h | Access | RW | Mapping No - Default | 60B80020
Mode Range 4294967295
b Data
Sub Name 4th to 10th mapped objects EE _ Uint32
index Structure Type
odhto Acces RW | Mapping N Related All Pata oto Default
cess o efau -
0Ah Mode Range | 4294967295
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Data
Name 258th Receive PDO mapping — REC Uint32
Index Structure Type
1701h A RO | Mapping N Related Data OD data Default 0D default
ccess o efau
Mode Range range value
Defines the mapped object of RPD0O258
Data Data
5 Number of mapped objects in RPDO258 - i
_Szb Name PP ! Structure Type Uint8
index
. Related Data
00h Access | RO | Mapping No - Default 4
Mode Range
Data Data
. Name 1st mapped object - Uint32
ASl:jb PP ! Structure Type
index
; Related Data 0to
01h Access | RO | Mapping No Default | 60400010
Mode Range 4294967295
Data Data
- Name 2nd mapped object - Uint32
.Sl;b PP ! Structure Type
index
X Related Data 0to
02h Access | RO | Mapping No Default | 607A0020
Mode Range 4294967295
Data Data
_ Name 3rd mapped object - Uint32
.Szb PP ) Structure Type
index
. Related Data Oto
03h Access | RO | Mapping No Default | 60B80010
Mode Range 4294967295
Data Data
. Name 4th mapped object - Uint32
Sub PP ! Structure Type
index —— "
. Relate ata 0 t
04h | Access | RO | Mapping | No ° Default | 60FE0120
Mode Range 4294967295
Data
Name 259th Receive PDO mapping — REC Uint32
- Structure Type
ndex
1702h , Related Data oD data op
Access | RO | Mapping No Default | default
Mode Range range |
value
Defines the mapped object of RPDO259.
Data Data
_ Name Number of mapped objects in RPD0O259 - Uint8
ASLchb PP g Structure Type
index
R Data
00h Access | RO | Mapping No clated - Default 7
Mode Range
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N 1st mapped object Latd Pata Uint32
. ame - in
Aszb PP g Structure Type
index
) Related Data 0to
01h Access | RO Mapping No - Default | 60400010
Mode Range 4294967295
Data Data
. Name 2nd mapped object - uint32
'Szb PP ! Structure Type
index
. Related Data 0to
02h | Access | RO | Mapping No - Default | 607A0020
Mode Range 4294967295
Data Data
_ Name 3rd mapped object - Uint32
_Szb PP ) Structure Type
index
. Related Data 0to
03h Access | RO | Mapping No - Default | 60FF0020
Mode Range 4294967295
Data Data
- | Name 4th mapped object - Uint32
'Szb Structure Type
index
’ Related Data 0to
04h Access | RO | Mapping No All Default | 60710010
Mode Range 4294967295
Data Data
- Name 5th mapped object - Uint32
.Sl;b PP ! Structure Type
index
) Related Data 0to
05h Access | RO | Mapping No - Default | 60600008
Mode Range 4294967295
Data Data
" Name 6th mapped object - Uint32
ASzb PP g Structure Type
index
. Related Data Oto
06h Access | RO | Mapping No - Default | 60B80010
Mode Range 4294967295
Sub- Name Tth mapped object BELE - Data Type | Uint32
. Structure
index
. Related Data 0to
07h Access | RO | Mapping No - Default | 607F0020
Mode Range 4294967295
. . Data Data .
Name 260th Receive PDO mapping REC Uint32
- Structure Type
ndex
oD
1703h : Related Data 0D data
Access | RO | Mapping No - Default default
Mode Range range |
value

Defines the mapped object of RPDO260.
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Data Data
- Name Number of mapped objects in RPD0260 - Uint8
St PP g Structure Type
index ted ~—
. Relate ata
00h Access | RO | Mapping No - Default 7
Mode Range
Name 1st mapped object DEE - Data Type Uint32
Sub-index Structure
01h . Related Data 0to
Access | RO | Mapping No Default 60400010
Mode Range 4294967295
Name 2nd mapped object REE - Data Type Uint32
Sub-index Structure
02h . Related Data 0to
Access | RO | Mapping No Default | 607A0020
Mode Range 4294967295
. Data i
Name 3rd mapped object - Data Type | Uint32
Sub-index Structure
03h X Related Data 0to
Access | RO | Mapping No Default | 60FF0020
Mode Range 4294967295
. Data .
Name 4th mapped object - Data Type | Uint32
Sub-index Structure
04h . Related Data 0to
Access | RO | Mapping No Default | 60600008
Mode Range 4294967295
. Data .
Name 5th mapped object - Data Type | Uint32
Sub-index Structure
05h ) Related Data Oto
Access | RO | Mapping No Default | 60B80010
Mode Range 4294967295
D
) ata Data
Name 6th mapped object Struc - Uint32
Sub-index Type
ture
06h
) Related Data 0to
Access | RO | Mapping No Default | 60E00010
Mode Range 4294967295
. Data Data
Name Tth mapped object - Uint32
Sub-index Structure Type
07h . Related Data 0to
Access | RO | Mapping No Default | 60E10010
Mode Range 4294967295
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D
Name 261st Receive PDO mapping ata REC Data Type | Uint32
Structure
Index
oD
1704h ) Related Data oD data
Access | RO | Mapping No Default default
Mode Range range
value
Defines the mapped object of RPDO261.
. Data Data
Name 1st mapped object - Uint32
Sub-index Structure Type
01h . Related Data 0to
Access | RO | Mapping No Default | 60400010
Mode Range 4294967295
Data
Name 2nd mapped object Struc - Data Type | Uint32
Sub-index
ture
02h
. Related Data 0to
Access | RO | Mapping No Default | 607A0020
Mode Range 4294967295
. Data Data
Name 3rd mapped object - Uint32
Sub-index Structure Type
03h . Related Data 0to
Access | RO | Mapping No Default | 60FF0020
Mode Range 4294967295
. Data Data
Name 4th mapped object Struc - Uint32
Sub-index Type
ture
04h
) Related Data 0to
Access | RO | Mapping No Default | 60710010
Mode Range 4294967295
Data
Name 5th mapped object BEE - Uint32
Sub-index Structure Type
05h ) Related Data 0to
Access | RO | Mapping No Default | 60600008
Mode Range 4294967295
. Data .
Name 6th mapped object - Data Type | Uint32
Sub-index Structure
06h ) Related Data 0to
Access | RO | Mapping No Default | 60B80010
Mode Range 4294967295
D
Name Tth mapped object otz - Data Type | Uint32
Sub-index Structure
07h ) Related Data 0to
Access | RO | Mapping No Default | 607F0020
Mode Range 4294967295
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D
Name 8th mapped object otz - Data Type | Uint32
Sub-index Structure
08h ) Related Data 0to
Access | RO | Mapping No - Default | 60E00010
Mode Range 4294967295
. Data .
Name 9th mapped object - Data Type | Uint32
Sub-index Structure
0Sh ) Related Data 0to
Access | RO | Mapping No - Default | 60E10010
Mode Range 4294967295
. . Data .
Name 262nd Receive PDO mapping REC Data Type | Uint32
Structure
Index oo
1705h . Related Data
Access | RO | Mapping No - OD datarange | Default default
Mode Range
value
Defines the mapped object of RPD0O262.
. . Data X
Name Number of mapped objects in RPDO262 - Data Type Uint8
Sub-index Structure
00h ) Related Data
Access | RO | Mapping No - - Default 8
Mode Range
. Data .
Name 1st mapped object - Data Type | Uint32
Sub-index Structure
01h ) Related Data 0to
Access | RO | Mapping No - Default | 60400010
Mode Range 4294967295
Name 2nd mapped object pa - Data Type Uint32
Sub-index Structure
02h . Related Data 0to
Access | RO | Mapping No - Default | 607A0020
Mode Range 4294967295
Name 3rd mapped object pats - Data Type | Uint32
Sub-index Structure
03h ) Related Data 0to
Access | RO | Mapping No - Default | 60FF0020
Mode Range 4294967295
Name 4th mapped object BEE - Data Type | Uint32
Sub-index Structure
04h ) Related Data 0to
Access | RO | Mapping No - Default | 60600008
Mode Range 4294967295
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D
Name 5th mapped object otz - Data Type | Uint32
Sub-index Structure
05h ) Related Data 0to
Access | RO | Mapping No Default | 60B80010
Mode Range 4294967295
. Data .
Name 6th mapped object - Data Type | Uint32
Sub-index Structure
06h X Related Data 0to
Access | RO | Mapping No Default | 60E00010
Mode Range 4294967295
Dat
Name 7th mapped object ata - Data Type Uint32
Sub-index Structure
07h : Related Data 0to
Access | RO | Mapping No Default | 60E10010
Mode Range 4294967295
D
Name 8th mapped object gt - Data Type | Uint32
Sub-index Structure
08h . Related Data 0to
Access | RO | Mapping No Default | 60B20010
Mode Range 4294967295
. . Data .
Name 1st Transmit PDO mapping REC Data Type Uint32
Structure
Index o
1A00h . Related Data
Access | RW | Mapping No OD data range Default default
Mode Range
value
Defines the mapped object of TPDO1.
. . Data X
Name Number of mapped objects in TPDO1 - Data Type Uint8
Sub-index Structure
00h . Related Data
Access | RW | Mapping No 0to 10 Default 7
Mode Range
. Data i
Name 1st mapped object - Data Type Uint32
Sub-index Structure
01h . Related Data 0to
Access | RW | Mapping No Default | 60400010
Mode Range 4294967295
. Data i
Name 2nd mapped object - Data Type | Uint32
Sub-index Structure
02h ) Related Data 0to
Access | RW | Mapping No Default | 60640020
Mode Range 4294967295
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D
Name 3rd mapped object 2ic - Data Type | Uint32
Sub-index Structure
03h ) Related Data 0to
Access | RW | Mapping No - Default | 60B90010
Mode Range 4294967295
D.
Name 4th mapped object 2ta - Data Type | Uint32
Sub-index Structure
04h ) Related Data 0to
Access | RW | Mapping No - Default | 60BA0020
Mode Range 4294967295
. Data Data
Name 5th mapped object - Uint32
Sub-index Structure Type
05h . Related Data 0to
Access | RW | Mapping No - Default | 60BC0020
Mode Range 4294967295
. Data Data
Name 6th mapped object - Uint32
Sub-index Structure Type
06h ) Related Data 0to
Access | RW | Mapping No - Default | 603F0010
Mode Range 4294967295
. Data Data
Name Tth mapped object - Uint32
Sub-index Structure Type
07h Map Related Data 0to
Access | RW ) No - Default | 60FD0020
ping Mode Range 4294967295
. Data .
Name 8th mapped object - Data Type | Uint32
Sub-index Structure
08h . Related Data 0to
Access | RW | Mapping No - Default -
Mode Range 4294967295
. Data Data
Name 9th mapped object - Uint32
Sub-index Structure Type
0Sh ) Related Data 0to
Access | RW | Mapping No - Default -
Mode Range 4294967295
. Data X
Name 10th mapped object - Data Type | Uint32
Sub-index Structure
10h . Related Data 0to
Access | RW | Mapping No - Default -
Mode Range 4294967295
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D
Name 258th Transmit PDO mapping ata REC Data Type | Uint32
Structure
Index oD
1B01h . Related Data
Access | RO | Mapping |  No - ODdatarange | Default default
Mode Range
value
Defines the mapped object of TPDO258.
. . Data .
Name Number of mapped objects in TPD0258 - Data Type Uint8
Sub-index Structure
00h ) Related Data
Access | RO | Mapping No - - Default 8
Mode Range
Name 1st mapped object SEl - Data Type | Uint32
Sub-index Structure
01h . Related Data 0to
Access | RO | Mapping No - Default | 603F0010
Mode Range 4294967295
. Data Data
Name 2nd mapped object - Uint32
Sub-index Structure Type
02h . Related Data 0to
Access | RO | Mapping No - Default | 60410010
Mode Range 4294967295
. Data .
Name 3rd mapped object - Data Type | Uint32
Sub-index Structure
03h ) Related Data 0to
Access | RO | Mapping No - Default | 60640020
Mode Range 4294967295
D
Name 4th mapped object ata - Data Type | Uint32
Sub-index Structure
04h ) Related Data Oto
Access | RO | Mapping No - Default | 60770010
Mode Range 4294967295
) Data .
Name 5th mapped object - Data Type | Uint32
Sub-index Structure
05h . Related Data Oto
Access | RO | Mapping No - Default | 60F40020
Mode Range 4294967295
. Data .
Name 6th mapped object - Data Type | Uint32
Sub-index Structure
06h ) Related Data Oto
Access | RO | Mapping No - Default | 60B90010
Mode Range 4294967295
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D
Name Tth mapped object ata - Data Type | Uint32
Sub-index Structure
07h X Related Data 0to
Access | RO | Mapping No - Default | 60BA0020
Mode Range 4294967295
. Data .
Name 8th mapped object - Data Type | Uint32
Sub-index Structure
08h ) Related Data Oto
Access | RO | Mapping No - Default | 60FD0020
Mode Range 4294967295
. . Data i
Name 259th Transmit PDO mapping REC Data Type | Uint32
Structure
Index oo
1B02h . Related Data
Access | RO | Mapping No - OD datarange | Default default
Mode Range
value
Defines the mapped object of TPDO259.
. . Data X
Name Number of mapped objects in TPD0259 - Data Type Uint8
Sub-index Structure
00h ) Related Data
Access | RO | Mapping No - - Default 9
Mode Range
. Data X
Name 1st mapped object - Data Type | Uint32
Sub-index Structure
01lh X Related Data 0to
Access | RO | Mapping No - Default | 603F0010
Mode Range 4294967295
Name 2nd mapped object par - Data Type | Uint32
Sub-index Structure
02h . Related Data 0to
Access | RO | Mapping No - Default | 60410010
Mode Range 4294967295
. Data .
Name 3rd mapped object - Data Type | Uint32
Sub-index Structure
03h ) Related Data 0to
Access | RO | Mapping No - Default | 60640020
Mode Range 4294967295
. Data .
Name 4th mapped object - Data Type | Uint32
Sub-index Structure
04h ) Related Data 0to
Access | RO | Mapping No - Default | 60770010
Mode Range 4294967295
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Data

Name 5th mapped object - Data Type | Uint32
Sub-index Structure
05h : Related Data Oto
Access | RO | Mapping No Default | 60610008
Mode Range 4294967295
D
Name 6th mapped object at2 - Data Type | Uint32
Sub-index Structure
06h . Related Data Oto 60B9001
Access | RO | Mapping No Default
Mode Range 4294967295 0
. Data
Name Tth mapped object - Data Type | Uint32
Sub-index Structure
07h ’ Related Data 0to 60B
Access | RO | Mapping No Default
Mode Range 4294967295 A0020
D
Name 8th mapped object otz - Data Type | Uint32
Sub-index Structure
08h . Related Data 0to 60B
Access | RO | Mapping No Default
Mode Range 4294967295 C0020
Name 9th mapped object S - Data Type | Uint32
Sub-index Structure
09h . Related Data 0to ,
Access | RO | Mapping No Default
Mode Range 4294967295 60FD0020
. . Data .
Name 260th Transmit PDO mapping REC Data Type | Uint32
Structure
Index ob
1B03h . Related Data
Access | RO | Mapping No OD data range Default default
Mode Range
value
Defines the mapped object of TPDO260.
. . Data .
Name Number of mapped objects in TPDO260 - Data Type Uint8
Sub-index Structure
00h ) Related Data
Access | RO | Mapping No - Default 10
Mode Range
Name 1st mapped object Rats - Data Type | Uint32
Sub-index Structure
01h ) Related Data
Access | RO | Mapping No 0104294967295 | Default 603F0010
Mode Range
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Name 2nd mapped object BEE - Data Type | Uint32
Sub-index Structure
02h ) Related Data
Access | RO | Mapping No - 0104294967295 | Default | 60410010
Mode Range
D
Name 3rd mapped object at2 - Data Type | Uint32
Sub-index Structure
03h ) Related Data 0to
Access | RO | Mapping No - Default | 60640020
Mode Range 4294967295
Dat
Name 4th mapped object ata - Data Type | Uint32
Sub-index Structure
04h . Related Data
Access | RO | Mapping No - 0t0 4294967295 | Default | 60770010
Mode Range
D
Name 5th mapped object di2 - Data Type | Uint32
Sub-index Structure
05h ) Related Data
Access | RO | Mapping No - 0t0 4294967295 | Default | 60F40020
Mode Range
. Data X
Name 6th mapped object - Data Type | Uint32
Sub-index Structure
06h . Related Data 0to
Access | RO | Mapping No - Default | 60610008
Mode Range 4294967295
Name Tth mapped object BEtE - Data Type | Uint32
Sub-index Structure
07h . Related Data
Access | RO | Mapping No - 0t0 4294967295 | Default | 60B90010
Mode Range
X Data X
Name 8th mapped object - Data Type | Uint32
Sub-index Structure
08h . Related Data 60B
Access | RO | Mapping No - 0to 4294967295 | Default
Mode Range A0020
. Data .
Name 9th mapped object - Data Type | Uint32
Sub-index Structure
09h X Related Data
Access | RO | Mapping No - 0 to 4294967295 Default | 60BC0020
Mode Range
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Data

Name 10th mapped object - Data Type | Uint32
Sub-index Structure
0Ah ) Related Data
Access | RO | Mapping No - 0 to 4294967295 Default | 60FD0020
Mode Range
. . Data .
Name 261st Transmit PDO mapping REC Data Type Uint32
Structure
Index oD
1B04h ) Related Data
Access | RO | Mapping No - OD data range Default default
Mode Range
value
Defines the mapped object of TPDO261.
. . Data .
Name Number of mapped objects in TPD0O261 - Data Type Uint8
Sub-index Structure
00h ) Related Data
Access | RO | Mapping No - - Default 0
Mode Range
Name 1st mapped object bata - Data Type | Uint32
Sub-index Structure
01h ) Related Data
Access | RO | Mapping No - 0 to 4294967295 Default 603F0010
Mode Range
. Data i
Name 2nd mapped object - Data Type Uint32
Sub-index Structure
02h . Related Data 0to
Access | RO | Mapping No - Default | 60410010
Mode Range 4294967295
. Data i
Name 3rd mapped object - Data Type Uint32
Sub-index Structure
03h . Related Data
Access | RO | Mapping No - 0 to 4294967295 Default 60640020
Mode Range
Name 4th mapped object pats - Data Type Uint32
Sub-index Structure
04h X Related Data Oto
Access | RO | Mapping No - Default | 60770010
Mode Range 4294967295
Name 5th mapped object BEE - Data Type Uint32
Sub-index Structure
05h X Related Data 0to
Access | RO | Mapping No - Default | 60610008
Mode Range 4294967295
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D.
Name 6th mapped object 2ic - Data Type Uint32
Sub-index Structure
06h . Related Data 0to
Access | RO | Mapping No - Default | 60F40020
Mode Range 4294967295
D
Name 7th mapped object at2 - Data Type | Uint32
Sub-index Structure
07h . Related Data 0to
Access | RO | Mapping No - Default | 60B90010
Mode Range 4294967295
. Data
Name 8th mapped object - Data Type | Uint32
Sub-index Structure
08h Map Related Data 60B
Access | RO . No - 0 to 4294967295 Default
ping Mode Range A0020
. Data .
Name 9th mapped object - Data Type | Uint32
Sub-index Structure
09h Map Related Data
Access | RO . No - 0 to 4294967295 Default | 60BC0020
ping Mode Range
Name 10th mapped object SEl - Data Type | Uint32
Sub-index Structure
0Ah ) Related Data
Access | RO | Mapping No - 0 to 4294967295 Default | 606C0020
Mode Range
. Data X
Name Sync Manager 2 RPDO assignment ARR Data Type | Uintl6
Structure
Index ob
1C12h . Related Data
Access | RW | Mapping No - OD data range Default default
Mode Range
value
Defines the index of the object assigned.
. Data .
Name Number of assigned RPDOs - Data Type Uint8
Sub-index Structure
S RW | Mapping | N Related pata Otol Default 1
ccess o - (o} efau
pPing Mode Range
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. Data
Name Index of assigned RPDO - Data Type | Uintl6
Sub-index Structure
01h . Related Data
Access | RW | Mapping Yes - 0to 65535 Default 5889
Mode Range

Defines the index of the object assigned.

Observe the following procedure:

1. Perform conofiguration only when the EtherCAT state machine is in the pre-operational ("P" displayed on the keypad)

state.

2. There is no need to set 1C12h in cases where the assigned RPDO is selected through the twinCAT host controller

software. In other cases, assign the PDO according to the following procedure.

o Step 1: Write 0 to 1C12-00h.

o Step 2: Write RPDOx (1600/1701...1705) to be used to 1C12-01h.

o Step 3: If an index among 1701...1705 is used as RPDO and the mapped object cannot be modified, go to step 5. If 1600 is
used as RPDO, write the value 0 to the sub-index 00h of RPDOx, and write mapped objects to 01h...0Ah. Then, go to step
4.

o Step 4: After the mapped objects in 1600 are written, write the number of mapped objects to 1600-00h.

o Step 5. Write 1 to 1C12-00h.

Name Sync Manager 2 TPDO assignment EEE ARR Data Type Uintl6
Structure
Index oD
1C13h ) Related Data
Access | RW | Mapping No - OD data range Default default
Mode Range
value
Defines the index of the object assigned.
. Data .
Name Number of assigned TPDOs - Data Type Uint8
Sub-index Structure
00h ) Related Data
Access | RW | Mapping No - Otol Default 1
Mode Range
i Data .
Name Index of assigned TPDO - Data Type Uintl6
Sub-index Structure
01h ) Related Data
Access | RW | Mapping Yes - 0 to 65535 Default 5889
Mode Range

Defines the index of the object assigned.

Observe the following procedure:

1. Perform configuration only when the EtherCAT state machine is in the pre-operational ("P" displayed on the keypad)

state.

2. There is no need to set 1C12h in cases where the assigned TPDO is selected through the twinCAT host controller

software. In other cases, assign the PDO according to the following procedure.

o Step 1: Write 0 to 1C13-00h.

o Step 2: Write the TPDOx (1A00/1B01...1B04) to be used to 1C13-01h.

o Step 3: If an index among 1B01...1B04 is used as TPDO and the mapped object cannot be modified, go to step 5. If 1A00 is
used as TPDO, write the value 0 to the sub-index 00h of 1A00, and write mapped objects to 01h...0Ah. Then, go to step 4.

o Step 4: After the mapped objects in 1A00h are written, write the number of mapped objects to 1A00-00h.

o Step 5: Write 1 to 1C13-00h.
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D
Name Sync Manager 2 output parameters ata REC Data Type Uint16
Structure
Index oD
1C32h . Related Data
Access | RO | Mapping | No - OD data range Default default
Mode Range
value
Defines the output parameters of Sync Manager 2.
B Data .
Name Number of synchronization parameters - Data Type Uint8
Sub-index Structure
00h ) Related Data
Access | RO | Mapping No - - Default 32
Mode Range
- Data i
Name Synchronization type - Data Type Uint1l6
Sub-index Structure
01h ) Related Data
Access | RO | Mapping No - - Default 2
Mode Range
"0x0002" indicates the distributed clock synchronization mode 0 (DC Sync mode 0).
D
Name Cycle time (unit: ns) gt - Data Type Uint32
Sub-index Structure
02h ) Related Data
Access | RO | Mapping No - - Default 0
Mode Range
Defines the cycle of DC Sync 0.
- Data .
Name Synchronization types supported - Data Type | Uintl6
Sub-index Structure
04h ; Related Data
Access | RO | Mapping No - - Default 4
Mode Range
Defines the type of the distributed clock.
"0x0004" indicates the distributed clock synchronization mode 0 (DC Sync mode 0).
Name Minimum cycle time DEE - Data Type | Uint32
Sub-index Structure
05h . Related Data
Access | RO | Mapping No - - Default 125000
Mode Range

Defines the minimum synchronization cycle (unit: ns) supported by the slave.

Note

The minimum cycle time supported by SV660N is 125000 ns. The network cannot enter the
OP state if the actual cycle time is less than 125000 ns.
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D
Name Calc and copy time (unit: ns) 2t - Data Type | Uint32
Sub-index Structure
o6 A RO | Mappin N Related pata Default
ccess o - - efau -
¢ Mode Range
Defines the time for the microprocessor to copy data from Sync Manager to local.
Name Delay time (unit: ns) DEE - Data Type | Uint32
Sub-index Structure
0% A RO | Mappin, N Related Data Default
ccess o - - efau -
pping Mode Range
Name Sync error Ratd - Data Type BOOL
Sub-index Structure
20h ) Related Data
Access | RO | Mapping | No - - Default -
Mode Range
Indicates whether the synchronization error occurs.
True: Synchronization active and synchronization error not occurred
False: Synchronization inactive and synchronization error occurred
. Data OD data
Name Sync Manager 2 input parameters REC Data Type
Structure type
Index
1C33h . Related Data op
Access | RO | Mapping |  No - OD data range Default default
Mode Range
value
Defines the input parameters of Sync Manager 2.
N Data i
Name Number of synchronization parameters - Data Type Uint8
Sub-index Structure
00h : Related Data
Access | RO | Mapping No - - Default 32
Mode Range
- Data X
Name Synchronization type - Data Type | Uintl6
Sub-index Structure
oh A RO | Mappin N Related pata Default 2
ccess o - - efau
P Mode Range
"0x0002" indicates the distributed clock synchronization mode 0 (DC Sync mode 0).
Name Cycle time (unit: ns) [DEiE - Data Type Uint32
Sub-index Structure
02h . Related Data
Access | RO | Mapping No - - Default -
Mode Range

Defines the synchronization cycle of DC Sync 0.
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- Data
Name Synchronization types supported - Data Type Uintl6
Sub-index Structure
04h ) Related Data
Access | RO | Mapping No - - Default 4
Mode Range

Defines the type of the distributed clock.
"0x0004" indicates the distributed clock synchronization mode 0 (DC Sync mode 0).

Name Minimum cycle time Pata - Data Type | Uint32
Sub-index Structure
05h ) Related Data
Access | RO | Mapping No - - Default 125000
Mode Range

Defines the minimum synchronization cycle (unit: ns) supported by the slave.

Note

The minimum cycle time supported by SV660N is 125000 ns. The network cannot enter the
OP state if the actual cycle time is less than 125000 ns.

Name Calc and copy time (unit: ns) bata - Data Type | Uint32
Sub-index Structure
06h a R0 | Mappin N Related Data -
ccess pping o e - R - efau -

Defines the time for the microprocessor to copy data from Sync Manager to local.

Data

Name Delay time (unit: ns) - Data Type Uint32
Sub-index Structure
09h : Related Data
Access | RO | Mapping No - - Default -
Mode Range
Name Sync error Sl - Data Type BOOL
Sub-index Structure
20h A RO | Mapping N Related Data Default
ccess o - - efau -
Mode Range

Indicates whether the synchronization error occurs.
True: Synchronization active and synchronization error not occurred
False: Synchronization inactive and synchronization error occurred
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2.5.3

Manufacturer-specific Parameters (Group 2000h)

2.5.3.1 Group 2000h: Servo Motor Parameters
Servo motor Sl Data Data .
Name Condition & - ARR Uint16
Index parameters o Structure Type
Effective Time
2000h
. OD Data OD Default
Access | - | Mapping | Yes Related Mode - | Data Range Default
Range Value
Defines servo motor parameters.
Setting -
Sulb- Name Number of entries Condition & - - Data Type Uint8
index L Structure
x Effective Time
00 X
Access | RO ‘ Mapping ‘ No Related Mode - Data Range - Default 6
Setting At stop Data Data .
Sub- Name Motor code Condition & Next power- - Uintl6
A Structure Type
index Effective Time on
01h i Data
Access | RW | Mapping | - Related Mode - i 0to 65535 | Default | 14101

Defines the code of the servo motor.

The SV660N series servo drive is intended to be used with a serial-type motor. The motor code is fixed to "14XXX". See

2000-06h for details on serial-type motor models.

Setpoint Motor code Remarks
Inovance motor equipped with a
14000 . quipp -
20-bit encoder
. . For details on the absolute encoder, See section
Inovance motor equipped with a Rk .
14101 X "Introduction to the Absolute Encoder System" in SV660N
23-bit absolute encoder i i i i
Series Servo Drive Function Guide.

Setting the motor code to a wrong value will lead to E120.1 (Unknown motor model).

Setting
. Data Data .
Sub- Name Customized No. Condition & - - Uint32
. . Structure Type
index Effective Time
03h X Data 0to (232 -
Access | RO | Mapping | - | Related Mode - Default 0
Range 1)

Displays customized software No. in hexadecimal (XXX.YY).
XXX: Fixed No. for customized software

YY: Upgrade record No. for customized software
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Setting
. . Data Data i
Sub- Name Encoder version Condition & - - Uintl6
. Structure Type
index Effective Time
05h . Data
Access | RO | Mapping | - Related Mode - Range 0to 6553.5 | Default 0

Displays the encoder software version in the format of 2XXX.Y, with one decimal place.

. Setting
Serial-type motor . Data Data .
Sub- Name Condition & - - Uint16
model o Structure Type
index Effective Time
06h X Data
Access | RO | Mapping | - | Related Mode - 0to 65535 | Default 0
Range
Displays the code of the serial-type motor, which is determined by the motor model and unmodifiable.
Settin
FPGA customized R I, € Data Data .
Sub- Name Condition & - - Uintl6
No. o Structure Type
index Effective Time
07h X Data
Access | RO | Mapping | - Related Mode - 0t0 655.35 | Default 0
Range
4 Set.t|‘ng Baiia Data '
Sub- Name STO version Condition & - - Uintl6
Lo Structure Type
index Effective Time
08h . Data
Access | RO | Mapping | - | Related Mode - 0t0 655.35 | Default 0
Range
' SetAtlAng i Data
Sub- Name | Serial encodertype | Condition & - - Uint16
A Structure Type
index Effective Time
09h X Data
Access | RO | Mapping | - | Related Mode - Range 0to 65535 | Default 0

2.5.3.2 Group 2001h: Servo Drive Parameters

Servo drive Setting Condition Data Data )
Name . . - ARR Uintl6
parameters & Effective Time Structure Type
Index
2001h X OD Data ob
Access | - Mapping | Yes Related Mode - Data Range Range Default | Default
Value
Defines parameters of the servo drive.
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Sub- ) Setting Condition Data Data .
Name Number of entries k X - Uint8
index & Effective Time Structure Type
00h Access | RO ‘ Mapping ‘ No Related Mode Data Range - Default 32
s Setting Condition Data Data
Sub Name | MCU software version s . . - Uintl6
index & Effective Time Structure Type
01h Access | RO ‘ Mapping ‘ - Related Mode Data Range | 0to 65535 | Default 0
Displays the MCU software version.
The display format is XXXX.Y, with one decimal place.
Sub- . Setting Condition Data Data .
Name | FPGA software version ) ) - Uintl6
index & Effective Time Structure Type
02h Access | RO ‘ Mapping ‘ - Related Mode Data Range | 0t065535 | Default 0

Displays the FPGA software version.

The display format is XXXX.Y, with one decimal place.
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At sto
) Setting Condition P Data Data .
Sub- Name Servo drive model i X Next power- - Uintl6
. & Effective Time Structure Type
index on
0Bh . 0to
Access | RW | Mapping - Related Mode - Data Range Default 0
65535
Defines the servo drive model.
SV660N series servo drive models are listed in the following table.
Setpoint Servo Drive Model Remarks
5 SIRG Rated power of the servo drive: 0.2 kW
1R Power supply of the main circuit: Single-phase 220 V
3 SRS Rated power of the servo drive: 0.4 kW
Power supply of the main circuit: Single-phase 220 V
s SsRs Rated power of the servo drive: 0.75 kW
Power supply of the main circuit: Single-phase 220 V
Rated power of the servo drive: 1.0 kW
6 STR6 Power supply of the main circuit: Single-phase/Three-phase 220 V
1]
Rated power of the servo drive: 1.5 kW
7 S012 Power supply of the main circuit: Single-phase/Three-phase 220 V
1]
10001 3RS Rated power of the servo drive: 1.0 kW
Power supply of the main circuit: Three-phase 380 V
10002 TR Rated power of the servo drive: 1.5 kW
Power supply of the main circuit: Three-phase 380 V
10003 TeRa Rated power of the servo drive: 2.0 kW
Power supply of the main circuit: Three-phase 380 V
10004 o1 Rated power of the servo drive: 3.0 kW
Power supply of the main circuit: Three-phase 380 V
10005 T017 Rated power of the servo drive: 5.0 kW
Power supply of the main circuit: Three-phase 380 V
10006 021 Rated power of the servo drive: 6.0 kW
Power supply of the main circuit: Three-phase 380 V
10007 To26 Rated power of the servo drive: 7.5 kW
Power supply of the main circuit: Three-phase 380 V

If the voltage input to the main circuit of the servo drive does not comply with the preceding specifications, E420.0 (Main
circuit phase loss) occurs.
[1]: The main circuit of the servo drive supports single-phase 220 V power supplies without derating.

i iti Data
Sub- Name | DC-AC voltage class SEiihg (?ondl.t|on - bata - Uint16
) & Effective Time Structure Type
index
. 0to
0Ch Access | RO | Mapping | - Related Mode - Data Range 65535 Default | 220
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Rated power of the | Setting Condition Data Data )
Sub- Name . . . - - Uint32
servo drive & Effective Time Structure Type
index
. Data 0to
0Dh Access | RO | Mapping - Related Mode - Default 0.4
Range 1073741824
Max. output power of | Setting Condition Data Data i
Sub- Name ) ) . - - Uint32
the servo drive & Effective Time Structure Type
index "
. ata 0to
OFh | Access | RO | Mapping | - Related Mode - Default 0.4
Range 1073741824
Rated output current | Setting Condition Data Data .
Sub- Name X . X - - Uint32
of the servo drive & Effective Time Structure Type
index
. Data 0to
11h Access | RO | Mapping | - Related Mode - Default 2.8
Range 1073741824
Max. output current of | Setting Condition Data Data i
Sub- Name . Rk § N - Uint32
the servo drive & Effective Time Structure Type
index "
. ata 0to
13h Access | RO | Mapping - Related Mode - Default 10.1
Range | 1073741824
N DC bus overvoltage | Setting Condition Data Data Uint16
. ame ) - - in
Sub protection threshold | & Effective Time Structure Type
index
. Data
29h | Access | RO | Mapping | - Related Mode - Range 0t02000 | Default 420
2.5.3.3 Group 2002h: Basic Control Parameters
Basic control Setting Condition & Data Data )
Name . . - ARR Uintl6
Index parameters Effective Time Structure Type
2002h X Data OD Data OD Default
Access | - | Mapping | Yes Related Mode - Default
Range Range Value
Defines basic control parameters.
) Setting Condition & Data Data .
Sub- Name Number of entries o - - Uint8
Effective Time Structure Type
index
. Data
00h Access | RO | Mapping | No Related Mode - - Default 36
Range
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Setting Condition At stop Data Data )
Sub- Name Control mode i i - Uintl6
& Effective Time & At once Structure Type
index
. Data
01h Access | RW | Mapping | - Related Mode - Range 0to9 | Default 9

Defines the contro

| mode of the servo drive.

When the servo drive is in the EtherCAT bus control mode, bit 9 of the status word 6041h is set to 1.
For the operation modes of the servo drive, see Chapter "Basic Functions" in SV660N Series Servo Drive Function Guide.

Setpoint Description
0 Speed control mode
1 Position control mode
2 Torque control mode
9 EtherCAT mode
At sto
Absolute encoder | Setting Condition & P Data Data )
Sub- Name . K . & Next power- - Uintl6
system selection Effective Time Structure Type
index on
02h . Data
Access | RW | Mapping | - Related Mode All Oto4 | Default 0
Range
Defines the mode of the absolute encoder system.
. Absolute encoder system
Setpoint . Y Remarks
selection
. The encoder is used as a serial incremental encoder without power-off
0 Incremental position mode
memory.
o The encoder is used as an absolute encoder with power-off memory.
Absolute position linear X i X N X
1 J This mode is applicable to applications where the load travel range is
mode
fixed and multi-turn data does not overflow.
. X The encoder is used as an absolute encoder with power-off memory.
Absolute position rotation X i o |
2 J This mode applies to applications where the load travel range is not
mode
limited and the number of unidirectional revolutions is lower than 32767.
Absolute position linear
3 mode (encoder overflow not | Encoder overflow will not be detected in this mode.
detected)
4 Absolute position single-turn
mode

Note

In the absolute position mode, the system automatically detects the motor code to check
whether an absolute encoder is used. If not, E122.0 (Multi-turn absolute encoder setting
error) will be reported.

For details on the absolute position mode, see section "Introduction to the Absolute
Encoder System" in SV660N Series Servo Drive Function Guide.
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At sto
o i Setting Condition P Data Data .
Sub- Name | Direction of rotation i . & Next power- - Uintl6
& Effective Time Structure Type
index on
03h . Data
Access | RW | Mapping - Related Mode All Otol | Default 0
Range
Defines the forward direction of the motor when viewed from the motor shaft side.
Setpoint Direction of rotation Remarks
X Defines the CCW direction as the forward direction when a forward run
Counterclockwise (CCW) as . ) . .
0 R i command is received, indicating the motor rotates in the CCW
forward direction K X R X
direction when viewed from the motor shaft side.
. Defines the CW direction as the forward direction when a forward run
Clockwise (CW) as forward K X N . L
1 direction command is received, indicating the motor rotates in the CW direction
I I
when viewed from motor shaft side.
Forward
cw
Reverse
ccw M
Stop mode at S-ON | Setting Condition At stop Data Data .
Sub- Name i ) - intl6
OFF & Effective Time & At once Structure Type
index
. Data
06h Access | RW | Mapping | - Related Mode All Range -3to+1 | Default 0

Defines the deceleration mode of the motor for stopping rotating upon S-ON OFF and the motor status after stop.

Setpoint Stop Mode
-3 Stop at zero speed, keeping dynamic braking status
-2 Ramp to stop as defined by 6084h/609Ah, keeping dynamic braking status
-1 Dynamic braking stop, keeping dynamic braking status
0 Coast to stop, keeping de-energized status
1 Ramp to stop as defined by 6084h/609Ah, keeping de-energized status

Set a proper stop mode according to the mechanical status and operation requirements.

For comparison of stop modes, see section "Servo OFF" in SV660N Series Servo Drive Commissioning Guide.

After the brake output function is enabled, the stop mode upon S-ON OFF is forcibly set to "Ramp to stop as defined by
6085h, keeping dynamic braking status".
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Stop mode at No.2 | Setting Condition At stop Data Data |
Sub- Name i . - intl6
fault & Effective Time & Atonce Structure Type
index
. Data
07h Access | RW | Mapping | - Related Mode All Range -5to +3 | Default 2
Defines the deceleration mode of the motor for stopping rotating upon occurrence of a No. 2 fault and the motor status
after stop.
Setpoint Stop Mode
-5 Stop at zero speed, keeping dynamic braking status
-4 Stop at emergency-stop torque, keeping dynamic braking status
-3 Ramp to stop as defined by 6085h, keeping dynamic braking status
-2 Ramp to stop as defined by 6084h/609Ah, keeping dynamic braking status
-1 Dynamic braking stop, keeping dynamic braking status
0 Coast to stop, keeping de-energized status
1 Ramp to stop as defined by 6084h/609Ah, keeping de-energized status
2 Ramp to stop as defined by 6085h, keeping de-energized status
3 Stop at emergency-stop torque, keeping de-energized status

After the brake (BK) output function is enabled, the stop mode at No. 2 fault is forcibly set to "Ramp to stop as defined by
6085h, keeping dynamic braking status".

Stop mode at Setting Condition At stop Data Data )
Sub- Name . § - Uintl6
overtravel & Effective Time & At once Structure Type
index
. Data
08h Access | RW | Mapping | - Related Mode All Range 0to7 | Default 1

Defines the deceleration mode of the motor for stopping rotating upon overtravel and the motor status after stop.

Setpoint Stop Mode
0 Coast to stop, keeping de-energized status
1 Stop at zero speed, keeping position lock status
2 Stop at zero speed, keeping de-energized status
3 Ramp to stop as defined by 6085h, keeping de-energized status
4 Ramp to stop as defined by 6085h, keeping position lock status
5 Dynamic braking stop, keeping de-energized status
6 Dynamic braking stop, keeping dynamic braking status
7 Not responding to overtravel

When the servo m
overtravel.

For comparison of stop modes, see section "Servo OFF" in SV660N Series Servo Drive Commissioning Guide.

After the brake ou

keeping position lock status".

otor drives a vertical axis, set 2002-08h (H02-07) to 1 or 4 to allow the motor shaft to stay locked upon

tput function is enabled, the stop mode at S-ON OFF is forcibly set to "Ramp to stop as defined by 6085h,
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Sub- R Stop mode atNo.1 | Setting (?ondition At stop Data . Data Uint16
index fault & Effective Time & At once Structure Type
09h Access | RW ‘ Mapping ‘ - Related Mode All DataRange | 0to2 | Default 2
Defines the deceleration mode of the motor for stopping rotating when a No. 1 fault occurs and the motor status after
stop.
Setpoint Stop Mode
0 Coast to stop, keeping de-energized state
1 Dynamic braking stop, keeping de-energized status
2 Dynamic braking stop, keeping dynamic braking status

For details on No. 1 fault and comparison of stop modes, see Chapter "Troubleshooting" and section "Servo OFF" in
SV660N Series Servo Drive Commissioning Guide.

After the brake output function is enabled, the stop mode at No. 1 fault is forcibly set to "Dynamic braking stop, keeping
dynamic braking status".

Delay from brake X . . .
Setting Condition | During running Data Data .

Name output ON to . . - Uintl6

Sub- . & Effective Time & At once Structure Type
command received

index
0Ah 0to

Access | RW | Mapping | - Related Mode All Data Range | 500 Default | 250

(ms)

Defines the delay from the moment the brake (BK) output signal is ON to the moment the servo drive starts to receive
commands after power-on.

Within the time defined by 2002-0Ah (H02-09), the servo drive does not receive position/speed/torque references.
See section "Brake Settings" in SV660N Series Servo Drive Commissioning Guide to check the brake sequence for the

motor at standstill.

Delay from brake (BK) .
X . During
output OFF to motor | Setting Condition ) Data Data | .
Name . . 3 . running - Uintl6
Sub- de-energized inthe | & Effective Time Structure Type
& At once
findla stop state
0Bh 50 to
Access | RW | Mapping | - Related Mode All Data Range | 1000 | Default | 150
(ms)

Defines the delay from the moment brake (BK) output is OFF to the moment when the motor at standstill enters the de-

energized status.
See section "Brake Settings" in SV660N Series Servo Drive Commissioning Guide to check the brake sequence for the

motor at standstill.
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Sub-
index
0Ch

Motor speed i
. . During
threshold at brake Setting Condition . Data Data .
Name . ) ) running - Uintl6
(BK) output OFF in & Effective Time Structure Type
. & At once
the rotation state
20 to
Access | RW | Mapping | - Related Mode All Data Range | 3000 | Default | 30
(ms)

Defines the motor speed threshold when brake (BK) output is OFF in the rotation state.
See section "Brake Settings" in SV660N Series Servo Drive Commissioning Guide to check the brake sequence for a rotating

motor.
Delay from S-ON OFF
to brake (BK) output | Setting Condition | During running Data Data X
Name . . ) ) - Uintl6
Sub- OFF in the rotation & Effective Time & At once Structure Type
index state
0Dh Ma 1to
Access | RW pinz - Related Mode All Data Range | 1000 | Default | 500
(ms)

state.

Defines the delay from the moment the S-ON signal is OFF to the moment the brake (BK) output is OFF in the rotation

See section "Brake Settings" in SV660N Series Servo Drive Commissioning Guide to check the brake sequence for a rotating

motor.
Warning display on | Setting Condition | During running Data Data .
Sub- Name i § - Uintl6
the keypad & Effective Time & At once Structure Type
index
Map
10h | Access | RW ping - Related Mode - DataRange | Otol |Default| ©
Defines whether to switch the keypad to the fault display mode when a No. 3 fault occurs.
For details on No.3 warnings, see Chapter "Troubleshooting" in SV660N Series Servo Drive Commissioning Guide.
. . During
) Setting Condition ) Data Data .
Sub- Name | Brake enable switch . running - Uint16
& Effective Time Structure Type
index & At once
11h Map
Access | RW ping - Related Mode - DataRange | 0tol | Default 1
Setpoint Description
0 Inhibited
1 Enable
. X . During
Dynamic brake relay | Setting Condition . Data Data .
Sub- Name . . . running - Uint1l6
coil ON delay & Effective Time Structure Type
index Atonce
15h Map 30to
Access | RW ) - Related Mode - Data Range Default | 30
ping 30000
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Permissible
minimum resistance | Setting Condition Data Data .
Sub- Name . . X - - Uintl6
of regenerative & Effective Time Structure Type
index .
resistor
16h Map 1t D
(o} e
Access | RO ) - Related Mode - Data Range 40
ping 1000 fault
The permissible minimum resistance of the regenerative resistor is only related to the servo drive model.
Power of built-in | Setting Condition Data Data |
Sub- Name . . . . - - Uintl6
- regenerative resistor | & Effective Time Structure Type
index
Ma Oto De
17h Access | RO ) P - Related Mode - Data Range 0
ping 65535 | fault
The power of the built-in regenerative resistor is only related to the servo drive model, which is unmodifiable.
Resistance of built-in | Setting Condition Data Data |
Sub- Name . . K . - - Uintl6
o regenerative resistor | & Effective Time Structure Type
index
Ma 0to De
18h Access RO ) P Related Mode - Data Range 0
ping 65535 fault

The resistance of the built-in regenerative resistor is only related to the servo drive model, which is unmodifiable.
The built-in regenerative resistor comes into rescue when the maximum braking energy calculated exceeds the absorption
capacity of the capacitor.

When using the built-in regenerative resistor, connect a jumper bar between terminals P® and D.
When the value of 2001-0Bh (Servo drive model) is 2 or 3, the built-in regenerative resistor is not installed in the servo

drive.
Specifications of Built-in Regenerative Resistor
Servo Drive Model -
Resistance (Q) Power (W)
SV660NS1R6I - -
Single-phase 220 V SV660NS2R8I - -
SV660NS5R5I 50 50
SV660NSTR6I
Three-phase 220 V 25 80
SV660NS012I
SV660NT3R5I 100 80
SV660NTSR4! 100 80
SV660NT8R4I
50 80
Three-phase 380 V SV660NTO012I
SV660NTO17I
SV660NTO21I 35 100
SV660NTO026I
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Resistor heat X .
R Setting Condition At stop Data Data .

Sub- Name dissipation i § - Uintl6

. & Effective Time & At once Structure Type
index coefficient
19n A RW MEE Related Mod Data Range 10to bE 30

ccess ) - elated Mode -
ping £ 10006) | fault

Defines the heat dissipation coefficient of the regenerative resistor, which is applicable to both external and built-in
regenerative resistors.

Set the heat dissipation coefficient 2002-19h (H02-24) based on actual cooling conditions of the resistor.
Recommendations:

Set 2002-19h (H02-24) to a value lower than or equal to 30% in case of natural ventilation.

Set 2002-19h (H02-24) to a value lower than or equal to 50% in case of forced-air cooling.

Regenerative resistor | Setting Condition | During running Data Data .
Sub- Name o - Uintl6
type & Effective Time & At once Structure Type
index ¥
ap De
1Ah Access RW ) -|  Related Mode - DataRange | 0to3 3
ping fault

Defines the regenerative resistor type and the mode of absorbing and releasing the braking energy.
Select the regenerative resistor type based on section "Wiring and Setting of Regenerative Resistor" in SV660N Series Servo
Drive Hardware Guide.

Durin
Power of external | Setting Condition ) & Data Data .
Name . . . . running - Uintl6
Sub- regenerative resistor | & Effective Time Structure Type
& At once
index
lto
1Bh Map De
Access RW . -|  Related Mode - Data Range | 65535 40
ping fault
(W)
Defines the power of the external regenerative resistor.
Note: The value of 2002-1Bh (H02-26) cannot be lower than the calculated value.
Resistance of . . During
. Setting Condition . Data Data X
Sub- Name | external regenerative i . running - Uintl6
; & Effective Time Structure Type
index resistor & At once
1Ch n W Map Related Mod S FETE 15to De 50
ccess . - elated Mode -
ping & | 1000 (W) | fault
Defines the resistance of the external regenerative resistor.
Note: The value of 2002-1Ch (H02-27) cannot be lower than the calculated value.
. . During
Setting Condition X Data Data X
Sub- Name User password . running - Uintl6
& Effective Time Structure Type
index & At once
1Fh Map 0to De
Access RW h -|  Related Mode - Data Range 0
ping 65535 fault
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System parameter | Setting Condition At stop Data Data i
Sub- Name o i . - Uint1l6
initialization & Effective Time & At once Structure Type
index M
ap De
20h Access RW ) Related Mode - Data Range | 0to2 0
ping fault
Used to restore default values or clear fault records.
Setpoint Description Remarks
0 No operation -
1 Restore default setting Restore parameters to default values except parameters in groups 2000h
and 2001h.
2 Clear fault records Clear the latest 10 faults and warnings.

If necessary, use Inovance software tool to back up parameters except those in groups 2000h and 2001h.

Durin
Default keypad Setting Condition ) € Data Data .

Sub- Name . . . running - Uint1l6

display & Effective Time Structure Type
index & At once
21h Map De

Access RW ) Related Mode - Data Range | 0to099 50
ping fault

The keypad can switch to the monitored value display mode (group 200Bh) based on settings. 2002-21h is used to set the
offset of the parameter within group 200Bh.
If a parameter not in group 200Bh is set, the keypad does not switch to the monitored value display mode.

Durin
Keypad data update | Setting Condition ) & Data Data |
Sub- Name i . running - Uintl6
frequency & Effective Time Structure Type
index & At once
24h Map De
Access RW . -/ Related Mode - Data Range | 0to20 0
ping fault
) . During
Manufacturer Setting Condition ) Data Data |
Sub- Name o running - Uintl6
password & Effective Time Structure Type
index & At once
2Ah Map 0to De
Access RW ) -| Related Mode - Data Range 0
ping 65535 fault
2.5.3.4 Group 2003h: Input Terminal Parameters
Terminalinput | Setting Condition & Data Data )
Name . . ARR Uintl6
e parameters Effective Time Structure Type
2003h X OD Data OD Default
Access | - | Mapping | Yes Related Mode Data Range Default
Range Value

Used to set terminal input parameters.
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Sub- ) Setting Condition & Data Data .

Name | Number of entries k § - - Uint8
index Effective Time Structure Type
00h | Access | RO ‘ Mapping ‘ No Related Mode - | Data Range - Default 65

i . During
. Setting Condition & X Data Data X
Sub- Name DI1 function ) . running - Uintl6
Effective Time Structure Type

index & At once
03h X Data

Access | RW | Mapping | - Related Mode - Range 0to 40 | Default 14

Defines the function of DI1.

Descriptions for the setpoints are shown in the following table.

Setpoint DI Function
0 No assignment
1 Servo ON
2 Fault reset
14 Positive limit switch
15 Negative limit switch
31 Home switch
34 Emergency stop
38 Touch probe 1
39 Touch probe 2
Note

1. Set 2003-03h to a value listed in the preceding table. Otherwise, E122.1 will occur.
2. Do not assign the same function to different DIs. Otherwise, E122.1 will occur.

3. If a certain function is assigned to a DI and the logic of this DI is activated, this DI function
will remain active even if you cancel the function assignment.

4. DI1...DI4 are normal Dls, requiring the input signal width to be larger than 1 ms.
5. DI5 is a high-speed DI, requiring the input signal width to be larger than 0.25 ms.

6. When the touch probe function is enabled, DI5 and D14 are assigned with touch probe 1
and touch probe 2 respectively by default.
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Sub-
index

04h

Durin
. Setting Condition & X € Data Data .
Name DI1 logic o running - Uint16
Effective Time Structure Type
& At once
. Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range

Used to set the level logic of DI1 when the function assigned to DI1 is active.

DI1 to DI4 are normal Dls, requiring the input signal width to be larger than 1 ms. Set active level logic correctly according

to the host controller and peripheral circuits. The width of the input signal is shown in the following table for your

reference.
Setpoint DI Logic Upon Active DI Function Remarks
0 Low level Low level must remain active for more than 1 ms.
1 High level High level must remain active for more than 1 ms.
X . During
. Setting Condition & . Data Data X
Sub- Name DI2 function i . running - Uintl6
Effective Time Structure Type
index & At once
05h . Data
Access | RW | Mapping | - Related Mode - 0to40 | Default 15
Range
. - During
. Setting Condition & X Data Data X
Sub- Name DI2 logic o running - Uint16
Effective Time Structure Type
index & At once
06h X Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
i . During
. Setting Condition & . Data Data .
Sub- Name DI3 function o running - uint16
Effective Time Structure Type
index & At once
07h X Data
Access | RW | Mapping | - Related Mode - 0to40 | Default 31
Range
. " During
. Setting Condition & X Data Data .
Sub- Name DI3 logic . running - Uintl6
Effective Time Structure Type
index & At once
08h X Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
. . During
) Setting Condition & . Data Data .
Sub- Name DI4 function . . running - Uintl6
Effective Time Structure Type
index & At once
09h i Data
Access | RW | Mapping | - Related Mode - B 0to40 | Default 39
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Durin
) Setting Condition & ) & Data Data .
Sub- Name DI4 logic . running - Uintl6
Effective Time Structure Type
index & At once
0Ah X Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
. . During
i Setting Condition & i Data Data X
Sub- Name DI5 function X . running - Uintl6
Effective Time Structure Type
index & At once
0Bh . Data
Access | RW | Mapping | - Related Mode - 0to40 | Default 38
Range
. " During
. Setting Condition & X Data Data .
Sub- Name DI5 logic . running - Uint16
Effective Time Structure Type
index & At once
0Ch . Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
. " During
X . Setting Condition & . Data Data .
Sub- Name DI1 filter time . running - Uintl6
Effective Time Structure Type
index & At once
3Dh i Data 0to 500
Access | RW | Mapping | - Related Mode - Default 0.5
Range (ms)
. . During
X X Setting Condition & X Data Data X
Sub- Name DI2 filter time . running - Uint16
Effective Time Structure Type
index & At once
3Eh . Data 0to 500
Access | RW | Mapping | - Related Mode - Default 0.5
Range (ms)
. . During
. . Setting Condition & . Data Data X
Sub- Name DI3 filter time i X running - Uintl6
Effective Time Structure Type
index & At once
3Fh . Data 0to 500
Access | RW | Mapping | - Related Mode - Default 0.5
Range (ms)
. . During
X X Setting Condition & X Data Data .
Sub- Name Dl4 filter time o running - Uint16
Effective Time Structure Type
index & At once
40h i Data 0 to 500
Access | RW | Mapping | - Related Mode - Default 0.5
Range (ms)
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) . During
. . Setting Condition & X Data Data .
Sub- Name DI5 filter time . running - Uintl6
Effective Time Structure Type
index & At once
41h . Data 0to 500
Access | RW | Mapping | - Related Mode - Default 0.5
Range (ms)
2.5.3.5 Group 2004h: Output Terminal Parameters
Output terminal | Setting Condition & Data Data )
Name . . - ARR Uintl6
Index parameters Effective Time Structure Type
2004h i OD Data OD Default
Access | - | Mapping | Yes Related Mode - | DataRange Default
Range Value
Used to set output terminal parameters.
- Setting Condition & Data Data
Sub Name Number of entries i i . - - Uint8
index Effective Time Structure Type
00h | Access | RO ‘ Mapping ‘ No Related Mode - | DataRange - Default 6
. . During
. Setting Condition & ) Data Data .
Sub- Name DO1 function . . running - Uintl6
Effective Time Structure Type
index & At once
01lh i Data
Access | RW | Mapping | - Related Mode - 0to 32 | Default 1
Range
Defines the function of DO1.
Descriptions for the setpoints are shown in the following table.
Setpoint DO Function
0 No assignment
1 Servo ready
2 Motor rotation
9 Brake
10 Warning
11 Fault
25 Comparison output
31 EtherCAT-forced output
32 EDM safety state output

Set 2004-01h to a value listed in the preceding table.
Different DOs can be assigned with the same function.
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Durin
. Setting Condition & X € Data Data .
Sub- Name DO1 logic level o running - Uint16
Effective Time Structure Type
index & At once
02h . Data
Access | RW | Mapping Related Mode - Otol | Default 0
Range

Defines the level logic of DO1 when the function assigned to DO1 is active.

DO1 to DO3 are normal DOs, requiring the minimum output signal width to be 1 ms. The host controller must be able to
receive valid DO logic changes.

Setpoint DOL Logte Lipon Active DO Transistor Status Minimum Signal Width
Function
High 1ms
High
1 High level OFF Low Active
1ms

Before receiving DO logic changes, view the setpoint of 200D-12h (Forced DI/DO selection) to check whether the DO level is
determined by the actual operating status of the servo drive or by forced DO (200D-14h or 60FEh).

Durin
) Setting Condition & ) & Data Data )
Sub- Name DO2 function i X running - Uintl6
Effective Time Structure Type
index & At once
03h . Data
Access | RW | Mapping Related Mode - 0to 32 | Default 11
Range
. . During
. Setting Condition & X Data Data .
Sub- Name DO2 logic level - running - Uintl6
Effective Time Structure Type
index & At once
04h . Data
Access | RW | Mapping Related Mode - Otol | Default 0
Range
. " During
X Setting Condition & X Data Data .
Sub- Name DO3 function i § running - Uintl6
Effective Time Structure Type
index & At once
05h . Data
Access | RW | Mapping Related Mode - 0to32 | Default 9
Range
X . During
) Setting Condition & ) Data Data .
Sub- Name DO3 logic level o running - Uintl6
Effective Time Structure Type
index & At once
06h X Data
Access | RW | Mapping Related Mode - Range Otol | Default 0
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Durin
N EtherCAT-forced DO | Setting Condition & ) & Data Data Uintis
: ame - runnin - in
sl logic in non-OP status Effective Time & Structure Type
index & At once
18h . Data
Access | RW | Mapping - Related Mode - 0to7 | Default 1
Range
Descriptions for the setpoints are shown in the following table.
Setpoint DO Function
0 Status of DO1, DO2, and DO3 unchanged in the non-OP status
1 No output in DO1 and status of others unchanged in the non-OP status
2 No output in DO2 and status of others unchanged in the non-OP status
3 No output in DO1 or DO2 and status of others unchanged in the non-OP status
4 No output in DO3 and status of others unchanged in the non-OP status
5 No output in DO1 or DO3 and status of others unchanged in the non-OP status
6 No output in DO2 or DO3 and status of others unchanged in the non-OP status
7 No output in DO1, DO2, or DO3 in the non-OP status
2.5.3.6 Group 2005h: Position Control Parameters
Position control | Setting Condition & Data Data )
Name ) . - ARR Uintl6
Index parameters Effective Time Structure Type
2005h . OD Data OD Default
Access | - | Mapping | Yes Related Mode - | DataRange Default
Range Value
Used to set position control parameters.
s Setting Condition & Data Data
Sub Name Number of entries g i . - - Uint8
index Effective Time Structure Type
00h | Access | RO ‘ Mapping ‘ No Related Mode - Data Range - Default | 55
First-order low-pass | Setting Condition & At stop Data Data i
Sub- Name . . . . - Uintl6
. filter time constant Effective Time &Atonce | Structure Type
index
) PP/HM/ Data 0to 6553.5
05h Access | RW | Mapping | Yes Related Mode Default 0
csp Range (ms)
Moving average filter | Setting Condition & | At stop Data Data .
Sub- Name . Rk . - Uintl6
. time constant 1 Effective Time &Atonce | Structure Type
index
) PP/HM/ Data | 0to 1000
06h Access | RW | Mapping | Yes Related Mode Default 0
CSP Range (ms)

-144-




EtherCAT Communication

Moving average filter | Setting Condition & At stop Data Data i
Sub- Name K k X - Uintl6
i time constant 2 Effective Time & Atonce | Structure Type
index
A PP/HM/ Data 0to0 128.0
07h Access | RW | Mapping | Yes Related Mode Default 0
CcSP Range (ms)
Numerator of Setting Condition & | At stop Data Data .
Sub- Name . . . . - Uint32
electronic gear ratio Effective Time &Atonce | Structure Type
index Dat. 0to (232
: PP/HM ata 0 (2%%-
08h Access | RW | Mapping | Yes Related Mode /M Default 1
CSP Range 1)
Denominator of | Setting Condition& | At stop Data Data .
Name . . ) . - Uint32
Sub- electronic gear ratio Effective Time & At once | Structure Type
index
) PP/HM/ Data | Oto(2¥-
0Ah Access | RW | Mapping | Yes Related Mode CSP/CSV/ . 1 Default 1
PV
Speed feedforward | Setting Condition & At stop Data Data X
Sub- Name . i . - Uintle
id control selection Effective Time &Atonce | Structure Type
index
. PP/HM/ Data
14h Access | RW | Mapping | Yes Related Mode 0to3 Default 1
CSP Range

Defines the source of the speed loop feedforward signal.
In the position control mode, speed feedforward can be used to improve the position reference response speed.

Setpoint Speed feedforward source

Remarks

0

No speed feedforward

The speed information corresponding to the position reference (encoder

1 Internal speed feedforward o
unit) is used as the speed loop feedforward source.
60B1h is used as the source of external speed feedforward signal in the
60B1 used as speed
2 feadf 4 CSP mode.
cediorwar The polarity of 60B1h can be set in bit6 of 607Eh.
Zero phase control can be used together with H8-17 (Zero phase delay) to
3 Zero phase control

reduce the position follow-up deviation during startup.

Speed feedforward control parameters include 2008-13h (Speed feedforward filter time constant) and 2008-14h (Speed
feedforward gain). See section "Feedforward Gain" in SV660N Series Servo Drive Function Guide for details.

Sub-
index
15h

Condition for COIN
(positioning Setting Condition & | At stop Data Data )
Name . . . - Uintl6
completed) signal Effective Time &Atonce | Structure Type
output
. Data
Access | RW | Mapping | - Related Mode - Oto3 Default 0
Range
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) Setting Condition & At stop Data Data .
Sub- Name | Local homing mode o - Uint16
Effective Time & Atonce | Structure Type
index
. Data
1Fh Access | RW | Mapping | Yes Related Mode All 0,6 Default 0
Range
Setpoint Description
0 0: Disable
6 6: Current position as the home

Used to execute local homing when the homing method defined in CiA402 profile cannot be called by the host controller
through operating bit4 of the control word.

Note

Use this function in the Servo OFF state only. Failure to comply may result in malfunction of
the motor due to sudden change in the position feedback. After homing is done success-
fully, the present position feedback will be cleared.

Durin
MU Setting Condition ) & Data Data .
Sub- Name Homing time limit . running - Uint16
& Effective Time Structure Type
index & At once
24h . Data 0 to 6553.5
Access | RW | Mapping | RPDO Related Mode HM Range ©) Default | 5000.0

Defines the maximum homing time.
If 2005-24h is set to an excessively low value or if the home is not found within the time defined by 2005-24h, E601.0
(Homing timeout) occurs.

During

Setting Condition . Data Data
Sub- Name | Local home offset i X running - Int32
& Effective Time Structure Type
index & At once
25h ) Data -1073741824 to
Access | RW | Mapping | - Related Mode HM Default 0
Range +1073741824

2005-25h is used together with 2005-1Fh. After homing is done, the present position feedback is the value of 2005-25h.

Position offset in

absolute position | Setting Condition | At stop Data Data
Sub- Name . K . - Int32
; linear mode (low | & Effective Time | &Atonce | Structure Type
index 32 bits)
2Fh
. Data 2o (231-1)
Access | RW | Mapping | - Related Mode All . Default 0
Range (encoder unit)
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Position offset in
absolute position | Setting Condition | At stop Data Data
Sub- | Name | . ) o - Int32
; linear mode (high | &Effective Time | &Atonce | Structure Type
index 32 bits)
31h
i Data 230 (231-1)
Access | RW | Mapping | - Related Mode All . Default 0
Range (encoder unit)

These two parameters define the offset of the mechanical absolute position (encoder unit) relative to the motor absolute
position (encoder unit) when the absolute encoder system works in the linear mode (2002-02 = 1).
Position offset in the absolute position linear mode = Motor absolute position - Mechanical absolute position

Note

Default values of 2005-2Fh and 2005-31h are 0 in the absolute position linear mode. After
homing is done, the servo drive calculates the difference between the absolute position fed
back by the encoder and the mechanical absolute position first. Then, the servo drive
assigns the difference to 2005-2Fh and 2005-31h and saves it to EEPROM.

Mechanical gear
ratio (numerator) . -
) Setting Condition | At stop Data Data .
Sub- Name in the absolute i § - Uintl6
. R & Effective Time | &Atonce | Structure Type
index position rotation
33h mode
. Data
Access | RW | Mapping | - Related Mode All R 1to 65535 Default 1
Mechanical gear
ratio . "
R . Setting Condition | At stop Data Data .
Sub- Name | (denominator)in i : - Uintl6
o & Effective Time | &Atonce | Structure Type
index absolute position
34h rotation mode
. Data
Access | RW | Mapping | - Related Mode All Range 1to 65535 Default 1

Defines the ratio of the feedback pulses (encoder unit) per load revolution to the absolute position fed back by the
encoder when the absolute encoder system works in the rotation mode (2002-02 = 2).

Assume that the encoder resolution is R g , the encoder pulses per load revolution is R M, and 2005-35h and 2005-37h are
0, then the following formula applies: R M = R E x 2005-33h/2005-34h

Note

The servo drive calculates the upper limit of mechanical absolute position based on 2005-
35h and 2005-37h first. If 2005-35h and 2005-37h are set to 0, the servo drive turns to calcu-
lating the upper limit based on 2005-33h and 2005-34h.
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Pulses per load
revolution in
. Setting Condition | At stop & Data Data X
Sub- Name | absolute position i X - Uint32
. & Effective Time At once Structure Type
index rotation mode
35h (low 32 bits)
) Data 0to (232-1)
Access | RW | Mapping | - Related Mode All ) Default 0
Range (encoder unit)
Pulses per load
revolution in . »
- Setting Condition At stop Data Data i
Sub- | Name | absolute position o - Uint32
. & Effective Time | &Atonce | Structure Type
index rotation mode
37h (high 32 bits)
. Data 0to (232 -1)
Access | RW | Mapping | - Related Mode All K Default 0
Range (encoder unit)

Defines the feedback pulses (encoder unit) per load revolution when the absolute encoder system works in the rotation
mode (2002-02 (H02-01)=2).

Assume the encoder pulses per load revolution is R M and 2005-35h or 2005-37h is not 0, the following formula applies:
P M =2005-37h x 232 + 2005-35h

Note

The servo drive calculates the upper limit of mechanical absolute position based on 2005-
35h and 2005-37h first. If 2005-35h and 2005-37h are set to 0, the servo drive turns to
calculating the upper limit based on 2005-33h and 2005-34h.

2.5.3.7 Group 2006h: Speed Control Parameters

Index
2006h

Speed control Setting Condition Data Data )
Name . . - ARR Uintl6
parameters & Effective Time Structure Type
. OD Data OD Default
Access | - | Mapping | Yes Related Mode - | DataRange Default
Range Value

Used to set speed control parameters

Sub-
index
00h

. Setting Condition Data Data .
Name | Number of entries i X - ARR Uint8
& Effective Time Structure Type
Access | RO ‘ Mapping ‘ No Related Mode - Data Range - Default 16
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Setting During
Data Data
Sub- Name Speed reference Condition & running - Int16
. Structure Type
index Effective Time & At once
o RW | Mappin Related Moge | 02 sPeed | Dara 0000t | p it | 200
ccess pping | - elated Mode mode Range | +6000 (RPM) efau
2006-04h is valid in the local speed mode and invalid in the EtherCAT mode.
Acc‘eleratlon ramp Seftllng Dur|!1g Baii Data ‘
Sub- Name time of speed Condition & running Uintl6
. . Structure Type
index reference Effective Time & At once
06h . Local speed Data 0 to 65535
Access | RW | Mapping | - Related Mode Default 0
mode Range (ms)
2006-06h is valid in the local speed mode and invalid in the EtherCAT mode.
Deceleration ram Durin
. P Setting Condition X & Data Data .
Name time of speed ) . running - Uintl6
Sub- & Effective Time Structure Type
. reference & At once
index Local
o7h , oca Data | 0to65535
Access | RW | Mapping | Yes Related Mode speed Default 0
Range (ms)
mode
2006-07h is valid in the local speed mode and invalid in the EtherCAT mode.
i " During
. ... | Setting Condition ) Data Data .
Name | Positive speed limit . running - Uint16
Sub- & Effective Time Structure Type
X & At once
index Local
o9 A RW | Mapping | Y Related Mod ocad pata 010 6000 Defaul 6000
ccess ppINg | Yes elated Mode spee R (RPM) efault
mode
2006-09h is valid in the local speed mode and invalid in the EtherCAT mode.
X X . During
Negative speed Setting Condition X Data Data .
Name L ) . running - Uintl6
Sub- limit & Effective Time Structure Type
X & At once
index Local
oan | e | Mapping | ves | Related Mod °cad Data | otos000 |
ccess pping | Yes elated Mode spee e (RPM) efault
mode
2006-0Ah is valid in the local speed mode and invalid in the EtherCAT mode.
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Quick declaration | Setting Condition At stop Data Data .
Sub- Name . . . - Uintl6
; coefficient & Effective Time | &Atonce | Structure Type
index
. Data
0Bh Access | RW | Mapping | Yes Related Mode - Range 0-2 Default 0

The default value is 0. When 6085h (Quick stop deceleration) is set to the maximum value but the ramp time still exceeds
the expected value, enlarge the value of 6085h through 2006-0Bh to reduce the stop time.

Setpoint Name
0 x1
1 x 10
2 x 100
Note

When the brake function is enabled and the stop mode at S-ON OFF is set to "Ramp to
stop", the maximum time of ramp-to-stop is Min (H02-12, stop time defined by 6085h).
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Sub-
index
0Ch

Settin, Durin
Torque feedforward . € ) & Data Data .
Name Condition & running - Uintl6
control - Structure Type
Effective Time & At once
A RW | Mapping | Y Related Mod PRIPV/HM/ pata 0-2 Default 1
ccess pping | Yes elated Mode CSP/CSV B — efau

Defines whether to enable internal torque feedforward in the control modes other than torque control.
Torque feedforward can be used to improve the torque reference response speed and reduce the position deviation during

acceleration/deceleration at constant speed.

Setpoint Torque feedforward control

Remarks

0

/

Internal torque feedforward

The speed reference is used as the torque feedforward signal source,
which is further divided into the following two situations:

In the position control mode, the speed reference refers to that output
from the position controller.

In the speed control mode, the speed reference refers to that set by the
user.

60B2h used as external
torque feedforward source

60B2h is used as the external torque feedforward signal source in the CSP
and CSV modes.

The polarity of the torque feedforward signal can be set in bit5 of 607Eh.
Note: When 60B2h is used as the torque feedforward signal, you can
adjust 2008-16h (H08-21) and 2008-15h (H08-20) to achieve the desired
performance.

Torque feedforward parameters include 2008-16h (Torque feedforward gain) and 2008-15h (Torque feedforward filter time
constant). For details, see section "Feedforward Gain" in SV660N Series Servo Drive Function Guide.
The block diagram for torque feedforward control in control modes other than torque control is as follows:

Torque
» feedforward
control
+
Speed reference + Speed + Current Moter
¢ loop control > loop control
Speed
feedback
Speed B Encoder
detection
Acceleration/ X . During
. Setting Condition . Data Data X
Sub- Name | Deceleration ramp i § running - Uintl6
) ) & Effective Time Structure Type
index time of jog speed & At once
0Dh X Data 0to 65535
Access | RW | Mapping | Yes | Related Mode - Default 10
Range (ms)

Defines the acceleration/deceleration time in the jog mode set through HOD-11 or the software tool.
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Durin
Speed feedforward | Setting Condition ) € Data Data )
Sub- Name L K . running - Uintl6
smoothing filter & Effective Time Structure Type
index & At once
OEh . Data 0 to 2000
Access | RW | Mapping | Yes | Related Mode - Default 0
Range (us)
Defines the speed feedforward filter time constant.
Threshold of TGON i i
- Setting During B Data
Sub- Name | (motor rotation) Condition & running - Uintl6
: . . Structure Type
index signal Effective Time & At once
11h . Data
Access | RO | Mapping | - Related Mode - 0 to 1000 Default 20
Range
Cogging t i Duri
) ogging o;que . SztAttlAng . url'ng . Data -
. ame compensation ondition runnin - in
sub P . . . & Structure Type
index selection Effective Time & At once
1Dh . Data
Access | RO | Mapping | - Related Mode - Otol Default 1
Range
2.5.3.8 Group 2007h: Torque Control Parameters
Torque control Setting Condition & Data Data )
Name . . - ARR Uintl6
parameters Effective Time Structure Type
Index
2007h X Data OD Data ob
Access | - | Mapping | Yes Related Mode - Default | Default
Range Range
Value
Used to set torque control parameters.
. Setting Condition & Data Data .
Sub- Name Number of entries Rk . - - Uint8
Effective Time Structure Type
index
. Data
00h Access | RO | Mapping | No Related Mode - . Default 40
Range
Torque reference X . During
Setting Condition & ) Data Data
Name value set through Effective Tim running SEE - Ty Intl6
b ive Time ructuri
Sub keypad &At once
index 400.0 t
04h , Local Data |
Access | RW | Mapping | - Related Mode torque B +400.0 Default | 0
mode (unit: %)
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Durin
Torque reference Setting Condition & i € Data Data i
Sub- Name | . N . . running - Uintl6
filter time constant 1 Effective Time Structure Type
index & At once
o6 A RW | Mappin Related Mod All pata 0.00t0 et | 0.20
ccess pping | - elated Mode . 30,00 (ms) efau .
. - During
Torque reference Setting Condition & X Data Data X
Sub- Name | i o running - Uint16
filter time constant 2 Effective Time Structure Type
index & At once
07h . Data 0.00 to
Access | RW | Mapping | - Related Mode All Default | 0.27
Range | 30.00 (ms)

Defines the torque reference filter time constant.
Low-pass filtering of torque references helps smoothen torque references and reduce vibration.
Pay attention to the responsiveness during setting as an excessively high setpoint lowers down the responsiveness.

Note

The servo drive offers two low-pass filters, in which the low-pass filter 1 is used by default.

Gain switchover can be used in the position or speed control mode. Once certain conditions
are satisfied, the servo drive can switch to filter 2. For details on gain switchover, see
section "Gain Switchover".

L Durin
Positive internal | Setting Condition & ) & Data Data )
Name L ) ) running - Uintl6
Sub- torque limit Effective Time Structure Type
i & At once
index Local
oAh A RW | Mappin Related Mod t o pata 000 | bttt | 350
i -
ccess pping elated Mode orque Range 400.0 (%) efau
mode
- . . During
Negative internal | Setting Condition & ) Data Data .
Name . . . running - Uintl6
Sub- torque limit Effective Time Structure Type
. & At once
index Local
0Bh _ oca Data | 0.0t0400.0
Access | RW | Mapping | - Related Mode torque Default | 350
p Range (%)
mode
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Note

2007-0Ah and 2007-0Bh are valid only in the local torque mode (H02-00 = 2). For torque limit
in the EtherCAT mode, use 60E0h/60E1h/6072h. Use the torque limit with caution as an
excessively low limit value may lead to insufficient motor torque output.

If the setpoint exceeds the maximum torque of the servo drive and motor, the actual torque
will be limited to a value within the maximum torque of the servo drive and motor.

Durin
Emergency-stop | Setting Condition & ) & Data Data )
Sub- Name i . running - Uintl6
torque Effective Time Structure Type
index & At once
10h A Rw | Mappin Sl e Data 0.0 to 400.0 — 100
ccess pping | - elated Mode - e %) efau
Positive internal . " During
o Setting Condition & X Data Data X
Name | speed limit in torque i X running - Uintl6
Sub- Effective Time Structure Type
X control & At once
index Local
14h , oca Data | 0to6000
Access | RW | Mapping | - Related Mode torque Default | 3000
Range (RPM)
mode
Negative internal Durin
& o Setting Condition & X g Data Data i
Name | speed limit in torque - running - Uint16
Sub- Effective Time Structure Type
i control & At once
index = ocal
15h , oca Data | 0to6000
Access | RW | Mapping | - Related Mode torque Default | 3000
4 Range (RPM)
mode

2007-14h and 2007-15h are valid in the local torque mode only (H02-00 = 2). Use 607F for speed limit in the EtherCAT, CST,

and PT modes.

Durin
Base value for Setting Condition & . & Data Data .
Sub- Name K . running - Uintl6
torque reach Effective Time Structure Type
index & At once
16h . Data 0.0 to 400.0
Access | RW | Mapping | - Related Mode PT Default | 0.0
Range (%)
. Durin
Threshold for valid Setting Condition & . 8 Data Data .
Sub- Name i . running - Uintl6
torque reach Effective Time Structure Type
index & At once
17h . Data 0.0 to 400.0
Access | RW | Mapping | - Related Mode PT Default 20
Range (%)
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Duri
Threshold for invalid | Setting Condition & uring Data Data
Sub- Name k . running - Uintl6
torque reach Effective Time Structure Type
index & At once
A RW | Mappin Related Mod PT pata | 00104000 et | 10
ccess pping | - elated Mode e %) efau

The torque reach function is used to judge whether the actual torque reference reaches the range of valid torque reach. If
yes, the servo drive outputs the corresponding flag (bit10 of status word) to the host controller.

A Actual torque reference

B : Based value for torque reach (2007-16h)

C : Threshold of valid torque reach (2007-17h)

D : Threshold of invalid torque reach (2007-18h)

A
Actual torque (T)

B+C -
| A: Actual torque reference

,,,,,,, [
B | |
0 \ \ —>
| | Time (t)
B A - - 4 - — - - - - = -
| |
BD A4 - - === .
|
I I
O Lo I oo ‘
I I
| |
Torque reach I |
output (bitl0of 0 e OFF OFF
6041h) ON ON
Actual torque reference (viewed in 200B-03h): A
Base value for torque reach (2007-16h): B
Threshold of valid torque reach (2007-17h): C
Threshold of invalid torque reach (2007-18h): D
C and D are the offset based on B.
The torque reach signal is activated only when the actual torque reference meets the following condition: |A| = B + C
Otherwise, the torque reach signal remains inactive.
The torque reach signal is deactivated only when the actual torque reference meets the following condition: |A| < B + D
. Durin
Depth of field- Setting Condition & N I_ g Data Data Uin
Sub- Name . K X running -
weakening Effective Time Structure Type ti6
index & At once
19h X Data 60 to 115
Access | RW | Mapping | - Related Mode - Default | 115
Range (%)

Use the default value in general cases. Reducing the field-weakening depth improves the dynamic performance of the
field-weakening area and reduces current ripple, but also leads to load rate rise.
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Max. permissible . , During
. Setting Condition & ) Data Data .
Sub- Name demagnetizing k § running - Uintl6
Effective Time Structure Type
index current & At once
1an Al RW | Mappin, Related Mod pata 1 t0 200 Default | 100
ccess pping elated Mode - Range (unit: %) efau

Use the default value in general cases. Increasing the demagnetizing current extends the motor speed range, but also

poses a greater challenge on the bearing capacity of the motor. If you need to increase the setpoint of 2007-1Ah, contact

Inovance first.

X Field-weakening | Setting Condition & | At stop Data Data Uin
. ame R
sl selection Effective Time &Atonce | Structure Type t16
index
) Data
1Bh Access | RW | Mapping | - Related Mode - Otol Default 0
Range
0: Disable; 1: Enable
. . X " During .
Field-weakening | Setting Condition & ) Data Data Uin
Sub- Name . . . running -
gain Effective Time Structure Type t16
index & At once
1Ch X Data 0.001 to
Access | RW | Mapping | - Related Mode - Default | 0.030
Range 1.000
. . - During
Time constant of | Setting Condition & ) Data Data )
Sub- Name . i X running - Uintl6
low-pass filter 2 Effective Time Structure Type
index & At once
Bh RW | Mappin Related Mod pata 0:00t0 1o bt | 0.0
ccess pping | - elated Mode - Range 10.00 (ms) efau .
. . During .
Torque reference | Setting Condition & . Data Data Uin
Sub- Name § i k X running -
filter selection Effective Time Structure Type t16
index & At once
26h . Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
0: First-order filter
1: Biquad filter
3 Biquad filter Setting Condition & | At stop Data Data Uin
b ame -
.S:b attenuation ratio Effective Time &Atonce | Structure Type t16
index
. Data
27h Access | RW | Mapping | - Related Mode - e 0to 50 Default 16
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2.5.3.9 Group 2008h: Gain Parameters
] Setting Condition Data Data .
Name | Gain parameters i ) - ARR Uintl6
Index & Effective Time Structure Type
2008h . OD Data OD Default
Access | - | Mapping | Yes | Related Mode - | DataRange Default
Range Value
Used to set gain parameters.
b Setting Condition Data
Sub Name | Number of entries g k X - - Data Type Uint8
index & Effective Time Structure
00h Access | RO ‘ Mapping | No Related Mode - Data Range - Default 65
. . During
. Setting Condition ) Data Data .
Sub- Name | Speed loop gain o running - Uintl6
& Effective Time Structure Type
index & At once
01h A e (— Related Mod PP/PV/HM/ Data 0.1 to 2000 Default | 39
ccess pping | - elated Mode CSP/CSV B (H2) efau

Defines the proportional gain of the speed loop.
2008-01h determines the responsiveness of the speed loop. The higher the setpoint, the higher the responsiveness. Note
that an excessively high setpoint may cause vibration.
In the position control mode, the position loop gain must be increased together with the speed loop gain.

Speed loop . " During
X R Setting Condition X Data Data .
Sub- Name integral time . running - uint16
& Effective Time Structure Type
index constant & At once
02h A rw T Pl Ve PP/PV/HM/ Data 0.15to 512 Default | 2051
ccess pping | - elated Mode CSP/CSV Rz (ms) efau .
Defines the integral time constant of the speed loop.
The lower the setpoint, the better the integral action, and the quicker will the deviation value be close to 0.
Note: There is no integral action when 2008-02h is set to 512.00.
L. X " During
Position loop | Setting Condition ) Data Data )
Sub- Name . Rk . running - Uintl6
gain & Effective Time Structure Type
index & At once
03h . Data 0.1 to 2000
Access | RW | Mapping | - Related Mode PP/HM/CSP Default | 55.7
Range (Hz)

Defines the proportional gain of the position loop.
2008-03h determines the responsiveness of the position loop. A high setpoint shortens the positioning time. Note that an
excessively high setpoint may cause vibration.
The first gain set include parameters 2008-01h, 2008-02h, 2008-03h, and 2007-07h.
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Durin
2nd speed loop | Setting Condition ) g Data Data )
Sub- Name . . . running - Uintl6
gain & Effective Time Structure Type
index & At once
04h a RW | Mappin Erelbte PP/PV/HM/ Data 0.1 to 2000 T 75
ccess pping | - elated Mode CSP/CSV Range (H2) efau
2nd speed loo Durin
i P . P Setting Condition X & Data Data X
Sub- Name integral time X . running - Uintl6
& Effective Time Structure Type
index constant & At once
05h A rw | Mappin - PP/PV/HM/ Data 0.15to Defaul 10,61
ccess pping | - elated Mode CSP/CSV R 512.00 (ms) efault .
L. i . During
2nd position loop | Setting Condition . Data Data .
Sub- Name . i . running - Uintl6
gain & Effective Time Structure Type
index & At once
06h . Data 0.1t0 2000.0
Access | RW | Mapping | - Related Mode PP/HM/CSP Default | 120
Range (Hz)

Defines the second gain of the position loop and speed loop. The second gain set include parameters 2008-04h, 2008-05h,
2008-06h and 2007-07h. For details on gain switchover, see section "Gain Switchover".

. Duri
2nd gain mode | Setting Condition url'ng Data Data )
Sub- Name . . § running - Uintl6
setting & Effective Time Structure Type
index & At once
09 A RW | Mappin Related Mod PPIPV/HMY pata Otol Default 1
ccess ppIng | - elated Mode CSP/CSV Range (o] efau
Defines the switchover mode of the 2nd gain set.
Setpoint Mode
0 0: Fixed to the 1st gain set, P/PI switched by bit26 of 60FE (switched to P when bit26 of 60FE is set to 1)
1 1: Switched between the 1st gain set (2008-01h...2008-03h, 2007-06h) and the 2nd gain set (2008-
04h...2008-06h, 2007-07h) as defined by 2008-0Ah
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Sub-
index
0Ah

Durin
Gain switchover | Setting Condition . € Data Data .
Name . . . running - Uintl6
condition & Effective Time Structure Type
& At once
A RW | Mappin Related Mod PR/PV/HM/ Pata 0to 10 Default 0
ccess pping | - elated Mode CSP/CSV . o efau

See the following table for gain switchover conditions.

Table 2-11 Conditions for gain switchover

Gain switchover

Setpoint o Remarks
condition
0 Fixed to the Lst gain The 1st gain set applies.
set
Gains are switched through bit26 of 60FE.
1 ol bit26 signal inactive: 1st gain set (2008-01h...2008-03h, 2007-06h)
bit26 signal active: 2nd gain set (2008-04h...2008-06h, 2007-07h)
If the bit26 signal cannot be assigned to DI, the 1st gain set applies.
If the torque reference absolute value exceeds (Level + Dead time) [%)] in the last 1st
gain set, the servo drive switches to the 2nd gain set.
Torque reference ) )
2 t00 large If the torque reference absolute value is lower than (level — dead time) [%] and such
& status lasts within the delay defined by 2008- 0Bh (Gain switchover delay) in the last
2nd gain set, the servo drive switches to the 1st gain set.
If the speed reference absolute value exceeds (Level + Dead time) [RPM] in the last 1st
gain set, the servo drive switches to the 2nd gain set.
Speed reference too i
3 | If the speed reference absolute value keeps lower than (Level + Dead time) [RPM]
arge
8 within the delay defined by 2008-0Bh in the last 2nd gain set, the servo drive switches
to the 1st gain set.
Active in the control modes other than speed control
If the absolute value of the change rate in the speed reference exceeds (Level + Dead
time) [10 RPM/s] in the last 1st gain set, the servo drive switches to the 2nd gain set.
Speed reference too )
4 laree If the absolute value of the change rate in the speed reference keeps lower than (Level
8 - Dead time) [10 RPM/s] within the delay defined by 2008-0Bh in the last 2nd gain set,
the servo drive switches to the 1st gain set.
In the speed control mode, the 1st gain set always applies.
If the speed reference absolute value exceeds (Level - Dead time) [RPM] in the last 1st
gain set, the servo drive starts switching to the 2nd gain set, with gains changed
gradually. When the speed reference absolute value reaches (Level + Dead time) [RPM],
Speed reference . |
. the 2nd gain set applies.
5 high-speed/low-

speed threshold

If the speed reference absolute value is lower than (Level + Dead time) [RPM] in the last
2nd gain set, the servo drive starts reverting to the 1st gain set, with gains changed
gradually. When the speed reference absolute value reaches (Level - Dead time) [RPM],
the 1st gain set applies.
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Gain switchover

Setpoint o Remarks
condition
Active only in the position control mode
If the position deviation absolute value exceeds (Level + Dead time) [encoder unit] in
. e the last 1st gain set, the servo drive switches to the 2nd gain set.
Position deviation N o i
6 too large If the position deviation absolute value keeps lower than (Level - Dead time) [encoder
unit] within the delay defined by 2008-0Bh in the last 2nd gain set, the servo drive
switches to the 1st gain set.
The 1st gain set applies in control modes other than position control.
Active only in the position control mode
If the position reference is not 0 in the last 1st gain set, the servo drive switches to the
. Position reference 2nd gain set.
available If the position reference keeps being 0 within the delay defined by 2008-0Bh in the last
2nd gain set, the servo drive switches to the 1st gain set.
The 1st gain set applies in control modes other than position control.
Active only in the position control mode
If positioning has been completed in the last 1st gain set, the servo drive switches to
Positioning the 2nd gain set.
8 completed If positioning has been completed within the delay defined by 2008-0Bh in the last 2nd
gain set, the servo drive switches to the 1st gain set.
The 1st gain set applies in control modes other than position control.
Active only in the position control mode
If the absolute value of actual speed exceeds (Level + Dead time) [RPM] in the last 1st
gain set, the servo drive switches to the 2nd gain set.
Actual speed too X e
9 high If the absolute value of actual speed exceeds (Level - Dead time) [RPM] within the delay
defined by 2008-0Bh in the last 2nd gain set, the servo drive switches to the 1st gain
set.
The 1st gain set applies in control modes other than position control.
Active only in the position control mode
If the position reference is not 0 in the last 1st gain set, the servo drive switches to the
2nd gain set.
If the position reference keeps being 0 within the delay defined by 2008-0Bh in the last
2nd gain set, the 2nd gain set applies.
Position reference + | When the position reference keeps being 0 after the time defined by 2008-0Bh elapses,
10 Actual speed if the absolute value of actual speed does not reach (Level) [RPM], the servo drive
switches to the 1st gain set (except the speed integral time constant which is fixed to
2008-05h (2nd speed loop integral time constant)); if the absolute value of the actual
speed is lower than (Level - Dead time) [RPM], the servo drive switches to the 1st gain
set without any exception.
The 1st gain set applies in control modes other than position control.
. . . . During
“ub. Name Gain switchover | Setting C'ondl'tnon running Data ) Data Uintls
delay & Effective Time Structure Type
index & At once
08h Access | RW | Mapping | - Related Mode PRIPV/HM/ Data 0o 1000 Default 5
CSP/CSV Range (ms)

Defines the delay when the servo drive switches from the 2nd gain set to the 1st gain set.
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Durin
Gain switchover | Setting Condition . & Data Data )
Sub- Name ) . running - Uint16
level & Effective Time Structure Type
index & At once
och A RW | Mappin, Related Mod PRIPV/HM/ Pata 0 to 20000 Default 50
ccess pping | - elated Mode CSP/CSV R 0 efau

Defines the gain switchover level. Gain switchover is affected by both the level and the dead time. For details, see
descriptions of 2008-0Ah. The unit of gain switchover level varies with the switchover condition.

. . . . During
Gain switchover | Setting Condition . Data Data .
Sub- Name . . . running - Uintl6
dead time & Effective Time Structure Type
index & At once
oph A RW | Mappin Related Mod PRIPVIHM/ pata 0t0 20000 | Default 30
ccess pping | - elated Mode CSP/CSV T to efau

Defines the dead time for gain switchover.
Gain switchover is affected by both the level and the dead time. For details, see descriptions of 2008-0Ah. The unit of gain

switchover dead time varies with the switchover condition.

Note

Set 2008-0Ch to a value higher than 2008-0Dh. If 2008-0Ch is set to a value lower than 2008-
0Dh, the servo drive sets 2008-0Ch to the same value as 2008-0Dh.

- . . . During
Position gain Setting Condition . Data Data )
Sub- Name . . 5 . running - Uintl6
switchover time & Effective Time Structure Type
index & At once
OEh A rw el e PP/PV/HM/ Data 0 to 1000 et 3
coess PPINE | - | RelatedMode | p/cqy | Range (ms) efau

In the position control mode, if 2008-06h (2nd position loop gain) is set to a value far higher than 2008-03h (Position loop
gain), set the time for switching from 2008-03h to 2008-06h.

2008-0Eh can be used to reduce the impact caused by an increase in the position loop gain.

2008-06h is invalid if it is set to a value lower than or equal to 2008-03h. In this case, the servo drive switches to the 2nd

gain set immediately.

. " During
Load moment of | Setting Condition X Data Data X
Sub- Name X X . . . running - Uintl6
inertia ratio & Effective Time Structure Type

index & At once

10h . Data 0to 120

Access | RW | Mapping | - Related Mode All o Default 3
Range (multiplier)

Defines the mechanical load inertia ratio relative to the motor moment of inertia.

The setpoint 0 indicates the motor is disconnected from the load. The setpoint 1.00 indicates the mechanical load inertia
equals the motor moment of inertia.

In inertial auto-tuning (offline and online), the servo drive automatically calculates and updates the value of 2008-10h.
When online inertia auto-tuning (2009-04h + 0) is used, the servo drive sets 2008-10h automatically. To set 2008-10h

manually, disable online inertia auto-tuning (2009- 04h = 0).
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Note

When the value of 2008-10h is the same as the actual inertia ratio, the value of speed loop
gain (2008-01h/2008-04h) indicates the actual maximum follow-up frequency of the speed

loop.
. - During
Setting Condition X Data Data .
Sub- Name | Zero phase delay . running - Uint16
& Effective Time Structure Type
index & Atonce
12h i Data
Access | RW | Mapping | - |  Related Mode PP/HM/CSP Range 0to4(ms) | Default 0
Speed ) - During
X Setting Condition X Data Data X
Sub- Name | feedforward filter . running - Uintl6
i & Effective Time Structure Type
index time constant & At once
13h Map Data
Access | RW ) - | Related Mode PP/HM/CSP 0to64 (ms) | Default | 0.5
ping Range
Defines the filter time constant of speed feedforward.
X . During
Speed Setting Condition ) Data Data )
Sub- Name . Rk . running - Uintl6
feedforward gain | & Effective Time Structure Type
index & At once
14h . Data
Access | RW | Mapping | - |  Related Mode PP/HM/CSP R 0t0 1000 (%) | Default 0

which is part of the speed reference.
Increasing the value of 2008-14h improves the responsiveness of position references and reduces the position deviation
during operation at a constant speed.
Set 2008-13h to a fixed value first, and then gradually increase the value of 2008-14h from 0 to a certain setpoint at which
speed feedforward achieves the desired effect.
Adjust 2008-13h and 2008-14h repeatedly until a balanced setting is achieved.

In the position control mode, speed feedforward is the value of 2008-14h multiplied by the speed feedforward signal,

Note

For the speed feedforward function and speed feedforward signal selection, see 2005-14h
(Speed feedforward control selection).
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Torque . " During
X Setting Condition X Data Data .
Sub- Name | feedforward filter k i running - Uintl6
. & Effective Time Structure Type
index time constant & Atonce
1o A RW | Mappin Related Mod PPIPV/HMY pata 0to64 (ms) | Default | 0.5
ccess pping | - elated Mode CSP/CSV B efau .

Defines the filter time constant of torque feedforward.

. - During
Torque Setting Condition i Data Data i
Sub- Name . i § running - Uintl6
feedforward gain | & Effective Time Structure Type
index & At once
16h A RW | Mappin Related Mod PPIPV/HM] pata 0t0 300 (%) | Defaul 0
- o
ccess pping elated Mode CSP/CSV R o, efault

In the non-torque control mode, torque feedforward is the value of 2008-16h multiplied by the torque feedforward signal,
which is part of the torque reference.

Increasing the value of 2008-16h improves the responsiveness to variable speed references.

Increasing the value of 2008-16h improves the responsiveness to position references and reduces the position deviation
during operation at a constant speed.

When adjusting torque feedforward parameters, use the default value of 2008-15h first and gradually increase the value of
2008-16h to enhance the torque feedforward effect. When speed overshoot occurs, keep the value of 2008-16h unchanged
and increase the value of 2008-20h. Adjust 2008-15h and 2008-16h repeatedly until a balanced setting is achieved.

Note

For the torque feedforward function and torque feedforward signal selection, see 2006-0Ch
(Torque feedforward control selection).

Speed feedback | Setting Condition At stop Data Data )
Sub- Name o . - ) - Uintl6
i filtering option & Effective Time & At once Structure Type
index
Map PP/PV/HM/ Data
17h -
Access | RW i Related Mode CSP/CSV Fee Oto4 Default 0

Defines the moving average filtering times for speed feedback.
The higher the setpoint, the weaker the speed feedback fluctuation, but the longer the feedback delay will be.

Note

When 2008-17h is set to a value higher than 0, 2008-18h (Cutoff frequency of speed
feedback low-pass filter) is invalid.

-163-



EtherCAT Communication

Cutoff frequency i
. . During
N of speed Setting Condition ) Data Data Uint16
. ame runnin - in
Sub feedback low- & Effective Time & Structure Type
index X & At once
pass filter

18h

A RW | Mappin Related Mod PRAPVIHM/ pata 008000 1 b otaute | 8000

ccess PPINE |- | RelatedMode | copicsy | Range (Hz) e

Defines the cutoff frequency for first-order low-pass filtering on the speed feedback.

Note

The lower the setpoint, the weaker the speed feedback fluctuation, and the longer the feed-
back delay will be.

Setting 2008-18h to 8000 negates the filtering effect.

Pseudo derivative
feedback and . " During

Setting Condition ) Data Data .

Sub- Name feedforward o running - Uint16
& Effective Time Structure Type

index control & At once

19h coefficient

A RW | Mappin Related Mod PRIPVIM/ 1 Data | o 200 (%) | Default | 100
ccess pping | - elated Mode CsP/CSV R o efau

Defines the control mode of the speed loop.

When 2008-19h is set to 200.0, PI control (default control mode of the speed loop) is applied to the speed loop, which
features fast dynamic response.

When 2008-19h is set to 0.0, speed loop integral action is enhanced, which filters out low-frequency interferences but also
slows down the dynamic response.

2008-19h can be used to keep a good responsiveness of the speed loop, with the anti-interference capacity in low-
frequency bands improved and the speed feedback overshoot not increased.

X " During
Speed observer | Setting Condition ) Data Data .
Sub- Name i § running - Uintl6
cutoff frequency | & Effective Time Structure Type
index & At once
1Ch . Data 50 to 600
Access | RW | Mapping | - |  Related Mode - Default | 170
Range (Hz)
Speed observer Durin
. P X R Setting Condition _g Data Data .
Sub- Name | inertia correction . . running - Uintl6
. & Effective Time Structure Type
index coefficient & At once
1Dh X Data 1to 1600
Access | RW | Mapping | - Related Mode - Default 100
Range (%)
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During

Speed observer | Setting Condition . Data Data .
Sub- Name ) . . . running - Uintl6
filter time & Effective Time Structure Type
index & At once
1Eh . Data
Access | RW | Mapping |- |  Related Mode - 0to10(ms) | Default | 0.8
Range
Disturbance . . During
K Setting Condition X Data Data X
Sub- Name compensation K . running - Uintl6
) & Effective Time Structure Type
index time & At once
1Fh X Data
Access | RW | Mapping | - |  Related Mode - Range 0t0 100 (ms) | Default | 0.2
. . " During .
Disturbance Setting Condition . Data Data Uin
Sub- Name . . running -
cutoff frequency | & Effective Time Structure Type t16
index & At once
20h . Data 10 to 4000
Access | RW | Mapping | - Related Mode - Default 600
Range (Hz)
Disturbance . . During .
. Setting Condition . Data Data Uin
Sub- Name compensation k i running -
. & Effective Time Structure Type t16
index gain & At once
21h . Data
Access | RW | Mapping | - | Related Mode - Range 010100 (%) | Default 0
Disturbance Duri
urin
observer inertia | Setting Condition . € Data Data Uin
Sub- Name ) - running -
correction & Effective Time Structure Type t16
index - & Atonce
coefficient
22h
A RW | Mappin Related Mod pata 0o 1600 Default 100
ccess pping | - elated Mode - . (%) efau
Phase
modulation for X » During .
. Setting Condition . Data Data Uin
Sub- Name medium- . running -
N & Effective Time Structure Type t16
index frequency jitter & At once
26h suppression 2
A RW | Mappin Related Mod pata 0100 pefautt | o
ccess pping | - elated Mode - o (%) efau
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Frequency of

During

medium- Setting Condition . Data Data Uin
Sub- Name " K . running -
frequency jitter & Effective Time Structure Type t16
index . & At once
suppression 2
27h
A RW | Mappin Related Mod pata 010 1000 Default 0
ccess pping | - elated Mode - o (H2) efau
Compensation X
. . . . During .
gain of medium- | Setting Condition . Data Data Uin
Sub- Name . i ) running -
frequency jitter | & Effective Time Structure Type t16
index . & At once
suppression 2
28h
. Data
Access | RW | Mapping | -| Related Mode - 0t0 300 (%) | Default 0
Range
X . During .
Speed observer | Setting Condition . Data Data Uin
Sub- Name R . . running -
selection & Effective Time Structure Type t16
index & At once
29h . Data
Access | RW | Mapping | -| Related Mode - Otol Default 0
Range
i " During i
Model control Setting Condition X Data Data Uin
Sub- Name Rk . . running -
selection & Effective Time Structure Type t16
index &At once
2Bh . Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
. , During X
. Setting Condition . Data Data Uin
Sub- Name Model gain o running -
& Effective Time Structure Type t16
index & At once
2Ch . Data
Access | RW | Mapping | - Related Mode - 0.1t02000 | Default 40
Range
X . During .
Feedforward Setting Condition . Data Data Uin
Sub- Name i X running -
value & Effective Time Structure Type t16
index & At once
2Fh . Data
Access | RW | Mapping | - Related Mode - 0to 102.4 Default 95
Range
Medium- and low- .
. . . During .
frequency jitter | Setting Condition . Data Data Uin
Sub- Name . . . running -
X suppression & Effective Time &Aton Structure Type t16
index frequency 3 once
36h
. Data 0 to 300
Access | RW | Mapping | - | Related Mode - Default 0
Range (Hz)
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Medium- and low-

During

frequency jitter | Setting Condition X Data Data Uin
Sub- Name . K . running -
suppression & Effective Time Structure Type t16
index . & At once
compensation 3
37h
. Data
Access | RW | Mapping | -| Related Mode - 010200 (%) | Default 0
Range
Medium- and low- X
- ) - During )
frequency jitter | Setting Condition X Data Data Uin
Sub- Name . - running -
suppression phase | & Effective Time Structure Type t16
index . & At once
modulation 3
3%h
. Data
Access | RW | Mapping | - | Related Mode - Range 0t0 600 (%) | Default | 100
Medium- and low- .
- . " During .
frequency jitter | Setting Condition . Data Data Uin
Sub- Name R k X running -
suppression & Effective Time &AL Structure Type t16
. once
index frequency 4
3Ch
. Data 0 to 300
Access | RW | Mapping | - Related Mode - Default 0
Range (Hz)
Medium- and low- .
. X , During .
frequency jitter | Setting Condition X Data Data Uin
Sub- Name . X . running -
suppression & Effective Time QA Structure Type t16
i . once
index compensation 4
3Dh
. Data
Access | RW | Mapping |- | Related Mode - 010200 (%) | Default 0
Range
Medium- and low- .
L . ”_ During .
frequency jitter | Setting Condition i Data Data Uin
Sub- Name . ) . running -
suppression phase | & Effective Time Structure Type t16
index . & At once
modulation 4
3Eh
. Data
Access | RW | Mapping | - | Related Mode - Range 0to 600 (%) | Default | 100
Position loo Durin
i ) P Setting Condition X € Data Data Uin
Sub- Name integral time . . running -
& Effective Time Structure Type t16
index constant & At once
3Fh . Data
Access | RW | Mapping | - Related Mode - Range 0.15t0 512 | Default 512
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2nd position loop . L During .
. . Setting Condition . Data Data Uin
Sub- Name integral time L running -
& Effective Time Structure Type t16
index constant & At once
40h . Data
Access | RW | Mapping | - Related Mode - Range 0.15t0 512 | Default 512
‘ y During ,
Speed observer Setting Condition X Data Data Uin
Sub- Name . . running -
feedback source & Effective Time Structure Type t16
index & At once
41h X Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
Viscous friction of . » During X
o Setting Condition . Data Data Uin
Sub- Name zero deviation . running -
& Effective Time Structure Type t16
index control & At once
49h X Data
Access | RW | Mapping | - Related Mode - 0to 100 Default 0
Range
Forward coulomb X " During X
o Setting Condition X Data Data Uin
Sub- Name friction of zero . running -
L & Effective Time Structure Type t16
index deviation control & At once
4Ah i Data
Access | RW | Mapping | - Related Mode - 0to 100 Default 0
Range
Reverse coulomb X " During
. Setting Condition X Data Data
Sub- Name friction of zero L running - Int16
o & Effective Time Structure Type
index deviation control & At once
4Bh ) Data
Access | RW | Mapping | - Related Mode - -100to 0 Default 0
Range
Friction .
. . " During
compensation Setting Condition . Data Data X
Sub- Name . . . running - Uintl6
selection of zero & Effective Time Structure Type
index - & At once
deviation control
4Ch
. Data
Access | RW | Mapping | - Related Mode - Otol Default 0
Range
Acceleration i
. . . During .
compensation Setting Condition . Data Data Uin
Sub- Name i . running -
factor of zero & Effective Time Structure Type t16
index o & At once
deviation control
4Dh
. Data
Access | RW | Mapping | - Related Mode - 0to 900 Default 0
Range
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Static friction of X » During
e Setting Condition . Data Data .
Sub- Name zero deviation . § running - Uintl6
& Effective Time Structure Type
index control & At once
4Eh . Data
Access | RW | Mapping | - Related Mode - 0to 100 Default 0
Range
Transition speed
between coulomb X » During
o R Setting Condition . Data Data .
Sub- Name | friction and viscous . running - Uint16
. & Effective Time Structure Type
index friction of zero & At once
4Fh deviation control
. Data
Access | RW | Mapping | - Related Mode - 0to 100 Default 0
Range
Initial torque shock Durin Data
q . Setting Condition . e Data .
Sub- Name of zero deviation . X running Struc - Uintl6
& Effective Time Type
index control & At once ture
50h . Data
Access | RW | Mapping | - Related Mode - 0to 100 Default 0
Range
Friction X
. . " During
compensation Setting Condition . Data Data .
Sub- Name i . running - Uintl6
delay of zero & Effective Time Structure Type
index _ & At once
deviation control
51h
. Data
Access | RW | Mapping | - Related Mode - 0to 1000 Default 20
Range
2.5.3.10 Group 2009h: Gain Auto-tuning Parameters
Gain auto-tuning | Setting Condition & Data Data .
Name ) . - ARR Uintl6
Index parameters Effective Time Structure Type
2009h X OD Data OD Default
Access | - | Mapping | Yes Related Mode - | DataRange Default
Range Value
Used to set gain auto-tuning parameters.
b Setting Condition & Data
Sub Name Number of entries & i X - - Data Type Uint8
index Effective Time Structure
00h Access | RO ‘ Mapping ‘ No Related Mode - Data Range - Default 60
Settin Durin
Sub- Gain auto-tuning . 2 ) & Data Data .
Name J Condition & running S - Ty Uintl6
i mode ructure
|nd:x Effective Time & At once
01 E
Access | RW | Mapping ‘ - | Related Mode All Data Range Oto7 Default 4
2009-01h is set to 4 by default.
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Sub-
index
02h

. . Settin, Durin
Stiffness level in e uring Data Data )
Name . Condition & running - Uintl6
the 1st gain set . Structure Type
Effective Time | &Atonce
Access | RW ‘ Mapping ‘ - | Related Mode All DataRange | 0to4l Default 15

Defines the stiffness level of the servo system. The higher the stiffness level, the stronger the gains and the quicker the
response will be. But an excessively high stiffness level will cause vibration.
The setpoint 0 indicates the weakest stiffness and 41 indicates the strongest stiffness.

. Setting During
Adaptive notch . X Data Data .
Sub- Name Condition & running - Uintl6
mode i . Structure Type
index Effective Time & At once
03h A RW | Mappin Related Mod PRIPV/HM/ Data Range Oto4 Defaul 3
i -
ccess pping elated Mode CSP/CSV g to efault
Defines the working mode of the adaptive notch.
Sub- Online inertia St During Data Data
Name auto-tuning mode Condition & running S - Tjae Uintl6
i - ructure
|nd:x Effective Time & At once
04 X
Access | RW ‘ Mapping ‘ - | Related Mode All DataRange | 0to3 | Default 2

Defines whether to enable online inertia auto-tuning and the inertia ratio update speed during online inertia auto-tuning.

Sub-
index
06h

Offline inertia auto- Setting At stop Data Data
Name . Condition & - Uint16
tuning mode o &Atonce | Structure Type
Effective Time
Access | RW ‘ Mapping ‘ - | Related Mode All Data Range Otol Default 1

Defines the offline inertia auto-tuning mode. The offline inertia auto-tuning function can be enabled through 200D-03h.
For details on offline inertia auto-tuning, see section "Inertia Auto-tuning" in SV660N Series Servo Drive Function Guide.

Sub-
index
07h

Maximum speed in Set't|.ng At stop Data Data .
Name | . . . Condition & - uint16
inertia auto-tuning o &Atonce | Structure Type
Effective Time
100 to
Access | RW | Mapping | - | Related Mode All Data Range 1000 Default 500
(RPM)

Defines the maximum permissible speed reference value in offline inertia auto-tuning mode.
During inertia auto-tuning, the higher the speed, the more accurate the auto-tuned values. Use the default value of 2009-
07h in general cases.
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Time constant for
accelerating to the Settin
. . & At stop Data Data i
Sub- Name | maximum speed Condition & - Uintlé
P . i : & At once Structure Type
index during inertia auto- |  Effective Time
08h tuning
. 20 to 800
Access | RW | Mapping | - | Related Mode All Data Range (ms) Default 125

Defines the time for the motor to accelerate from 0 RPM to the speed defined by 2009-07h during offline inertia auto-
tuning.

Interval after an Setting
o . . . At stop Data Data i
Name | individualinertia Condition & At St - Ty Uint16
- ) once ructure
Sub auto-tuning Effective Time
index
-y 50 to
Access | RW | Mapping | - | Related Mode All DataRange | 10000 | Default 800
(ms)

Defines the time interval between two consecutive speed references when 2009-06h (Offline inertia auto-tuning mode) is
set to 0 (Bidirectional).

Number of motor Setting
. . At stop Data Data .
Sub- Name revolutions per Condition & - Uintl6
N . . & At once Structure Type
index inertia auto-tuning | Effective Time
0Ah . 0to 100
Access | RO | Mapping | - | Related Mode All Data Range " Default 1

Defines the number of motor revolutions needed when 2009-06h (Offline inertia auto-tuning mode) is set to 0
(Bidirectional).

Note

In offline inertia auto-tuning, check whether the travel distance of the motor at the stop
position is larger than the setpoint of 2009-0Ah. If not, decrease the setpoint of 2009-07h or
2009-08h until the travel distance at the stop position is larger than the setpoint of 2009-

0Ah.
Setting During e Data
Sub- Name | Vibration threshold Condition & running - Uintl6
. . Structure Type
index Effective Time & At once
0Ch A rw | Mappin el Ve PP/PV/HM/ IS 0to 100 . s
ccess pping | - elated Mode CSP/CsV g %) efau
Defines the threshold of vibration detected by the notch. When the current feedback exceeds the threshold, the notch
starts working.
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Setting During
Frequency of the . . Data Data .
Sub- Name Condition & running - Uintl6
1st notch o Structure Type
index Effective Time & At once
0Dh A RW | Mappin E PP/PV/HM/ Data Range 50 to 8000 E—_— 8000
ccess pping | - elated Mode CSP/CSV g (H2) efau
Defines the center frequency of the notch, which is the mechanical resonance frequency.
In the torque control mode, setting 2009-0Dh to 8000 deactivates the notch function.
Settin Durin
Width level of the . € . & Data Data .
Sub- Name Condition & running - Uintl6
1st notch L Structure Type
index Effective Time & At once
OEh A RW | Mappin Related Mod PRIPV/HMY DataRange | 0t0o20 | Default 2
ccess pping | - elated Mode CSP/CSV g o} efau
Defines the width level of the notch. Use the default value of 2009-0Eh in general cases.
Width level is the ratio of the notch width to the notch center frequency.
Settin Durin
Depth level of the . & X & Data Data i
Sub- Name Condition & running - Uintl6
1st notch K X Structure Type
index Effective Time & At once
0Fh A RW | Mappin Related Mod PR/PVIAM/ DataRange | 0to 99 Default 0
ccess pping | - elated Mode CSP/CSV g o} efau

Defines the depth level of the notch.

The depth level of the notch is the ratio between the input to the output at the notch center frequency.

The higher the setpoint, the lower the notch depth and the weaker the mechanical resonance suppression will be. Note
that an excessively high setpoint may cause system instability.

For use of notches, see section "Vibration Suppression" in SV660N Series Servo Drive Function Guide.

Setting During
Frequency of the . . Data Data .
Sub- Name Condition & running - Uintl6
2nd notch R Structure Type
index Effective Time & At once
10h A Rw | Mappin Sl e PP/PV/HM/ Data Range 50 to 8000 — 8000
ccess pping | - elated Mode CSP/CSV g (H2) efau
Settin, Durin
y Width level of the q d'tl' g & ! I, g Data Data Uint16
. ame ondition runnin - in
suls 2nd notch R & Structure Type
index Effective Time & At once
1 A RW | Mappin Related Mod PRIPVIH/ Data Range | 0t020 Default 2
ccess pping | - elated Mode CSP/CSV g o efau
Settin Durin
Depth level of the . g i & Data Data .
Sub- Name Condition & running - Uintl6
2nd notch o Structure Type
index Effective Time & At once
12 A RW | Mappin, Related Mod PRIPVHM/ Data Range 0to 99 Defaul 0
ccess pping | - elated Mode CSP/CSV 8! to efault

Descriptions for parameters of the 2nd notch are the same as that of the 1st notch (2009-0Dh, 2009-0Eh, 2009-0Fh).
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Setting During
Frequency of the o . Data Data )
Sub- Name Condition & running - Uintl6
3rd notch o Structure Type
index Effective Time & At once
13h A rw | Mappin Rt e PP/PV/HM/ Data Range 50 to 8000 E— 8000
ccess pping | - elated Mode CSP/CSV g (H2) efau
Settin, Durin
Width level of the . ne Data Data ,
Sub- Name Condition & running - Uintl6
3rd notch - Structure Type
index Effective Time & At once
14h A RW | Mappin Related Mod PP/PV/HN/ DataRange | 0to20 Default 2
ccess pping | - elated Mode CSP/CSV g 0 efau
Setting During
Depth level of the . X Data X
Sub- Name Condition & running - Data Type | Uintl6
3rd notch i . Structure
index Effective Time & At once
15h A RW | Mappin, Related Mod PRIPV/HM/ Data Range | 0to99 Default 0
ccess pping | - elated Mode CSP/CSV 14 (o} efau

Descriptions for parameters of the 3rd notch are the same as that of the 1st notch (2009-0Dh, 2009-0Eh, 2009-0Fh).

Note

The 3rd notch can be configured as an adaptive notch (2009-03h = 1 or 2). In this case, notch
parameters are updated automatically and cannot be modified manually. If the notch
frequency is 8000 Hz, the notch function is disabled.

Setting During
Frequency of the . X Data X
Sub- Name Condition & running - Data Type | Uintl6
4th notch K . Structure
index Effective Time & At once
16h A _w | Mappin el N PP/PV/HM/ Data Range 50 to 8000 — 8000
ccess pping | - elated Mode CSP/CSV [ (H2) efau
Settin Durin
Width level of the . 3 Y IA s Data .
Sub- Name Condition & running - Data Type | Uintl6
4th notch K . Structure
index Effective Time & At once
17 A RW | Mappin, Related Mod PRIPV/HM/ DataRange | 0to20 Default 2
ccess pping | - elated Mode CSP/CSV g (o} efau
Setting During
Depth level of the " ) Data )
Sub- Name Condition & running - Data Type | Uintl6
4th notch ) X Structure
index Effective Time & At once
18h A RW | Mappin Related Mod PP/PVHM/ DataRange | 0to99 Default 0
ccess pping | - elated Mode CSP/CSY g (o} efau

Descriptions for parameters of the 4th notch are the same as that of the 1st notch (2009-0Dh, 2009-0Eh, 2009-0Fh).
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Note

The 4th notch can be configured as an adaptive notch (2009-03h = 1 or 2). In this case,
parameters are updated automatically by the servo drive and cannot be modified manually.
If the notch frequency is 8000 Hz, the notch function is disabled.

Auto-tuned Setting Data
Sub- Name resonance Condition & - N - Data Type | Uintl6
index frequency Effective Time
1o Access | RO | Mapping | - | Related Mode PR/PV/HM/ Data Range | 0 to 5000 Default 0
CSP/CSV

When 2009-03h (Adaptive notch mode) is set to 3, the present mechanical resonance frequency will be displayed.

. - Setting
Tension fluctuation Data
Sub- Name - . Condition & - - Data Type | Int16
compensation gain Structure
index Effective Time
1Fh . -100 to
Access | RO | Mapping | - | Related Mode - Data Range +100 Default 0
Tension fluctuation Setting
Sub- o o Data .
Name | compensation filter Condition & - - Data Type | Uintl6
index . A Structure
- time Effective Time
Access | RO ‘ Mapping ‘ - | Related Mode - Data Range 0to25 Default 0.5
Gravity Setting During Dat
ata
Sub- Name compensation Condition & running R - Data Type | Uintl6
ructu
index value Effective Time & At once
21h . 0to 100
Access | RW | Mapping | - | Related Mode - Data Range (%) Default 0
0,
Positive friction Setting During Dat
ata
Sub- Name compensation Condition & running S - Data Type | Uint16
ructure
index value Effective Time & At once
22h . 0to 100
Access | RW | Mapping | - | Related Mode - Data Range (%) Default 0
0,
Negative friction Setting During B
ata
Sub- Name compensation Condition & running S - Data Type | Intl6
ructure
index value Effective Time & At once
23h . -100to 0
Access | RW | Mapping | - | Related Mode - Data Range (%) Default 0
0,
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Friction Setting During
Sub- : . . Data .
Name compensation Condition & running - Data Type | Uintl6
index i : Structure
X speed Effective Time & At once
24
Access | RW ‘ Mapping ‘ - | Related Mode - DataRange | 0to20 Default 2
Friction Setting During
Sub- . . ) Data .
Name compensation Condition & running - Data Type | Uintl6
index . L Structure
. speed selection Effective Time | &Atonce
5
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range | 0to 19 Default 0
Description
Setpoint Description
0 Slow speed mode + Speed reference
1 Slow speed mode + Model speed
2 Slow-speed mode + Speed feedback
16 High-speed mode + Speed reference
17 High-speed mode + Model speed
18 High-speed mode + Speed feedback
Sub. Vibration Setting During Data »
Name N Condition & running - Data Type | Uintl6
index monitoring time o Structure
X Effective Time | &Atonce
26 N
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range | 0 to 65535 Default 1200
Frequency of low-
frequenc
g Y Setting During
resonance . . Data i
Sub- Name ) Condition & running - Data Type | Uint16
suppression 1 at ) ) Structure
index ) Effective Time | &Atonce
the mechanical
27h
end
. 1to 100
Access | RW | Mapping | - | Related Mode - Data Range (H2) Default 100
Low-frequency
resonance Setting
Sub- . . At stop Data )
Name | suppression 1at Condition & - Data Type | Uint16
index X i § & Atonce Structure
the mechanical Effective Time
28h
end
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range 0to3 Default 2
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Setting During
Frequency of the . . Data i
Sub- Name Condition & running - Data Type | Uintl6
5th notch i X Structure
index Effective Time & At once
2Ah X 50 to 8000
Access | RW | Mapping | - | Related Mode - Data Range (H2) Default 8000
Settin,
Sub- Width level of the . 2 At stop Data )
Name Condition & - Data Type | Uintl6
index 5th notch k X & At once Structure
28h Effective Time
B
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range 0to 20 Default 2
Settin
Sub- Depth level of the . g At stop Data .
Name Condition & - Data Type | Uintl6
index 5th notch i § & At once Structure
- Effective Time
Access | RW ‘ Mapping ‘ -| Related Mode - Data Range | 0to99 Default 0
Frequency of low-
frequenc
i Y Setting During
Sub- resonance . . Data .
Name . Condition & running - Data Type | Uintl6
index suppression 2 at i X Structure
X Effective Time & At once
2Dh mechanical load
end
Access | RW ‘ Mapping | -| Related Mode - Data Range | 0to 200 Default 0
Responsiveness of
low-frequency X .
Setting During
Sub- resonance . ) Data )
Name <Ubpression 2 at Condition & running S - Data Type | Uint16
i u |
index PP X Effective Time & At once
2Eh mechanical load
end
Access | RW | Mapping ‘ -| Related Mode - Data Range | 0.01to 10 Default 1
Width of low-
frequenc
i Y Setting During
Sub- resonance . . Data .
Name . Condition & running - Data Type | Uintl6
index suppression 2 at . . Structure
i Effective Time & At once
30h mechanical load
end
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range 0to2 Default 100
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Frequency of low-
frequenc
; y Setting During
Sub- resonance L . Data .
Name . Condition & running - Data Type | Uintl6
index suppression 3 at R . Structure
X Effective Time & At once
32h mechanical load
end
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range | 0 to 2000 Default 0
Responsiveness of
low-frequency . .
Setting During
Sub- resonance . i Data .
Name K Condition & running - Data Type | Uintl6
index suppression 3 at i . Structure
i Effective Time & At once
33h mechanical load
end
Access | RW | Mapping ‘ - | Related Mode - Data Range | 0.01to 10 Default 1
Width of low-
frequenc
q Y Setting During
Sub- resonance . . Data .
Name . Condition & running - Data Type | Uintl6
index suppression 3 at ) ) Structure
i Effective Time & At once
35h mechanical load
end
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range O0to2 Default 100
S STune mode Setting During B
Name ) Condition & running - Data Type | Uintl6
index setting Rk § Structure
- Effective Time & At once
9 -
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range Oto4 Default 4
STune resonance i X
. Setting During
Sub- suppression . X Data .
Name A Condition & running - Data Type | Uintl6
index switchover o Structure
Effective Time & At once
3Ah frequency
Access | RW ‘ Mapping ’ - | Related Mode - Data Range | 0 to 4000 Default 900
STune resonance Setting During
Sub- : . ) Data .
Name | suppression reset Condition & running - Data Type | Uintl6
index . . X Structure
— selection Effective Time & At once
B
Access | RW ‘ Mapping ‘ - | Related Mode - Data Range Otol Default 0
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2.5.3.11 Group 200Ah: Fault and Protection Parameters

Fault and . .
. Setting Condition Data X
Name protection i X - ARR Data Type Uintl6
Index & Effective Time Structure
parameters
200Ah 0D Dat faul
. ata OD Default
Access | - | Mapping | Yes | Related Mode - | DataRange Default
Range Value
Used to set the fault and protection parameters.
. Setting Condition Data
Sl Name | Number of entries & . X - - Data Type Uint8
index & Effective Time Structure
00h | Access | RO ’ Mapping ‘ No | Related Mode - | DataRange - Default 60
. X . During
Sub- Power input phase | Setting Condition ) Data Data )
Name . i i running - Uintl6
index loss protection & Effective Time Structure Type
" & At once
01 -
Access | RW | Mapping ‘ - Related Mode - DataRange | 0to3 Default 0

SV660N series servo drives support single-phase/three-phase 220 V and three-phase 380 V power supplies. When voltage
fluctuation or phase loss occurs on the power supply, power input phase loss protection will be triggered by the servo
drive based on the setting of 200A-01h.

Note

200A-01h = 0: The servo drive reports E420.0 (Phase loss fault) when H01-10 (Servo drive
model) is set to 60005 (850 W).

200A-01h = 1: The servo drive does not report E420.0 (Phase loss fault). When H01-10 (Servo
drive model) is set to 60005 (850 W), derate 80%.

Three-phase 220 V servo drives (STR6, S012) need no derating in case of single-phase power
input. Three-phase 380 V servo drives enter the NRD status in case of a phase loss fault. In
this case, you cannot operate the servo drive by hiding the phase loss fault.

Sub- Absolute position | Setting Condition At stop Data Data .
Name o R - Uint16

index limit & Effective Time & At once Structure Type

02h | Access | RW ‘ Mapping ‘ - | Related Mode All DataRange | 0to2 Default 0

Defines whether the absolute position limit is active and the condition for activating the position limit.

After the absolute position limit is enabled, when the target position reference exceeds the position limit in the position
control mode, the servo drive takes the position limit as the target and stops after reaching the limit; when the absolute
position feedback reaches the position limit in other control modes, the servo drive reports an overtravel warning and
stops in the mode defined by 2002-08h (Stop mode at overtravel).
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Durin

Motor overload | Setting Condition ) & Data Data )
Sub- Name . . K . running - Uintl6

protection gain & Effective Time Structure Type
index & At once
05h . 50 to 300

Access | RW | Mapping | - Related Mode All Data Range %) Default 100
0,

Defines the motor overload duration before E620.0 (Motor overload) is reported.

You can change the setpoint of 200A-05h based on motor temperature to reduce or prolong the time to trigger overload
protection. The setpoint 50% indicates the trigger time is reduced by 50%. The setpoint 150% indicates the trigger time is
prolonged by 50%.

Set 200A-05h based on the actual temperature of the motor.

Durin
Overspeed Setting Condition ) & Data Data .
Sub- Name i i running - Uint16
threshold & Effective Time Structure Type
index & At once
09h . 0 to 20000
Access | RW | Mapping | - Related Mode All Data Range (RPM) Default 0
Defines the overspeed threshold of the motor.
Threshold of i i
: SetAtlAng Dururwg - Data A
Sub- Name excessive local Condition & running - Uint16
" . . Structure Type
index position deviation Effective Time & At once
0Bh X 25185
Access | RW | Mapping | - | Related Mode All Data Range | 0to (2%2-1) | Default w4

Defines the threshold for reporting EB00.0 (Position deviation too large). The function of 200A-0Bh is the same as 6065h
(Following error window), both of which are active.

Setting During

Sub- Runaway . X Data Data i

Name protection Condition & running S - Ty Uintl6
i ructure
|nd<:]x Effective Time & At once
0D -

Access | RW | Mapping ‘ - Related Mode All Data Range Otol Default 1

Used to enable runaway protection.
IGBT - Settin, Duri
N t OVter @ d'tl‘ ; & url'ng Pata pata Uintl6
. ame emperature ondition runnin - in

sub P R & Structure Type
index threshold Effective Time & At once
13h . 120to 175

Access | RW | Mapping | - | Related Mode All Data Range 0) Default | 135

Defines the over-temperature protection threshold of the power module.
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During
. . Setting .
N Filter time constant oo @ running Data Data Uintl6
Sub- ame of touch probe 1 Sl & Next Structure ) Type int
index Effective Time
power-on
14h
. Data
Access | RW | Mapping Related Mode - 0t06.3(us) | Default 2
Range
Setid During
N Filter time constant . ZtAttIAng A running Data Data Uintle
Sub- aME 1 of touch probe 2 on .I |or1 & Next Structure ) Type n
index Effective Time
power-on
15h
. Data
Access | RW | Mapping Related Mode All Range 0t06.3(us) | Default 2

Touch probe 1 and touch probe 2 are high-speed DIs. When external input signals suffer from spike interference, set 200A-
14h or 200A-15h to filter the out spike interference.
Note: The oscilloscope in the software tool displays the unfiltered signals of touch probe 1 and touch probe 2. Signals with
width lower than 0.25 ms will not be displayed.

Sub-
index
16h

. Settin Durin
STO function o J . g Data Data .
Name . Condition & running - Uint16
display o Structure Type
Effective Time & At once
. Data
Access | RW | Mapping Related Mode - Otol Default 0
Range

Defines whether to display the STO status or report E150.0 after the STO function is triggered.
0: Displays the STO status. The keypad displays "sto_" after the STO function is triggered. In this case, no fault is reported
and no output is generated from the fault DO.
1: Displays the STO fault. The keypad displays "E150.0" after the STO function is triggered. In this case, the servo drive
reports E150.0 and the fault DO generates output.

Setting At stop
) ] : Data Data
Sub- Name | TZ signal filter time Condition & & Next - Uintl6
. Structure Type
index Effective Time power-on
18h . Data 0 to 31 (unit:
Access | RW | Mapping Related Mode - Default 15
Range 25 ns)
Filter time constant Settin Durin
. J i g Data Data Uin
Sub- Name | of speed feedback Condition & running -
i - Structure Type t16
index display value Effective Time & At once
1Ah X Data 0 to 5000
Access | RW | Mapping Related Mode All Default 50
Range (ms)

Defines the filter time constant of the speed feedback display value to smoothen the speed feedback.
200Ah-1Ah applies to the monitoring parameter 200B-01h (Motor speed actual value) and the speed display value

monitored through the software tool.
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Setting During .
Motor overload . X Data Uin
Sub- Name ] Condition & running - Data Type
detection i X Structure t16
index Effective Time & At once
1Bh . Data
Access | RW | Mapping | - | Related Mode - Otol Default 0
Range

Defines whether to enable motor overload detection.

A\C

aution

Take caution when hiding the motor overload fault as such operation may damage the

motor.
Motor rotation DO setting At stop Data Uin
Sub- Name ] X Condition & - Data Type
speed filter time o & At once Structure t16
index Effective Time
1Ch . Data 0 to 5000
Access | RW | Mapping | - Related Mode All Default 50
Range (ms)
Defines the low-pass filter time constant of speed feedback signals.
200A-1Ch is active only when the speed feedback signals are used to judge the speed-related DO signals.
Over-temperature X X
X i Setting During .
Name protection time Condition & runnin Pata Data Type vin
- u I -
Sub window for stalled k X g Structure t16
index Effective Time & At once
motor
21h
. Data 0to 65535
Access | RW | Mapping | - Related Mode All Default 200
Range (ms)
Defines the over-temperature duration before E630.0 (Motor stalled) is detected by the servo drive.
You can adjust the sensitivity for detecting E630.0 by changing the setpoint of 200A-21h.
Over-temperature . " During
Sub- . Setting Condition i Data Data X
Name | protection for stalled . running - Uintl6
index & Effective Time Structure Type
. motor & Atonce
22 X
Access | RW ‘ Mapping ‘ Yes | Related Mode - DataRange | Otol | Default 1
Defines whether to enable the over-temperature protection detection on E630.0 (Motor stalled).
Absolute encoder X " During
Sub- ) Setting Condition ) Data Data )
Name | multi-turn overflow k § running - Uintl6
index . & Effective Time Structure Type
. fault selection & At once
25 :
Access | RW | Mapping ‘ No Related Mode All Data Range Otol Default 0

linearm

ode.

200A-25h sets whether to hide the detection on E735.0 (Encoder multi-turn counting overflow) in the absolute position
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Overtravel . -
Sub- ] Setting Condition At stop Data Data .
Name compensation . . - Uintl6
index i & Effective Time & At once Structure Type
o selection
Access | RW ‘ Mapping ‘ Yes | Related Mode All DataRange | Otol Default 0
0: Enabled, used to handle the position reference loss caused by disturbed position limit signals in CSP mode
Regenerative .
) . - During
transistor over- Setting Condition ) Data Data .
Sub- Name ) ) running - Uintl6
temperature & Effective Time Structure Type
index & At once
threshold
32h
. 100 to
Access | RW | Mapping | Yes | Related Mode All Data Range 175 (0) Default 115
Encoder Settin Durin
Sub- L L & . & Data Data Uin
Name | communication error Condition & running S - Ty 6
i ructure
'gi:x tolerance threshold Effective Time & At once
Access | RW ‘ Mapping ‘ Yes | Related Mode All Data Range | 0to31 Default 3
Settin Durin
Sub- Phase loss detection . & X g Data Data Uin
Name filter ti Condition & running S - Ty 16
i ilter times ructure
|nd:>< Effective Time & At once
34 X
Access | RW ‘ Mapping ‘ Yes | Related Mode All DataRange | 3to036 Default 20
Sub- Encoder temperature SetAtlAng Durlhg Data Data Uin
Name protection threshold Condition & running S - Tyne 16
i uctu
'nd:X Effective Time & At once
35 X
Access | RW ‘ Mapping ‘ Yes | Related Mode All DataRange | 0to 175 | Default 0
0: Disable
Settin Durin
Runaway current . g . & Data Data Uin
Sub- Name Condition & running -
threshold K X Structure Type t16
index Effective Time & At once
38h . 100 to
Access | RW | Mapping | Yes | Related Mode All Data Range Default | 200
400 (%)
Settin Durin
" 2 . & Data Data Uin
Name Reset delay Condition & running S - Ty 16
b ructure
Sty Effective Time & At once
index
39h oto
Access | RW | Mapping |Yes| Related Mode All Data Range | 60000 Default | 10000
(ms)

Faults E620.0, E630.0, E640.0, E640.1, and E650.0 can be reset only after the time defined by 200A-39h elapses.
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Setting During .
Runaway speed . . Data Data Uin
Sub- Name Condition & running -
threshold - Structure Type t16
index Effective Time & At once
3Ah . 1to 1000
Access | RW | Mapping |Yes | Related Mode All Data Range (RPM) Default 50
Settin Durin
Runaway speed filter . & i & Data Data Uin
Name i Condition & running —_— - Tome 6
. ime ructure
Sule Effective Time & At once
index
38h 0.1to
Access | RW | Mapping | Yes | Related Mode All Data Range 100.0 Default 2
(ms)
Settin, Durin
Runaway protection . g . g Data Data Uin
Name . . Condition & running -
Sub- detection time o Structure Type t16
Effective Time & At once
index
eh 10to
Access | RW | Mapping | Yes | Related Mode All Data Range | 1000 Default | 30
(ms)
Settin Durin
. 5 X & Data Data Uin
Sub- Name | Overspeed threshold Condition & running -
. . Structure Type t16
index Effective Time & At once
47h . 0to
Access | RW | Mapping | Yes | Related Mode All Data Range 20000 Default 0
Setting During X
Sub- MS1 motor overload . X Data Data Uin
Name curve switchover Condition & running Structure i Type t16
i urvi WI Vi uctu
|ndEx Effective Time & At once
48 .
Access | RW ‘ Mapping ‘ Yes | Related Mode All DataRange | 0to3 Default 0
Maximum time of Set.tl.ng At stop Data Data Uin
Name Condition & -
Sub- ramp-to-stop o &Atonce Structure Type t16
Effective Time
index
Oto
49h . 1000
Access | RW | Mapping | Yes | Related Mode All Data Range 65535 Default 0
(ms)

Defines the maximum time taken by the motor in decelerating from 6000 RPM to 0 RPM when the stop mode is set to
"Ramp to stop as defined by 6084h/609Ah (HM)" or "Ramp to stop as defined by 6085h".
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STO 24V Setting During .
. i X . . Data Data Uin
Sub- Name disconnection filter Condition & running -
K L Structure Type t16
index time Effective Time & At once
4Ah . 0to5
Access | RW | Mapping | Yes | Related Mode All Data Range (ms) Default 5
Defines the filter time from the moment when STO1 and STO2 are disconnected from the 24 V power supply to the
moment when the STO status is displayed or E150.0 is reported.
Settin, Durin
STO fault tolerance . g X g Data Data Uin
Sub- Name . . Condition & running -
filter time - Structure Type t16
index Effective Time & At once
4Bh . 0to 10
Access | RW | Mapping | Yes | Related Mode All Data Range (ms) Default 10
Defines the filter time from the moment when STO1 and STO2 are input with different voltages to the moment when
E150.1 is reported.
N Servo OFF delay after 5 Se(zjt'tt{ng n Du”hg Data Data Uin
b ame . ondition runnin -
Sub STO triggered . & Structure Type t16
index Effective Time & At once
4Ch . 0to 25
Access | RW | Mapping | Yes | Related Mode All Data Range (ms) Default 20

Defines filter time from the moment when the STO status is displayed or E150.0/E150.1 is reported to the moment when
the S-ON signal is switched off.

2.5.3.12 Group 200Bh: Monitoring Parameters
Monitoring Setting Condition & Data Data )
Name . . - ARR Uintl6
parameters Effective Time Structure Type
Index
200Bh X Data OD Data op
Access | - | Mapping | Yes Related Mode - Default | Default
Range Range
Value
Used to set monitoring parameters.
X Setting Condition & Data Data X
Sub- Name | Number of entries . - ARR Uint8
Effective Time Structure Type
index
. Data
00h | Access | RO | Mapping | No Related Mode - - Default 65
Range
Motor speed actual Setting Condition & Data Data
Sub- Name . X - - Int16
value Effective Time Structure Type
index
0th | A RO | Mapping | TPDO |  Related Mod al | e 26T |t | 0
ccess pping elated Mode Range | +32767 (RPM) efau

Indicates the actual motor speed after round-off, which is accurate to 1 RPM.
You can set the filter time constant for 200B-01h in 200A-1Ah (Filter time constant of speed feedback display value).
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Setting Condition Data Data
Name Speed reference o - - Intl6
Sub- & Effective Time Structure Type
index -32767 to
. PP/PV/HM/ Data
02h Access | RO | Mapping | TPDO | Related Mode +32767 Default | 0
CSP/CSV Range (RPM)

Indicates the present speed reference (accurate to 1 RPM) of the servo drive in the position and speed control modes.

Internal torque Setting Condition & Data Data
Sub- Name i . - - Intl6
; reference Effective Time Structure Type
index
X Data -500 to +500
03h | Access | RO | Mapping | TPDO Related Mode All Default 0
Range (%)

Indicates present torque reference which is accurate to 0.1%. The value 100.0% corresponds to the rated torque of the
motor.

) Setting Condition & Data Data .
Sub- Name Monitored DI status i X - - Uintl6
Effective Time Structure Type
index
. Data
04h Access | RO | Mapping | TPDO Related Mode - Range 0to 65535 Default 0

Indicates the level status of DI1 to DI5 without filtering.

Upper LED segments ON: high level (indicated by "1")

Lower LED segments ON: low level (indicated by "0")

In cases where DI1 is low level and DI2 to DI5 are high level, the corresponding binary value is 11110, the value of 200B-04h
read in the software tool is 30, and the corresponding keypad display is as follows.

DI2
! D‘Il

i

Di4
D‘IS ‘ DI3

HHHHL

11110

. Setting Condition & Data Data .
Sub- Name Monitored DO status K § - - Uint1l6
Effective Time Structure Type
index
. Data

06h Access | RO | Mapping | TPDO Related Mode - Range 0t0 65535 | Default 0

Indicates the level status of DO1 to DO3 without filtering.

Upper LED segments ON: high level (indicated by "1")

Lower LED segments ON: low level (indicated by "0")

In cases where DO1 is low level and DO2 to DO3 are high level, the corresponding binary value is "110", the value of 200B-
06h read in the software tool is 6, and the corresponding keypad display is as follows.

D02
D(‘)3 ‘ D(‘)l

H H
11

L
0
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Absolute position Setting Condition & Data Data
Name . . - - Int32
Sub- counter Effective Time Structure Type
index 231023
. Data
08h Access | RO | Mapping | TPDO Related Mode All B 1 (reference | Default 0
E unit)
Indicates present absolute position (reference unit) of the motor in the position control mode.
This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.
. Setting Condition & Data Data X
Sub- Name Mechanical angle . - - Uintl6
Effective Time Structure Type
index
. Data .
0Ah | Access | RO | Mapping | TPDO |  Related Mode All Range 0t0360(°) | Default 0

Indicates present mechanical angle (encoder unit) of the motor. The value 0 indicates that the mechanical angle is 0°.

Sub-
index
0Bh

. Setting Condition & Data
Name Electrical angle -
Effective Time Structure
. Data
Access | RO | Mapping | TPDO Related Mode All
Range

generates four rounds of angle changes from 0° to 359.9°.
Similarly, if the motor has five pairs of poles, each revolution generates five rounds of angle changes from 0° to 359.9°.

Indicates the present electrical angle of the motor, which is accurate to 0.1°.
The electrical angle variation range is +360.0° when the motor rotates. If the motor has four pairs of poles, each revolution

Data
Type

010360 (%)

Default

Uintl6

Sub-
index
0Dh

Setting Condition & Data Data .
Name Average load rate o - - Uint16
Effective Time Structure Type
. Data
Access | RO | Mapping | TPDO Related Mode All Range 0t0 800 (%) | Default 0

100.0% corresponds to the rated torque of the motor.

Indicates the percentage of the average load torque to the rated torque of the motor, which is accurate to 0.1%. The value

Sub-
index
10h

Position following Setting Condition & Data Data
Name . . . . - - Int32
deviation (encoder unit) Effective Time Structure Type
PP/ Data 231023
Access | RO | Mapping | TPDO Related Mode HM/ . 1 (reference | Default 0
CSP g unit)

Counts the position pulses fed back by the encoder in any control mode.
This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.
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Note

When the motor is equipped with an absolute encoder, 200B-12 displays only the low 32
bits of the motor position feedback. The actual motor position feedback can be obtained in
200B-4E (Absolute position (low 32 bits) of absolute encoder) and 200B-50 (Absolute posi-
tion (high 32 bits) of absolute encoder).

Setting Condition & Data Data
Sub- Name | Feedback pulse counter o - ARR Int32
Effective Time Structure Type
index 1 1
X Data -2 to +(2
12h | Access | RO | Mapping | No Related Mode - Default 0
Range | -1)(p)
. Setting Condition & Data Data X
Sub- Name Total power-on time o - - Uint32
Effective Time Structure Type
index
. Data
14h Access | RO | Mapping | TPDO Related Mode - - (s) Default 0
Range
Indicates the total operating time of the servo drive.
This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.
Note
If the servo drive is switched on and off continuously within a short period of time, a
deviation within 1 h may be present in the total power-on record.
RMS value of phase Setting Condition & Data Data X
Sub- Name Rk § - - Uintl6
current Effective Time Structure Type
index
X Data 0 to 6553.5
19h | Access | RO | Mapping | TPDO |  Related Mode - Default -
Range (A)
Indicates the RMS value of the phase current of the servo motor, which is accurate to 0.1 A.
N Bus voltage Setting Condition & Data Data [T
stlb- Effective Time Structure Type
index
X Data 0to0 6553.5
1Bh Access | RO | Mapping | TPDO Related Mode - Default -
Range (v)

Indicates the DC bus voltage of the main circuit after rectification, which is accurate to 0.1 V.
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Sub-
index
1Ch

Setting Condition &

Data

Data

Name Module temperature o - Int16
Effective Time Structure Type

A RO | Mapping | TPDO |  Related Mod Data | 20104200 | et

ccess pping elated Mode . ) efau -

temperature of the servo drive.

Indicates the temperature of the module inside the servo drive, which can be used as a reference for estimating the actual

Absolute encoder fault

) S Setting Condition Data Data .
Sub- Name information given by i X - Uintl6
& Effective Time Structure Type
index FPGA
1Dh X Data
Access | RO | Mapping | TPDO Related Mode Range 0to 65535 | Default 0
" Axis status information | Setting Condition Data Data Uint16
b ame . - in
Sub given by FPGA & Effective Time Structure Type
index
. Data
1Eh | Access | RO | Mapping | TPDO |  Related Mode Range 0t0 65535 | Default 0
N Axis fault information Setting Condition Data Data Uintl6
b ame . - in
Sub given by FPGA & Effective Time Structure Type
index
. Data
IFh | Access | RO | Mapping | TPDO |  Related Mode Range 0t0 65535 | Default 0
Encoder fault Setting Condition Data Data .
Sub- Name R X . X - Uintl6
information & Effective Time Structure Type
index
. TPD Data
20h Access | RO | Mapping Related Mode 0t0 65535 | Default 0
0 Range
N Fault log Setting Condition Data Data Uint16
- - I
Sl & Effective Time Structure Type
index
. Data
22h Access | RW | Mapping | - Related Mode 0to9 Default -
Range
Used to view any one of the latest 10 faults that occurred on the servo drive.
Fault code of the Setting Condition Data Data :
Sub- Name i § - Uint1l6
selected fault & Effective Time Structure Type
index
. Data
23h Access | RO | Mapping | TPDO | Related Mode Range - Default -
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Time stamp of the Setting Condition Data
Sub- Name . - Data Type | Int32
selected fault & Effective Time Structure
index
. Data
24h Access | RO | Mapping | TPDO | Related Mode Range (s) Default -
Motor speed upon i .
Setting Condition Data
Sub- Name occurrence of the . - Data Type | Int16
& Effective Time Structure
index selected fault
26h X Data
Access | RO | Mapping | TPDO Related Mode (RPM) Default -
Range
Motor phase-U current . "
Setting Condition Data
Sub- | Name | upon occurrence of the o - Data Type | Intl6
& Effective Time Structure
index selected fault
27h . Data
Access | RO | Mapping | TPDO | Related Mode (A Default -
Range
Motor phase-V current . »
Setting Condition Data
Sub- Name | upon occurrence of the . - Data Type | Int16
& Effective Time Structure
index selected fault
28h . Data
Access | RO | Mapping | TPDO | Related Mode (A) Default -
Range
Bus voltage upon X .
Setting Condition Data .
Sub- Name occurrence of the k X - Data Type | Uintl6
& Effective Time Structure
index selected fault
29h i Data
Access | RO | Mapping | TPDO | Related Mode V) Default -
Range
DI status upon . "
Setting Condition Data .
Sub- Name occurrence of the - - Data Type | Uintl6
& Effective Time Structure
index selected fault
2Ah . Data
Access | RO | Mapping | TPDO | Related Mode V) Default -
Range
DO status upon . "
Setting Condition Data .
Sub- Name occurrence of the . - Data Type | Uintl6
& Effective Time Structure
index selected fault
2Ch X Data
Access | RO | Mapping | TPDO Related Mode Range - Default -

200B-23h...200B-2Bh display corresponding parameter values when the fault displayed in 200B-23h occurs.
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Setting Condition

Data

. Name Internal fault code - Data Type | Uintl6
Sul & Effective Time Structure »
index o
2Eh Access | RO | Mapping | TPDO Related Mode oo 0to 65535 | Default 0
Absolute encoder fault
information given b Setting Condition Data
Sub- Name g Y 5 . - Data Type | Uint16
; FPGA upon occurrence | & Effective Time Structure
Tt of the selected fault
2Fh
. Data
Access | RO | Mapping | TPDO | Related Mode e 0t0 65535 | Default 0
System status
information given b Setting Condition Data
Sub- Name 8 Y g o - Data Type | Uintl6
. FPGA upon occurrence | & Effective Time Structure
Tt of the selected fault
30h
. Data
Access | RO | Mapping | TPDO Related Mode e 0 to 65535 Default 0
System fault information
iven by FPGA upon Setting Condition Data
Sub- Name & y P 2 o - Data Type | Uint16
occurrence of the & Effective Time Structure
index
selected fault
31h
. Data
Access | RO | Mapping | TPDO Related Mode e 0 to 65535 Default 0
Encoder fault
information upon Setting Condition Data X
Sub- | Name o - Data Type | Uintl6
occurrence of the & Effective Time Structure
index
selected fault
32h
. TPD Data
Access | RO | Mapping Related Mode 0 to 65535 Default 0
o] Range
Internal fault code upon . .
Setting Condition Data .
Sub- Name occurrence of the . - Data Type | Uintl6
& Effective Time Structure
index selected fault
34h . TPD Data
Access | RO | Mapping Related Mode 0t0 65535 | Default 0
0 Range
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Position deviation Setting Condition Data Data
Name . . - - Int32
Sub- counter & Effective Time Structure Type
index 23lo (231 -1)
: PP/HM/| Data
36h Access | RO | Mapping | TPDO | Related Mode (reference Default | 0
CSP Range it
uni

Indicates the position deviation value which has not been divided or multiplied by the electronic gear ratio in the position

control mode.
This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.
Note: Position deviation (reference unit) refers to the value converted with encoder position deviation, so the precision

may be compromised.

Setting Condition Data Data
Sub- Name | Motor speed actual value o - - Int32
& Effective Time Structure Type
index
X Data -6000 to +6000
38h | Access | RO | Mapping | TPDO | Related Mode - Default | 0
Range (RPM)

Indicates the actual value of the motor speed, which is accurate to 0.1 RPM.
This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.
You can set the filter time constant for speed feedback in 200A-1Ah.

Sub- Bus voltage of the Setting Condition Data Data )
Name L Rk . - - Uintl6
index control circuit & Effective Time Structure Type
3Ah Access RO ‘ Mapping ‘ TPDO Related Mode - | Data Range 0to 6553.5 Default 0
Indicates the DC bus voltage of the control circuit after rectification.
Mechanical absolute | Setting Condition Data Data )
Name - . . . - - Uint32
Sub- position (low 32 bits) | & Effective Time Structure Type
index 0to 232
3Bh | Access | RO | Mapping | TPDO | RelatedMode | All | DataRange | (reference | Default 0
unit)

Indicates the low 32-bit value (encoder unit) of the mechanical position feedback when an absolute encoder is used.

N Mechanical absolute c Szt.t{ng a Data Data nt32
Sub- ame position (high 32 bits) on -ItIOn‘ " | Structure ) Type nt
index Effective Time
3Dh ) Data 230 (231-1)
Access | RO | Mapping | TPDO | Related Mode All . Default 0
Range (reference unit)

Indicates the high 32-bit value (encoder unit) of the mechanical position feedback when an absolute encoder is used.
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Name | Notrdy (Not ready) state Condition & - | Data Structure - Uint32
index R Type
" Effective Time
4
Access | RO ‘ Mapping ‘ TPDO Related Mode All Data Range 0to5 Default 0
Display Value Meaning
0 None
1 Control circuit power supply error (HOB-57)
2 Phase loss detection error
3 Main circuit power supply error (including short-circuited-to-ground error)
4 Other servo drive faults
5 Short-circuited-to-ground detection not done
Setting et Data
Sub- | Name | Encoder temperature Condition & - - Int16
. . Structure Type
index Effective Time
43h . -100 to
Access | RO | Mapping | TPDO | Related Mode All | Data Range 4200 Default -
Indicates the encoder temperature value.
setting Data Data
Sub- Name Brake load rate Condition & - - Int16
R Structure Type
index Effective Time
44h X 0to 200
Access | RO | Mapping | TPDO | Related Mode All | Data Range %) Default 0
0,
Indicates the brake load rate. When the load rate exceeds 100%, the servo drive stops braking.
Settin
Sub- Number of revolutions of . € Data Data i
Name Condition & - - Uint16
index the absolute encoder . Structure Type
N Effective Time
47 X
Access | RO ‘ Mapping ‘ TPDO | Related Mode All | Data Range | 0to 65535 | Default 0
Indicates the number of revolutions of the absolute encoder.
Sinele- . ;
ingle-turn position SetAtlAng i Data
Sub- Name feedback of absolute Condition & - - Uint32
. Structure Type
index encoder Effective Time
48h : Data 0to (231-1)
Access | RO | Mapping | TPDO | Related Mode All ) Default 0
Range (encoder unit)

Indicates the single-turn position feedback of the encoder.
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Absolute position (low 32 Setting

Data Data

Sub- Name bits) feedback of the Condition & - - Int32

I Structure Type
index absolute encoder Effective Time
4Eh ) Data 230 (231-1)
Access | RO | Mapping | TPDO Related Mode All . Default 0

Range (encoder unit)

Indicates the low 32-bit value of the position feedback of the absolute encoder.

Absolute position (high Setting
. . Data Data
Sub- Name | 32 bits) feedback of the Condition & - - Int32
A Structure Type
index absolute encoder Effective Time
50h . Data 20 (231-1)
Access | RO | Mapping | TPDO | Related Mode All h Default | 0
Range (encoder unit)

Indicates the high 32-bit value of the position feedback of the absolute encoder.

Single-turn position (low Setting

Data Data

Sub- Name 32 bits) of the rotating Condition & - - Uint32

K . Structure Type
index load Effective Time
52h . Data 0to (232-1)
Access | RO | Mapping | TPDO | Related Mode All K Default 0

Range (encoder unit)

Indicates the low 32-bit value (encoder unit) of the position feedback of the load when the absolute encoder system works
in the rotation mode (2002-02h = 2).

Single-turn position Setting
: . Data Data
Sub- | Name (high 32 bits) of the Condition & | struct - Type Int32
) ructure
index rotating load Effective Time
54h ) Data 210 (2%1-1)
Access | RO | Mapping | TPDO | Related Mode All . Default 0

Range (encoder unit)

Indicates the high 32-bit value (encoder unit) of the position feedback of the load when the absolute encoder system
works in the rotation mode (2002-02h = 2).

Single-turn position of SeiinE Data Data
Sub- Name . Condition & - - Int32
the rotating load . Structure Type
index Effective Time
56h ) Data 2to0(231-1)
Access | RO | Mapping | TPDO | Related Mode All K Default 0
Range (reference unit)

Indicates the position feedback of the load when the absolute encoder system works in the rotation mode (2002-02h = 2).

Group number of the Set.t|‘ng Data Data .
Sub- Name Condition & - - Uintl6
abnormal parameter L Structure Type
index Effective Time
5Bh . Data
Access | RO | Mapping | TPDO | Related Mode All e 0 to 65535 Default 0

Indicates the group number of the abnormal parameter when E101 occurs.
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Offset of abnormal Setting
s Data Data
Sub- Name parameter within the Condition & - - Uint16
- Structure Type
index group Effective Time
5Ch . Data
Access | RO | Mapping | TPDO | Related Mode All Range 0 to 65535 Default 0
Indicates the offset of the abnormal parameter within the parameter group when E101 occurs.
2.5.3.13  Group 200Dh: Auxiliary Function Parameters
Auxilia Setting Condition & Data
Name . Y g . . - ARR Data Type Uintl6
Index functions Effective Time Structure
200Dh ’ OD Data OD Default
Access | - | Mapping | - Related Mode - | DataRange Default
Range Value
Used to set monitoring parameters.
. Setting Condition Data
Sl Name Number of entries e ) . - ARR Data Type Uint8
index & Effective Time Structure
00h Access | RO ‘ Mapping | No Related Mode - | DataRange - Default 21
- Setting Condition | At sto Data Data
Sily Name Software reset e k . P - Uintl6
index & Effective Time | &Atonce Structure Type
0lh | Access | RW ‘ Mapping ‘ - Related Mode - DataRange | 0Otol Default 0
Defines whether to enable software reset.
Setpoint Description Remarks
0 No operation -
Programs in the servo drive are reset automatically (similar to the program
1 Enable reset upon power-on) after the software reset function is enabled, without the
need for a power cycle.

Software reset is available in the following conditions:
The servo drive is in the S-OFF state.

No. 1 non-resettable faults do not occur.
No operation is performed on EEPROM (the software reset function is invalid when 200A-04h is set to 1).
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Sub- Setting Condition At stop Data Data .
Name Fault reset i i - Uint16
index & Effective Time | &Atonce | Structure Type
02h Access | RW ‘ Mapping ‘ - Related Mode - DataRange | 0tol Default 0

Defines whether to enable fault reset.

Setpoint Description Remarks

0 No operation -

When a No. 1 or No. 2 resettable fault occurs, you can enable the fault
reset function in the non-operational state after rectifying the fault

1 Enable cause, stopping the keypad from displaying the fault.

When a No. 3 warning occurs, you can enable the fault reset function
directly, regardless of the servo drive status.

For fault classification, see Chapter "Troubleshooting".

The fault reset function, once enabled, stops the keypad from displaying the fault only. It does not activate modifications
made on parameters.

This function is not applicable to non-resettable faults. Use this function with caution in cases where the fault causes are

not rectified.

Sub- Offline inertia auto- | Setting Condition | At stop Data Data )
Name . ) . - Uintl6

index tuning & Effective Time | &Atonce | Structure Type

03h | Access | RW | Mapping | - | Related Mode . DataRange | 0tol | Default | 0

Used to enable offline inertia auto-tuning through the keypad.
In the parameter display mode, switch to "200D-03h", and press the SET key to enable offline inertia auto-tuning. For
details, see section "Inertia Auto-tuning".

Sub- Encoder initial angle | Setting Condition | At stop Data Data )
Name . ) . - Uintl6
index auto-tuning & Effective Time | &Atonce | Structure Type
04h Access | RW ‘ Mapping ‘ - Related Mode - DataRange | 0tol Default 0
Setpoint Description
0 No operation
1 Enable
Sub- Read/write in Setting Condition At stop Data Data i
Name . . - Uintl6
index encoder ROM & Effective Time | &Atonce | Structure Type
05h | Access | RW ‘ Mapping ‘ - Related Mode - Data Range | 0to2 Default 0
Setpoint Description
0 No operation
1 Write ROM
2 Read ROM
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Sub- Setting Condition | At stop Data Data .
Name Emergency stop k X - Uintl6
index & Effective Time | &Atonce | Structure Type
06h | Access | RW ‘ Mapping ‘ - Related Mode - DataRange | 0tol Default 0
Defines whether to enable emergency stop.
Setpoint Description
0 No operation
1 Enable

When emergency stop is enabled, the servo drive stops immediately in the stop mode defined by 605Ch regardless of the

operating status.
- . Setting Condition Data Data
St Name Jog function 8 o _ _ Uintl6
index & Effective Time Structure Type
0Ch | Access | RW ‘ Mapping ‘ - Related Mode - Data Range - Default -
Used to enable the jog function through the keypad.
The jog function can be set through the keypad. For details, see Section "Jogging" in SV660N Series Servo Drive
Commissioning Guide.
This function is not related to the control mode of the servo drive.
) ", During
Forced DI/DO Setting Condition ) Data Data .
Sub- Name Rk Rk . running - Uintl6
selection & Effective Time Structure Type
index & At once
12h . Data
Access | RW | Mapping | - Related Mode - O0to3 | Default 0
Range
Defines whether to enable forced DI/DO.
. . During
) Setting Condition ) Data Data .
Sub- Name Forced DI setting . running - Uint16
& Effective Time Structure Type
index & At once
13h . Data
Access | RW | Mapping | - Related Mode - Range 0to31 | Default 31

3).

Example:

Di4 DI2

D‘IS D‘I3 DIl

i

H H H H
1111

or

Whether the DI function is active depends not only on 200D-13h but also on the DI logic set in group 2003h.

Used to set the level logic of the DI functions assigned in group 2003h when forced DI function is enabled (200D-12h =1 or

The value of 200D-13h is displayed as a hexadecimal on the keypad, when it is converted to a binary value, bit(n) = 1
indicates the DI function logic is high level; bit(n) = 0 indicates the DI function logic is low level.

The value of 200D-13h is 0x1E, which corresponds to the binary value "11110", indicating DI1 is low level, and DI2 to DI5 are
high level. You can also monitor the status of DI1 to DI5 through 200B-04h.
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Durin
. Setting Condition X € Data Data .
Sub- Name | Forced DO setting L running - Uint16
& Effective Time Structure Type
index & At once
14h . Data
Access | RW | Mapping | - Related Mode - Range Oto7 Default 0

Defines whether the DO functions assigned in group 2004h are active when the forced DO function is enabled (200D-12h =
2o0r3).

The value of 200D-14h is displayed as a hexadecimal on the keypad. When it is converted to a binary value, bit(n) = 1
indicates the DO function is active; bit(n) = 0 indicates the DO function is inactive.

Example:

The value of 200D-14h is 6, which corresponds to the binary value "110", indicating the function assigned to DO1 is active,
and functions assigned to DO2 and DO3 are inactive. Assume DO1...D03 in group 2004h are "active low", then 200B-06h is

displayed as follows:

D02
po3 ‘ po1
H H L
110
Absolute encoder Setting Condition At stop Data Data .
Sub- Name Rk § - Uintl6
reset & Effective Time & At once Structure Type
index
. Data

15h Access | RW | Mapping | - Related Mode All Range 0to2 Default 0

Defines whether to reset the encoder fault or the multi-turn data of the encoder.

Setpoint Description
0 No operation
1 Reset encoder fault
2 Reset encoder fault and multi-turn data

Note

The absolute position of the encoder changes abruptly after multi-turn data reset. In this
case, perform mechanical homing.

2.5.3.14 Group 200Eh: Communication Function Parameters

Communication Setting Condition Data Data .
Name . . - ARR Uintl6
parameters & Effective Time Structure Type
Index
oD
200Eh . Data OD Data
Access | - | Mapping | - Related Mode - Default | Default
Range Range Val
alue

Defines servo motor parameters.
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) Setting Condition Data Data )
Sub- Name Number of entries k X - ARR Uint8
& Effective Time Structure Type
index
. Data
00h Access | RO | Mapping | No Related Mode - - Default 97
Range
. . During
Sub- Setting Condition X Data Data X
Name Node address } . running - Uint1l6
index & Effective Time Structure Type
- & At once
01 X
Access | RW ‘ Mapping ‘ - Related Mode - Data Range | 1to 127 | Default 1

Defines the servo drive axis address during RS232 communication.

0: Broadcast address. The host controller performs the write operation on all the servo drives through the broadcast
address. The servo drives acts accordingly after receiving the broadcast address frames, without responding.
1to 127: Each of the servo drive networked must have a unique address. Otherwise, communication error or failure will

oceur.
Update parameter .
N . L. During

Sub- values written through | Setting Condition X Data Data X

Name L ) . running - Uintl6
index communication to & Effective Time Structure Type

& At once

02h EEPROM

Access | RW ‘ Mapping ‘ - Related Mode - DataRange | 0to3 | Default 3

Defines whether to save parameters written through RS$232 and EtherCAT (writing with SDO only) communication to

EEPROM.

Note

The value of 200E-02h will always be updated and saved to EEPROM.

If the parameters modified need not be saved after power off, set 200E-02h to 0. This is to
prevent EEPROM from being damaged by frequent parameter saving, leading to E108.0
(Parameter write error).

Sub-
index
15h

Setting Condition Data Data .
Name | EtherCAT slave name k . - - Uint1l6
& Effective Time Structure Type
. Data
Access | RO | Mapping | No Related Mode - Range 0to 65535 | Default -

Indicates the station number assigned to the slave by the master during EtherCAT communication.

-198-




EtherCAT Communication

. Setting Condition Data Data :
Sub- Name EtherCAT slave alias i i - - Uintl6
& Effective Time Structure Type
index
. Data
16h Access | RW | Mapping | No Related Mode - Range 0to 65535 | Default -

For masters that fail to assign the station numbers, set the slave station numbers through 200Eh-16h during EtherCAT
communication.

200E-16h = 0: The master assigns the station numbers by default.

200E-16h # 0: The set station number applies by default, with the one assigned by master deactivated.

. . During
Sub- . Setting Condition X Data Data X
Name Sync loss window . running - Uintl6
index & Effective Time Structure Type
& At once
17h N
Access | RW ‘ Mapping ‘ - Related Mode - DataRange | 1t020 | Default 8

Defines the maximum number of master signal loss events allowed by the slave. The slave reports EE08.2 (IRQ loss) if the
value of 200E-17h is exceeded.

Durin
EtherCAT station alias | Setting Condition ) 8 Data Data .
Sub- Name . . running - Uintl6
from EEPROM & Effective Time Structure Type
index & At once
18h . 0to
Access | RW | Mapping | - Related Mode - Data Range Default 0
65535
Durin
Setting Condition X & Data Data .
Sub- Name Sync loss counter k X running - Uintl6
& Effective Time Structure Type
index & At once
19h . Oto
Access | RW | Mapping | - Related Mode - Data Range Default 0
65535
Port 0 invalid frame | Setting Condition . Data Data i
Sub- Name o At display - Uint16
X counter & Effective Time Structure Type
index
. Oto
1Ah | Access | RO | Mapping | - Related Mode - Data Range 65535 Default | 0

Indicates CRC error of Port0. If there is a counting value, the frames received by Port0 are damaged. The possible cause
may lie in the cable or PHY port, including 0x301 RX-ER. Normally, 0x300 = 0x301, if 0x300 > 0x301, CRC errors occur in the
network.

Port 1 invalid frame | Setting Condition . Data Data X
Sub- Name o At display - Uintl6
: counter & Effective Time Structure Type
index
. O0to
1Bh Access | RO | Mapping | - Related Mode - Data Range 65535 Default 0

Indicates CRC error of Portl. If there is a counting value, the frames received by Port0 are damaged. The possible cause
may lie in the cable or PHY port, including 0x301 RX-ER. Normally, 0x300 = 0x301, if 0x300 > 0x301, CRC errors occur in the
network.
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Port 0/1 transfer error | Setting Condition . Data Data .
Sub- Name o At display - Uint16
X counter & Effective Time Structure Type
index 5
q to
1Ch Access | RO | Mapping | - Related Mode - Data Range Default 0
65535
If the received data is wrong and ended with an extra error flag, it indicates the data has already been processed by other
stations.
Process unit and PDI | Setting Condition . Data Data .
Sub- Name o At display - Uint16
. error counter & Effective Time Structure Type
index
. Oto
1Dh | Access | RO | Mapping | - Related Mode - Data Range 65535 Default | 0

If data exchange error occurs between ESC and internal MCU, keep the setpoint to 0. If the counting value increases, the
internal anti-disturbance performance of the board is abnormal.

Setting Conditi ) Dat Data
Sub- Name | Port0/1 loss counter etting .on I N at display aa - Uintl6
; & Effective Time Structure Type
index
) 0to
1Eh Access | RO | Mapping - Related Mode - Data Range 65535 Default 0

If data link loss is detected by the ESC port, the counting value of the corresponding link loss counter increases. This may
be caused by poor contact or broken cables.

- . Setting Conditi At st Dat: Data
Sub Name | Sync mode setting etting ondition stop BlE B Uintl6
index & Effective Time & At once Structure Type
20h Access | RW ‘ Mapping | - Related Mode - DataRange | 0to2 | Default 1
Defines the synchronization mode.
Setpoint Operation mode Description
0 Manufacturer function Manufacturer function
L Applicable to host controllers with a jitter of 1 us during
1 Synchronization mode 1 R
synchronization.
L Applicable to host controllers with a jitter above 1 us during
2 Synchronization mode 2 L
synchronization.

Note

In synchronization mode, the synchronization cycle must be an integer multiple of 125 us.
Otherwise, the servo drive reports EE13.0 (Synchronization cycle setting error).
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. Setting Condition At stop Data Data .
Sub- Name Sync error window o - Uintl6
& Effective Time & At once Structure Type
index
. 100 to
21h Access | RW | Mapping | - Related Mode - Data Range Default | 3000
4000 (ns)

Defines the permissible jitter range of synchronization signals when the servo drive works in synchronization mode 1
(200E-20h = 1).

Note

In synchronization mode 1 (200E-20h = 1), if the jitter range of synchronization signals
exceeds the value of 200E-21h after ESM enters the OP state, the servo drive reports EE15.0
(Synchronization cycle error too large).

EtherCAT network Setting Condition : Data Data .
Sub- Name ) o At display - Uintl6
state and link state & Effective Time Structure Type
index s
. ata 0to
22h Access | RO | Mapping | - Related Mode - Default 0
Range 65535

Indicates the connection status of the state machine and EtherCAT network ports.

Durin
CSP excessive position | Setting Condition . g Data Data .
Sub- Name i . § running - Uintl6
. increment counter & Effective Time Structure Type
index & At once
23h . Oto
Access | RO | Mapping | - Related Mode - Data Range 65535 Default 0

Defines the counting value when the position reference increment exceeds the maximum position reference increment
threshold. When the counting value exceeds the threshold, EB01.0 or EBO1.1 occurs.

Setting
Data Data
Sub- Name AL fault code Condition & - - Uintl6
L Structure Type
index Effective Time
24h . 0to
Access | RO | Mapping - Related Mode - Data Range Default 0
65535
——. During
ettin .
Sub- Enhanced link L 2 running Data Data )
Name X Condition & - Uint16
index detection enable . & Next Structure Type
Effective Time
25h power-on
Access | RO ‘ Mapping | - Related Mode - DataRange | 0Otol | Default 0
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During
Setting .
EtherCAT XML reset . running Data Data .
Sub- Name . Condition & - uint16
selection o & Next Structure Type
index Effective Time
power-on
26h
. De
Access | RO | Mapping | - Related Mode - DataRange | 0Otol fault 0
u
Settin Durin
Sub- ' e e Data Data )
Name | Serial port baud rate Condition & running S - T Uintl6
i ructure
md}e: Effective Time & At once
51 X
Access | RW | Mapping ‘ - Related Mode - DataRange | 0to10 | Default 9

Defines the communication rate between the servo drive and the host controller.

Setpoint

Baud rate (bps)

0

300

600

1200

2400

4800

9600

19200

38400

57600

Wl (N |o|u|h|lw|N |-

115200

=
o

230400

The baud rate set in the servo drive must be the same as that in the host controller. Otherwise, communication will fail.

Sub-
index
52h

Setting During
. X Data Data X
Name Modbus data format Condition & running - Uintl6
. Structure Type
Effective Time & At once
Access | RW ‘ Mapping | - Related Mode - DataRange | 0to3 | Default 3

Defines the data check mode between the servo drive and the host controller during communication.

The data format set in the servo drive must be the same as that in the host controller. Otherwise, communication will fail.

Durin
Sub- Modbus response | Setting Condition ne Data Data |
Name ) ) running - Uintl6
index delay & Effective Time Structure Type
iy & At once
Access | RW ‘ Mapping ‘ - Related Mode - DataRange | 0to20 | Default 0
Modbus i . During
Sub- L Setting Condition X Data Data X
Name communication . . running - Uintl6
index ) & Effective Time Structure Type
. timeout & At once
54] X
Access | RW ‘ Mapping ‘ - Related Mode - Data Range | 0to600 | Default 0
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. Setting Condition Data Data )
Sub- Name Modbus version i X - - Uintl6
& Effective Time Structure Type
index
. Data 0to
5Bh | Access | RO | Mapping | - Related Mode - Default 0
Range 655.35
4 Seftllng Daiig Data '
Sub- Name | EtherCAT COE version Condition & - - Uintl6
L Structure Type
index Effective Time
5Eh . Data
Access | RO | Mapping | - Related Mode - 0t0655.35 | Default 0
Range
: Duri
A ' SetAtlAng uri T]g Data Data '
Sub- Name XML file version Condition & running - Uintl6
L Structure Type
index Effective Time & At once
61h X Data 0to
Access | RW | Mapping | - Related Mode - Default 0
Range 655.35

2.5.3.15 Group 203Fh: Manufacturer Fault Codes

Setting Condition & Data Data .
Index | Name | Manufacturer fault code i X - VAR Uint32
N Effective Time Structure Type
203F!
Access | RO ‘ Mapping ‘ TPDO Related Mode - | DataRange | 0to(2%2-1) | Default -

Indicates the fault code of the highest level.
The value of 203Fh is a hexadecimal, in which the high 16 bits indicate the manufacturer internal fault code, and the low 16

bits indicate the manufacturer external fault code.

2.5.4 Parameters Defined by the Device Profile (Group 6000h)

Setting Condition Data Data .
Name Error code . § - VAR Uintl6
Index & Effective Time Structure Type
603Fh . Data
Access | RO | Mapping | TPDO Related Mode All e 0to 65535 Default -

When an error described in CiA402 profile occurs on the drive, 603Fh is the same as that described in CiA402. For details,
see "2.3.1 List of Fault and Warning Codes" on page 35. The value of 603F is a hexadecimal.

203Fh displays the auxiliary byte of the error code in hexadecimal. The data type of 203Fh is Uint32, in which the high 16
bits represent the internal error code of the manufacturer, and the low 16 bits represent the external error code of the

manufacturer.
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Setting Condition Data Data )
Name Control word k X At once VAR Uintl6
Index & Effective Time Structure Type
6040h . Data
Access | RW | Mapping | RPDO Related Mode All Range 0to 65535 | Default 0

Defines the control command.

bit Name Description
0 Switch on 1: Active, 0: Inactive
1 Enable voltage 1: Active, 0: Inactive
2 Quick stop 0: Active, 1: Inactive
3 Enable operation 1: Active, 0: Inactive
Operation mode X X
4t06 " Related to the operation mode of the servo drive.
specific
0: Inactive
0 -> 1: Fault reset is available only for faults and warnings that can be reset.
7 Fault reset i K
1: Other control commands are invalid.
1->0: Invalid
8 Halt 1: Active, 0: Inactive
Operation mode
9 P i Related to the operation mode of the servo drive.
specific
10 Reserved Undefined

11to 15 Manufacturer-specific Manufacturer-specific

Note:

o All bits in the control word constitute a control command.

o The meanings of bit0...bit3 and bit7 are the same in each mode. The servo drive switches to the preset status according
to the CiA402 state machine switchover process only when commands are sent in sequence. Each command
corresponds to a certain status.

o bit4...bit6 are related to each mode (see the control commands in different modes for details).

o bit9 is not defined.

Setting Condition Data Data .
Index Name Status word - VAR Uintl6

& Effective Time Structure Type
6041h

Access | RO ‘ Mapping ‘TPDO Related Mode Al

Data Range | 0to 65535 | Default 0

Indicates the servo drive status.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[ ms | oms Jila[tr[rm] ms [ w[sod]gs[ve] f [oe] so]rtso]
MSB LSB

Note: ms=manufacturer-specific; oms=operation mode specific; ila =internal limit active;
tr=target reached; rm=remote; w=warning; sod=switch on disabled; gs=quick stop; ve=voltage
enabled; f=fault; oe=operation enabled; so=switch on; rtso=ready to switch on
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Table 2-12 Description of each bit of 6041h

bit Name Description
0 Ready to switch on 1: Active, 0: Inactive
1 Switch on 1: Active, 0: Inactive
2 Operation enabled 1: Active, 0: Inactive
3 Fault 1: Active, 0: Inactive
4 Voltage enabled 1: Active, 0: Inactive
5 Quick stop 0: Active, 1: Inactive
6 Switch on disabled 1: Active, 0: Inactive
7 Warning 1: Active, 0: Inactive
8 Manufacturer-specific Undefined
9 Remote 1 Activ?, control word activated

0: Inactive
10 Target reached 1: Active, 0: Inactive
11 Internal limit active 1: Active, 0: Inactive

12to 13 Operation mode specific Related to the servo drive operation mode.
14 Manufacturer-specific Undefined
15 Home found 1: Active, 0: Inactive
Table 2-13 Descriptions of setpoints of 6041h
Binary Value Description

XXXX XxxX X0xx 0000

Not ready to switch on

XXXX XXXX X1xx 0000

Switch on disabled

Xxxx xxxx x01x 0001

Ready to switch on

XXX Xxxx x01x 0011

Switched on

XXXX Xxxx x01x 0111

Operation enabled

XXXX Xxxx X00x 0111

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XxXxx XOxx 1000

Fault

Note

« Meanings of bit0 to bit9 are the same in each mode of operation. After commands
are sent in sequence by the control word 6040h, the servo drive feeds back the
acknowledged status.

« Meanings of bit12 and bit13 vary with the mode of operation. For details, see
parameters related to each mode.

e Meanings of bit10, bitl1, and bit15 are the same in each mode of operation and
indicate the servo drive status after a certain mode of operation is implemented.
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Setting Any
f : . Data Data
Name | Quick stop option code Condition & condition VAR
- Structure Type
605Ah Effective Time & At stop
. Data
Access | RW | Mapping | No Related Mode All e 0to7 | Default

Int16

Defines the deceleration mode of the motor for stopping rotating upon quick stop and the motor status after stop.

Setpoint

Stop Mode

0

Coast to stop, keeping de-energized status

Ramp to stop as defined by 6084h/609Ah (HM), keeping de-energized status

Ramp to stop as defined by 6085h, keeping de-energized status

Stop at emergency-stop torque, keeping de-energized status

N/A

Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock status

Ramp to stop as defined by 6085h, keeping position lock status

~lo|lu|[slw N~

Stop at emergency-stop torque, keeping position lock status

When the brake function is enabled and the value of 605Ah is lower than 4, the stop mode is forcibly set to "Ramp to stop
as defined by 6085h, keeping de-energized state".

i An
Disable operation Sl y Data Data
Name option code Condition & condition Struct - Type Int16
ructure
60ch Effective Time & At stop
Access | RW ‘ Mapping ‘ No Related Mode All DataRange | -4to+1 | Default 0

Defines the deceleration mode of the motor for stopping rotating upon S-ON OFF and the motor status after stop.

Setpoint Stop Mode
-4 Ramp to stop as defined by 6085h, keeping dynamic braking status
-3 Stop at zero speed, keeping dynamic braking status
-2 Ramp to stop under all modes, keeping dynamic braking status
-1 Dynamic braking stop, keeping dynamic braking status
0 Coast to stop, keeping de-energized status
1 Ramp to stop under all modes, keeping de-energized status

Set a proper stop mode according to the mechanical status and operation requirements.
After the brake output (BK) function is enabled, the stop mode upon S-ON OFF is forcibly set to "Ramp to stop as defined
by 6085h, keeping dynamic braking status".
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An
. Setting Condition y Data Data
Name Stop option code o condition - Int1l6
& Effective Time Structure Type
605Dh & At stop
) Data
Access | RW | Mapping | No Related Mode All Ea 1to3 | Default 1

Defines the deceleration mode of the motor for stopping rotating upon halt and the motor status after stop.
PP/PV/HM mode:

Setpoint Stop Mode
1 Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock status
2 Ramp to stop as defined by 6085h, keeping position lock status
3 Stop at emergency-stop torque, keeping position lock status
PT mode:
Setpoint Stop Mode
1/2/3 Ramp to stop as defined by 6087h, keeping position lock status

An
Fault reaction option | Setting Condition ‘y‘ Data Data
Name o condition - Int16
code & Effective Time Structure Type
605Eh &At stop
. Data
Access | RW | Mapping | No Related Mode All e -5to+3 | Default 0

Defines the deceleration mode of the motor for stopping rotating upon occurrence of a No. 2 fault and the motor status
after stop.

Setpoint Stop Mode
-5 Stop at zero speed, keeping dynamic braking status
-4 Stop at emergency-stop torque, keeping dynamic braking status
-3 Ramp to stop as defined by 6085h, keeping dynamic braking status
-2 Ramp to stop as defined by 6084h/609Ah, keeping dynamic braking status
-1 Dynamic braking stop, keeping dynamic braking status
0 Coast to stop, keeping de-energized status
1 Ramp to stop as defined by 6084h/609Ah, keeping de-energized status
2 Ramp to stop as defined by 6085h, keeping de-energized status
3 Stop at emergency-stop torque, keeping de-energized status

After the brake (BK) output function is enabled, the stop mode at No. 2 fault is forcibly set to "Ramp to stop as defined by

6085h, keeping dynamic braking status".
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’ Setting Condition Data Data
Name Modes of operation . At once VAR Int8
Index & Effective Time Structure Type
6060h . Data
Access | RW | Mapping | RPDO Related Mode All Range 0to 10 | Default 0

Defines the servo drive operation mode.

Setpoint Modes of Operation
0 N/A Reserved
1 Profile position (PP) mode See se?ctlon 'Proflle Position Mode" in SV660N Series Servo Drive
Function Guide.
2 N/A Reserved
3 Profile velocity (PV) mode See section "Profile Velocity Mode" in SV660N Series Servo Drive
Function Guide.
ion "Profile T M " in SV660N i Dri
4 Profile torque (PT) mode See section "Profile Torque Mode" in SV660N Series Servo Drive
Function Guide.
5 N/A Reserved
6 Homing (HM) mode See section "Homing Mode" in SV660N Series Servo Drive Function
Guide.
7 Interpolated position (IP) mode Not supported
8 Cyclic synchronous position (CSP) See section "Cyclic Synchronous Position Mode" in SV660N Series
mode Servo Drive Function Guide.
9 Cyclic synchronous velocity (CSV) See section "Cyclic Synchronous Velocity Mode" in SV660N Series
mode Servo Drive Function Guide.
10 Cyclic synchronous torque (CST) See section "Cyclic Synchronous Torque Mode" in SV660N Series
mode Servo Drive Function Guide.

If an unsupported operation mode is set through SDO, a SDO error will be returned. For details, see "2.3.3 SDO Transfer
Abort Code" on page 44.
If an operation mode not supported is set through PDO, this operation mode is invalid.
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N Modes of operation | Setting Condition Data VAR Data nt8
ame ) - n
Inde); display & Effective Time Structure Type
6061

Access | RO ‘ Mapping ‘ TPDO Related Mode All | Data Range 0to 10 Default 0

Displays the current operation mode of the servo drive.

Setpoint Modes of Operation
0 N/A Reserved
) . See section "Profile Position Mode" in SV660N Series Servo Drive
1 Profile position (PP) mode - .
Function Guide.
2 N/A Reserved
3 Profile velocity (PV) mode See se-zctlon -Proflle Velocity Mode" in SV660N Series Servo Drive
Function Guide.
4 Profile torque (PT) mode See se?ctlon AProflle Torque Mode" in SV660N Series Servo Drive
Function Guide.
5 N/A Reserved
6 Homing (HM) mode See section "Homing Mode" in SV660N Series Servo Drive Function
Guide.
7 Interpolated position (IP) mode Not supported
s Cyclic synchronous position (CSP) | See section "Cyclic Synchronous Position Mode" in SV660N Series
mode Servo Drive Function Guide.
9 Cyclic synchronous velocity (CSV) | See section "Cyclic Synchronous Velocity Mode" in SV660N Series
mode Servo Drive Function Guide.
10 Cyclic synchronous torque (CST) See section "Cyclic Synchronous Torque Mode" in SV660N Series
mode Servo Drive Function Guide.
. Setting Condition Data Data
Name Position demand value i § - VAR Int32
& Effective Time Structure Type
6062h
. PP/HM/ Data (reference
Access | RO | Mapping | TPDO Related Mode . Default 0
CSP Range unit)

Indicates the input position reference (reference unit) in the S-ON state.

» . | Setting Condition Data Data
Name Position actual value i . - VAR Int32
& Effective Time Structure Type
6063h
X (encoder
Access | RO | Mapping | TPDO Related Mode All | Data Range unit) Default 0

Indicates the input position reference (encoder unit) in the S-ON state.

", Setting Condition Data Data
Name Position actual value i . - VAR Int32
& Effective Time Structure Type
6064h
. -(reference
Access | RO | Mapping | TPDO | Related Mode All | Data Range unit) Default 0

Represents the single-turn absolute position feedback of the rotating load in real time in user-defined unit. This value is
equal to 200B-08h in the absolute position mode.
Position actual value (6064h) x Gear ratio (6091h) = Position actual value* (6063h)
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Defines the time lapse to trigger excessive position deviation (EB00.0).

elapses, EB00.0 (Excessive position deviation) will occur.

Durin
] ] Setting Condition . & Data Data )
Name | Following error window . running VAR Uint32
& Effective Time Structure Type
Index & At once
6065h 0to (232-1)
. PP/HM/ Data 314572
Access | RW | Mapping | RPDO | Related Mode (reference | Default
CSP Range i 8
unit)
Defines the threshold of excessive position deviation (reference unit).
For 6065h, setpoints beyond 2147483647 will be forcibly changed to 2147483647.
A A Setting During e Data
Name | Following error time out Condition & running VAR Uintl6
Index X . Structure Type
Effective Time | &Atonce
6066h
) PP/HM/ Data 0to 65535
Access | RW | Mapping | RPDO | Related Mode Default 0
CSP Range (ms)

When the position deviation (reference unit) exceeds £6065h and such status persists after the time defined by 6066h

Defines the threshold for position reach.

and bit10 of 6041h is set to 1.
This flag bit is valid only when the S-ON signal is active in the PP mode.

Setting During
A L ) Data Data )
Name Position window Condition & running VAR Uint32
. . Structure Type
Index Effective Time | &Atstop
6067h Dat 0to (232-1)
ata
Access | RW | Mapping | RPDO Related Mode PP o (reference | Default 734
unit)

When the position deviation is within £6067h and the time reaches the value defined by 6068h, the position is reached

Setting During
o ) - L A Data Data .
Name Position window time Condition & running R VAR Type Uint16
uctu
Index Effective Time | &Atstop
6068h
. Data 0 to 65535
Access | RW | Mapping | RPDO Related Mode PP Default 0
Range (ms)
Defines the time window for position reach.
_ Set‘tlAng Bt Data
Name Velocity actual value Condition & - VAR Int32
Index . . Structure Type
Effective Time
606Ch
. Data
Access | RO | Mapping | TPDO | Related Mode All e - Default 0

Indicates the speed actual value (reference unit/s).
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Setting During
. . Data Data
Name Velocity window Condition & running Struct VAR Type Uintl6
ructure
Imite Effective Time | &Atonce
606Dh
A RW | Mappin RPDO Related Mod PV pata 01065535 Default 10
ccess pping elated Mode . (RPM) efau
A A ' Setting During Beii Data
Name | Velocity window time Condition & running S VAR Type Uint16
ructure
It Effective Time | &Atonce
606Eh
. Data 0to 65535
Access | RW | Mapping | RPDO | Related Mode PV Default 0
Range (ms)

606Dh is used to set the threshold for speed reach. 606Eh is used to set the window time for speed reach.

If the difference between the speed reference and speed feedback is within £606D and such status persists for the time
defined by 606E, the speed is reached, and bit10 (Target reached) of 6041h is set to 1.

This flag bit is valid only when the servo drive is enabled in PV mode.

Setting During
. Data Data
Name Velocity threshold Condition & running Struct VAR Type Uintl6
ructure
It Effective Time | & Atonce
606Fh
) Data 0to 65535
Access | RW | Mapping | RPDO | Related Mode PV Default 10
Range (RPM)

Defines the threshold for zero speed.

When the speed feedback is within 606F and the time defined by 6070 elapses, the motor speed is acknowledged to be 0
and bit12 of 6041 is set to 1.

This flag bit is valid only in PV mode.

Setting During

: . Data Data

Name | Velocity threshold time Condition & running VAR Uint16

Index X . Structure Type
Effective Time | &Atonce
6070h
i Data 0 to 65535
Access | RW | Mapping | RPDO | Related Mode PV Default 0
Range (ms)

Defines the threshold for zero speed.

When the speed feedback is within 2606F and the time defined by 6070 elapses, the motor speed is acknowledged to be 0
and bit12 of 6041 is set to 1.

This flag bit is valid only in PV mode.

Setting During
L . Data Data
Name Target torque Condition & running SEiTE VAR Type Int16
g Effective Time | &Atonce
6071h
A RW | Mapping | RPDO | RelatedMode | PT/CST | oo | M990 oo o
ccess pping elated Mode Range +4000.0 (%) efau

Defines the target torque in PT and CST modes.
The value 100.0% corresponds to the rated torque of the motor.
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Setting During
Data Data
Name Max. torque Condition & running S VAR Ty Uintl6
ructure
gt Effective Time | &Atonce
6072h
A RW Mappin RPDO | Related Mod All Data 00 4000.0 Default | 3500
ccess pping elated Mode e %) efau
Defines the maximum torque limit of the servo drive in forward/reverse direction.
Setting iz Data
Name | Torque demand value Condition & - VAR Int16
Index . . Structure Type
Effective Time
6074h
. Data
Access | RO | Mapping | TPDO | Related Mode All ~(%) Default -
Range
Indicates the torque reference output value during operation.
The value 100.0% corresponds to the rated torque of the motor.
Setting Bt Data
Name Torque actual value Condition & - VAR Int16
Index X : Structure Type
Effective Time
6077h
. Data
Access | RO | Mapping | TPDO | Related Mode All -(%) Default -
Range
Indicates the actual torque output of the servo drive.
The value 100.0% corresponds to the rated torque of the motor.
N Setting During Baiia Data
Name Target position Condition & running VAR Int32
A Structure Type
Index Effective Time | & Atonce
607Ah pata | 2% 23t-1)
Access | RW | Mapping | RPDO | Related Mode PP/CSP e (reference | Default 0
unit)

Defines the target position in PP mode and CSP mode.
In CSP mode, 607Ah represents the absolute target position. In PP mode, 607Ah represents either incremental position or

absolute position as defined by the control word.

Setting During
. . Data Data
Name Home offset Condition & running VAR Int32
. Structure Type
Index Effective Time | &Atstop
607Ch 2to (23%-1)
. Data
Access | RW | Mapping Related Mode HM Range (reference | Default 0
unit)

Home offset is used in the following cases:
o Determines the present position according to 60E6h after homing is done.
« If 607Ch is outside the value of 607Dh (Software position limit), EE09.1 (Home setting error) will occur.

Defines the physical distance between the mechanical zero and the motor home in the homing mode.
The home offset is activated only after homing is done upon power-on and bit15 of 6041h is set to 1.
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Software position Setting Condition Data Data .
Name o . . - VAR Uint32
Index limit & Effective Time Structure Type
607Dh . Data OD Data 0D Default
Access | - | Mapping | Yes Related Mode All Default
Range Range Value

Defines the minimum and maximum software position limits.

e Minimum absolute software position limit = (607D-1h)

o Maximum absolute software position limit = (607D-2h)

The software position limit is used to judge the absolute position. When homing is not performed, the internal software
position limit is invalid.

The condition for activating the absolute software position limit is set in the object dictionary 0x200A-02h.

o 0: No limit

o 1: Absolute software position limit activated

© 2: Absolute software position limit activated after homing

The absolute software position limit takes effect once the following conditions are met: The device is powered on, the
homing operation is done, and bit15 of 6041h is set to 1. If the minimum software position limit is higher than the
maximum software position limit, EE09.0 (Software position limit setting error) will occur.

When the position reference or position feedback reaches the internal software position limit, the servo drive takes the
position limit as the target position in the position control mode and stops upon reaching the limit, with an overtravel fault
being reported. If a reverse displacement command is input, the motor exits from the overtravel state and this bit is zeroed
out.

When both the DI limit switch and internal software position limit are activated, the overtravel status is determined by the
DI limit switch.

Highest sub-index Setting Condition Data Data .
Sub- Name i . - - Uint8
; supported & Effective Time Structure Type
index
. Data
Oh | Access | RO | Mapping | No Related Mode - - Default 2
Range
) . During
. N Setting Condition X Data Data
Name Min. position limit . . running - Int32
Sub- & Effective Time Structure Type
d & At once
index
2to (231-1)
1h . Data 31
Access | RW | Mapping | RPDO Related Mode All N (reference | Default | -2
8 unit/s)
. . During
e Setting Condition X Data Data
Name Max. position limit o running - Int32
Sub- & Effective Time Structure Type
: & At once
index
2to (2%1-1)
2h . Data 31
Access | RW | Mapping | RPDO Related Mode All Range (reference | Default | 2°*-1
unit/s)

Defines the maximum software position limit relative to the mechanical zero.
Maximum software position limit = (607D-2h)
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During
. Setting Condition . Data Data .
Name Polarity & Effective Ti running Struct VAR — Uint8
Index ective Time | o stop ructure yp!
607Eh
. Data
Access | RW | Mapping | RPDO Related Mode All s 0to 255 Default 0
Defines the polarity of position, speed, and torque references.
bit Description
0to4 | Undefined
Torque reference polarity
0: Multiply by 1
5 1: Multiply by -1
PT: Inverts the target torque (6071h).
CSP/CSV: Inverts the torque offset (60B2h).
CST: Inverts the torque reference (6071h + 60B2h).
Speed reference polarity
0: Multiply by 1
6 1: Multiply by -1
PT: Inverts the target torque (6071h).
CSP: Inverts the velocity offset (60B1h)
CSV: Inverts the speed reference (60FFh + 60B1h).
Position reference polarity
0: Multiply by 1
7 1: Multiply by -1
PP: Inverts the target position (607Ah)
CSP: Inverts the position reference (607Ah + 60BOh).
Durin Data
) . Setting Condition ) & Data .
Name Max. profile velocity i ) running Struc VAR Uint32
& Effective Time Type
Index & Atonce ture
607Fh 0to (2%2-1)
A RW | Mapping | RPDO | Related Mod PR/PV/PT/ || Data (ref Defaul 10485
reference
ccess pping elated Mode HM/CST Reame : efault 7600
unit/s)
Defines the speed limit in PP, PV, PT, CST, and HM modes.
X . During
. ) Setting Condition ) Data Data )
Name Profile velocity o running VAR Uint32
& Effective Time Structure Type
Index & At once
6081h Data 0to (232-1)
Access | RW | Mapping | RPDO | Related Mode PP e (reference Default | 174762
¢ unit/s)
Defines the constant operating speed of the target position in PP mode.
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Durin
. . Setting Condition . € Data Data .
Name Profile acceleration k § running VAR Uint32
& Effective Time Structure Type
Index & At once
6083h 0to (231-1)
. Data 174762
Access | RW | Mapping | RPDO | Related Mode PP/PV (reference | Default
Range 2 66667
unit/s”)
Defines the position reference acceleration in PP mode.
In PP mode, if the value of 6083h exceeds that of 60C5h, the value of 60C5h will be used.
For 6083h, the setpoint 0 will be forcibly changed to 1.
. . During
] . Setting Condition ) Data Data .
Name Profile deceleration i . running VAR Uint32
& Effective Time Structure Type
Index & At once
6084h 0to (231-1)
. Data 174762
Access | RW | Mapping | RPDO | Related Mode PP/PV (reference Default
Range D 66667
unit/s®)
Defines the position reference deceleration in PP mode.
In PP mode, if the value of 6084h exceeds that of 60C6h, the value of 60C6h will be used.
For 6084h, the setpoint 0 will be forcibly changed to 1.
During
) . Setting Condition ) Data Data .
Name | Quick stop deceleration o running VAR Uint32
& Effective Time Structure Type
Index & At stop
6085h PP/PV/ Data 0t02%2-1
Access | RW | Mapping | Yes Related Mode HM/CSP/ (reference | Default | 23!-1
Range 2
csv unit/s?)

with 605Dh (Stop option code) set to 2.
For 6085h, the setpoint 0 will be forcibly changed to 1.

Defines the deceleration rate during ramp-to-stop when the quick stop command is active in the PP, CSV, PV, and HM

modes, with 605Ah (Quick stop option code) set to 2 or 6.
Defines the deceleration rate during ramp-to-stop when the halt command is active in the PP, CSV, PV, and HM modes,

Index
6087h

servo drive decelerates to stop as defined by 6087h.
If the value of 6087h exceeds the torque reference limit, the limit value will be used.
For 6087h, the setpoint 0 will be forcibly changed to 1.

. " During

Setting Condition . Data Data .
Name Torque slope Rk X running VAR Uint32

& Effective Time Structure Type

& At once
. Data 0t02%2-1 »
Access | RW | Mapping | RPDO | Related Mode PT/CST Default | 2°4-1
Range (%/s)

Defines the acceleration rate (torque reference increment per second) of the torque reference in PT and CST modes.
In PT and CST modes, if 605A (Quick stop option code) is set to 1, 2, 5, or 6, or 605D (Stop option code) is set to 1 or 2, the
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) Setting Condition Data Data .
Name Gear ratio . . - ARR Uint32
& Effective Time Structure Type
Index
oD
6091h . Data OD Data De
Access | - Mapping | Yes Related Mode All Default
Range Range fault val
alue

Defines the proportional relation between the load shaft displacement designated by the user and the motor shaft
displacement.

The relation between the motor position feedback (encoder unit) and the load shaft position feedback (reference unit) is
as follows.

Motor position feedback = Load shaft position feedback x Gear ratio

The relation between the motor speed (RPM) and the load shaft speed (reference unit/s) is as follows.

Load shaft speed x Gear ratio (6091h) .
Motor revolutions

60

Motor speed (RPM) =

The relation between the motor acceleration (RPM/ms) and the load shaft acceleration (reference unit/sz) is as follows.

. Load shaft acceleration x Gear ratio (6091h) 1000
Motor acceleration = X

Motor revolutions 60
Highest sub-index Setting Condition Data Data .
Sub- | Name i X - - Uint8
supported & Effective Time Structure Type
index
. Data
00h | Access| RO | Mapping | No Related Mode - - Default 2
Range
i During
Setting .
X . running Data Data i
Sub- Name Motor revolutions Condition & - Uint32
. & At Structure Type
index Effective Time
once
0th 2
. Data 1to (27 - Encoder
Access | RW | Mapping | RPDO Related Mode - Default R
Range |[1) resolution
Settin Durin
i . g . g Data Data .
Sub- | Name Shaft revolutions Condition & running - Uint32
. Structure Type
index Effective Time | &Atonce
02h . Data 3 De
Access | RW | Mapping | RPDO | Related Mode - 1to(2°-1) 1
Range fault
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' Setting Duri'ng Data Bete
. Name Homing method Condition & unning | cture VAR Type Int8
6098h Effective Time & At stop
Access | RW | Mapping | RPDO | Related Mode HM DataRange | -2to+35 feiflt 0
Indicates the servo drive status.
Mode Description
-2 Forward, positive mechanical limit as deceleration point and Z signal as home
-1 Reverse, negative mechanical limit as deceleration point and Z signal as home
L Reverse, negative limit switch as deceleration point and Z signal as home, falling edge of the negative limit
switch signal must be reached before Z signal
5 Forward, positive limit switch as deceleration point and Z signal as home, falling edge of positive limit
switch signal must be reached before Z signal
3 Forward, home switch as deceleration point and Z signal as home, falling edge on the same side of the
home switch signal must be reached before Z signal
4 Reverse, home switch as deceleration point and Z signal as home, rising edge on the same side of the
home switch signal must be reached before Z signal
s Reverse, home switch as deceleration point and Z signal as home, falling edge on the same side of the
home switch signal must be reached before Z signal
6 Forward, home switch as deceleration point and Z signal as home, rising edge on the same side of the
home switch signal must be reached before Z signal
; Forward, home switch as deceleration point and Z signal as home, falling edge on the same side of the
home switch signal must be reached before Z signal
8 Forward, home switch as deceleration point and Z signal as home, rising edge on the same side of the
home switch signal must be reached before Z signal
5 Forward, home switch as deceleration point and Z signal as home, rising edge on the other side of the
home switch signal must be reached before Z signal
10 Forward, home switch as deceleration point and Z signal as home, falling edge on the other side of the
home switch signal must be reached before Z signal
I Reverse, home switch as deceleration point and Z signal as home, falling edge on the same side of the
home switch signal must be reached before Z signal
b Reverse, home switch as deceleration point and Z signal as home, rising edge on the same side of the
home switch signal must be reached before Z signal
13 Reverse, home switch as deceleration point and Z signal on the other side of the home switch signal as
home, rising edge on the other side of the home switch signal must be reached before Z signal
Reverse, home switch as deceleration point and Z signal on the other side of the home switch signal as
14 home, falling edge on the other side of the home switch signal must be reached before Z signal
15to 16 N/A
17to32 | Similar to setpoints 1...14 except that the deceleration point coincide with the home
33 Reverse, Z signal as home
34 Forward, Z signal as home
35 Current position as home

-217-



EtherCAT Communication

Setting
. Data Data
Name Homing speeds Condition & - ARR Uint32
R Structure Type
Index Effective Time
6099h
. Data OD Data op
Access | - | Mapping | Yes Related Mode HM Default | Default
Range Range
Value
Defines the two speed values used in the homing mode.
o Speed during search for switch
o Speed during search for zero
Highest sub-index Set.t|.ng Data Data .
Sub- | Name Condition & - - Uint8
supported o Structure Type
index Effective Time
Oh . Data
Access | RO | Mapping | No Related Mode - 2 Default 2
Range
Settin Durin
Speed during search for . g . & Data Data X
Name switch Condition & running TR - T Uint32
. wi uctu
Sub Effective Time | &Atstop
index 7]
O0to (2°-1)
1h i Data De
Access | RW | Mapping | RPDO | Related Mode HM (reference 1747627
Range unit/s) fault

timeout).

shorten the deceleration time.

Defines the speed in searching for the deceleration point signal. A high setpoint prevents occurrence of E601.0 (Homing

Note: After finding the deceleration point, the slave decelerates and blocks the change of the home signal during
deceleration. To prevent the slave from encountering the home signal during deceleration, set the switch position of the
deceleration point signal properly to leave sufficient deceleration distance or increase the homing acceleration rate to
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Settin Durin
Speed during search for . & . & Data Data X
Name ero Condition & running S - oo Uint32
b z uctu
sub Effective Time | &Atstop
index ot (232 )
o _
2h i Data
Access | RW | Mapping | RPDO | Related Mode HM e (reference | Default | 174763
unit/s)

Defines the speed in searching for the home signal. Set this sub-index to a low value to avoid overshoot during stop at high

speed, preventing excessive deviation between the stop position and the preset mechanical home.
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Setting During
f : . Data Data
Name Homing acceleration Condition & running - Uint32
" . Structure Type
Index Effective Time | &Atstop
609A Data 0to (2%2-1)
Access | RW | Mapping | RPDO | Related Mode HM Range (reference | Default | 100
unit/sz)

Defines the acceleration rate in the homing mode.

The setpoint is activated after homing is started.

In the HM mode, if 605Dh (Stop option code) is set to 2, the servo drive decelerates to stop as defined by 609Ah.
609A indicates the position reference (reference unit) increment per second. For 609A, the setpoint 0 will be forcibly
changed to 1.

Setting During
. . . Data Data
Name Position offset Condition & running VAR Int32
q . Structure Type
Index Effective Time & At once
60B0h Data 2to (231-1)
Access | RW | Mapping | RPDO | Related Mode CSP Range (reference | Default 0
unit)
Defines the position reference offset in CSP mode.
The sum of 607Ah and 60BOh determines the target position of the servo drive.
Target position = 607Ah + 60BOh
' Set-t|-ng Dur|r1g Beti Data
Name Velocity offset Condition & running VAR Int32
. Structure Type
Index Effective Time | & At once
60B1h Data 2to (23-1)
Access | RW | Mapping | RPDO | Related Mode | CSP/CSV Range (reference | Default 0
unit/s)

Defines the external speed feedforward signal of EtherCAT in CSP mode (activated when 2005-14h is set to 2). 60B1h can
be used to reduce the position deviation during positioning. After positioning is done, set the velocity offset to 0. Failure to
comply will result in deviation between the target position and the position feedback.

60B1h also defines the speed reference offset in CSV mode.

Setting During
. . Data Data
Name Torque offset Condition & running | e tire VAR Type Int16
It Effective Time | &Atonce
60B2h
A RW | Mapping | RPDO | Related Mode | CoH/CSV/ | Pat@ 4000010 1 | o
ccess pping elated Mode csT Fee +4000.0 (%) efau

Defines the external torque feedforward signal of EtherCAT in CSV mode (activated when 2006-0Ch is set to 2).
Defines the torque reference offset in CST mode. After offset, the following formula applies:
Target torque = 6071h + 60B2h
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Setting During
: . . Data Data
Name | Touch probe function Condition & running Struct VAR Type Int16
ructure
Il Effective Time | &Atstop
60B8h
. Data
Access | RW | Mapping | RPDO | Related Mode - P 0to 65535 | Default 0
Defines the functions of touch probe 1 and touch probe 2.
See the following table for descriptions of each bit of 60B8.
bit Function Description
Touch probe 1 function selection
0 0: Switch off touch probe 1
1: Enable touch probe 1
Touch probe 1 trigger mode
1 0: Single trigger mode (Latches the position at the
first trigger event.)
1: Continuous trigger mode bit0 to bit5: settings related to touch probe 1
Touch probe 1 trigger signal selection When a Dl is used to trigger the touch probe function,
A the DI source cannot be changed once the touch probe
2 0: DI signal
. function is enabled.
1: Z signal
For absolute encoders, Z signal refers to the zero point
3 N/A of the single-turn position feedback.
Touch probe 1 positive edge
4 0: Switch off latching at positive edge
1: Enable latching at positive edge
Touch probe 1 negative edge
5 0: Switch off latching at negative edge
1: Enable latching at negative edge
6to7 | N/A
Touch probe 2 function selection
8 0: Switch off touch probe 2
1: Enable touch probe 2
Touch probe 2 trigger mode
5 0: Single trigger mode (Latches the position at the
first trigger event.)
1: Continuous trigger mode
Touch probe 2 trigger signal selection i i i
R bit8 to bit13: settings related to touch probe 2
10 0: DI signal
1: Z signal
11 [N/A
Touch probe 2 positive edge
12 0: Switch off latching at positive edge
1: Enable latching at positive edge
Touch probe 2 negative edge
13 0: Switch off latching at negative edge
1: Enable latching at negative edge
14
I nja .
15

For absolute encoders, Z signal refers to the zero position of the single-turn position feedback.
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Setting
Data Data
Name Touch probe status Condition & - VAR uint16
Index . . Structure Type
Effective Time
60B9h
. Data
Access | RO | Mapping | TPDO | Related Mode - - Default -
Range
Indicates the status of touch probe 1 and touch probe 2.
bit Function Description

Touch probe 1 function selection
0 0: Switch off touch probe 1
1: Enable touch probe 1

Touch probe 1 positive edge value
1 0: No positive edge value latched bit0 to bit7: status of touch probe 1
1: Positive edge value latched

Touch probe 1 negative edge value
2 0: No negative edge value latched
1: Negative edge value latched

3to7 | N/A

Touch probe 2 function selection
8 0: Switch off Touch probe 2

1: Enable touch probe 2

Touch probe 2 positive edge value

0:N itive ed lue latched
9 © positive edge value fatche bit8 to bit15: status of touch probe 2

1: Positive edge value latched

Touch probe 2 negative edge value
10 | 0: No negative edge value latched
1: Negative edge value latched

11to N/A
15
Touch probe 1 positive S Data Data
Name Condition & - VAR Int32
Index edge o Structure Type
Effective Time
60BAh
. Data -(reference
Access | RO | Mapping | TPDO | Related Mode - . Default -
Range unit)
Indicates the position value of touch probe 1 at positive edge (reference unit).
. Setting
Touch probe 1 negative . Data Data
Name Condition & - VAR Int32
Index edge L Structure Type
Effective Time
60BBh
. Data -(reference
Access | RO | Mapping | TPDO | Related Mode - ) Default -
Range unit)

Indicates the position value of touch probe 1 at negative edge (reference unit).
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Touch probe 2 positive Skl Data Data
Name Condition & - VAR Int32
Index edge L Structure Type
Effective Time
60BCh
. Data -(reference
Access | RO | Mapping | TPDO | Related Mode - X Default -
Range unit)
Indicates the position value of touch probe 2 at positive edge (reference unit).
Touch probe 2 negative S Data Data
Name Condition & - VAR Int32
Index edge L Structure Type
Effective Time
60BDh
. Data -(reference
Access | RO | Mapping | TPDO | Related Mode - X Default
Range unit)
Indicates the position value of touch probe 2 at negative edge (reference unit).
; Duri
: SetAtlAng urlrlg Data Data .
Name Max. acceleration Condition & running VAR Uint32
L Structure Type
Index Effective Time | & At once
60C5h Data 0to(232-1
Access | RW | Mapping | RPDO | Related Mode All . (reference Default | 23%-1
s unit/sz)
Defines the maximum limit of acceleration.
In the HM mode, if the value of 609Ah exceeds that of 60C5h, the value of 60C5h will be used.
For 60C5h, the setpoint 0 will be forcibly changed to 1.
Settin Durin
Positive torque limit . g X g Data Data X
Name alue Condition & running S VAR Type Uintl6
valu uctu
it Effective Time | &Atonce
60EOh
X Data 0 to 4000.0
Access | RW | Mapping | RPDO | Related Mode All Default | 3500
Range (%)
Defines the maximum torque limit of the servo drive in the forward direction.
Settin Durin
Negative torque limit L & X & Data Data )
Name | Condition & running —_— VAR Topme Uintl6
value ructure
Initex Effective Time | &Atonce
60E1h
X Data 0to 4000.0
Access | RW | Mapping | RPDO | Related Mode All Default | 3500
Range (%)
Defines the maximum torque limit of the servo drive in the reverse direction.
Supported homing Setting Condition Data Data X
Name . ) - ARR Uintl6
methods & Effective Time Structure Type
Index
60E3h i OD Data ob
Access | RO | Mapping No Related Mode HM Data Range Range Default | Default
Value

Indicates the supported homing methods.
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Highest sub-index Setting Condition Data Data ;
Sub- Name . § - - Uint8
supported & Effective Time Structure Type
index
. Data
00h | Access | RO | Mapping | No Related Mode - - Default | 31
Range
1st supported homing | Setting Condition Data Data X
Sub- | Name o - - Uint8
method & Effective Time Structure Type
index
) Data
01h | Access | RO | Mapping | No Related Mode - - Default | 769
Range
Meaning:
X i The low 8 bits indicate the supported homing method. Set 6098h to the corresponding
bit0 to bit7
value.
Relative position homing
bit8 0: Not supported
1: Supported
Absolute position homing
bit9 0: Not supported
1: Supported
bit10 to bitl5 N/A

Defines whether to use relative or absolute position homing through 60E6h.

2nd supported homing | Setting Condition Data Data Uin
Sub- Name - ) R R
method & Effective Time Structure Type t16
index
. Data
02h | Access | RO | Mapping | No Related Mode - Range - Default | 770

The low 8 bits indicate the supported homing method.

. Setting X
3rd supported homing . Data Data Uin
Sub- | Name Condition & - -
method o Structure Type t16
index Effective Time
03h : Data
Access | RO | Mapping No Related Mode - - Default | 771
Range
The low 8 bits indicate the supported homing method.
. Setting i
4th supported homing . Data Data Uin
Sub- | Name Condition & - -
method - Structure Type t16
index Effective Time
04h . Data
Access | RO | Mapping No Related Mode - - Default | 772
Range

The low 8 bits indicate the supported homing method.
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Settin
5th supported homing L 2 Data Data .
Sub- Name Condition & Uintl6
method L Structure Type
index Effective Time
05h . Data
Access | RO | Mapping No Related Mode Default | 773
Range
The low 8 bits indicate the supported homing method.
6th supported homing | Setting Condition Data Data )
Sub- Name . . Uint1l6
method & Effective Time Structure Type
index
. Data
06h | Access | RO | Mapping | No Related Mode Default | 774
Range
The low 8 bits indicate the supported homing method.
Settin
Tth supported homing . 3 Data Data .
Sub- Name Condition & Uintl6
method L Structure Type
index Effective Time
07h X Data
Access | RO | Mapping | No Related Mode Default | 775
Range
The low 8 bits indicate the supported homing method.
8th supported homing | Setting Condition Data Data X
Sub- Name i X Uintl6
method & Effective Time Structure Type
index
. Data
08h | Access | RO | Mapping | No Related Mode Default | 776
Range
The low 8 bits indicate the supported homing method.
9th supported homing | Setting Condition Data Data i
Sub- Name . . Uintl6
method & Effective Time Structure Type
index
. Data
0%h | Access | RO | Mapping | No Related Mode Default | 777
Range
The low 8 bits indicate the supported homing method.
10th supported homing | Setting Condition Data Data .
Sub- Name . § Uintl6
method & Effective Time Structure Type
index
) Data
OAh | Access | RO | Mapping | No Related Mode Range Default 778

The low 8 bits indicate the supported homing method.
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11th supported homing | Setting Condition Data Data .
Sub- Name i i - Uint16
method & Effective Time Structure Type
index
. Data
0Bh Access | RO | Mapping | No Related Mode - Default 779
Range
The low 8 bits indicate the supported homing method.
12th supported homing | Setting Condition Data Data .
Sub- Name i ) - Uint1l6
method & Effective Time Structure Type
index
. Data
0Ch | Access | RO | Mapping | No Related Mode - Default | 780
Range
The low 8 bits indicate the supported homing method.
Settin,
13th supported homing . g Data Data .
Sub- Name Condition & - Uintl6
method . Structure Type
index Effective Time
0Dh . Data
Access | RO | Mapping No Related Mode - Default 781
Range
The low 8 bits indicate the supported homing method.
Settin,
14th supported homing . g Data Data i
Sub- Name Condition & - Uintl6
method . Structure Type
index Effective Time
OEh . Data
Access | RO | Mapping No Related Mode - Default | 782
Range
The low 8 bits indicate the supported homing method.
15th supported homing | Setting Condition Data Data .
Sub- Name . § - Uintl6
method & Effective Time Structure Type
index
. Data
OFh | Access | RO | Mapping | No Related Mode - Default | 783
Range
The low 8 bits indicate the supported homing method.
16th supported homing | Setting Condition Data Data .
Sub- Name i : - Uintl6
method & Effective Time Structure Type
index
. Data
10h | Access | RO | Mapping | No Related Mode - Default 784
Range

The low 8 bits indicate the supported homing method.
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17th supported homing | Setting Condition Data Data )
Sub- Name k X Uintl6
method & Effective Time Structure Type
index
. Data
11h | Access | RO | Mapping | No Related Mode Default 785
Range
The low 8 bits indicate the supported homing method.
18th supported homing | Setting Condition Data Data )
Sub- Name . X Uintl6
method & Effective Time Structure Type
index
X Data
12h Access | RO | Mapping | No Related Mode Default 786
Range
The low 8 bits indicate the supported homing method.
19th supported homing | Setting Condition Data Data .
Sub- Name i X Uintl6
method & Effective Time Structure Type
index
. Data
13h | Access | RO | Mapping | No Related Mode Default 787
Range
The low 8 bits indicate the supported homing method.
20th supported homing | Setting Condition Data Data R
Sub- Name i § Uintl6
method & Effective Time Structure Type
index
. Data
14h | Access | RO | Mapping | No Related Mode Default | 788
Range
The low 8 bits indicate the supported homing method.
21st supported homing | Setting Condition Data Data .
Sub- Name i X Uintl6
method & Effective Time Structure Type
index
. Data
15h | Access | RO | Mapping | No Related Mode Default | 789
Range
The low 8 bits indicate the supported homing method.
. Setting
22nd supported homing . Data Data i
Sub- | Name Condition & Uintl6
method o Structure Type
index Effective Time
16h : Data
Access | RO | Mapping | No Related Mode Default 790
Range

The low 8 bits indicate the supported homing method.
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Settin
23rd supported homing . g Data Data .
Sub- | Name Condition & - Uintl6
method . Structure Type
index Effective Time
17h . Data
Access | RO | Mapping No Related Mode - Default 791
Range
The low 8 bits indicate the supported homing method.
Settin,
24th supported homing . € Data Data .
Sub- Name Condition & - Uintl6
method - Structure Type
index Effective Time
18h . Data
Access | RO | Mapping No Related Mode - Default 792
Range
The low 8 bits indicate the supported homing method.
25th supported homing | Setting Condition Data Data .
Sub- Name i X - Uintl6
method & Effective Time Structure Type
index
. Data
19h | Access | RO | Mapping | No Related Mode - Default | 793
Range
The low 8 bits indicate the supported homing method.
Sub- 26th supported homing | Setting Condition Data Data .
Name . . - Uintl6
index method & Effective Time Structure Type
1Ah | Access | RO ‘ Mapping ‘ No Related Mode Data Range - Default | 794
The low 8 bits indicate the supported homing method.
Sub- 27th supported homing | Setting Condition Data Data .
Name . . - Uintl6
index method & Effective Time Structure Type
1Bh | Access| RO ‘ Mapping ‘ No Related Mode Data Range - Default | 795
The low 8 bits indicate the supported homing method.
28th supported homing | Setting Condition Data Data )
Sub- Name . . - Uintl6
method & Effective Time Structure Type
index
. Data
1Ch | Access | RO | Mapping | No Related Mode - Default | 796
Range
The low 8 bits indicate the supported homing method.
29th supported homing | Setting Condition Data Data .
Sub- | Name o - Uint16
method & Effective Time Structure Type
index
. Data
1Dh | Access| RO | Mapping | No Related Mode - Default | 797
Range

The low 8 bits indicate the supported homing method.
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30th supported homing | Setting Condition Data Data )
Sub- Name . . - - Uintl6
method & Effective Time Structure Type
index
. Data
1Eh | Access | RO | Mapping No Related Mode - - Default | 798
Range
The low 8 bits indicate the supported homing method.
31st supported homing | Setting Condition Data Data .
Sub- Name i X - - Uintl6
method & Effective Time Structure Type
index
. Data
1Fh | Access | RO | Mapping | No Related Mode - - Default | 799
Range
The low 8 bits indicate the supported homing method.
Settin Durin
Actual position . s . g Data Data .
Index | Name X Condition & running VAR Uint8
calculation method i X Structure Type
60E6h Effective Time & At once
Access | RW ‘ Mapping ‘ No Related Mode HM Data Range Otol Default 0
Defines the method for calculating the mechanical position after homing is done.
Setpoint Actual position calculation method
Absolute position homing
After homing is done, the following formula applies:
6064h (Position actual value) = 607Ch (Home offset)
Relative position homing
After homing is done, the following formula applies:
6064h (Position actual value) = Present position feedback + 607Ch (Home offset)
After homing is triggered, changes in 60E6h will be blocked.
Settin
Following error actual R I, g Data Data
Name Condition & - VAR Int32
Index value o Structure Type
Effective Time
60F4h Data
Access | RO | Mapping | TPDO | Related Mode | PP/HM/CSP B - Default 0
Indicates the position deviation (reference unit).
Setting Bt Data
Name | Position demand value* Condition & - VAR Int32
Index X . Structure Type
Effective Time
60FCh
. PP/HM/ Data -(Encoder
Access | RO | Mapping | TPDO Related Mode ) Default -
CSP Range unit)

Indicates the position reference (encoder unit).

If no warning is detected when the S-ON signal is active, the relation between the position reference in reference unit and
that in encoder unit is as follows:
60FCh (encoder unit) = 6062h (reference unit) x 6091h
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Setting
T Data Data
Name Digital inputs Condition & - VAR Int32
Index . . Structure Type
Effective Time
60FDh fo
Access | RO | Mapping | TPDO | Related Mode | PP/HM/CSP B - Default 0
Indicates current DI logic of the drive.
0: Inactive
1: Active
The DI signal indicated by each bit is described as follows:
Bit Signal
0 1: Reverse overtravel active
1 1: Forward overtravel active
2 1: Home signal active
3to15 N/A
16 1: DIl input active
17 1: DI2 input active
18 1: DI3 input active
19 1: DI4 input active
20 1: DI5 input active
21t026 N/A
27 1: STO1 signal input
28 1: STO2 signal input
29 1: EDM output active
30to31 | N/A
N Setting Data Data
Name Digital outputs Condition & - ARR Int32
A Structure Type
Index Effective Time
60FEh
. OD Data oD
Access | - Mapping | Yes Related Mode - Data Range Range Default | Default
Value
Indicates the current DO logic of the servo drive.
Sub- Highest sub-index Set't|.ng Data Data .
Name Condition & - - Uint32
index supported o Structure Type
3 Effective Time
0 X
Access | RO ‘ Mapping ‘ No Related Mode - Data Range - Default 2
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Setting During
i - ’ Data Data .
Sub- | Name Physical outputs Condition & running - Uint32
L Structure Type
index Effective Time | &Atstop
1h ’ Data 2
Access | RW | Mapping | RPDO | Related Mode - Range 0to (2°7-1) | Default 0
Indicates the DO logic.
The signal indicated by each bit is described as follows:
Bit Related Signal Description
0to 15 N/A -
16 bo1 Forced output (0: OFF; 1: ON), only when HOD-17 is set to 4 and bit16 of
60FE-02 is set to 1
17 02 Forced output (0: OFF; 1: ON), only when HOD-17 is set to 4 and bit17 of
60FE-02 issetto 1
18 003 Forced output (0: OFF; 1: ON), only when HOD-17 is set to 4 and bit18 of
60FE-02 is set to 1
19to 25 N/A -
26 Gain switchover Switched between P and PI, only when bit26 of 60FE-02 is set to 1
27to 31 N/A :
i Durin
Setting ' g Beiia Data
Sub- Name Bit mask Condition & running - Uint32
- Structure Type
index Effective Time & At stop
1A RW | Mapping | No | Related Mod bata | 0t Q%= ol o
appin R
ccess pping o elated Mode e ) efault
Defines whether to enable the forced DO function.
The signal indicated by each bit is described as follows:
Bit Related DO Description
O0to 15 N/A -
16 DO1 HOD-17 = 4, forced DO1 output enabled
17 DO2 HOD-17 = 4, forced DO2 output enabled
18 DO3 HOD-17 = 4, forced DO3 output enabled
19to 25 N/A -
26 Gain switchover Switchover between P and Pl enabled
27to 31 N/A -
' Setting During Baiig Data
Name Target velocity Condition & running | VAR Type Int32
ructure
|nde>r<1 Effective Time | &Atonce
60FF
. Data | -231to+(23!
Access | RW | Mapping | Yes Related Mode PV/CSV Default 0
Range -1)

Defines the target velocity in PV and CSV modes.
The maximum operating speed of the motor in CSV mode is determined by the maximum motor speed.
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Setting
y Data Data
Name | Supported drive modes Condition & - VAR uint32
Index X X Structure Type
Effective Time
6502h
. Data
Access | RO Mapping No Related Mode - - Default 941
Range

Indicates the operation modes supported by the servo drive.

Supported or Not

bit Description 0: No

1: Yes
0 Profile position (PP) mode 1
1 Velocity (VL) mode 0
2 Profile velocity (PV) mode 1
3 Profile torque (PT) mode 1
4 |N/A 0
5 Homing (HM) mode 1
6 Interpolated position (IP) mode 0
7 Cyclic synchronous position (CSP) mode 1
8 Cyclic synchronous velocity (CSV) mode 1
9 Cyclic synchronous torque (CST) mode 1

10to L

31 Manufacturer-specific Reserved and undefined

If 6502h is supported, you can obtain the supported drive modes through 6502h.

2.6 Application Cases
2.6.1 AMG600 Series Controller as the Host Controller

This section describes how to configure the SV660N series servo drive for working
with the AM600 series controller.
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Open the software
and create a project.
Add slaves.
Configure PDOs.
Configure axis
parameters.

Add the program
used to control servo
axis position.

Compile the program.

Download and
commission the
program.

Figure 2-9 Configuration flowchart

Opening the software and creating an AM600 project
Select AM600-CPU1608TP, as shown in the following interface.
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Categories: Templates:
3 Libraries e

[ Projects H :i I

Standard

project

‘]

1

3

A project containing one device, one application, and an empty implementation for PLC_FRG

MName: SVEEONTEST|

Location: | C:\Users\Administrator\Desktop\SY660TEST WAMEOD

objects within this project:

-0ne programmable device as specified below
- A& program PLC_PRG in thelanguage specified below
- A oyclic task which calls PLC_FRG

You are about to create a new standard project. This wizard will create the following

- A reference to the newest version of the Standard library currently installed.

Device: [AMGUU—CPUlﬁOSTP,ﬂ'N (5henzhen Inovance Control Technology) V]

PLC_PRG in: ||Ladder Logic Diagram (LD)

oK I[ Cancel ]

Adding the SV660N servo drive as slave

Open the network configuration and import the ECT file of SV660N. Add an SV660N
servo drive as a slave, as shown in the following interface.
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[EJ'SV660NTEST.project” - InoProShop(V14.0.1)

-— = =
Ele Edt Vew Projct Bud Qnine Debug Tods Window Hep A¢
sd & % IE - TE0
Devices R % x < | [RetworkDevies et “ax
= @ pevice (v crussosTI = MD330MDS00_v1.12
S open il Moo+
MDBIOINY_V3.0
= % Network Configuration [ 1@ [~ svesoTesT - AMe00 - XL > &3 [searcho Q‘ MDB10_REC_V13.0
CocoBun Confiy fhe Thidparty
B e e T e c @ e
= ogic hoosus e
= © Avpication c Favortes Ostemodfed | Tvpe | o s
D tirary Manacer 7152020 12:36 AM 04Fle o vance
AMGOD_DGDETNE 1.30.0
) pic_pre PRO) AMEOO_I616ETNE_13.0.0
= {88 Task Configuration AMB00_EtherCAT_Slave
= & manask AMGOO2HCE_10.4.0
a AMGO0-PUE_10.4.0
PLepRG AMBOO-RTU-ECTA_1.1.6.0
8 Softloton General A ocl &) Musec ESION ECAT VL1
B 1o seem 10 tiohspeed () Pictures GR10_OR0SETIE 1300 |
s RU_IGENE L300 |7
- GR10-4ADE_1.3.0.0
RI-DAE_130.0
148 Computer GRIOSTCE 1.3.0.0
156200 ECAT v26.8
@ Network
File name:
3 Network Configuration X « || Network Devices List >~ 2 x
Copy [(&Paste i Delete $)Undo (¢ Redo | @ Import EDS File &3 Import GSD File (& Import ECT File | (@ Zoom In - :j zz’r‘f;::’t't
ym“ 0 - Ethernet Port
[[]Modbus Master  [|Modbus Slave  [[]Free Protocol & EPCTM
> Inovance
oo 1 AMBD0_080BETNE _1.3.0.0
[[]Modbus Master  [Modbus Slave  [[]Free Protocol L AMBOO_I616ETIE 15.0.0
eaxo - — - AMB00_EtherCAT Slave
[7]CANopen Master [ |CANlink Master []CANlink Slave AMBOO-2HCE_1.0.4.0
JEtherne: L AMBO0-4PME_1.0.4.0

[[1ModbusTCP Master [|ModbusICP Slave

AM00-RTUECTA_L.16.0

Configuring PDO

ESBION_ECAT_vL.1
GRID_0BOBETNE_1.3.0.0
GRID_I616ETNE _1.3.0.0
GRID-4ADE_1.3.0.0
GRID-4DAE_1.3.0.0
GRID-STCE_1.3.0.0
IS620N_ECAT_v2.6.8
IS810_1Axis_V1.00
1SB10_2Axis_V2.00
SVS1ON_ECAT_v1.1.2

| SV660_1Axis_VD.04

il SVEZ_Hois VA0

(> The Thrid Party

Select Enable Expert Settings and configure PDOs in the process data as needed. In
this case, CSP is used as the operation mode and the default values of 1600 and 1A00
are used for PDO parameters.

Deviess Tax % 7 tnosveson x B
=0 svesonTEST ~]
= @ Device (AM600-CPUI60BTP/TN) I General Address Additona! = =
<
©_ Device Diagnosis P— Autolnc Address o Teseessisg EerCAT.
= & Network Configuration EtherCAT Address [1001 [ optional
¥ EthercaT Config Startup parameters(SD0)
9 Localus Config 4 Distributed Clock
= B mcuwse onine sdectoc
= O Applcation CoE Online @] enable 4000 Sync Unit Cydle (s)
[ S — =
] pic_prc pre) Servo Function Code Synee:
= (@ Task Configuration ) Enable synco
~ & enencar esCReoister ncunteyde [y [ P
Rt S | PR ) User Defined o ] snifeTime 6s)
= & MarTask
PLC_PRG Status Synct:
8 Softloton General A ocl Y nsble sync 1
M 6+ _SPEED 10 (High Speed 10 Modue) i © SyncunitCyde [x1 = Cycle Time (us)
= [ ETERCAT (EtherCAT Master) User Defined g Shift Time (45)
= [ Trosveson (57660 )
B s (ois) | Startup checking Timeouts
1 DC cydlic unit control: assign to local pC
| Watchdog '
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Devices = 8 %X|[ G Nevorkcotguaton ) @ Tnosveoon x =
=5 svesovrEsT ~)
- General . X
3 oevee (00 cru10ETP TN @Add jEdit RDelete Collapse Display All = | Load Pdo | 7] p00 Assign [7]PDO Config pDOLen OUREVSN 120
©, Device Disgnosis Ineyte): 260
=% pet Infout Name Index Sublndex  Len Type Fiag M A
o cthercar Confi Satp + £ ouut_ ovouts o160 6500 80 Edaie
9 tocabus coniy = [T ot Ovos T e 20 F 7
- )5 0u... Conotmerd w00 600 20 T
PLCLogc 9] Ou. Tart positon w0 a0 onm
= € Applcation P 91 Ou.. Touch probe functon 20 T
[ r— 9] 0u... Physclcuputs 10w
) e pas oR) Sevo Fncion ode s BBt otein 0 :
= (88 rosk contiuratan I « Elh ouput Ovouts 20 £
=& emRaat BT # 0 ouput - ouputs 150 E E
&) emieRca. EthercaT Tosk « 0ot pus 20 Edtabe
- vk EtherCAT /0 Mapping [t s ) 5
8 oo 9] Irput Err code 20 ww
- SE @) Tt Sttusnard 20 uwr
3 Softoton Geners A oo 9] It Positon actul vaue w0 or
M 6+ _SPEED 1O (High Speed 10 Module) TrELE [ Input Torque actual value 20 wr
& ] ETHERCAT (therCAT aster) Bt ooy e e w0 onr
9 It Touchprove stou 20w
= [ iosveson G o
T incSY6oN Ghe50_ s V6,00 | (9] Input Touch probe pos1 pos vl w0 onr
B A (i) (9] Input Touch probe pos2 pos vake 40 omt
9] 1rput Dot rputs w0 wnr
Tt s 50 G i
DS =2 :
Messages ~Total 0 rrr(s), 0 warming(s), 0 messagels) .
. ~ [0 0errorts) [® 0 warning(s) [@ 0 message(s) | X ¥

Configuring axis parameters

1. Set the software position limit and the operation mode in basic axis settings.

cExl % | @ wosvsson i avis x
= Device (AMS00-CPU 1608TP/TN) General Setting A type and Limits
-8 tebwork Confipration [CActivate  Negative 00 puise © Trapozoid
9 Ehercat Confg Horing Setting st
9 Locabus Confg Modulo positive 10000 pulse
= B0 pLcLogic Mapping/Other Setting Quadratic
= © Appiication S Software rror reaction Quadratic(smooth)
8] pLc 7RG GRG) ST S Wentification
= @ Task Confquraton Max Distance 0 puise o [0
= & emeRaar Status
8] ETHERCAT EtherCAT Task o P sositon':
= & ManTask 9 pent
& o Vel: pulse/s  Acc:pulse/st Dec:pulserst Jerk: pulse/st Deactiated
8 Sofotion Ganera s Pool E) 1000 1000 10000 Laglimit (10 pulse
[l 164 _5PEED 10 (High Speed 10 Module)
= (B ETHERCAT (EtherCAT Master)
= 1nosveson (5v650_taxs ¥0.09)

2. Select 16#800000 for the 23-bit encoder and 16#100000 for the 20-bit encoder
during unit conversion. In this case, the single-turn travel distance is set to 60 mm
and 1 mm/s equals to 1 RPM of the motor.

Devices ~ x| % @ wosveen v axis x <
=) svesonTEST ~]
@ pevice Disgnosis pulse © mm um © nm ) degree inch
g %ENMW‘WW Travel Distance
EthercaT Conf aming Seten
4 GEDETT) 7] Invert Direction E
89 Locaeus Confy ;
A toge — 3 [ s rotation 600000 pulerrer |
y n ® Do notuse gearbor
© Appicatio Conmissonng
9 Lorary vanager %wa.m istance per motor rotation o movrer ‘
) o6 BRG) S_orve_ETC_Generc0 1z 10
apoing
= @ Tosk onfiraton Reference: Unt conversion formula
- & evecar Satus Command pulse count pr motor otaton [DINT)
as P Ipulse] = .
B ETHERCAT EherCAT Task Information Work travel distance per motor rotation [LREAL]
= & MaiTask
& nc o Use gearbor
3 Softoton General v Pod Werk rave distance per work rtation 1 e
HIGH_SPEED IO (High Speed 10 Module) (Please refer to the Modulo value in General Setting if the Axis type is Modulo mode)
ETHERCAT (EtherCAT Master)
= @ Trosveson (sveed_taws.0.09 Numeratorofthe gear ratio (the number of testh (5) i the following picture) f
o ttesth 9 nhe :

3. Select the homing mode according to actual needs. For details, see section
"Introduction to the Homing mode" in SV660N Series Servo Drive Function Guide
for details.
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Devies %
= 3 sweeovrEsT -
=0 Device (AMEDD-CPU1608TP/TN) General Setting
. pevce Digrose
o o Scaling
= € NetworkConturation
9 ctercaTCony oming seting
9 Locsbus Cong
- 8l cioge Mspping/otherSeting
= apphcation Commissioning
[riRe—
9 pLc_prG (PRG) SM_Drive_ETC_GenericDSP402: /O
- Happing
- 8 sscconiqston
- & e stais
8] ETHERCAT EtherCAT Task —
= vainTask
@) picpre

3 Softhoton General A 7oo
B 164_59E 10 Gigh Speed 10 Modie)
ETHERCAT (EtherCAT Master)

= (@ 1nosveson (5v650_tixs ¥0.09)

B a (o)

Adding a program

Add a program to control the servo axis position, as shown in the following interface.

G oot as x
oming seting
Homing methocs [Foming ethods3s v]| posion methocs [Asote
Homing e ) s Acceton
— 2 s et

100 movst

50000 *10ms.

Homing Method 35 Current position as the mechanical
origin point , triggering back to zero
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Devices * 0 X % Network Configuration X
=5 SVESONTEST [~

=[] Device (AM&DD-CPU1G08TRTH)

Copy Paste 1y Delete

@ Device Diagnosis
= % Metwork Configuration
Li EtherCAT Config
E,l LocalBus Config

Alarm configuration. ..

=Bl PLC Logic
- u p— o Axis Group...
m Lbrd Cam table. ..
@ PLC Paste CNC program...
4 @ Tash & cut CNC settings...
= @ ¥ Delete DUT...
Browse E External File. ..

- Properties. . Global Variable List...

H:l Add Object 2 | Image Poal...
2 SoftMotion €
Add Folder... Interface...
B HicH_see
=[] ETHERCAT { []° EditObject Network Variable List (Receiver)...
2 ﬂi INa5VEs Edit Cbject With... MNetwork Variable List (Sender)...
W Axd Collapse Application Persistent Variables. ..

POU...

q Login

POU for implicit checks...

P RN L Y Y Y T

Recipe Manager...

u
L

Symbal Configuration. ..
Text List...

1| n |

- 8
‘ POUs |58 Devices ® Trace

Trend recording manager...
[@ Config Device Information Qutput % d d

[:j Unit conwversion...

e Implement basic functions such as enabling, homing and positioning through
adding function blocks.
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= 2 x Pou x|[E] PicrRe | on
= ) svesovTEST > 1| PROGRAM POU
= (f Device (AME00-CPU160TP /M) = : Er
3
@ Device Disgnoss :
= @ Netwerk Canfiguration s \C_Bome_0: MC_fiome: 100w & -
# EthercaT Config =
5 tocous coni ME Poue 2 ME Fesee 0
=Bl picogc gb test MC_Pewer MC_Reset
=€} Application e~ ENOY
“ Asis —SAsis Status — gb_powerck Asis = r s Done.
GVL TRUE —|Enable bRegulatorRealState [ gb_home L Execute  Busy|-
i) Library Manager sb_powerOn bD: E rror |
ab_povern —{BDrivestart Busy - F Errorid -
PLC_PRG (PRG) - Emor| ErorlD |-
POU (PRG) ErrorlD [
= [& Task Configuration |
= @ EmeRcaT W Hai0
{5 ETHERCAT.EtherCAT Task S MC_Hak
& pou i ——n
< iz =i Dene |~ gb HahtOK s —JA -
= & MairTask ob_halt—{Exeuts Busy |~ ob.stop—| -
) nc_rre oo hatdec ™~ Dec i od_stopdec—] -
‘2 SoftMotion General Axis Pool ErorlD|—
[ HiGH_SPEED_IO (High Speed 10 Module)
= 8] ETHERCAT (EthercAT Master)
MC_ MoveAbsolute 0
= 1nosvssON (5VE50_LAxis_V0.04) = oot 8% ||~
B s () < il >

To implement directed motion through the logic program, some variables may

need to be called to different POUs. Therefore, set the variables as global

variables.

CASE iStatus OF
gb_powerOn:=TRUE;
IF gb_powerck THEN
i5tatus 0;

END IF

gd_MowvekbsPos3:
IF gb_movelkbsCE THEN
gb_movelbs L3E;iStatus:
END_IF

gd MowvekbsPos:
IF gb_movelbsOK THEN
L5E;iStatus:

gb_movelbs
END IF

gd_MowvelkbsPos:=0;gd_MovelbsVel:
IF gb_movelkbsCE THEN
gb_movelbs L3E;iStatus:
END IF

gb_powerOn
iStatus:=0;
END CASE

Devices v 3 x

rgd MoveRbsVel:

= &) SVSSONTEST =
= [ Device (AMB00-CPU1508TF/TH)
@ Device Diagnosis
=% Network Configuraton
$ EthercaT Config
B Localus Config
=Bl PLC Logic
=1} Application
G
) Library Manager
PLC_PRG (PRG)
¥ pouere)
=(# Task Configuraton
=g ETHERCAT
] ETHERCAT.EtherCAT Task
& rou
=-$& MainTask
& pLc_PrG
"% Softiotion General Axis Pool

rgd_MovehbaVelacc:

:gd MovelbsVelacc:

gd_MovelbsVelacc:

1] pou x PLC_PRG @ o

PROGRAM EOU
VAR
MC Eower 0: MC Fower;
MC_Bower 1: MC Power;
MC_Home_0: MC_Home:

oo w b

gd_MovehkbsVeldec:

gd_MovekbsVeldec:

d_MovelbsVeldec:

;gb_movelkbs

Auto Declare

Scope: Name:

VAR_STAT = | | gd_setTorquev

Object: Initialization:

Flags: Comment:
[] cOnSTANT

[C]RETAIN

|| PERSISTENT

Type:
LREAL

Address:
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Compiling
After compiling the program, click the icon indicated by the red square box to check
whether the program is correct.

File Edit Yiew Project LD/FBD Buld Qrline Debug Tools Window Help

BEEI&Io « & B X (M A%%R 2 E- T
v en oo JF FF OF OF 4 B e

6 #9 |4 4w

Devices >y x ] Pou x PLC_PRG @ e
= 5] SVeSONTEST 1 PROGRAM EQU
= [ Device (AMSDO-CPU160STP/TH) = I VAR
E MC B 0: MC_Power;
@ Device Diagnosis - ower —-orer
4 MC Power 1 Fower;
= Network Configuraton N v Home 0:

|irection

&5 ethercaT config
&5 Localsus Config | |

Downloading and commissioning
1. After checking that the program is correct, download the program to PLC. The
program can be activated after running. Before downloading, scan the PLCs first to
select the PLC to be downloaded, and then click the download icon, as shown in
the following interface.

Fle Edit Vew Project Buld Onime Desbug Took Window Help

1= 1) RN AT %
Devices ~ ® x| fm rou PLC_PRG @ o Device X
=3 svesavrEST =

=| [ Device (AM500-CPU 1608TP/TN)

Communication Settings

Scnnetworkn || Gateway ~ | Device

Device Diagross
=% Network Configuration
$ EthercaT config

() Library Manager

G ETHERCAT,EtherCAT Task

Select Device

Select the network path to the controller:

PLC_PRG (PRG) Block driver:
luoe
[ pou (pre)
= (@8 Task Configuration INumber of
= & ETHERCAT channels:

¥ Locabus config = g Gateway1 Device Name: ork
= B0 PLC Logic ({l |AM&00-CPU1608TP [0000.FCBD.ADS8] [PEEAERUER
=3 Appli
{3 Application ——— |
@ o l0000.FC30.4058

s

2. After log-in, ensure the servo drive and the axis are in normal state.
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Devices +~ 0 X

= 5] SVESONTEST (=]
= ﬁ Device [connected] (AMBO0-CPL 1603TRTM)
@ Device Diagnosis
= ‘Qﬁ Metwork Configuration
E,-.i EtherCAT Config
E;i LocalBus Config
=& pLC Logic
- [} Application [run]
@ cu
m Library Manager
PLC_PRG (FRG)
HF] POU {PREG)
= @ Task Configuration
~-g& ETHERCAT
] ETHERCAT.EtherCAT Task
& pou
=38 MainTask
H] PLC_PRG
"% softMotion General Axis Pool
. HIGH_SPEED_IQ (High Speed IQ Madule)
=W ETHERCAT (EtherCAT Master)
=43 [ nosVEEON (SVE60_1Axis_V0.04)

B ais (Asis)

3. Monitor critical parameters through the monitoring function. Start the testing
program to perform basic tests such as enabling, homing and positioning.
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) pou x 5] PcPrc @ G | [ Device

Device.Application.POU

Axis Status.
TRUE = Enable bRegulatorRealstate
b

gb_poweron o
gb_poweron bDriveStart

gb_powerok Axis

gb_home I

SMC NO E.]

2 PSS

MC_Halt_0
MC_Halt

gb_powerok

Expression Type Value Prepared value  Address Comment
* @ MC_Power ) MC_Power Ul
® @ MC_Power_ MC_pomer N
1 3
MC_Power_1 MC_Home_0

<

4. After the testing is done, perform directed running program.

Watch 1

Expression Application Type Value Prepared value Execution point B
*p Axis.fActPosition Device Application LREAL 881.408793926239 Cydic Monitoring E
%5 Axis.nAxisState Device.Applicaton | SMC_AXIS_STATE  continuous_motion Cydic Monitoring ‘—
4y Axis Factvelocity Device. Appication LREAL 99.334723949432373 Cydic Monitoring

7 pou PLC_PRG x @ G | [f Deviee |
De ation.PLC_PR

7 20:

2.6.2 Omron NX1P2 Controller as the Host Controller

This section describes how to configure the SV660N series servo drive for working

with an Omron NX1P2 controller.
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Expression Type Value Prepared value  Address Comment
= 1| case iscacas
2 10:
3 gb_powerOnEEINE: =TRUE ;
4 IF gb_powerokiiGNE THEN
iStatus[_Z |
END_IF

g gd_MoverbsPos| TE@E V]
5 IF gb_moveAbsCHEZNER] THEN

10 gb_moverbsEEIE: SE;iStatus[ 20 J:=30;

11 END_IF

12 a0:

13 gd_MovelbsPos[ iEME ¥ | rgd_MoveRbaVell 200 J:=400;gd_MoveAbaVelace[ 200 |:=400;gd_MoveAbaVeldec[ 200 |

14 IF gb_movelbsCHZIEE] THEN

15 SE;iStatus[_ 20 J:=40;

16

-

18 gd_MoveRbsFos[ 1E-is ¥ |:=0;gd_MoveAbsVel 200 |:=

13 IF gb_moveAbsOHENES] THEN

20 FAL3E;iStavus[ 20 |:=50;

21

23 SE;

24

25| END_CASEFETURN]
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Install the software.

Import the xml file.

Set the network
connection attribute.

Set the servo
drive end.

Create a project.

Perform
communication
settings.

Scan the device.

Set parameters.

Control servo
operations through
the program.

Figure 2-10 Configuration flowchart

Installing the Sysmac Studio software

It is recommended to install the Sysmac Studio software of V1.10 or later.

Importing the xml file

It is recommended to import the device description file of "SV660_1Axis_V0.04-0506.
xml" or later version. The file path is as follows: OMRON\Sysmac Studio
\IODeviceProfiles\EsiFiles\UserEsiFiles.

If the xml file is saved under this path for the first time, the Sysmac Studio software
must be restarted.
Setting the network connection attribute

e Ifthe PCis connected to the controller through an USB, skip this step.
e Ifthe PCis connected to the controller through Ethernet, set the TCP/IP attribute
of the PC, as shown below.
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Internet Protocol Version 4 (TCP/IPv4) Propert ed |

General I

You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

" Obtain an IF address automatically
—i% |ze the following IP address:

IP address: | 192 .168 .250 . 2
Subnet mask: | 255 . 255 .255 . 0
Default gateway: I

£ Obtain DNS server address autarmatically

—i¥ |Jze the following DNS server addreszes:

Preferred DMS server: I

Alternate DMS server: I

[~ validate settings upon exit Advanced... |
| Ok I Cancel |

Configuring the servo drive
Recommended version:
Use MCU software version of 0900.0 (H01-00 = 0900.1) or later for SV660N series servo
drives.
Use FPGA software version of 0902.1 (H01-01 = 0902.1) or later for SV660N series servo
drives.

Pay attention to the setting of HOE-21.
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Para. ) Initial Related Setting Effective .
Name Value Range | Unit Setpoint
No. Value Mode Condition Time
EtherCAT slave
HOE-21 i 0 to 65535 - 0 - At stop At once Non-zero
alias

When an Omron controller is used, set the EtherCAT communication station number in HOE-21. It is recommended to set

Host controller

SV660N network configuration station No. setting

the station number according to the actual connection sequence for the convenience of configuration management.

(for reference only)
SV660N SV660N SV660N SV660N SV660N
Ecat Ecat Ecat Ecat Ecat
ouT ouT ouT ouT ouT

Omron | F
NX1P2 Ecat Ecat Ecat Ecat Ecat

IN IN
ECAT
HOE-21=1 HOE-21=2 HOE-21=3 HOE-21=N HOE-21=N+1

Creating a project

Device: Select the device according to the actual controller model.
Version: Use V1.09 or later versions. NX1P2-1140DT supports V1.13 only.

Offline
[@ Open Project
&F Import..

Online

4 Connect to Device
Version Control

W, Version Control Explorer
License

[ License

Communication setting

= Project Properties

Projectname [T

Author Administrator

Comment

Type Standard Project

"g Select Device

Category Controller

Device 501

Version 110

Create

After entering the main interface, set the connection mode between the PC and the
controller in Controller > Connection type.
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e 1) Select Remote connection via USB to perform USB Communication Test
directly. If the test is succeeded, proceed to the next step.

e 2) Select Ethernet connection via a hub, in this case, set the IP address to
192.168.250.1 (controlled by NX), and then perform Ethernet Communication
Test. If the test is succeeded, proceed to the next step.

‘¥ Connection type
Select a method to connect with the Controller to use every time you go online.
@ Direct connection via USB
ect connection via Ethernet
@ Remote connection via USB
O Ethernet connection via a hub
@ Select one method from these options at every online connection.
M Direct connection via USB
M Direct connection via Ethernet
M Remate connection via SR
K Ethernet connection via a hub

¥ Remote 1P Address

Specify the remote IP address.

192.168.250.1_

USB Communications Test  Ethernet Communications Test

oo |

¥ Options

K Confirm the serial ID when going online.

K Check forced refreshing when going offline.
¥ Response Monitor Time

ponse Monitor Time in the communications with the Controller.{1-3600sec)
ntly large value when connecting to the Controller via multiple networks, such as VPN connection.

Scanning the device
Switch the controller status to ONLINE and RUN mode.

1. Observe the controller status in the lower right corner, which is ONLINE and RUN
mode.

File Edit View Insert Project Controller Simulation Tools Window Help

Wiltview Explorer [ Enercar x 3] ooibox

Alvendors
I~ ‘ i configuration

e e o i o
Vodelname  Master

Vaster

0

[ Terminal Coupler
I Servo Drives
Input Keyword

.. 1000 M Sho s
Not exist

[ Meccas revis

[ e tshotecr Revt:

Model name : NX-EC
P NX-E

ONLINE 192168.250.1
ERR/ALM RUN mode

2. A prompt window appears if it is a new controller.

-245-



EtherCAT Communication

3. Click Yes in the window displayed. The name shown in the window is the project
name.
Scan the devices and add slaves.

Right click Configurations and Setup—EtherCAT > Master, and select Compare
and Merge with Actual Network Configuration. The controller scans all the
slaves in the network (an error will be reported if the station number is 0). After
scanning, click Apply actual network configuration in the pop-up window to add
the slave. You can view the slaves added in the main page.

8] New Project - new_Controller_0 - Sysmac Studi ~ el

File Edit View

new_Controller 0 v
[ Configuations and Setup.
u

Model name.

Dl s montor [ ] RS0 ISNOM-ECT Revi
[ RESD-1SNOLL-ECT Revii2
Compare and Merge with Actual Network Configuration

‘Get Slave Serial Numbers

Display Diagnosis/Statistcs Information
Display Production Information | ONuNe 92.168.250.1
ERR/ALM RUN mode

Display Packet Monitor
Display ESI Library

olbox
vendors

]t et con
) escazonz

] teccae Revte
=
] ResD-LSNOWL-ECT Rev:12

Model name : NX-EC
L] Product name Nt
A g

INLINE 192.168.250.1

' Apply actual network configuration R/ALM RUN mode

e not included in the actual network configuration.

Close

® eRous IETED
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Node Address|Network configuration

Master Ttem name: Value
E001 Device name Master
18  1noSV660N Rev:0x00010000 Model name BisEd

Product name Master
Number of Slaves 1
PDO Commuricatio... 1000
Reference Clock Not exist
Total Cable Length
Fail-soft Operation S...  Fail-soft operation
Wait Time for Slave... 30 s
PDC communication... 2 times
Revision Check Meth...  Setting <= Actual de...
Serial Number Chec... N check
DC Synchronous Cos Disable slave monitor...

Device name
Set a name for the master,

Setting parameters

Switch the controller to the offline mode and set PDO mapping, axis parameters, and
distributed clock.

Setting PDO mapping
1. Setting the PDO mapping.

Master
Master
FT8  1nosvee0N Rev:00010000 e
0x6041:00 258th transmi
0x5064:00 256th transmi
PDO Map Settings 0x6077-00 258th transmit...

Enable Distributed Clock
Shift Time Setting
Reference Clock

Setting Parameters.

PDO Map Settings
The data is input/autput periodically by the process data
(PDO) communications.

2. Select the editable RPDO and TPDO provided by SV660N for configuration.
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PDO Map PDO entries included in 258th receive PDO Mapping
Process Data Size : Input 224 [bit] / 11472 [bit] Index | Size [|Datatypel PDO entry name ICc
R U AR RR YA L 0x5040:00 |16 [bit] [UINT | Controlword | |
Selection|Input/Output| Name | Flag |  0x607A:00 32 [bit] DINT Target position
- — No option 0x60B8:00 16 [bit] UINT Touch probe function

= Qutput 1st receive PDO Mappin Editable 0x60FE:01 32 [bit] UDINT  Physical outputs
(5™ Outout | 258th receive PDO Mapping |

Output 258th receive PDU Mapping

Output 260th receive PDO Mapping

Output 261th receive PDO Mapping

Output 262th receive PDO Mapping

--- No option -
Tnput 1st transmit PDO Mannina Editable
Input 258th transmit PDO Mapping ---
Input 250th transmit PDO Mapping -
Input 260th transmit PDO Mapping -
Input 261th transmit PDO Mapping ---

POSOPO|OOOE

3. Modify the PDO mapping object through Add PDO Entry and Delete PDO Entry.
The commonly used mapping parameters are shown in the following interface.

Index | Size |Data typel PDO entry name
16 [bit]
Ox6041:00 16 [bit] UINT Statusword
Ox6064:00 32 [bit] DINT Position actual value
0x6077:00 16 [bit] INT Torque actual value

Ox60F4:00 32 [bit] DINT Following error actual value
0x60B9:00 16 [bit] UINT Touch Probe Status
Ox60BA:00 32 [bit] DINT Touch Probe pos 1 pos value
Ox60BC:00 32 [bit] DINT Touch Probe pos 2 pos value
O0x60FD:00 32 [bit] UDINT  Digital inputs

Setting axis parameters

1. Click Motion Control Setup, and right click Axis settings , then click Add > Motion
Control Axis, as shown in the following interface.
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new_Controller 0 v

p4 Coniigurations and Setup.
¥ EtherCAT

InaSVE60N Rev:0+00010000

L oocrrs —

v @ POUs

Edit PDO Map Settings
Enabled (DC-Synchron)
ed

Setting Parameters
PDO Map Sett
The iodically by the process

Location

. MC_Axis000 can be renamed through a simple click. For example, if it is named as
"Rewind axis", the axis variable "Rewind axis" used in the NX program represents
control on this SV660N servo axis.

. Double-click MC_Axis000 and configure the SV660N device of the corresponding
station in the corresponding basic axis setting interface.

a. Axis assignment

T8 EtherCAT x|

Feedback control
Input device 1
Input device 2

Input device 3
Output device 1
Output device 2
Qutput device 3

» Detailed Settings

Used axis.
Servo axis
No control loop
<MNot assigned>

<Not assigned>
<MNot assigned>

Channel
Channel
Channel
Channel
Channel
Channel

e Axis number: Represents the Ethernet communication station No. of the
servo drive, which is also the value of HOE-21.

o Axis use: Represents the axis in use.

e Axis type: Represents the servo axis.

e Output device 1: Select the SV660N servo drive.

b. Detailed settings
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o Select the PDO mapping objects according to the preceding step "Setting
parameters", which is to assign the output parameters (controller to device)
and input parameters (device to controller). Note that the object name, node
number, and index number must be set correctly. Each mapping object
selected in the preceding step "Setting parameters" must be assigned
correctly. Otherwise, an error will be reported.

| Function Name Device Process Data
Output (Controller to Device)
* LG iword Node : 1 InoSVEGON{EDDT)
* 3. Target position Node : 1 InoSVEEON(EDDL)
5. Target velocity <MNot assigned>
7. Target torque <Not assigned>
9. Max profile Velocity <MNot assigned >
11. Modes of operation Node : 1 InoSVE60N{ED0T]
15. Positive torgue limit value <Not assigned>
16. Negative torque limit value <Not assigned>
e function Node : 1 InoSVEEON({E0DL)
witch of Encoder’s Input <Not assigned>
to Controller)
+ Digital nputs

6040h-00.0{259th rece
607Ah-00.0{258th rece

ed>
.0{259th rece

60BBA-00.0{250th rece
as

v
v
v
v
v
v
v
v
v
v

7, The combinations of MC Function Module functions and process data are changed.
When changing the combinations, please confirm that they behave as intended.
Invalid combinations may cause unexpected operations of the equipment and machines.

e 60FDh must be mapped to the same as that in the Omron controller, as
shown in the following interface. bit0...bit2 of SV660N indicate the negative
position limit, positive position limit, and the home respectively. bit16...bit20
indicate the status of DI1...DI5.

28. Positive limit switch Node : 1 InoSVYE60N(EDOL) ‘bUFDh-00.1{Inputs_Lhgrtal inputs_60FL_0U)
29, Negative limit switch MNode : 1InoSVEEON(EDDL) 60FDh-00.0{Inputs_Digital inputs_60FD_00)
30. Immediate Stop Input <Not assigned> 3

32. Encoder Phase 7 Detection <Not assigned>

33. Home switch <Not assigned> GUFDh—DbZ(InputsiDTthal inputs_60FD_00)
37. External Latch Input 1 Node : 1 InoSV660N{ED0T) < >
38. External Latch Input 2 <Not assigned> <

Note

As restricted by configurations of Omron software tool, axis configuration for SV660N series
servo drives needs to be performed manually.

Unit conversion setting

Set Command pulse count per motor rotation based on the resolution of the motor
encoder (example: 8388608 PPR for motor equipped with 23-bit encoder). For the
convenience of commissioning, set the Work travel distance per motor rotation to
60 mm/rev, indicating 1 mm/s equals to 1 RPM of the motor.
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[T
k%
HH

Unit of display @ pulse © mm ® um @® nm @ degree @ inch

A
T Command pulse count per motor rotation REEELDEY pulse/rev
Work travel distance per motor rotation (Y mm/rev

Reference: Unit conversion formula
mmand pulse count per motor rotation [UDINT]

Number of pulses [pulse]
e e S e e e e T TTAIT

* Travel distance [Unit of display]

Select Unit of display based on the actual operation unit and set the gear ratio. All
the position-type parameters in the host controller will be displayed in this unit.

Operation settings

¥ Velocity/Acceleration/Deceleration

Maximum velocity mm/s Velocity waming value ‘ %
Start velocity
Maximum jog velocity E
Maximum acceleration Acceleration warning value %
Maximum deceleration Deceleration warning value n %

Acceleration/deceleration over Use rapid acceleration/deceleration (Blending is changed to Buffered) v

Operation selection at Reversing Deceleration stop ¥

¥ Torque

Positive torque warning value [ Negative torque warning value | N

¥ Monitor

iti g 10 gaid In-position check time
Actual velocity filter time constant (1] ms Zero position range

o Velocity/Acceleration/Deceleration: Set the maximum speed of the load (if the
motor speed converted exceeds 6000 RPM, a parameter setting error, which is
marked by a red box, will be reported by the host controller software) according to
actual conditions. If the acceleration/deceleration rate is 0, the motion profile will
be generated based on the maximum acceleration/deceleration rate (there is no
need to set the acceleration/deceleration rate in general cases).

e Torque: If the warning value is 0, no warning will be reported. There is no need to
set the warning value in general cases

e Monitor: Set the In-position range and Zero position range based on actual
motor and mechanical conditions. An excessively low setpoint may result in
positioning or homing failure.

Position limit
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¥ Software Limit
Software limits [Disabled A
Positive software limit
Negative software limit

¥ Following Error

Following error over value
Following error waming value

You can use the function of software position limit. The software position limit will be
activated after homing.

Homing

He

¥ Homing Method

Homing method Zero position preset v
Home input signal [USeZ-phase input as home| ™ |
Homing start direction [Positive direction| Operation selection at positive limit input
Home input detection direction [Pasitive direction Operation selection at negative limit input [H

Home proximi

Z-phase input

Paositive limit input

Negative limit input

The homing method involves cooperation between the servo drive and host
controller. Set the homing method based on the following table.

Description of NX Software Servo Drive Function Terminal Configuration
Home proximity signal Home switch (FunIN.31) -
Positive limit input P-OT (FunIN.14) DIl
Negative limit input N-OT (FuniIN.15) DI2
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Select the homing method of the host controller and set the homing speed,
acceleration, and home offset based on actual mechanical conditions.

e Introduction to homing

Function block: MC_Home and MC_HomeWithParameter

1. Set MC_Home in the preceding figure and MC_HomeWithParameter in the

function block.

2. The two function blocks both include 10 types of homing methods.

MC_Home

MC_HomeWithParameter

Proximity reverse turn/home proximity input ON
Home proximity input OFF

Home proximity input ON

Limit input OFF

Proximity reverse turn/home input mask distance
Limit inputs only

Proximity reverse turn/holding time

No home proximity input/holding home input
Zero position preset

Designate the homing action to be
modified.

0: Promixity reverse turn/home proximity
input OFF

1: Proximity reverse turn/home proximity
input ON

4: Home proximity input OFF

5: Home proximity input ON

8: Limit input OFF

9: Proximity reverse turn/home input mask
distance

11: Limit inputs only

12: Proximity reverse turn/holding time

13: No home proximity input/holding home
input

14: Zero position preset

e Home proximity input OFF: The search for the home signal starts after the falling
edge of the home proximity switch is reached.

o Home proximity input ON: The search for the home signal starts after the rising
edge of the home proximity switch is reached.

e Proximity reverse turn: The home proximity signal is ON when homing starts,
and reverse running applies after the falling edge of the home proximity signal is

reached.

o Home input mask distance: The home signal is masked by the host controller
within the set distance after receiving the homing signal (for example, edge
change of home proximity signal), and the home signal is received only after the

set distance is passed.

o Holding time: The home signal is masked by the host controller within the set
period of time after receiving the homing signal (for example, edge change of
home proximity signal), and home signal is received only after the set period of

time elapses.

e Zero position preset: The home offset is being written to the position reference/
position feedback in the host controller with current position as the home and

motor at a standstill.
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Note

The low-speed searching for the home signal applies in all the homing methods. In case of

operations at high speed, the home signal is hidden during decelerating from high speed to
low speed.

Distributed clock

The default clock is 1 ms. The synchronization clock (cycle of primary fixed-cycle
tasks) named "PDO communication cycle" can be modified in Task Settings. The
modification will be activated after switching to the online status at next power-on.

Task Type |  TaskMame |Period/Execution (Detailed Execution|Task Period ExceedTask Timeout Dete|ExeVarial
ity-4 Primary Periodic Task |1 EESAEE 4ms d Detect ¥ | [20ms{Period v | 04

Program-controlled servo operations

1. After configurations are done, you can control the servo operations through the
PLC program.
If the MC_POWER module is used, it is recommended to add the servo status bit
MC_Axis000.DrvStatus. Ready (MC_Axis000 is the axis name). This is to prevent
the situation where the PLC program is running but the communication
configuration is not done.

Mukiview Explorer

new_Contraller 0 v

MC_Powera

iC_Power
MC_AXis000— Axis Axis [~MC_AXis000
MC_A¥S000.DStstus...  gb_poweron
I I

|
F 1 F

Busy [~ MC_PwrBusy

ErTOr|=MC_PwrError

ErrortD|-MC_Pwr.ErroriD

WC_Home
MC_Axis000—| Axis

Aois|-MC_Axis000

MC_HomeA
gb_homeex

Busy[—MC_Hi.3usy

CommandAborted [~ C_HK.CommanaAbs..

rror (—MC_HM.Error

ErmoriD = MC_HM.rrorlD

MC_Movelog
MC_AXis000— Axis —

Axi

MC_Movelogh
5 |-MC_Axis000

ab jogF
1
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2. After all the settings and programming are done, switch to the online state, and
click . to download the program to the controller.

Click . to use the synchronization function. This function serves to compare the
difference between the current program and the program in the controller,
allowing users to determine whether to download the program to the controller,

upload it from the controller "-" or leave it unchanged based on the difference.

You can monitor the data through the monitoring list or collect the data waveform
by using the data tracking function during operation.

T AFIEF 9

ime [ cavs (GO hou
DAOMRON\Data\Datalrace\. e prenc [

rt tracing at switching from PROGRAM m M Refresh charts during tracing

v 1 [ [
EE | -

umiAverageX @@
-C

-01 0
Time (ms)

» [ Data
> 9 Tasks

2.6.3 Beckhoff TwinCAT3 as the master

This section describes how to configure the SV660N servo drive for working with
Beckhoff TwinCAT3.
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Install the
software.
Install the network
adapter driver.
Search for the
device.
Configure servo
drive parameters.

Configure PDOs.

Activate configuration|
and switch to the
operation mode.

Control servo
operations.

Usethe
Scope view function.

Figure 2-11 Configuration flowchart

Installing the TwinCAT software

The TwinCAT3 software, which supports Windows7 32-bit or 64-bit systems, can be
downloaded from the official website of Beckhoff.

Note

The Ethernet card must be 100 M Ethernet card equipped with Intel chip. If other brands are
used, the EtherCAT operation may fail.

1. Copy the SV660N EtherCAT configuration file (SV660_1Axis_V0.04-0506) to the
TwinCAT installation directory: TwinCAT\3.1\Config\lo\EtherCAT.
2. Open TwinCAT3 and create a New Twincat3 Project.
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FILE EDIT VIEW DEBUG TWINCAT TWINSAFE PLC WINDOW  HELP
B- 0@ »
Build 4022.20 (D:

v 1 x [StartPage ® X

TWinCAT' 3

Beckhoff News

Recent Projects

4 Templ
P Other Proj;

b Online

Name: TwinCAT Project3]

= Browse...

Create new solution

Solution name: TwinCAT Project3 ¥ Create ory for solution

[ oc | o |

Installing the network adapter driver
Install the TwinCAT network adapter driver.

1. Open Show Real Time Ethernet Compatible Devices... in the menu shown in the
following figure to display the following dialog box. Select local connection under
Incompatible devices, and click Install.
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2. After installation is done, the network adapter installed will be displayed under
Installed and ready to use devices(realtime capable).

=
Installation of Twil 3 i X
Ethemet Adapters
512 Installed and ready to use deviceslrealime capatle) —_—
5 HWER - TwinCaT vl PC| Ethemst Aapter [Gigabi— [
D Instaled cRATERC o RE SIS BB TRE O] |
¥ Compaticle devizes
58 Incompatiale devices
F TR 15 - IR Dudl Band Wircless-AC 6260 #5
&¥ Disabled devices

[~ Show Bindings

Searching for devices

1. Create a project and start searching for devices.

Select , and click as shown below.
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EDIT  VIEW BUILD WINCAT  TWINSAFE PLC  TOOLS WINDOW  HELP

Devices

i Mappings

mn  Project

2. Click OK.

3. Click OK.
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(ox )

Cancel

Select All
Unselect All

ktion Protocol)

Error List

Y -

4. Click OK.

Error List

Y -

Description Line « Column  Project

5. Click OK.
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I EtherCAT drive(s) add

-

@ MC - Configuration

= — -
~1 CNC - Configuration

Append inked asis bo;

6. Click Cancel.

| Microsoft Visual Studio [

| Activate Free Run

Error List

Y -

Description Line a Column P

7. The search for the device is done, as shown below.
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b =l Drive
L, Ctrl

b W Inputs

b @ Outputs

Devices
+ Device 2 (EtherCAT)

a Image

Search Error Lis

Lo IR B Description ; line «  Column | Project
- Device 2 (EtherCAT) In

Configuring servo drive parameters
Configure parameters through SDO communication in CoE - Online interface. When
200E-01h is set to 3, the parameter values modified through SDO communication will
be saved upon power failure. To modify 6060h to CSP mode (8), follow the procedure
shown in the following figure.

nine ] W online ] ¥ Tamctions
Generdl | Defl | 00| Process Dats | Stmiw T Onlime
[ dstaList ] [Tauto Vpdate [ZISincle Vodat [ Shor OEGLine Ts
[ Advenced

Add to Startup. Orline Data Uodnle OD (1o

Index Fane
€050 Halt option Code

6052 Fault Reaction option Code Cancel
C=EOE0_ Modes of sparation S [

6061 Modes of cparation display

€052 Position damand valus -
&083 Position sctual valusk - st e
e081 Position actual value - (CHosfd |
6055 Binary:
€056

€057

e0ss Fosition window time
&0sC Velocity sctual velue

Bit Sze:

Note

This operation is available only when H02-00 (Control mode) is set to 9 (EtherCAT mode).

Configuring PDO

Check 0x1600 and 0x1A00 as shown in the following figure. Change the current PDO
only if it does not fulfill your needs. To modify the PDO, right-click on the PDO
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Content window, click Delete to delete the redundant PDO or click Insert to add the
PDO needed.

General | EtherCAT | IC Process Data |Startup | CoE - Online | Online | NC: Online | HC: Functions

Syne Manager: PI0 List:
M Size Type  Flags Index  Size  Name Flags st 1
0 256 MbxOut 0:x1A00 220 Inputs 3 i
1 258 bxIn 0xiB01 280  Inputs F i

8 Out. .. 0xlB0Z 250  Inputs F i

3 2 Inputs 01803 290  Inputs F (i
T Ox1B04 230  Inputs F [1}
80 Outputs —p—— 0

F 0

ent (0x1012): PDO Centent (0x1600)

Index Size Offs Hame Type Default ...
OxE04 2.0 0.0 Controlword UTHT
0xB07... 4.0 z.0 Target position DINT

(excluded by
cluded by
cluded by
cluded by
xeluded by

(z

. Delete..

Edit.. )

Downlead Predefined PI0 Assignment: (nome)

FD0 Assienment (Load PI0_info from device
21 eI o

Move Up

Move Down

General | EtherCaT | IC Frocess Data |Startup | CoE - Online | Online | HC: Online | NC: Punctieons|
Syuc Mansgsr FIO List
SW Size Type  Flags | | Index  Size  Hane Flags El sy
0% Mdu FOxA0_ 22,0 Inputs D
1 2% Mln 0x1301  28.0  Inputs ¥ 0
> 8 Out 0x1302 250  Inputs ¥ 0
3= 82 Imputs 01303 29.0  Inputs P o
N joamt 80 Inpus ¥ 0
0x1600 8.0  Dutputs 2 0
O 20 ' 0
PD0_Assi gament (021C13): FI0 Content (0x1A00):
¥ 0x1400 Indexr |Size |DEfs | Heme Type Default -
0604 2.0 0.0 Statuswerd ATHT
605... 4.0 2.0  Position actual valus ) oo
060E.. 2.0 6.0  Touch probe status T A
G60B... 4.0 5.0  Touch probe posl pos valus DI , Delete.. o
Download Predefined PI0 Assignment' (none) Edit...
P10 Assimnent [Cosd 730 info fron devics Move Up
15701 a5 s £ o
Move Down

-263-



EtherCAT Communication

Release = TwinCA

EtherCAT | IC Process Data CoE - 0

Syme Manager: FDO List:
SM Size Type  Flags Index  Size  Hame
/| Drive
- o 256 MbxcOt Ox1A00 220 Inpu
L Crl 1 MbscIn 0x1B01  28.0  Inpu
2 0x1B02  25.0  Impu
B 0x1B03 280 Inpu
0x1B04  29.0  Inmpu
0x1600 8.0 Dutp
PD0 Assigrment (Ox1C13): FDO Content (0x1AD0):
[@]0=1400 Index  Size  Offs
Device 2 (EtherCAT) []0=1801 Luded by 0
- o it 0x604... 2.0 0.0
m+ Image 0x806... 4.0 2.0
a4+ Image-Infa 0x60B. .. 2.0 5.0
SyncUnits O0xG0B... 4.0 8.0
Download Predefined PD0 Asszignme
T : e ——
tput P00 Assizmment Load PI0_info from devi
b Wl InfoData [Z] PN e 5 v om

4 [ Drive 1 (InoSV660N)
b Wl Inputs
4 Qutputs Y - @ 14 Messages

Error List

2. Click OK.
<lo

TwinCAT Project3 + X

| General | EtherCaT [DC | Frocess Data |Startup | CoE - Online | Online [ BC: |

Sync Manager: POO List:
n Size Type Flag= Index Size Hame
u] 256 MbzOut 0x 1400 2z2.0 Inputs
1 256 MbxIn Ox1BO1 28.0 Inputs
2 g Out. .. Q1 BOZ 25.0 Inputs
- 5
3 22 Microsoft Visual Studio @

FD0 A=signment

)0 AD0
[C]0x1B0L (exd
C]0x1B02 (exd

[C]0x1B03 (exd oK ] l Cancel ] |al
[C]0x1B04 (exd

Activate Configuration E
(Old Configurations will be overwritten!)

Download Fredefined PDO Asz=ignment: [nome)
[¥1 P00 Azsizmment
[F] PN e £ et o

[Load FDO info from dewice

ription
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3. After you click OK, the device enters OP status as shown in the Online interface.
Meanwhile, the 3rd LED on the keypad displays "8", and the keypad displays
"_88RY".

~ @ x| TwinCAT Project3 & X

[ General [ BtherCAT [3C | Process Data | Startup [ CoE - Online | Mnline |NC: Online | NC: Fanctions
State Wachine
Toit ] [Bootstrsp i ——
Cufrent State oF ™~
EreOp Safe-0p 7 \
' [Requested Stata: 0P )
op | [Clear Error Ry v
T — - 7
DLL Status
Fort & Carrier [ Open
Port B ¥o Carrier / Closed

Ho Carrier / Closed

Wo Carrier / Clozed

File Aoesss over EtherCAT
Townd oad TUpload

Controlling servo drive operations

Control the servo drive through NC or PLC programs.

1. When operating in CSP mode

a. Set the unit.
Set the unit to mm during test.

~ B x  TwinCAT Project3 & X

Genarua/Sem!\§ST§axameur| Dynanics | Online | Functions| Coupling| Conpensation
7

Link To I/0 Drive 1 (IneSVEEON)
Link To PIC...
hxis Type: [CMopen D3402/Frofile MDF 742 (e.g. EtherCAT CoE Drive) -
Unit: ¢ am <7y Display @nly)
e FPesition: [Jum [[hodulo
Velocity! [l mm/min

Result

Position Velocity: Aecelerstion Jesk:

mm /s {52 mn/ =3

hais Cycle Time / Access Divider
Divider: 1 2| Cycle Time (ms): 2,000

Hodulo 0

\CAT Projects # X

Encoder Evaluation:

Invert Encod: tion FALSE | rase

Encoder Sub Mask (absolute range maximum ve... OxDOOFFFFF

o .
s R Py
Scaling Factor Denominator (default: 1.0] 10 1 3
Posiion Bias 00 s
Modulo Factor (.. 360.0°) 3500 F |mm
Tolerance Window for Modulo Start 00 F mm
Encoder Mask (maximum encoder value) OxFFFFFFFF D
o
.

Reference System INCREMENTAL

Limit Switches:

-265-



EtherCAT Communication

Scaling factor: Indicates the distance corresponding to the encoder pulses per
position feedback.

For example, 8388608 PPR corresponds to a distance of 60 mm, and the scaling
factor is: 60/8388608 = 0.000007152557373 mm/Inc.

c. Set the encoder feedback mode to POSVELO.

 Position Correction (P-T1)

Tonsload ] [ Upload ) [[Espand 211 ) (Eollapse 211 (Selest 421 )

Descriptions for Other Settings:

Encoder mode: There are three encoder modes: POS, POSVELO, and
POSVELOACC.

e POS: The encoder only calculates the position, which is used when the
position loop is in the servo drive.

e POSVELO: The encoder only calculates the position and the speed, which is
used when the position loop is in TWinCAT NC.

e POSVELOACC: The TWinCAT NC uses the encoder to determine the position,
speed, and acceleration.

d. Jogging test
Hide the system deviation temporarily.
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« B x| TwinCAT Projects + X

[Gunme L [ EtbasCaT [06 [ Trosuns Date [ Stactus [Gof = Outine [ Qudime] K Ondine [50) Functions
Setpeiat I
-12138.4463 -
Lux Bistunce fon] Astuad Velocito: tan/a] Setprint 2]
Dol o 4, 5 w00 o
Grerride 1) Total / Contess 8] Brsor
00,0000 5 000/ 8.00% o o)
Statas log ) TR —
Easdy 0T Noving [eeneram [Sot] )
Calibrated | |Voving Py s []Tes ——
" Has Tob ¥oving By //In Pos. Benge | Feed Bw
Controller Krfoctor: [an/sfmn]  Beference Velocity: )
: [ 4
Tasgat Poxition’ [rm] Target Valoci ty? [eafa]
@ 4
ST T W
Fil rFzl Fal F4 F8 | Fo

Click Set to display a dialog box and then click All to enable the servo drive.
Perform jogging through F1 to F4. The jog speed is set as follows.

x  TWinCAT Projectd + X -

Genera [settings | Forwmets (ipmamics] ontine | Famcticns | Compling [ Cmpensetion]

[ \ Jr.|

+ Maximum Dynamics:

+  Default Dynamics:
Manual Motion and Homing:

Homing Velocity (towards plc cam) 300

£ s
Homing Veloity (off gl cam) F oo
- ast F mm/s
(Slow) F o omm/s

Jog Increment (Forwardl F mm
Jog Incremont (Backward) 50 * lom

+  Fast fudis Stop:

+ | Limit Switches:

2. Controlling the servo drive operations through the PLC

a. Create a PLC program.

4 T Axes
4 B} Axis 1
b Enc

4 2 Drive

Add New Item. Ins

Add Shift+Alt+A
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| Add New Item - TwinCAT Project

alled Default

Ple Templates Standard PLC Proje Plc Templates

m Empty PLC Project Plc Templates

Type: Plc Templat:

Creates a new TwinCAT PLC pr
containing a d a program.

Add Library [
mc2 B = |G
W Inputs Match Library
B Outputs -

CwTa me

@ Tc2_MC2_Camming

F_GetvVersion_TcMC2_Camming
4 @lrc +18 Tc2_MC2_Drive

4 [ unitled1 =] F_GetversonTcMcDrive

4 [ Untitled1 Project +68 Tc2_MC2 FlyingSaw

[] F_Getversion_TeME2_FlyingSaw
=68 Tc2_MC2_XFC
@ Tc3_MC2 AdvancedHoming
+ Te3_MC2_AdvancedHoming_XFC

References.

Te2_MC2_Camming

Te2_MC2_Prive

Te2_MC2_FiyingSaw

Advanced.

=

c. Create a POU program.
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Solution Explorer dd POU L

(" POU Y
Type
@ Program
_) Function Block
Exte
Implements:
3 Tc3_Module
im DUTs
i GVLs Ladder Logic Diagram (LD)
4w POUs _
B _ Function

MAIN (PRG)
| VISUs
PlcTask (PlcT
1 MAIN
O Untitled1 Instance

Implementation language:
Ladder Logic Diagram (LD) be ]

d. Call the motion module to implement some simple actions and input the final
program to PlcTask (PlcTask).

BD_VaR

[ oo poweronor

e. Link the axis to the variable defined in the PLC.

Genaral | SEUETES T faranater | Dynenics | Onling | Functions | Couwpling| Companzation|
ik To T70... Drive § ncS¥660M
JEEETo BIE... | WL axisl (testB0F Instance)

docis Type:  [CANopen IS402/Profile WP 742 (e.g EtherTAT CoF Driva)

it o +  Display (nly)
Position: [ [ Modulo
Velocity: [[nn/nin
Fesult
Position Valocity: hecaleration:  Jark:
o /s mn/s2 53

Auis Cyele Time / Access Divider
Divider 1 4| Cycle Time (ps):  2.000
Wodulo: o

f. Compile the program. If there is not fault, activate the configuration and log onto
the PLC.
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BULD | FBDADAL DEBUG WINDOW  HELP

POU_B6ONtest"

el e

f ) Drize 1 nosvBE0R)

GUL sl CrestBs0 Instance)

b2/¥refile WP T2 G g BthertAl CoF Irive) v

it = - Dissley Quly)
Fosition, Dlim [SUREN
Velosity: Clninin

Besmlt

Poition Velosity heederation Jark

- mfs iz enfs3

ks Cyele Tine / Aewsas Dividar
Diwi e 1 4] Cyel Tine ) 2000

Wil 0

POU_660Ntest = X

Stazus

Busyl
setave

Errori-

i

100 % |(REg

Propared valus  Address Comment

1 MAIN
21 POU.660Ntest

ESEWIETAL |

3. Controlling the servo drive operations through the HMI
Add the HMI interface to control the servo drive through the HMI interface.
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POU for implicit chec
Solution Explorer ~ B X 660NTwit %2 DUT... r GVL
A o-a@ s|= Global Variable L
Referenced Task..
Visualization...
X Recipe Manager...
test660N Project Image Pool...
[ External Types o Interface...
3 References
[ DUTs
i GVLs
B POUs Class Diagram...

Parameter List...

L5 Existing Item... Shift+Alt+A
htsst (PRG) New Folder

Add @@ Existing Folder Con

Export to ZIP

Import from ZIP
Export PL . MC_Jog_0
Import PLCopenXML...

Ctrl+X

Crl+C
Del
Rename

Properties Alt+Enter @ 18 Messages  Clear

B3 Interface Editor |2 Hotkeys Configuration | T3 Elementlist

Setvel w04t

11 Visualization
id Global
& GVL

Pl

Use the scope view function.

1. Add a scope view project as shown in the following figure.
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FLE  EDIT ROJECT  BUILD UALIZATION  DEBUG OlS WINDOW HELP
New i Curl+shift+N bug
D Shift+AltsN N

Cirl+N

Recent Files
Recent Pr and Solutions

Alt+Fd

1] Visualization
GlobalTextLis

z
o
o
Fl
3
a

4 Installed T e s Type: TwinCAT Measurement

4 Templates Creates a Measurement Scope NC
TwinCAT M Project that includes a Chart and an
time based Axis for the primary NC
TwinCAT Measurement o 2 | eter with local lin

Channels.

BB Es

TwinCAT Measurement

4]

TwinCAT PLC

‘winCAT Projet i
TWinCAT Proj TwinCAT Measurement
Samples

» Online Project TwinCAT Measurement
<t with Reporting TwinCAT M

TwinCAT Measurement

Name: inCAT Measurement Project2
Location: Users\Administrator\Desktop\ [19.05.17] 660NFZFZEEI\=E\660NTwinC
Solutiof Add to solution

Solution name:

2. Add parameters to be monitored and monitor these parameters during operation
of the PLC.

Scope YT Project

1 cur

s

2.0005 3.0005 40005 5.0005 5.0005 7.0005 8.0005 50005 10,6005

-272-



EtherCAT Communication

2.6.4 KEYENCE KV7500 Controller as the Host
Controller

2.6.4.1 Configuring the Servo Drive

e Servo drive version
It is recommended to use the device description file of "SV660N-Ecat_v0.09.xm!"
or later for trial run of SV660N series servo drives. It is recommended to use the
MCU software version of 901.4 (H01-00 = 901.4) or later for SV660N series servo
drives.

e Description of 60FD
bit0: negative limit bitl: positive limit

bit2: home switch

bit16...bit20: correspond to DI1...DI5 respectively

2.6.4.2 Configuring KEYENCE KV7500 Software Tool

As software tool versions earlier than KV STUDIO 9.45 do not support extension of
KEYENCE EtherCAT module "KV-XH16EC", the version of the KEYENCE software tool
used must be KV STUDIO 9.45 or later.

‘ Unit configuration setting ‘

!

‘ Axis configuration setting‘

I

‘ Axis control setting ‘

¢ R

. . e Homin
‘ Operation setting ‘ ————— I Positioiing|
-

Figure 2-12 Configuration flowchart

Unit configuration setting

Create a project and click OK to display the following window.
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KV STUDIO {Editor: KV-7500] - Test | - -
File®) EditE) View(V) Program(M) ScriptS) Comvert{A) Monitor/Simulator(N) Debua(®) Tool) Window(W) —Help(H)
YRS AR ML R us BPRABPGHAESEE L RLHELEI TR
SEREEBTRBS || editor ~ | Comments Comment 1

2z 1 3 [ 4 5 6 7 8 9 10 +
Confirm unit setting information =)
Setup unitseting info now?
* os}—Start Unit Edtor
*[Nol—Close this dialog.
*[Read unitsetingl-—Read unitseting nformaton from PLC
[Cvesm ][ noow Read unitsetting(U)
Froject [EibEaI o -
& UsSB

Ready

Click Yes, No, or Read unit setting as needed.

Click Read unit setting when the physical PLC unit is connected properly and able
to communicate with the software tool. The software tool obtains unit
configurations automatically according to the physical connection.

If you click Yes, the Unit Editor window opens, allowing you to select units for
configuration through dragging or double-clicking.

Test °]

(M) Script(S) Convert(A) ~Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
"0 B us PFABPGRAESEE ERLELEI TES
® &b G M ¢ Editor

g x| [nein

~ | Comments Comment 1

2 Uit Editor - £t mod = = = = e = = =
Fle(®) EdH(E) Comvert?) View(\) Option(©) Window(W) Help(H) 2
e | @ of |8 E 3
o a L) A@ @
s
00002 = L
00003
00004 | f| Message £}
Process | Row Yo. Code | Hessage
00005
3\ message, -
Editor _|[linerL, Col:1 | OK ][ Cancel ]| Appl
00006
- END —— =
< uss

If you click No, you can click Tool > Unit editor or double-click [0] KV7500 under
Unit configuration.
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File(F) Edit(E) View(V) Pr (M) Script(S) Convert(A) ~Monitor/Simulator(N) Debug(D) Tool(T) Window(W) ~Help(H)
AE20 AL ARO B us BPFARPAMESBE LELBIFTTLR
EEXERRTDBE B | Editor ~ | Comments Comment 1

P o x fin X

1 | 2 3 a 5 6 | 7 8 9 10

BN ——y

Rea < use

Axis configuration setting

1. Open Axis configuration setting and double-click Register ESI file.

View(\) Program(M) Script(S) Convert(s) Monitor/Simulator(N) Debua(D) ToolT) Window(W) —Help(H)

AL ERO B - = e

) a ——_—m

= [1] Axis configuration setting =
HR TS - — —

Ku16EC
Al vendors -
Setup max numoer of stes 16308 |
Contol perioat) ms o T vinual s
i Realster ESifle]
Help

2. Find the storage directory of the device description file ".xml" and open it to import
the ".xml" file.
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KV STUBIO 1
File(®) Edit)

A=N=REd )

[1] Ais configuration setting

Al Allvendors

Date modified

i Please select the ESI file to be registered.
at o Q) comve » o0 + vowmens e <[4y s 5
c B[ o evioie
= e
4 ot
o O oazrasoansaa ass
Panasonic MINAS-AGBF_V1 3
3 oo e

] Recent Places

| 5V660_EOE_1Axis VO.11

XML Document

B movance
T vitual axis
5, [Register ES| fie]

4 Libraries
&) Documents | =
(&l Music
(] Pictures
(6] Videos

1 Computer

>

File name:  SV660_EOE_Laxis_V0.11

l
- e )

Cancel

3. After the device description file is imported, you can start to add axes and set the
control cycle in Axis configuration setting. The default control cycle is 1 ms and
the minimum control cycle is 250 us.

4.You can add the axes needed through dragging or double-clicking. Select the
corresponding axis and set critical information such the Encoder resolution, Max.
motor speed, and Max. motor torque for this axis.

t0f 111 Axis configuration setting "R

KV-XH1BEC

Setup max number of axes

Control period(L)

AU Allvendors
& B movance
& [ Servo Drives
B sveso_
T vitusl axis

i, Register ESI fle]

EEEE

rls_V0.11 required] 10

As No.(A)
Product name(N)
Vendor(V)

s comment(C)

Encoder resolution(E)

1
SVB60_1Axs_V0.11

Inovance

2001 (1048576) ~|PLsiev

[] Custom(u)

Max motor speed(s)  6000.00

Max motor torque(T)  350.00

min-1

%

Slave detalled sefting(D).

o) Lo 1l

uss

5. You can add PDO mapping in Slave detailed setting.
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iew(V) Program(M) Script(§) Convert{A) Moritor/Simulator(N) Debug(D) Tool Window(W) ~Help(H)

File®)
DmwE2rRiake R ——— B3
=r=7 : 1] s configuration setting
AEERERBTIRRG
Slave detailed setting
—
Basic| PDO mapping | Wation funcion sefting
Direction] PDO mapping name (index) PDO entry name. Index Datasize (bit)
Controtword x6040:00 16
B O Oxte0) Target posiion ox€07:00 2
Touch probe funcion Ox€088:00 16
(Adc)
Statusword xe041:00 16
Posiion actual value oxe064:00 2
Touch probe staius 0x6085:00 1
B A0 Touch probe pos1 pos value oxe0za.:00 2
Touch probe pos2 pos value 0X60BC:00. 32
Error code oxe03F:00 10
Digitalnpus 0x60%D:00 2 [
oo (e

[fPLsrev

min-1

) )

Search
KV-XH16EC ALL All vendors. M
Slave detailed setting o — - !
ired] 10 =
Basic | PO mapping | Hoion union sefing| B
Parameter Settng tem T

Type
Axis No.
Number of occupied axes

m

=]

| o J Lo [

% Uss

. For Motion function setting, you can double-click or click on the combo box
(small triangle icon) to select the PDO configuration needed from the dropdown
list, or you can right-click > Automatic assignment > Yes, in this way the assigned
contents will correspond to preceding PDO contents automatically.

During manual assignment, do not neglect any contents in the PDO mapping.
Otherwise, a prompt window displays to remind you of the missing contents when
you click OK. For Communication command at initialization, DC setting, and
Advanced settings, use the default values. After settings are done, click OK.
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1) A configuration s

KVXH1BEC

Search

All Allvendors

Slove detailed setting

. irec 1 B
[Basic] ] g | [oCseting | ] . 0 Al
[owecton Funcion name Frocess gt sitPosiion
Control word [mandatory] 10x1600; Outpyts. 0x6040:00; Confrolword. - 00 |
Target positon | ——]
Change control mode. <No assignment> RIS AT
| —————]
b e <o assgnment- E— =
e
Speedtesctoniara <o assgnment- S
Torque feectoniara E— | (—
E——— 1
N
‘Slave axis parameter(S)
Parameter e =
Motor type selection _
Electronic gear ratio(numerator) 1
f
Specaunt Comand positionssee|| ||
Lo
Detemimation tange of contacoraue L%
oo
| Cod Lo :
Ready. %S

8. After settings in Slave detailed setting are done, the exclamation symbol

disappears.

1) A configuration setting "N |

o
= AU Allvendors -
Setup max number ofates 16 2es = B novance
Control period(L) & Sewvo Diives E
- v660_14xis_v0.11 [Detailed setting required) 10 B
telp Viualatis B
. Register ES1 fie]
Sevo
s
s No.(A) =
Productname(N)  SV660_1Aus_Vo.11
Vendorty) Inovance
Ais comment(C)
Encoder resolution(E) (2001 (1048576) = PLrev
1] Custom(V)
Max moor speed(s) 600000 min-1
Max. molor torque(T)  350.00 %
=8
o
reject .3 Cance o
Ready < Uss

9. After adding the axes, click OK, and the following dialog box displays, asking you
whether to set up coordinate (electronic gear ratio) transformation.
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) Script(S) Conver{A) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
25 @00 R s BPFABPGHAESDE LPLBLET TR
B ¢ Editor ~ | Comments Comment 1

R S — 3 s s G 7 R — 0 B

KV STUDIO

[ Sctiing data newed,

' set up coordinate transformation?

oo

Ready < uss

e Click Yes and the coordinate transformation dialog box displays. Set
mechanical parameters and the coordinate unit based on actual conditions and
click Execute calculation. The software calculates the denominator and
numerator for coordinate transformation automatically and writes parameters
to Axis control setting automatically.

KV STUDIO -[Editor: KV-7500] - [Test ]

Gl BEE) V=) Regently) SIE) CmEt Coordinate transformation calculation [Axis 1:] N
AEH2PBEm G0 R s - - —

= H T RS 1
e 5 x| [Han x|||  Overston enironment

e | Mecnanic comgurtont Ballacewolen 3 L — 1 H
8l screw = 3 = 10000 g

00001 Coordinate uni(V) mm -

Gaarsato

> Gear ratio L. - n [output axis side)(O) 1

S § o

- i mimotor ais sidei() 1

00002 “‘

-

s control common sefing L

| 5 S, )
00003 Bokscrewplich (F) Encoder resolution(S) 1043575
E]

et W ok s
00005 -
Coordinate transformation numerator I
f
Ready S UsB

e If you click No, you can click Tool > Coordinate transformation calculation...
> KV-XH setting.
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Fle(F) Ed(E) View(V) Program(M) Script(S) Convert(A)

Debug(D) | Tool(T) | Window{W) _Help(H)
TMEZRPEEE Q@ B us CBFAR QR %= Umzdnzrtw ) Ctrl+U
Unit config, switch(N
= EL R JELIL mmert 1 -
S - @ Setup losging/iracel,
A — B Setup device defauls(V..
5 a1 Setup e register() P AN I S —) b1} +
0 CPU memory capacity setings(d)
00001 Message editor().
Buit-in ethernet setting(®)
i, Axis configuration seting(X)... KV-XH setting0 y
E: Unit common seting(U) KV-SH setting(5) y
00002 " Axis control setting(A) KV-LH setting(@) »
P Peint porameter?) KV-MLMC seting(T) » E
@ Sync parameter(S) KV-H208/40S/20G setting(M) ~ »
@ Contact output setting(0) MV-L40 seting(¥) ,
00003 ©  Cam setting(C) KV-XLE setting(E) »
= SV2seting) KV-XL setting() »
Coordinate transformation calculation(G)... KV-L2V seting(P) ’
Importing the XH setting fle().. KV-LEZ'V setiing(V) L
00004 e KV-EP21V seting(®) ,
KV-LM2LV setting @) ,
B KV-CL20 setting(C)
L KV-DN20 seting(0)
00005
00006
o
oot N | [ =
i calaulation i

Display

Axis control setting

1. To open axis control setting, click Tool > Axis configuration setting > KV-XH
setting > Axis control setting, or click Axis control setting under Project.

2. In axis control setting, you can set items including Unit coordinate
transformation, Software limit coord, Axis error, Axis control function,
Common in position control, Operation speed, and JOG.

KV STUDIO

o
5

=@ W us
% S
2 x

-3

2 B3

Project

View fiter(F)

 E

Boint param

Unit coordinate
transformation

[1] Aeis control setting

BFAbAH% =

x [

B

[Display level] Al

[Unitof coora |
Place of decimal point
360 degree display

File®) EdiE) View(V) Program(M) ScriptS) Convert(A) Monitor/Simulator(N) Debua(D) | Tool(T) | Window(W) _Help(H)

Unit Editor(U) culsy
Unit config. switch(N).

Setup logging/trace(l).

Setup device defaults(¥)

Setup file register(f) »
CPU memory capacity settings(4),

Message editor()...

Buitin ethernet setting() »

mment 1 -

b,

vis configuration setting(X)...

ordinale transformation dend p
ftlimit coordinate sysetm

=
[Softlimit +

Unit common setting(U)

Ais control seting(A)

s error

Axis controlfunction

>

ot lmit )
Softlimit () coordinate ko
Limit switch error setting k)
Absolute posiion detection syst

Stop metnod (operation enable “*
Stop metnod (softimi)

Stop metnod (extemal imit

Point parameter(?)
Sync parameter(S)
Contact output seting(0)

Cam setting(©) »

®SV2 setting(V)

Sto ror Coordinate lculati
Molor rofte direction Importing the X settng filel..
Servo OFF tming Omtont.

Commonin

Gontinuous | Bt

KV-5H setting(S)
KV-LH setting(@

KV-ML/MC setting)
KV-H20/405/20G setting(M)
MV-L40 setting(Y)

KV-XLE setting(®)
KV-XL setting(1)
KV-L2'V setting(®)
KV-LEV setting(V)
KV-EP21V setting(R)
KV-LM21V setiing(@)

(¥

KV-CL20 setting(C)
KV-DN20 setting(0)

Operation speed

Select helical interpolation speed

Selectinching operation after detected stop sensor

Operation starting speed
Max_ operation speed
Operaiion accel ratefime
Operation acceleration curve
Operation acceleration SIN ratio
Operation ecel ratefime
Operation deceleration curve.

Prioritize inching opera
0P

tion|
LS

Display Axis configuration setting

£ USB

Operation settings

Homing

Before homing, assign (+) limit switch, (-) limit switch, and Orgin sensor in Motion
function setting under Axis configuration setting to each bit of 60FD. 60FD is

defined as follows:
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bit0: negative limit

bitl: positive limit

bit2: home switch

bit16...bit20 correspond to DI1...DI5 respectively

In automatic assignment, (+) limit switch, (-) limit switch, and Origin sensor must
be assigned manually. You can assign them to corresponding bits of 60FD based on
the relation shown in the following figure or to bit16...bit20 (which requires Dls of the
servo drive to be assigned with (+) limit switch, (-) limit switch, and origin sensor).

1 KV STUDIO Edito
File(F) Edit(E) Vi
DmwEE

1] Axis configuratio

KV-XHIGEC

AU Al vendors -
Setup max number of aes 153tes —r—
Slave detailed setting P L ——
- jred)
= pping| Motion I DC sefing | |

Motion function map()

Direction: Function name. Process data
o Fostie drecton orue imt <No assignment-
Negative direction torque limit <No assignment
0x1A00: Inputs 0x6041:00: Statusword
(+) limit switch oxt, 0x6089:00: Touch probe status

() limit switch 0x1A00: Inputs 0x6089:00: Touch probe status
Origin sensor 0x1A00: Inputs.0x6089:00: Touch probe status
Be |Stopsensor <No assignment-
Sync control extemal input <No assignment>
Feedback position [mandatory] 0x1A00: Inputs 0x6064:00: Positon actual value
Position control -latching status <No assignment> —

Position control - latch position for origin sens <No assignment=

Slave axis parameter(S)

Parameter Seting ftem
Ty — ..o
Electronic gear ratio(numerator) 1
Electronic gear ratio(denominator) 1
Speed it Comand posi tion/sec |
Speed unitcoefficient 1000

Dshm\m:ﬂnnunlsﬂl cnnncﬁclluz 1.00 %/

(BT [ oy

(o (o]

Set the limit parameters for the homing operation in Axis control setting > Origin
return. For detailed trajectories, see KEYENCE instruction manual for positioning/
motion control unit KV-XH16EC.
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Rising edge of origin
sensor

Default Value Range Description
DOG type (with phase | Decelerating upon DOG signal input and homing
Z) through phase Z signal
DOG type (without Decelerating upon DOG signal input and homing
phase Z) through falling edge of DOG signal
Pausing after moving based on Dog ON upon DOG
DOG-type jogging signal input, then moving to the homing direction
(with phase 2) through position-type speed control and homing
with phase Z signal.
DOG-type jogging Moving based on Dog ON upon DOG signal input
(without phase Z) before homing
Homing started when the ON duration of the torque
DOG type (contact) limit signal keeps longer than the compression
torque time upon DOG signal input
DOG type | Origin sensor and Homing executed in the initial phase Z position after
(with phase Z the origin sensor is ON
phase 27)

Homing executed through the rising edge of the
origin sensor

Middle point of origin
sensor (without phase
Z)

Taking the middle point of the ON range of origin
sensor as the origin and comparing it with that in
"Rising edge of origin sensor"

Even if the light-receptive performance of the origin
sensor degrades, the homing position can hardly
change with the time.

Rising edge of limit
switch

Homing executed with the limit switch in the
negative direction (direction where the current
coordinate decreases) acting as the origin sensor

Immediate homing
with phase Z

Data setting type

Homing executed with phase Z signal

Taking current coordinate as the origin coordinate

The following homing methods are available in IS620N and SV660N series servo

drives.
No. Homing mode IS620N SV660N
1 DOG-type (with phase oK oK
Z)
5 DOG-type (without oK oK
phase 2)
DOG-type jogging
3 (with phase 2) No No
DOG-type jogging
4 (without phase Z) No No
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No. Homing mode IS620N SV660N
Homing is available, but
the reference coordinate
after homing is not 0.

DOG-type (contact
> ype ( ) oK Updating to the xml
coordinate of IS620N clears
the reference coordinate.
Origin sensor and
6 phase Z OK OK
7 Rising edge of origin oK oK
sensor
8 Middle point of origin No No
sensor
Risi q flimi Homing is available, but Homing is available, but
9 |s.|nghe ge oflimit the reference coordinate the reference coordinate
switc after homing is not 0 after homingis not 0
Immediate homing
10 with phase Z OK OK
Positioning

Set the unit coordinate transformation properly before positioning. The unit
coordinate transformation is "PLS" by default, which allows no modification on the
numerator or denominator. Assume N revolutions are required by the servo drive, in
this case, the number of commands that need to be sent by the host controller is N x
Pulses per revolution. If coordinate transformation calculation has been executed, the
unit coordinate transformation parameters will match the unit transformation results
automatically.

1. To set the motion profile of the servo drive, click Tool > Point parameter > KV-XH
setting.
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File(F) Edit(E) View(V) Program(M) Script(S) Convert(A) Monitor/Simulator(N) Debuq(D) TDcIﬂ')‘WmdawPM Help(H)
Yy m  BEADaHD R Ul e
CEREEATDHY KM YW 9 g"“‘j““gf”““ml" mment 1 s
B Sewp loggingfrace(l.
i B x 1] s ol settine x [WRINRI | P lossing/rscel) -
B sewr .
Viewfiter(F)  [Display levelAll Setup Fle register(®) R
cPu it i = is1. e
[Unitofcoord | = " 9 o -
Place of decimal point Message editor(7)...
360 cegree aispl Buitin S b L
ranstomaton secton
Coordinate ransformation num B, Axis configuration setting(X)... KV-XH setting(X) >
Coordinste ransfomation et B s common scningly WsHetingi5)] 8
Softimit cooranste syseim | & " ;
Softlimit () s control setting(A) KV-LH setting(@) y
P Poi KV-ML/MC setting(T) »
Sottimi () < parameter H0S/405/20G setingM) >
L Soft limit (-) coordinate ] Symc parameterts) O 200 S
s error o @ Contact setting(0) MV-L40 setting(Y) »
©  Cam setting(C) N KV-XLE setting(E) N
B V2 seting™) UKL setingV ,
V-2V setting(®) ,
0 Coordinate - "
otor rotate direction Importing the XH setting file()... KV-LE2'V setting(V) »
ervo OFF tming o KV-EP21V seting®) .
KV-LM21V setting(2) »
B KV-CL20 setting(©)
Speed swiching selection Continuous | B _KV-DN20 setiing(0)
Select acelerationieceleration seing oo
) Selectlinear interpolation speed. ‘Synthesized speed
Selectnelicl nfepolton speed s mnesed e
Selectinching operaton after deteced stop ersor otz nching aperaton
Operaton staring speed opLSis
Wax operaton spesa so000PLSis
peraon sccel rtefime TorLSisims
peraton scceeraion curve
peraton scceeraion S 1o 100%
peraton Gecelatefime topLsisims
peration Geceleaton cuve s

Displey point parsmeter < uss

Set the target coordinate and speed per positioning segment as needed. After
settings are done, you can call the corresponding Point No. through the program
to start operation.

2. You can preview the parameter trajectory through the following short-cut.

iew(V) Program(M) Script(S) Convert(A) ~Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
NMEERBEARO R us BFAR G % EGEE L RL
ZERET DB ¥

% © @ |} Editor ~ | Comments Comment 1 -

0 x| (1] Point parameter X 1] Display peint parsncter trajectory ax

o lmsfmr ]

jectaxis | lnear lay seting

Display mode(M) [Display all

z

Axis|  Operationmode | Target coordinate

SinglePosiion NG oPLS airection| :
SinglePosition/INC 0PLS 1000 PLs/s INES TTeries] I M 75 ct
Singleosition NG 0PLS

SinglefPositioniNG 0PLS
SinglefPositioniNC 0PLS 08
SinglefPositioniNC 0PLS

SinglefPositioniNC 0FLS 06
SinglefPositioniNC 0PLS

Single/PositionINC 04
SingleFPositioniNC
SinglefPositioniNC
SinglefPositioniNC 0
SinglefPositiontNC o o0z o0: 06 08 1
SinglefPositionING

Single/Posiion NG
Single/PositionING
Single/Posiion NG

inglePosition NG
SinglefPositioniNC
SinglefPositioniNC
SinglefPositioniNC
SinglefPositioniNC
SinglefPositioniNC
SinglefPositioniNC
SinglefPositioniNC
SinglefPositiontNC Cursor position in
SinglefPositioniNC

Point N

Single/Posiion NG
SinglefPositioniNG e s
Single/Posiion NG

Single/PositionINC 1000 PLSs (direciionl ||

tory data

[Projact [Eibrary

Ready < UsB

3. Ladder diagrams can be written with regular methods or the following short-cut
provided by KEYENCE.

a. Drag down the Point parameter window with the left mouse button, and zoom
out the window to put it in a proper place.
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Fle(®) EdiE) View(V) Program(M) Script(S) Comvert(d) Monitor/Simulator(N) Debug(®) Tool®) Window(W) Help(H)

SEHEPEE AR R s PRWARPQREES
EERER 5 & B | Editor ~ | Comments Comment 1 -

:

No.|Axis  Operaonmode | Target coordinate Speed e e

Continuous mode

No.| =
oS 1000 PLSIs wat 0 |
opLs 1000 PLSIs wait 0
0FLs 1000 PLSIs wat o
0FLs 1000 PLSIs wat 0
oFLs 1000 PLSIs wat o
SingleFPosiionING orts 1000PLS’s wat 0
SinglePPosiionING 0FLs 1000PLSIS wait 0
Single/PositonING opLs 1000PLS’s wat 0
0FLs 1000 PLSSs wat o
oFLs 1000PLSis wat 0
0FLs 1000 PLSIs wat o
oFLs 1000 PLSIs wat 0
oFLs 1000 PLSIs wat o
0FLs 1000 PLSIs wat 0
0FLs 1000 PLSIs Wat 0
0FLs 1000 PLSIs wat 0
Single/PositoniNG 0FLs 1000 PLSSs wat 0
SinglePPosiionING opLs 1000PLSIs wat 0
Single/PosiioniNG opLs 1000PLS’s wat 0
SinglerPosiionNG oFLs 1000 PLSls wat 0
Single/PositonING opLs 1000PLS’s wat o
SinglePositonING orts 1000 PLSIs wat 0
SinglePPosiionING opLs 1000PLS’s wat 0
Single/PosilonING opLs 1000PLS’s wat 0
SinglePosiionNG 0FLs 1000 LSS wat 0
SinglePPosiionING opLs 1000PLS’s wat 0
SinglePosiioniNG orLs 1000FLS’s wat 0
SinglePPosiionNG oFLs 1000PLSIs wait 0
Single/PositonING opLs 1000PLS’s wat 0
SinglePositoniNG orts 1000 PLSIs wat 0
SinglePPosiionING opLs 1000PLS’s wat 0
SinaleFPosiionING orts 1000FLS’s wat o
] 55
Ready “uss

b. Move the mouse to the point parameter, such as "No.1-Axis1", and wait until the
mouse icon to change from an arrow to a small hand. Then drag towards the
program edit interface with the right mouse button, and the following short-cut
displays.

File(F) Edit) View(V) Program(M) Script{S) Convert(d) M r/Simulator(N)  Debug(D) Tool(T) dow(W)  Help(H)
T HEPRE 8ROl us - BPFAPAHAXESEE
BRI L BLY X B edior « i Comments Comment 1 8
ot %] [
T 2 3 4 H 6 7 8 9 10 +
e e operaion enae
tioringcorrl
e S =
Change target coordinates during execution ¥
Y ¥ — L R
Error clear Rotation direction during |In =
Ebeed ‘speed control q
1 4[single/PositionINC -] oPLS 1000 FLSIs
P Gris  1mpioe
S0 Snparemomne Ghs  smopos
$1 Snaeremonmic Ghs  tmopes
i s Grs  immne
1 Snaerastonic Ghs dmopis
01| Sndaadionic Gris  iompie
Teeoiec R ™ I
Ready “uss

c. Select the function needed, such as Operation enable, and click it to generate a
DEMO program automatically.
Then designate the part in red as the relay needed. After these actions are done,
this function is done compiling.
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(V) Program(M) Script(S) Convert(A) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
BE @O R us PFARPARSBESEE FR LRI PR
SRR A B |} Editor ~ | Comments Comment 1

2% min X

T 2 3 4 5 3 7 8 9 10 =
operation =
Enable R34000
t
34305
ReadyConp
RA0600  R40905 Tetedrelay|
1t
operation
R40601 EnableErr.
k
< uss

4. Unit monitor
The unit monitor supports monitoring on the operating state of KV-XH16EC or the
internal data.

a. You can open Unit monitor in the following three ways:

Select the unit to be monitored and right-click to select Unit monitor in the
short-cut menu.

Fie) EGtE) View(\) Program(M) ScriptS) Comvert(d] Monitor/Simulator(N) Debua(D) ToolT) Window(W) Help(H)

T [ 3 [ & [ 5 [ & [ 7 [ & [ 9 [ B
oo 34000 7
= Unit Editor(U)
Device scsignment dispey(®)
Unit moritor©
[re—
Tl run) , ®34305
MROOL  R34314 R34313
00003
i
MR002 R34313 R34314
00004
s
MRQ?} R34315
}
00005
%

can=_0.03ms I¥ Ethemet_192.168.0.10

Double-click with the left mouse button to open the Unit monitor.
Right-click the blank section in the Main program to select Unit monitor in
the menu displayed.
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KV STUDIO
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b. The unit monitor displays the operating state of each axis.

1). To change the operating state of the monitor item, click Monitor item
setting on the top right corner.
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@ | B [Routing setting PFAPQAAGESEE ;T F LS
——— B
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3PLS| R34305
Curent speeq
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t o

Vendor ID monitor
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lumber of tmes of stop sensor detection

river alarm code

is warning

1
oeLs,
o

o0

R34314

Enorear - (B T~

T

o arrors

R34315

2). To check whether 1/0 signals such as limit switch signals and origin sensor
signals are normal, open Unit monitor and find the corresponding
monitoring position.

If corresponding message is received, a small black circle will be displayed.
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The error state of the unit can also be displayed in the Unit monitor. The axis

error can be cleared using the Error clear button in the bottom right.

2.6.4.3 Trial Run

In trial run, actions can be acknowledged directly, without the need for programming

ladder diagrams.

1. You can find the Trial run button at the bottom right of the unit monitor interface.
2. Select the control mode from positioning control, speed control, and torque

control.

3. Then, select the object axis for trial run.

Note

If trial run is executed in the speed con

trol mode or torque control mode, a warning will be

reported. To execute trial run, set the control mode to position control.

The following introduces trial run —

positioning control.
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. OP enable/Servo ON
Unrelated to the status of the ladder diagram program. "OP enable" and "Servo
ON" can be executed through commissioning. After operations are done, the
Operation ready and Servo ready indicators turn green. To ensure safety, set the
CPU unit to PROG mode and execute operations again after stopping ladder
diagram program.
Confirm the following items when the Servo ready indicator is not in green.

No error occurs on the axis.

No warning occurs on the servo drive.

The main circuit power supply of the servo drive is switched on.
The Ethernet cable is connected.

. Axis error/Error clear
Check the error details and clear the error. After rectifying the error cause, click
Error clear button to clear the error.

.JOG
Click - direction or + direction buttons to execut forward or reverse jog, which
operates with the speed multiplied by a certain ratio (settable with an increment of
1%) between 10% to 100% based on the setpoint in Axis control setting > Jog at
high speed.

.Inching
Click - direction or + direction buttons to execute forward or reverse inching
based on Axis control setting > JOG starting speed and the movement value
defined in Axis control setting > Inching movement.

. Origin return
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Click the Origin return button to execut homing.

6. Teaching
Click the Acquire button to save current command coordinate value to the buffer
memory of the target coordinate of the designated poing number. The teaching
function is available only in the online edit mode. The teaching value will also be
reflected to the buffer memory and the point parameter.

7. Trial run
Designate a point number and click the Start button to execute point positioning.
To stop operation, click the Decel Stop or Force Stop button to stop smoothly
with speed reduced to zero gradually or stop immediately with shock being
incurred. Clicking the 1 point operation button makes the servo drive execute
positioning of one point. Clicking the Cont. operation button makes the servo
drive execute positioning of ten points at most. Clicking the Repeat button makes
the servo drive return to the point in the first row and execute positioning
repeatedly after positioning of the point in the last row is done. The time interval
between points can be set to a value within 0.1s to 20.0s.

8. Changing current coordinate
Click Command coordinate and the Changing current coordinate dialog box
displays. Enter the coordinate needing to be changed and click the Change button
to change the current coordinate of the axis in trial run, and then close the
Changing current coordinate dialog box. If you click the Close button after
changing current coordinate, the Changing current coordinate dialog box will be
closed with current coordinate unchanged.
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