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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, 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.

-10-
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/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.

-11-
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1

Function Overview

Basic functions of the servo drive are listed in the following table. See function details
in corresponding chapters/sections.

Function

Description

Cyclic synchronous
position mode

The host controller generates position references and sends
references cyclically through the bus. The servo drive
performs positioning control.

Cyclic synchronous velocity
mode

The host controller generates speed references and sends
references cyclically through the bus. The servo drive
performs speed control.

Cyclic synchronous torque
mode

The host controller generates torque references and sends
references cyclically through the bus. The servo drive
performs torque control.

Profile position mode

The host controller sets parameters through the bus. The
servo drive generates position references and performs
positioning control.

Profile velocity mode

The host controller sets parameters through the bus. The
servo drive generates speed references and performs speed
control.

Profile torque mode

The host controller sets parameters through the bus. The
servo drive generates torque references and performs
torque control.

Homing mode

The host controller selects the homing mode through
parameters. The servo drive performs homing, with the
position feedback set to the preset value.

Touch probe function

The servo drive latches the position information when an
external DI signal or motor Z signal changes.

High-resolution encoder

Mechanical characteristics
analysis

The servo drive is equipped with a high-performance
encoder with resolution up to 8388608 PPR.

The servo drive analyzes the resonance frequency and
characteristics of the mechanical system through a PC
installed with Inovance software tool.

Gain auto-tuning

The servo drive generates gain parameters automatically to
match the actual operating conditions through just one
parameter.

Gain switchover

Different gains can be applied to different status (running or
stop) of the motor. Gains can also be switched by external
terminals during operation.

Torque disturbance
observer

The servo drive estimates the disturbance torque suffered
by the system to suppress vibration through compensation.

Resonance suppression

The servo drive sets filter characteristics automatically to
suppress mechanical system vibration after detecting the
resonance point.

-12-
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Function

Description

Torque reference filter

The servo drive suppresses the mechanical resonance
generated when the response speed is excessively high.

Position first-order low-
pass filter

The servo drive enables smooth acceleration and
deceleration through the first-order low-pass filter.

Torque limit

The servo drive limits the output torque of the servo motor.

Speed limit

The servo drive limits the servo motor speed.

External regenerative
resistor

The external regenerative resistor comes into rescue when
the braking capacity of the built-in regenerative resistor is
insufficient.

DI signal assignment

DI functions such as emergency stop can be assigned to
corresponding pins.

Fault log

The servo drive records the latest ten faults/warnings, which
can also be cleared.

Status display

The servo drive displays servo drive status through the LEDs
on the keypad.

External I/O display

The servo drive displays ON/OFF status of external I/0
signals.

Forced signal output

The servo drive outputs signals unrelated to the servo status
forcibly, which can be used to check the wiring of output
signals.

Trial run mode

The servo drive enables the motor through the keypad
without a start signal.

Inovance software tool

Warning code output

The servo drive allows you to set parameters, perform trial
run, and check status through a PC.

The servo drive outputs a four-bit warning code when a
warning occurs.

Position comparison

The servo drive outputs a DO signal with designated width
after reaching the preset target position.

Black box

The servo drive captures the data before and after the
designated condition and works with the software tool to
read the data for further analysis.

-13-
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2 Basic Functions of the Servo Drive

The servo system consists of three critical parts, the servo drive, servo motor, and
feedback encoder.

_| input +

Servo drive

Reference Motor
Position loop Speed loop his Current loop M
control control control

Position
feedback

Current
feedback feedback

calculation

Feedback
encoder

Figure 2-1 Structure of a basic servo system

As the control core of the servo system, the servo drive serves to perform accurate
position control, speed control, and torque control on the servo motor through four
control modes, which are position control, speed control, torque control, and
compound control modes. Among the four control modes, position control is the
most important and common control mode of the servo system.

Descriptions of the control modes are as follows:

Position control

In the position control mode, the target position of the motor is determined by the
sum of position references, and the motor speed is determined by the position
reference frequency. The servo drive performs quick and accurate position control
and speed control through the feedback encoder installed on the motor or an
external encoder (fully closed-loop control). The position control mode mainly
applies to applications requiring positioning control, such as manipulators, SMT
machines, engraving and milling machines, and CNC machine tools.

Speed control

In the speed control mode, the servo drive performs quick and accurate speed
control with speed references set through communication. The speed control
mode mainly applies to applications (such as engraving and milling machines)
requiring speed control or where a host controller is used for position control or
the commands sent from the host controller are used as speed references.
Torque control

In the torque control mode, the motor current is in linear relationship with the
torque. Therefore, torque control can be implemented through current control.
The output torque of the motor is controlled by torque references. The torque
reference can be set through communication. The torque control mode mainly
applies to applications requiring strict tension control. For example, in winding/

-14-
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unwinding devices, torque references are used to prevent the material from being
affected by changes in the winding radius.

2.1 Conversion Factor Setting

Gear ratio refers to the motor displacement (encoder unit) corresponding to the load
shaft displacement of one reference unit.

The gear ratio is comprised of the numerator (6091-01h) and denominator (6091-02h).
It determines the proportional relation between the load shaft displacement
(reference unit) and the motor displacement (encoder unit), as shown below.

Motor displacement = Load shaft displacement x Gear ratio

The motor is connected to the load through the reducer and other mechanical
transmission mechanisms. Therefore, the gear ratio is related to the mechanical
reduction ratio, mechanical dimensions and encoder resolution.

The calculation formula is as follows.

Encoder resolution

Gearratio= ———
Load shaft resolution
i Setting Condition & Data Data .
Name Gear ratio . . - ARR Uint32
Effective Time Structure Type
Index
6091h X Data OD Data ob
Access - | Mapping | Yes Related Mode All Default | Default
Range Range Val
alue

Defines the proportional relation between the load shaft displacement designated by the user and the motor shaft
displacement.

The relation between motor position feedback (encoder unit) and 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 speed (RPM) =
Motor revolutions

60

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

Sub- Highest sub-index Set.tl‘ng Data .
Name Condition & - | Data Structure - Uint8
index supported L Type
3 Effective Time
00 X
Access RO Mapping No Related Mode - Data Range - Default 2
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Basic Functions of the Servo Drive

Setting During
Data Data
Sub- | Name Motor revolutions Condition & running - Uint32
. Structure Type
index Effective Time | & Atonce
01lh A rw | Mappin rP0O |F Relstedlvad Data 1to (232 Default Encoder
ceess P elated ode ) Range -1) elau dependent
Setting During e
ata
Sub- | Name Shaft revolutions Condition & running S - Data Type | Uint32
index Effective Time & At once
02h ) Data 1to (2%2-
Access | RW | Mapping | RPDO | Related Mode - Default 1
Range 1)

Taking the ball screw as an example:

Minimum reference unit (fc) =1 mm

Lead (PB) =10 mm/r

Reduction ratio (n) =5:1

Resolution of Inovance motor with 23-bit serial-type encoder (P) = 8388608 PPR
The position factor is calculated as follows:

Position factor:
Motor resolution P x n
PB

Position factor =

8388608 x 5
10

41943040
10

4194304

Therefore, 6091-01h = 4194304, 6091-02h = 1, which means when the load shaft
displacement is 1 mm, the motor displacement is 4194304.

Reduce the values of 6091-01h and 6091-02h to a point where there is no common
divisor, and take the final value.

2.2 Servo Status Setting

To make the servo drive operate in the designated status, observe the process
stipulated in the CiA402 protocol.
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Start i 13
0 Stop at fault
Initialization l &
Fault
1
i 15
No fault
A A A
2 7

Servo ready

A
12 10 3 6
Waiting for the S-ON signal 8 9
A
Quick sto
P 4 5
16 11
v

Servo running

Figure 2-2 Status switchover of CiA402 state machine

See the following table for descriptions of different status.

Initialization of the servo drive and internal self-inspection are
Initialization done.
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.
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Servo running

The servo drive is running properly and a certain operation
mode has been enabled. The motor is energized and starts
rotating when the speed reference value inputted is not 0.
Only parameters whose "Setting Condition" is "During
running" can be set.

Quick stop

quick stop.

Quick stop is activated and the servo drive is in the process of

Only parameters whose "Setting Condition" is "During
running" can be set.

Stop at fault

A fault occurs and the servo drive is in the process of stop.
Only parameters whose "Setting Condition" is "During
running" can be set.

Fault

purpose.

The stop process is done and all the drive functions are
disabled. Parameters can be modified for troubleshooting

The following table describes the control commands and status switchover.

Bit0 to Bit9™ of Status

signal = No fault

CiA402 Status Switchover Control Word 6040h
Word 6041h
p 5 Natural transition,
0 ower-on control command not 0x0000
Initialization .
required
Natural transition,
control command not
required
1 Initialization — No fault | If an error occurs during 0x0250/0x270
initialization, the servo
drive directly enters
status 13.
2 No fault — Servo ready | 0x0006 0x0231
Servo ready—Waiting
3 for the S-ON signal 0x0007 0x0233
Waiting for the S-ON
4 signal—Servo running 0x000F 0x0237
5 Servo running—Waiting 0x0007 0x0233
for the S-ON signal X X
Waiting for the S-ON
6 signal—Servo ready 0x0006 0x0231
7 Servo ready — No fault | 0x0000 0x0250
8 Servo running — Servo 0X0006 0x0231
ready X X
9 Servorunning =>No 14,4409 0x0250
fault
10 Waiting for the S-ON 0x0000 0x0250
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CiA402 Status Switchover

Control Word 6040h

Bit0 to Bit9™ of Status
Word 6041h

Servo running = Quick

1 stop

0x0002

0x0217

12 Quick stop — No fault

Set 605A to a value
between 0 and 3.
Natural transition
applies after stop and
no control command is
required.

0x0250

13 — Stop at fault

If a fault occurs in any
status other than
"fault", the servo drive
automatically switches
to the stop-at-fault
state, without the need
for a control command.

0x021F

14 Stop at fault—>Fault

Natural transition
applies after stop and
no control command is
required.

0x0218

15 Fault—No fault

0x80

Bit7 is rising edge-
triggered.

If bit7 is kept to 1, other
control commands are
invalid.

0x0250

Quick stop — Servo

16 running

Set 605A to a value
between 5 and 7. 0xOF
will be sent after stop.

0x0237

Note

[1]: bit10 to bit15 of 6041h are related to the operating state of the servo drive, and their
values are represented as "0" in the preceding table. For details on the status of these bits,
check the operation mode of the servo drive.
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2.2.1 Control Word 6040h

Setting During
Data Data
i Name Control word Condition & running S VAR T Uint16
ructure
naex Effective Time | &Atonce
6040h
. Oto
Access | RW | Mapping | RPDO | Related Mode All Data Range 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

4106 Operation mode specific Related to the operation mode of the servo drive.

0: Inactive
0—1: Fault reset is available only for faults and warnings that can be

7 Fault reset reset.
1: Other control commands are invalid.
1—0: Inactive

8 Halt 1: Active, 0: Inactive

9 Operation mode specific Related to the operation mode of the servo drive.

10 Reserved Undefined

11to 15 Manufacturer-specific Manufacturer-specific

Note:

corresponds to a

certain status.

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

o bit4...bit6 are related to each mode (see the control commands in different modes for details).
o bit9 is not defined.

2.2.2 Status Word 6041h

Setting .
Index | Name Status word Condition & - R VAR Data Type Uint16
6041h Effective Time
Access | RO ‘ Mapping ’ TPDO | Related Mode All Data Range - Default 0
Indicates the servo drive status.
15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
[ ms | oms Jila]tr[rm] ms [ w [sod] gs [ ve] f [oe] so]rtso]

MSB

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

LSB
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Table 2-1 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: Activa_a, 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 ;egztd to the servo drive operation
14 Manufacturer-specific Undefined
15 Home found 1: Active, 0: Inactive

Table 2-2 Descriptions of 6041h setpoints

Binary Value

Description

XXXX XXXX X0xx 0000
XXXX XXXX X1xx 0000

Not ready to switch on
Switch on disabled

XXXX Xxxx X01x 0001

Ready to switch on

XXXX XXxx X01x 0011

Switched on

XXXX XXXX X01x 0111

XXXX XXXx X00x 0111

Operation enabled

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XXXX XOxx 1000

Fault

Note

o 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.

o 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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2.3 Setting and Display of the Operation Modes

Introduction to the operation modes

The SV660N series servo drive supports seven operation modes, as defined in 6502h.

. Setting
Supported drive . Data i
Index | Name Condition & - VAR Data Type Uint32
modes i . Structure
6502h Effective Time
Access | RO ‘ Mapping ‘ No Related Mode - Data Range - Default 0

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
2 Profile velocity (PV) mode 1
3 Profile torque (PT) mode 1
4 N/A 0
5 Homing (HM) mode 1
6 Interpolation (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 31 Manufacturer-specific Reserved and undefined

If 6502h is supported, you can get the supported drive modes through 6502h.

The pre-operational mode of the servo drive can be set in 6060h. The present
operation mode of the servo drive can be viewed in 6061h.
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‘ Setting Data Data
Index | Name Modes of operation Condition & At once VAR Int8
L Structure Type
6060h Effective Time
Access | RW | Mapping ‘ RPDO Related Mode All Data Range | 0to 10 | Default -
Defines the servo drive operation mode.
Setpoint Modes of Operation
0 N/A Reserved
1 Profile position (PP) mode See " Profile Position (PP) Mode" on page 42.
2 N/A Reserved
3 Profile velocity (PV) mode See " Profile Velocity (PV) mode" on page 53.
4 Profile torque (PT) mode See " Profile Torque (PT) Mode" on page 61.
5 N/A Reserved
6 Homing (HM) mode See "Homing Mode (HM)" on page 70.
7 Interpolation (IP) mode Not supported
. . See " Cyclic Synchronous Position (CSP) Mode" on
8 Cyclic synchronous position (CSP) mode
page 24.
See " Cyclic Synchronous Velocity (CSV) Mode" on
9 Cyclic synchronous velocity (CSV) mode J 4 y (€SV)
page 30.
. See " Cyclic Synchronous Torque (CST) Mode" on
10 Cyclic synchronous torque (CST) mode 25
page 35.

If an unsupported operation mode is set through SDO, a SDO error will be returned. For details, see "8.5 SDO Transfer
Abort Code" on page 500.
If an operation mode not supported is set through PDO, this operation mode is invalid.
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. Setting
Modes of operation
Index | Name display Condition & - Data Structure VAR Data Type Int8
6061h Effective Time
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

1 Profile position (PP) mode See " Profile Position (PP) Mode" on page 42.

2 N/A Reserved

3 Profile velocity (PV) mode See " Profile Velocity (PV) mode" on page 53.

4 Profile torque (PT) mode See " Profile Torque (PT) Mode" on page 61.

5 N/A Reserved

6 Homing (HM) mode See "Homing Mode (HM)" on page 70.

7 Interpolation (IP) mode Not supported

8 Cyc(ljlc synchronous position (CSP) See " Cyclic Synchronous Position (CSP) Mode" on page 24.
mode

i h i V

9 CyC;IC synchronous velocity (CSV) See " Cyclic Synchronous Velocity (CSV) Mode" on page 30.
mode

10 Cyc(ljm synchronous torque (CST) See " Cyclic Synchronous Torque (CST) Mode" on page 35.
mode

Communication Cycles

The SV660N series servo drive supports a synchronization cycle of 125 ps or an integer
multiple of 125 ps.

2.4 Cyclic Synchronous Position (CSP) Mode

In CSP mode, the host controller generates gposition references and sends the target
position to the servo drive cyclically. The servo drive executes position control, speed
control, and torque control.

-24-



Basic Functions of the Servo Drive

2.4.1 Configuration Block Diagram

CSP mode (0x6060 = 8)

Position offset (0x60B0)

+
Target position (0x607A) + ‘

Position actual value
(0x6064)

\A

>

Following error actual value

Velocity offset (0x60B1) | servo control (0x60F4)
Velocity actual value
Torque offset (0x60B2) - (0X606C)
Torque actual value
(0x6077)
Figure 2-3 Cyclic synchronous position mode
2.4.2 Recommended Configuration
RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
607A: Target position 6064: Position actual value Mandatory
6060: Modes of operation 6061: Modes of operation display Optional

2.4.3 Function Block Diagram

Position

Velocity
offset
(60B1h)

Polarity
(607Eh)

A

+

offset
Target (60BOh) +
position + Gear ratio + Position I
607Ah i ¢ regulator
(607AN) :’g’;:gﬁ{ (6091-01h, 8 Speed limit

2008-03h
6091-02h) A Position actual|  (H08-02)
— value (6063h)

Torque
offset
(6082h)

Polarity
(607€Eh)

n
+ Speed regulator +
HO—» 2008-01h (H08-00)

2008-02h (H08-01)

Speed
calculation

Filter Torque | Torque
2007-06h limit regulator
(H07-05)

Torque actual
value (6077h)
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2.4.4 Related Parameters

List of related parameters

Sub-index ;
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
6040 00 Control word RW Uintl6 - 0 to 65535 0
6041 00 Status word RO Uintl6 - - -
Modes of
6060 00 . RW Int8 - 0to 10 0
operation
Modes of
6061 00 operation RO Int8 - - -
display
Position Reference
6064 00 RO Int32 i - -
actual value unit
Following Reference 7
6065 00 . RW Int32 ) 0to (2°4-1) 3145728
error window unit
Following
6066 00 error time RW Uintl6 ms 0 to 65535 0
out
Velocity Reference
606C 00 RO Int32 . - -
actual value unit/s
Torque
6077 00 RO Int16 0.1% - -
actual value
Target Reference
607A 00 & RW Int32 ) 2o+ -1) 0
position unit
607E 00 Polarity RW Uint8 - 0 to 255 0
Position Reference
6080 00 RW Int32 ) 2o+ -1) 0
offset unit
Velocit Reference
6081 00 y RW Int32 4 2o +(23-1) 0
offset unit/s
60B2 00 Torque offset RW Int16 0.1% -4000 to +4000 0
Following
Reference
60F4 00 error actual RO Int32 nit - -
uni

value
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Description of related parameters

Setting puri
urin
Condition & ) & Data Data .
Name Control word ) running VAR Uintl6
Index Effective Structure Type
. & At once
6040h Time
. Related
Access | RW | Mapping | RPDO —_ All Data Range | 0to 65535 | Default 0
ode
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
The CSP mode only supports absolute position references.
Setting
. Data .
Index | Name Status word Condition & - S VAR Data Type | Uintl6
ructure
6041h Effective Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode | All | Data Range - Default 0
Indicates the servo drive status.
bit Name Description
0 Ready to switch on 1: Active, 0: Inactive
1 Switch on 1: Active, O: 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, O: Inactive
7 Warning 1: Active, 0: Inactive
8 Manufacturer-specific Undefined
1: Active, control word activated
9 Remote

0: Inactive

10 Target reached

Not supported, always being 1

0: Position reference within the limit

1: Home found

H Internal limit active 1: Position reference beyond the limit
12 Drive follow the command value Not supported, always being 1
X 0: EB00.0 (Excessive position deviation) not reported
13 Following error . - .
1: EB00.0 (Excessive position deviation) reported
14 Manufacturer-specific Undefined
0: Home not found
15 Home found
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Setting )
. During
- Condition & X Data Data
Name Target position . running VAR Int32
Effective Structure Type
Index . & At once
607Ah Time
230 (231-
) Related Data
Access | RW | Mapping | RPDO PP/CSP 1) (reference | Default 0
Mode Range R
unit)
Defines the target position in PP mode and CSP mode.
In CSP mode, 607Ah indicates the absolute target position.
In PP mode, 607Ah indicates either the incremental position or absolute position as defined by the control word.
Setting buri
urin
. Condition & X g Data Data
Name Position offset X running VAR Int32
Effective Structure Type
Index . & Atonce
60BOh Time
23lio (231-
. Related
Access | RW | Mapping | RPDO o CSP Data Range | 1) (reference | Default 0
ode 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
Setting .
. During
. Condition & X Data Data
Name Velocity offset ) running VAR Int32
Effective Structure Type
Index ) & At once
h Time
60B1!
2310 (231-
. Related Data
Access | RW | Mapping | RPDO CSP/CSV 1) (reference | Default 0
lloce Range 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 buri
urin
Condition . & Data Data
Name Torque offset ) running VAR Int16
& Effective Structure Type
Index . & At once
Time
60B2h
Related | CSP/CSV/ Data 4000t
’ elate
Access | RW | Mapping | RPDO +4000 Default 0
Mode CST Range (0.1%)
. 0,

You can also set the torque reference offset in CST mode through 60B2h.

Defines the external torque feedforward signal of EtherCAT in CSP and CSV modes (activated when 2006-0Ch is set to 2).
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Cond

Name
Index
T

Setting

Position actual value i
Effective

Data
Structure

ition &

ime

VAR Data Type Int32

Default

6064h
. Related

RO | Mapping | TPDO All | DataRange

Mode

Access

nit).

Indicates the absolute position feedback (reference u

In case of an absolute encoder in rotary mode, 6064h indicates the single-turn position feedback (reference unit) of the

mechanical load.
Setting
Name Velocity actual value Cond|t|f>n - pats VAR Data Type Int32
Index & Effective Structure
606Ch Time
. Related
Access | RO | Mapping | TPDO All Data Range - Default -
Mode
Indicates the speed actual value (reference unit/s).
Setting
Condition & Data Data
Name Torque actual value - VAR Intl6
Index Effective Structure Type
6077h Time
. Related
Access | RO | Mapping | TPDO All Data Range - Default -
Mode
Indicates the internal torque feedback of the servo drive (unit: 0.1%).
The value 100.0% corresponds to the rated torque of the motor.
Setting
Following error actual Condition & Data Data
Name ) - VAR Int32
Index value Effective Structure Type
60F4h Time
X Related PP/HM
Access | RO | Mapping | TPDO HM Data Range - Default -
Mode CSP

Indicates the position deviation (reference unit).

2.4.5 Related Function Settings

Position deviation monitoring
Y Related parameters:

function
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Setting .
. During
. . Condition . Data Data .
Name Following error window . running VAR Uint32
& Effective Structure Type
Index . & At once
" Time
6065
Related pata | °% (%) 314572
) elate
Access | RW | Mapping | RPDO PP/HM/CSP (reference | Default
Mode Range unit 8

Defines the threshold of excessive position deviation (reference unit).
If 6065h is set to an excessively high value, the threshold of excessive position deviation will be 2147483647 in encoder

unit.
Setting X
. During
. . Condition . Data Data .

Name Following error time out . running VAR Uint16

Index & Effective Structure Type
. & At once
6066h Time
. Related Data 0to 65535
Access | RW | Mapping | RPDO PP/HM/CSP Default 0
Mode Range (ms)

Defines the time lapse to trigger excessive position deviation (EB00.0).
If the position deviation exceeds the threshold of excessive position deviation and such status persists after the time

defined by 6066h elapses, EB00.0 (Excessive position deviation) will occur.

Position reference polarity
You can change the position reference direction through setting the position

reference polarity.
Y¢ Related parameter:

Setting Duri
urin,
. Condition ) & Data Data .
Name Polarity ) running VAR Uint8
Index & Effective Structure Type
. & At once
607Eh Time
. Related
Access | RW | Mapping | RPDO e All DataRange | 0to255 | Default 0
Defines the polarity of position, speed, and torque references.
bit Description
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)

2.5 Cyclic Synchronous Velocity (CSV) Mode

In CSV mode, the host controller sends the target speed to the servo drive
synchronously and cyclically, and the servo drive executes speed control and torque

control.

-30-




Basic Functions of the Servo Drive

2.5.1 Configuration Block Diagram
CSV mode (0x6060=9)

Velocity offset (0x60B1)
+
Target velocity (0X60FF) + Position actual value (0x6064)
=U >
Servo control
Torque offset (0x60B2) Velocity actual value (0x606C)
Torque actual value(0x6077)

Figure 2-4 CSV mode

2.5.2 Recommended Configuration

The basic configuration for CSV mode is shown in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
60FF: Target velocity - Mandatory
- 6064: Position actual value Optional
- 606C: Velocity actual value Optional
6060: Modes of operation 6061: Modes of operation display Optional

2.5.3 Function Block Diagram

Torque
offset
(60B2h)

607Eh

Velocity offset
(60B1h)
rr +
Target + + Speed regulator| | Filter T
velocity —»O—» 607€h  |—» Speed limit — 2008-01h (H08-00) 2007-06h | Torquelimit [ [oNe
(60FFh) (HOT-05) regulator

2008-02h (H08-01)

Torque actual
value (6077h)

Speed
calculation

A
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2.5.4 Related Parameters

List of related parameters

Sub-index :
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
6040 00 Control word RW Uint16 - 0to 65535 0
6041 00 Status word RO Uint16 - - -
Modes of
6060 00 . RW Int8 - 0to 10 0
operation
Modes of
6061 00 operation RO Int8 - - -
display
Position .
6064 00 RO Int32 Reference unit - -
actual value
Velocity Reference
606C 00 RO Int32 X - -
actual value unit/s
Torque actual
6077 00 RO Int16 0.1% - 0
value
607E 00 Polarity RW Uint8 - 0to 255 0
Reference
60B1 00 Velocity offset RW Int32 ) 2lio+231-1) 0
unit/s
60B2 00 Torque offset RW Int16 0.1% -4000 to +4000 0
Target Reference
60FF 00 & RW Int32 ) 2% to+(23-1) 0
velocity unit/s
Description of related parameters
: Duri
Setting uring Data Data
- Name Control word Condition & running S VAR Ty Uintl6
ructure
naex Effective Time | &Atonce
6040h
. Oto
Access | RW | Mapping | RPDO | Related Mode Data Range 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
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Setting Bz
Index | Name Status word Condition & - VAR Data Type Uintl6
. ) Structure
6041h Effective Time
Access | RO ‘ Mapping ‘ TPDO | RelatedMode | All | DataRange - Default -
Indicates the servo drive status.
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, O: 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
1: Active, control word activated
9 Remote .
0: Inactive
10 Target reached Not supported, always being 1
I | Llimi . 0: Position reference within the limit
nternal limit active 1: Position reference beyond the limit
12 Drive follow the command value Not supported, always being 1
13 - N/A
14 Manufacturer-specific Undefined
0: Home not found
15 Home found
1: Home found
Setting X
. During
. Condition & X Data Data
Name Velocity offset ) running VAR Int32
Effective Structure Type
Index ) & At once
60B1h Time
2310 (231-
. Related Data
Access | RW | Mapping | RPDO CSP/CsV 1) (reference | Default | 0
Mode Range .
unit/s)
Defines the speed reference offset in CSV mode. After setting, the following formula applies:
Target speed = 60FFh + 60B1h
Setting .
. During
Condition & X Data Data
Name Torque offset ) running VAR Int16
Effective Structure Type
Index i & At once
Time
60B2h
Related | CSP/CSV/ Data 4000t
’ elate
Access | RW | Mapping | RPDO +4000 Default 0
Mode CST Range (0.1%)
.170,

Defines the external torque feedforward signal of EtherCAT in CSV mode (active when 2006-0Ch is set to 2).
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Setting
. Condition & Data
Index | Name Position actual value . - VAR Data Type Int32
Effective Structure
6064h .
Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode |  All Data Range - Default -

Indicates the absolute position feedback (reference unit).
In case of an absolute encoder in rotary mode, 6064h indicates the single-turn position feedback (reference unit) of the

mechanical load.
Setting
- D
Index | Name Velocity actual value Condition & - ata VAR Data Type Int32
Effective Structure
606Ch .
Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode |  All Data Range - Default -
Indicates the speed feedback value (reference unit/s).
Setting
Index Name Torque actual value Condmf)n & - BELE VAR Data Type Int16
Effective Structure
6077h .
Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode | All | Data Range - Default -
Indicates the internal torque feedback of the servo drive (unit: 0.1%).
The value 100.0% corresponds to the rated torque of the motor.
Setting X
. During
. Condition & X Data Data
Name Target velocity X running VAR Int32
Index Effective Structure Type
) & At once
60FFh Time
) Related Data 230 +(23!
Access | RPDO | Mapping | Yes PV/CSV Default 0
Mode 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

2.5.5 Related Function Settings

Velocity reference polarity
You can change the speed reference direction through setting the speed reference

polarity.
Y¢ Related parameter:
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Setting A
. During
} Condition & . Data Data .
Name Polarity ) running VAR Uint8
Index Effective Structure Type
) & At once
607Eh Time
X Related
Access | RW | Mapping | RPDO _— All Data Range | 0to255 | Default 0
Defines the polarity of position, speed, and torque references.
bit Description
Speed reference polarity
0: Multiply by 1
1: Multiply by -1

PT: Inverts the target torque (6071h).
CSP: Inverts the velocity offset (60B1h)
CSV: Inverts the speed reference (60FFh + 60B1h).

2.6 Cyclic Synchronous Torque (CST) Mode
In CST mode, the host controller sends the target torque to the servo drive
synchronously and cyclically, and the servo drive executes torque control.
2.6.1 Configuration Block Diagram
CST mode (0x6060 = 10)

Torque offset (0x60B2)

+ Position actual value
Target torque (0x6071) + (0x6064)

\
\

Max. profile velocity (0x607F) _ | Servo control

Velocity actual value
Positive torque limit value (0x60EQ) (0x606C)

\

Torque actual value

Negative torque limit value (Ox60E1) | (0x6077)

! o

Figure 2-5 CST mode

2.6.2 Recommended Configuration

The basic configuration of CST mode is shown in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
6071: Target torque - Mandatory
- 6064: Position actual value Optional
- 606C: Velocity actual value Optional
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RPDO TPDO Remarks
- 6077: Torque actual value Optional
6060: Modes of operation 6061: Modes of operation display Optional

2.6.3 Function Block Diagram

Torque offset

(60B2h)
+
Target +
torque 607Eh
(6071h)

Filter

Torque Torque
Speed regulator 2(2{?7%?)1 limit regulator
Speed + 2008-01h (H08-00) |y
limit B 2008-02h (H08-01) ‘\Torque actual
value (6077h)
Speed | _g
calculation [
2.6.4 Related Parameters
List of related parameters
Sub-index X
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
6040 00 Control word RW Uintl6 - 0to 65535 0
6041 00 Status word RO Uintl6 - - -
Modes of
6060 00 . RW Int8 - 0to 10 0
operation
Modes of
6061 00 operation RO Int8 - - -
display
6071 00 Target torque RW Int16 0.1% -4000 to +4000 0
6072 00 Max. torque RW Uint1l6 0.1% 0 to 4000 3500
Torque
6074 00 RO Int16 0.1% - 0
demand value
Torque actual
6077 00 RO Int16 0.1% - 0
value
607E 00 Polarity RW Int8 - 0to 255 0
Max. profile Reference unit,
607F 00 Pr RW Int32 T 0to@2-1) 104857600
velocity s
60B2 00 Torque offset RW Int16 0.1% -4000 to +4000 0
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Sub-index .
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
Positive
60E0 00 torque limit RW Uintl6 0.1% 0 to 4000 3500
value
Negative
60E1 00 torque limit RW Uintl6 0.1% 0 to 4000 3500
value
Description of related parameters
Setting Durin
Condition & X s Data Data X
Name Control word i running VAR Uintl6
Index Effective Structure Type
. & At once
6040h Time
. Related
Access | RW | Mapping | RPDO Y All Data Range | 0 to 65535 | Default 0
ode

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
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Setting Data
Index Name Status word Condition & - S VAR Data Type | Uintl6
ructure
6041h Effective Time
Access | RO ‘ Mapping ‘ TPDO Related Mode All | Data Range - Default 0
Indicates the servo drive status.
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
1: Active, control word activated
9 Remote .
0: Inactive
10 Target reached Not supported, always being 1
I | Llimi . 0: Position reference within the limit
nternal limit active 1: Position reference beyond the limit
12 Drive follow the command value Not supported, always being 1
13 N/A N/A
14 Manufacturer-specific Undefined
0: Home not found
15 Home found
1: Home found
Setting X
. During
Condition & X Data Data
Name Target torque . running VAR Int16
Effective Structure Type
Index . & At once
Time
6071h
-4000 to
Access RW | Mapping | RPDO | Related Mode PT/CST Data Range | +4000 | Default 0
(0.1%)
Defines the target torque in PT and CST modes.
The value 100.0% corresponds to the rated torque of the motor.
Setting
iti D
Index | Name Torque demand value Condm?n & - ata VAR Data Type | Int16
Effective Structure
6074h .
Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode |  All Data Range | -(0.1%) Default -

Indicates the torque reference output value during operation.
The value 100.0% corresponds to the rated torque of the motor.
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Setting -
Index | Name Torque actual value Condition & - SETE VAR Data Type | Intl6
6077h Effective Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode | All Data Range | -(0.1%) Default -

Indicates the actual torque output of the servo drive.
The value 100.0% corresponds to the rated torque of the motor.

Setting .
. During
Condition & X Data
Name Torque offset ) running VAR Data Type | Intl6
Effective Structure
Index i & At once
Time
60B2h
Csp/CSV/ - -4000 to
Access | RW | Mapping | RPDO | Related Mode +4000 Default 0
CST Range (0.1%)
. 0,

Defines the torque reference offset in CST, CSV, and CSP modes. After offset, the following formula applies:

Target torque = 6071h + 60B2h

2.6.5 Related Function Settings

Speed limit in the torque control mode
In the torque mode, 607Fh can be used to limit the maximum speed in forward/

reverse operation. Note that the maximum operating speed allowed by the motor

cannot be exceeded.
A

Speed (V)

+max. motor speed

+max. profile velocity (607Fh)

. 4

—-max. profile velocity (607Fh)

—max. motor speed

Yt Related parameter:
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Setting

Durin
X . Condition Y I_ g Data Data .
Name Max. profile velocity X running VAR Uint32
& Effective Structure Type
. & At once

Index Time
607Fh 0to (232-

A _W Manpin RPDO Related PP/PV/PT/ Data 1) Default 1048576

ceess A Mode HM/CST Range (reference etau 00

unit/s)

Defines the speed limit in PP, PV, PT, CST, and HM modes.

Torque limit

To protect the mechanical devices, you can limit the torque references of the servo
drive in the position control, speed control, and torque control modes by setting
6072h (Max torque), 60EOh (Positive torque limit value), and 60E1h (Negative torque
limit value). Note that the maximum torque allowed by the servo drive cannot be

exceeded.

+drive max. torque

+motor max. torque

+max. torque (6072h)

Torque (T) 4

positive torque limit value (60EOh)

i

—1 negative torque limit value (60E1h)

Y Related parameters:
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Setting .
. During
Condition & X Data Data .
Name Max. torque i running VAR Uint16
Index Effective Structure Type
) & At once
6072h Time
A RW | Mapping | Rpo | eated Al pata | 0104000 |y e | 3500
|
ccess pping Mode R (0.1%) efault
Defines the maximum torque limit of the servo drive in the forward/reverse direction.
Setting .
. During
L o Condition & ) Data Data .
Name | Positive torque limit value X running VAR Uintl6
Index Effective Structure Type
) & At once
60EOh Time
A RW | Mapping | RppO | ciated Al Data | 0104000 |\ cte | 3500
ceess P Mode Range (0.1%) etau
Defines the maximum torque limit of the servo drive in the forward direction.
Setting .
" During
. . Condition ) Data Data .
Name | Negative torque limit value ) running VAR Uintl6
Index & Effective Structure Type
. & At once
60E1h Time
A RW | Mapping | Rppo | "clted Al pata - | 004000 o e e | 3500
ccess pping Yol e (0.1%) efau

Defines the maximum torque limit of the servo drive in the reverse direction.

Torque reference polarity

You can change the torque reference direction through setting the torque reference

polarity.
Setting buri
urin
. Condition ) & Data Data .
Name Polarity ) running VAR Uint8
Index & Effective Structure Type
. & At once
607Eh Time
. Related
Access | RW | Mapping | RPDO _— All DataRange | 0t0255 | Default 0
Defines the polarity of position, speed, and torque references.
bit Description
Torque reference polarity
0: Multiply by 1
1: Multiply by -1

PT: Inverts the target torque (6071h).
CSP/CSV: Inverts the torque offset (60B2h)
CST: Inverts the torque reference (6071h + 60B2h).
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2.7 Profile Position (PP) Mode

The PP mode mainly applies to point-to-point positioning. In PP mode, the host
controller sets the target position, operating speed, acceleration rate, and
deceleration rate. The position profile generator inside the servo drive generates
position profiles based on preceding settings, and the servo drive executes position
control, speed control, and torque control.

2.7.1 Configuration Block Diagram
PP mode (0x6060 = 1)

Target position (0x607A) _ | Position .
T limit Position actual value
(0x6064)
Profile velocity (0x6081) _ | Speed
> imit ™ Following error actual value
(0x60F4)
] . ) Servo control Velocity actual value
Profile acceleration (0x6083 Accelerat Y
( ) g SR (0x606C)
Torque actual value
Profile deceleration (0x6084) BreedEman (0x6077) >
> limit

Figure 2-6 PP mode

In PP mode, the target position is triggered and activated based on the sequence of
bit4 (New set-point) of the control word and bit12 (Set-point acknowledge) of the
status word .

The controller sets the New set-point bit (bit4 of the control word) to 1 to inform the
servo drive of the new target position. The servo drive, after receiving the new target
position, sets the Set-point acknowledge bit (bit12 of the status word) to 1. After the
controller sets bit4 (New set-point) to 0, if the servo drive can receive the new target
position, bit12 (Set-point acknowledge) bit will be set to 0. Otherwise, it is kept to 1.
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Actual
speed

Target
position
(bit4)

Target
position
(setpoint) \ t

Target position
update (bit12)

Target reached
(bit10) t

Figure 2-7 Sequence in sequential mode

The linkage mode of position references is determined by bit5 (Change set
immediately) of the control word. When bit5 is set to 1 (Sequential mode), sequential
linkage applies to position references, which is called sequential mode. When bit5 is
set to 0 (Single-point mode), zero-cross linkage applies to position references, which
is called single-point mode.

Sequential mode:

The target position of present segment is in the process of positioning. After the new
target position is generated, the controller sets the New set-point bit to 1, and the
servo drive performs positioning towards the new target position.

In sequential mode, the sequence diagram of bit4 (New set-point) of the control word

and bit12 (Set-point acknowledge) of the status word is shown in the following figure.
Single-point mode:

The target position of current segment is in the process of positioning. After the new

target position is generated, the controller sets the New set-point bit to 1, and the

servo drive performs positioning towards the new target position after the position
reference of current segment is done transmitting.

The sequence diagram of bit4 (New set-point) of the control word and bit12 (Set-
point acknowledge) of the status word is shown in the following figure.
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Target position
reference (setpoint)
6040 bit4 J

6040 bit5 N L l
6041 bit12 | ‘ ‘
Position ! !
reference | |
| | ®
| @ :
6041 bit10: Target reached ’>

Note: To modify the target position reference (setpoint), the new target position bit (bit4)
must be sent again.

Figure 2-8 Sequence in the single-point mode

In the single-point mode, the servo drive caches one target position, which is to cache
a new segment of target position when current target position is under execution. The
sequence diagram is as follows.
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New setpoint ﬁ

Change set ! :
immediately 1 1

(bit5) | t
Set position \ \ \ \‘ \ ‘

Cache position

H-fhe

Position
during operation

Setpoint ¢
acknowledge
(bit12)

Target reached
(bit10)

o (@ If the cache position is empty, the set position will be executed immediately.

e @O If a position reference is under execution currently, the new position setpoint
will be saved in the cache. After current position reference is done transmitting,
the cached setpoint will be executed, after which a new setpoint can be received.

e @® The new setpoint cannot be received if the cache is full. In this case, you can
set the attribute bit (Change set immediately) of the setpoint to 1 to activate the
setpoint.

]

2.7.2 Recommended Configuration

The basic configuration for PP mode is shown in the following table.

RPDO TPDO Remarks
6040h: Control word 6041h: Status word Mandatory
607Ah: Target position 6064h: Position actual value Mandatory
6081h: Profile velocity - Mandatory
6083h: Profile acceleration - Optional
6084h: Profile deceleration - Optional
6060h: Modes of operation 6061h: Modes of operation display Optional
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2.7.3 Function Block Diagram

Speed Speed
feedforward gain | feedforward filter
Target position (607Ah) 2008-14h 2008-13h
Profile velocity (6081h) (H08-19) (H08-18)
Profile acceleration (6083h)
Profile deceleration (6084h)
Polarity (607Eh) X
Electronic gear Position loop
Profile ratio + gain +
R | — >
generator (6091-01h, 2008-03h
6091-02h) _ & Position actual (H08-02)
value (6063h)
Torque feedforward Torque
filter feedforward gain |
2008-15h 2008-16h b
(HO08-20) (H08-21)
A J
+
+ Speed regulator + Maximum
P 2008-01h (H08-00) motor speed
2008-02h (H08-01) limit

Speed feedback
200B-01h [RPM]

(H0B-00) peed reference

200B-02h [RPM]
(HOB-01)

| Torquefilter - Torque
| 2007-06h Torque limit regulator
(H07-05)
2.7.4 Related Parameters
List of related parameters
Sub-index X
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
6040 00 Control word RW Uintl6 - 0 to 65535 0
6041 00 Status word RO Uintl6 - - -
Modes of
6060 00 . RW Int8 - 0to 10 0
operation
Modes of
6061 00 operation RO Int8 - - -
display
Position Reference
6064 00 RO Int32 i - -
actual value unit
Following . Reference e
6065 00 ) RW Uint32 ) 0to(2>°-1) 3145728
error window unit
Following
6066 00 error time RW Uintl6 ms 0 to 65535 0
out
Position Reference
6067 00 i RW uint32 ) 0to (2%2-1) 734
window unit
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Sub-index X
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
Position .
6068 00 . . RW Uintl6 ms 0 to 65535 0
window time
Target Reference
607A 00 & RW Int32 , 2to (23-1) 0
position unit
607E 00 Polarity RW Uint8 - 0to 255 0
Max. profile Reference )
607F 00 . RW Uint32 . 0to (2°4-1) 104857600
velocity unit/s
Profile Reference 0
6081 00 . RW Uint32 2 0to (2°°-1) 1747627
velocity unit/s
Profile Reference
6083 00 ) RW uint32 e 0to (2%2-1) 1747626667
acceleration unit/s
Profile Reference
6084 00 ) RW uint32 e 0to (2%2-1) 1747626667
deceleration unit/s
Description of related parameters
Set.tllng Dunﬁg Data Data A
Name Control word Condition & running U VAR e Uintl6
uctu
Index Effective Time | & At once
6040h
. Data 0to
Access | RW | Mapping | RPDO | Related Mode All Default 0
Range 65535
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
4 New set-point 0->1: Trigger new target position
1->0: Clear bit12 of the status word
0: Target set-point cannot be updated
5 Change set immediately immediately
1: Target set-point can be updated immediately
0: Target position being absolute
6 abs/rel , . .
1: Target position being relative
0: Keep present operating state
T Halt PP P J
1: Halt
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Setting Data
Index | Name Status word Condition & - S VAR Data Type | Uintl6
6041h Effective Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode | All Data Range - Default -
Indicates the servo drive status.
bit Name Description
0 Ready to switch on 1: Active, 0: Inactive
1 Switch on 1: Active, O: 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 Activt_e, control word activated
0: Inactive
10 Target reached Not supported, always being 1
L . 0: Position reference within the limit
1 Internal limit active 1: Position reference beyond the limit
i sponsinousis e
0: EB00.0 (Excessive position deviation) not
13 Following error reported
1: EB00.0 (Excessive position deviation) reported
14 Manufacturer-specific Undefined
15 Home found 0: Home not found
1: Home found
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Setting .
. During
. Condition & X Data Data
Name Target position . running VAR Int32
Effective Structure Type
Index ) & At once
607Ah Time
230 (231-
’ Related Data
Access | RW | Mapping | RPDO PP/CSP 1) (reference Default 0
Mode Range R
unit)
Defines the target position of the servo drive in PP and CSP modes.
The target position type (absolute or relative) can be designated through bit6 of 6040h in PP mode.
A A
Absolute position Absolute position
Target position 2
Target position2y | . ¥
Target position 1 Target position 1
Absolute position type Relative position type
Setting .
. During .
y . Condition & ) Data Data Uin
Name Profile velocity ) running VAR
Effective Structure Type t32
Index . & At once
6081h Time
0to (232-1)
. Related 17476
Access | RW | Mapping | RPDO PP Data Range | (reference | Default
Mode . 2
unit/s)
Defines the constant operating speed towards the target position in PP mode.
6081h x 6091h (Gear ratio)
Motor speed (RPM) = - x 60
Encoder resolution
Setting .
. During
X i Condition & X Data Data X
Name Profile acceleration i running VAR Uint32
Effective Structure Type
Index i & At once
6083h Time
Related 0to (232-1) 17476
Access | RW Mapping | RPDO b PP/PV Data Range | (reference | Default | 26666
oae unit/sz) 7
Defines the position reference acceleration in PP and PV modes.
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.
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Setting .
. During
§ X Condition & . Data Data .
Name Profile deceleration i running VAR Uint32
Effective Structure Type
Index ) & At once
" Time
6084
Related pata | °'° @21 174762
. elate
Access | RW | Mapping | RPDO PP/PV (reference | Default
Mode Range unit/s2) 66667

Defines the position reference deceleration in PP and PV modes.
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.

2.7.5 Related Function Settings

Monitoring on positioning completed
When position deviation fulfills the set condition, the positioning process is done. In
this case, the servo drive sets bit10 of the status word, and the host controller, once

receives the signal, acknowledges that positioning is done.

Y Related parameter:
SetAtlAng During -
. . Condition & . Data Data Uin
Name Position window i running VAR
Effective Structure Type | t32
Index ) & At stop
. Time
6067
0to (232-1)
. Related Data
Access | RW Mapping | RPDO PP (reference | Default | 734
Mode Range unit)

Defines the threshold for position reach.
When the position deviation is within £6067h and the time reaches the value defined by 6068h, the position is reached

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
. , ) Condition & . Data Data .
Name Position window time ) running VAR Uintl6
Effective Structure Type
Index ) & At stop
Time
6068h
Related Dat ot
. elate ata
Access | RW | Mapping | RPDO PP 65535 Default 0
Mode Range (ms)

Defines the time window for position reach.

Note

6067h only reflects the threshold of absolute position deviation when positioning is done. It
is not related to the positioning accuracy.
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Monitoring on position deviation

Y¢ Related parameter:
Setting .
. During
. . Condition & ) Data Data .
Name | Following error window i running VAR Uint32
Effective Structure Type
Index i & At once
h Time
6065
0to(232-1)
X Data 31457
Access | RW | Mapping | RPDO | Related Mode | PP/HM/CSP Range (reference | Default 28
unit)

Defines the threshold of excessive position deviation (reference unit).

If 6065h is set to an excessively high value, the threshold of excessive position deviation will be forcibly set to 2147483647

(encoder unit).

Setting .
. During
. . Condition & X Data Data .
Name Following error time out ) running VAR Uintl6
Effective Structure Type
Index ) & At once
Time
6066h
Oto
. Related Data
Access | RW | Mapping | RPDO PP/HM/CSP 65535 Default 0
Mode Range (ms)

Defines the time (ms) lapse to trigger excessive position deviation (EB00.0).
If the position deviation exceeds the threshold of excessive position deviation and such status persists after the time

defined by 6066h elapses, EB00.0 (Excessive position deviation) will be reported.

Speed limit

In PP mode, 607Fh can be used to limit the maximum speed in forward/reverse

operation. Note that the maximum operating speed of the motor cannot be

exceeded.
A
Speed (V)

+max. motor speed |- -

+ max. profile velocity (607Fh)
+ profile velocity (6081h)
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Y Related parameter:

Setting .
. During )
. . Condition & i Data Data Uin
Name Max. profile velocity ) running VAR
Effective Structure Type t32
Index . & At once
607Fh Time
0to (231-1)
A RW | Mapping | RPDO Related PP/PV/PT/ Data (reference | Default 10485
ccess efau
Mode HM/CST Range i 7600
unit/s)
Defines the speed limit in PP, PV, PT, CST, and HM modes.
Acceleration and deceleration limits
In PP mode, the change rate of position references can be limited through the
acceleration and deceleration limits.
Y Related parameters:
Setting .
. During
) Condition & ) Data Data .
Name Max. acceleration ) running VAR Uint32
Effective Structure Type
Index i & At once
) Time
60C5
vata | 0 2%2-1)
Access | RW | Mapping | RPDO | Related Mode All R (reference | Default | 23-1
g unit/sz)
Defines the maximum limit of acceleration.
In PP mode, if the value of 6083h exceeds that of 60C5h, the value of 60C5h will be used.
For 60C5h, the setpoint 0 will be forcibly changed to 1.
Setting i
", During
. Condition & . Data Data .
Name Max. deceleration i running VAR Uint32
Effective Structure Type
Index i & At once
T Time
60
0to (2%2-1)
. Related Data 31
Access | RW | Mapping | RPDO All (reference | Default | 2°*-1
Mode Range 2
unit/s?)
Defines the maximum limit of deceleration.
In PP mode, if the value of 6084h exceeds that of 60C6h, the value of 60C6h will be used.
For 60C6h, the setpoint 0 will be forcibly changed to 1.

Polarity

reference polarity.
Y Related parameter:
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Setting .
. During
. Condition & . Data Data .
Name Polarity i running VAR Uint8
Index Effective Structure Type
) & At once
607Eh Time
) Related Data
Access | RW | Mapping | RPDO All 0to 255 Default 0
Mode Range
Defines the polarity of position, speed, and torque references.
bit Description
Position reference polarity
0: Multiply by 1
7 1: Multiply by -1

PP: Inverts the target position (607Ah)

2.8 Profile Velocity (PV) Mode

In PV mode, the host controller sends the target speed, acceleration rate, and
deceleration rate to the servo drive. The servo drive generates speed reference
profiles and executes speed control and torque control.

2.8.1 Configuration Block Diagram

PV mode (0x6060 = 3) Position actual value
(6064h)

Target velocity (60FFh) Speed
> limit [

i i Accelerati Velocity actual value

Profile acceleration (6083h) _ CCTirenriat jon| | Servo control (eoach)
Torque actual value

) . (6077h)
Profile d )

ile deceleration (6084h) » | Deceleration

limit
Figure 2-9 PV mode
2.8.2 Recommended Configuration

The basic configuration for PV mode is shown in the following table.

RPDO TPDO Remarks
6040h: Control word 6041h: Status word Mandatory
60FFh: Target velocity - Mandatory
- 6064h: Position actual value Optional
- 606Ch: Velocity actual value Optional
6083h: Profile acceleration - Optional
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RPDO TPDO Remarks
6084h: Profile deceleration - Optional
6060h: Modes of operation 6061h: Modes of operation display Optional

2.8.3 Function Block Diagram

Torque
feedforward || feedforward
ain ilter
200816h || 200815h !
(Ho8-21) H08-20) Torque actual value
{ ) 6077h

welosty Profle +
G| oy | ) g | vapere || 4 oo + pive [
607Eh e S " 2005021 (H08.01) woroe | e | eer
2.8.4 Related Parameters
List of related parameters
Sub-index
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
6040 00 Control word RW Uintl6 - 0 to 65535 0
6041 00 Status word RO Uintl6 - - -
Modes of
6060 00 . RW Int8 - 0to 10 0
operation
Modes of
6061 00 operation RO Int8 - - -
display
Velocity Reference
606C 00 RO Int32 . - -
actual value unit/s
Velocity .
606D 00 i RW Uintl6 RPM 0 to 65535 10
window
Velocity .
606E 00 X K RW Uintl6 ms 0 to 65535 0
window time
Velocity .
606F 00 RW Uintl6 RPM 0 to 65535 10
threshold
Velocity
6070 00 threshold RW Uintl6 ms 0to 65535 0
time
607E 00 Polarity RW Int8 - 0to 255 0
Max. profile Reference 3
607F 00 . RW Int32 . 0to (2°4-1) 104857600
velocity unit/s
Profile Reference
6083 00 : RW uint32 e 0to(2%2-1) | 1747626667
acceleration unit/s
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Sub-index .
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
Profile Reference
6084 00 e RW Uint32 e 0to (2%2-1) | 1747626667
deceleration unit/s
Target Reference | -231to +(231 -
60FF 00 . RW Int32 R 0
velocity unit/s 1)
Description of related parameters
Setting During Baiia Data
Name Control word Condition & running SEIIE VAR T uint16
Inite Effective Time & At once
6040h
. Data 0to
Access | RW | Mapping | RPDO | Related Mode All Default 0
Range 65535

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
8 Halt (1) :Zip present operating state
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Setting Condition Data Data )
Name Status word i X - VAR Uint16
Index & Effective Time Structure Type
6041h . Data
Access | RO | Mapping | TPDO Related Mode All - Default 0
Range
Indicates the servo drive status.
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
1: Active, control word activated
9 Remote )
0: Inactive
0: Target velocity not reached
10 Target reached .
1: Target velocity reached
I | Llimi . 0: Position feedback within the limit
nternal limit active 1: Position feedback beyond the limit
0: Speed not being 0
12 Speed .
1: Speed being 0
13 - N/A
14 Manufacturer-specific Undefined
0: Home not found
15 Home found
1: Home found
Setting i
. During
. Condition i Data Data
Name Target velocity i running VAR Int32
& Effective Structure Type
Index . & At once
60FFh Time
230 (231-
’ Related Data
Access | RW Mapping Yes PP/CSV 1) (reference | Default 0
Mode Range unit/s)

Defines the target velocity in PV and CSV modes.
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Setting .
. During
§ X Condition X Data Data .
Name Profile acceleration ) running VAR Uint32
& Effective Structure Type
. & At once
Index Time
6083h 0to (232-
) Related Data 1 17476266
Access | RW | Mapping | RPDO PP/PV : Default
Mode Range (reference 667
unit/sz)
Defines the speed reference acceleration in PV and PP modes.
For 6083h, the setpoint 0 will be forcibly changed to 1.
i Durin
‘ ‘ Set‘tllng : g i Data '
Name Profile deceleration Condition & running VAR Uint32
A Structure Type
Index Effective Time | &Atstop
6084h 0to(231-1)
. Data 174762
Access | RW | Mapping | RPDO | Related Mode PP/PV (reference | Default
Range 2 66667
unit/s?)
Defines the speed reference deceleration in PV and PP modes.

For 6084h, the setpoint 0 will be forcibly changed to 1.

2.8.5 Related Functions

Monitoring on speed reach
The servo drive checks whether the motor speed feedback is consistent with the

speed reference.

Y Related parameter:
Setting .
. During
L Condition & ) Data Data .
Name Velocity window X running VAR Uintl6
Index Effective Structure Type
) & At once
606Dh Time
A rw I RPDO Related Py Data Range 0 to 65535 E— 1
ccess efau
P Mode & (RPM)
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Index
606Eh

Setting .
. During
. . . Condition & . Data Data .
Name Velocity window time . running VAR Uint16
Effective Structure Type
) & At once
Time
. Related 0to 65535
Access | RW | Mapping | RPDO PV Data Range Default 0
Mode (ms)

606Dh is used to set the threshold for speed reach. 606Eh is used to set the window time for speed reach.

Servo

Speed V

6041 bit10

Speed
reference

Speed
feedback

Velocity window (606Dh)

OFF | |OFF

ON— Speed reach valid

OFF

—

t

OFF — Speed reach invalid

When 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. In this case, bit10 (Target reached) of 6041h is set to 1.
This flag bit is valid only when the S-ON signal is active in PV mode.

Monitoring on zero speed

The servo drive checks whether the absolute value of motor speed feedback is lower
than the set threshold. If yes, the motor is close to a standstill (zero speed) and bit12

of the status word is set to 1.

Y Related parameter:

Index
606Fh

Setting .
. During
. Condition & ) Data Data )
Name Velocity threshold i running VAR Uint16
Effective Structure Type
) & At once
Time
A RW | Mapping | Repo | oated PV Data | 01065535 |\ e | 10
ccess pping Mode Range (RPM) erau
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Setting X
" During
. . Condition & i Data Data .
Name Velocity threshold time ) running & VAR Uint16
Index Effective Structure Type
) At once
6070h Time
. Related Data 0 to 65535
Access | RW | Mapping | RPDO PV Default 0
Mode Range (ms)
Defines the threshold for zero speed.
A Speed
pee
Speed (V) Forward feedback
[ ‘
606Fh i
i
: >
! t
Reverse -606Fh !
1
_______________ !
! 1
! 1
! 1
! |
! I
! !
o | !
E
5 | OFF ON OFF
e L 5

t

ON — Zero speed signal active  OFF — Zero speed signal inactive

When the speed feedback is within 2606F and the time defined by 6070 elapses, the motor speed is acknowledged to be 0.
In this case, bit12 of 6041 is set to 1.
This flag bit is valid only in PV mode.

Speed limit
In PV mode, 607Fh can be used to limit the maximum speed in the forward/reverse

operation. Note that the maximum operating speed of the motor cannot be
exceeded.
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Speed (V) A
+max. motor speed |- --------c-o oo
+max. profile velocity (607Fh) —
»
t
— -max. profile velocity (607Fh)
”””””””””””””” —-max. motor speed
Y¢ Related parameter:
Setting .
. During
) ) Condition . Data Data .
Name Max. profile velocity i running VAR Uint32
& Effective Structure Type
. & At once
Index Time
607Fh 0to (232-
) Related | PP/PV/PT/ 1) 1048576
A RW | Mappin RPDO Data Range Default
ceess HEE Mode HM/CST 4 (reference erau 00
unit/s)
Defines the speed limit in PP, PV, PT, CST, and HM modes.

Acceleration and deceleration limi
In PV mode, the change rate of

ts
speed references can be limited through acceleration

and deceleration limits.
Setting .
. During
i Condition X Data Data X
Name Max. acceleration ) running VAR Uint32
& Effective Structure Type
Index § & At once
- Time
60C5
0to (232-1)
. Related Data 31

Access | RW | Mapping | RPDO All (reference | Default | 2°°-1

tlocs Range unit/sz)

Defines the maximum limit of acceleration.

In PV mode, if the value of 6083h exceeds that of 60C5h, the value of 60C5h will be used.
For 60C5h, the setpoint 0 will be forcibly changed to 1.
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Setting )
. During
. Condition X Data Data .
Name Max. deceleration ) running VAR Uintl6
& Effective Structure Type
Index . & At once
) Time
60C6
0to (232-1)
. Related Data 31
Access | RW | Mapping | RPDO All (reference Default | 2°°-1
Mode Range unit/s?)

Defines the maximum limit of deceleration.
In PV mode, if the value of 6084h exceeds that of 60C6h, the value of 60C6h will be used.

For 60C6h, the setpoint 0 will be forcibly changed to 1.

Reference polarity
You can change the speed reference direction through setting the speed reference

polarity.
Y Related parameter:
Setting i
" During
] Condition ) Data Data .
Name Polarity ) running VAR Uint8
Index & Effective Structure Type
. & At once
607Eh Time
. Related
Access | RW | Mapping | RPDO Yor All Data Range | 0to255 | Default 0
ode
Defines the polarity of position, speed, and torque references.
bit Description
Velocity reference polarity
6 0: Multiply by 1
1: Multiply by -1
PV: Inverts the target velocity (60FFh)

2.9 Profile Torque (PT) Mode

In PT mode, the host controller sends the target torque (6071h) and the torque slope
(6087h) to the servo drive. The servo drive generates torque reference profiles and

exec

utes torque control.
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2.9.1 Configuration Block Diagram

PT mode (0x6060 = 4)
Target torque (0x6071)

\

Target slope (0x6087) Position actual value (0x6064)

»
!

\

Max. profile velocity (0x607F) Speed actual value (OX6=06C)

»| Servo control

Positive torque limit value (0x60E0) Torque actual value (OXEOW)

\

Negative torque limit value (0x60E1)

Y

Figure 2-10 PT mode

2.9.2 Recommended Configuration

The basic configuration for the PT mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
6071: Target torque - Mandatory
6087: Torque slope - Optional
- 6064: Position actual value Optional
- 606C: Velocity actual value Optional
- 6077: Torque actual value Optional
6060: Modes of operation 6061: Modes of operation display Optional

2.9.3 Function Block Diagram

Speed Max.
regulator speed
2008-01h (H08-00) limit
2008-02h (H08-01) 607Fh

Torque actual value

Target torque

6071h Selected during.

Torque slope speed limit Max
6087h Filter . Torque
607Eh torque
%a%?gg)h limit regulator
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2.9.4 Related Parameters

List of related parameters

Sub-index
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
6040h 00 Control word RW Uintl6 - 0to 65535 0
6041h 00 Status word RO vintl6 - - -
Modes of
6060h 00 . RW Int8 - 0to 10 0
operation
Modes of
6061h 00 operation RO Int8 - - -
display
Target
6071h 00 RW Int16 0.1% -4000 to +4000 0
torque
6072h 00 Max. torque RW Uintl6 0.1% 0 to 4000 3500
Torque
6074h 00 demand RO Int16 0.1% - -
value
6077h 00 Torque RO Int16 0.1% - -
actual value
6087h 00 Torque slope RW uint32 0.1%/s 0t02%-1 2.1
607Eh 00 Polarity RW Int8 - 0to 255 0
Max. profile Reference 0
607Fh 00 . RW Int32 . 0to (2°°-1) 104857600
velocity unit/s
Positive
60EOh 00 torque limit RW Uintl6 0.1% 0 to 4000 3500
value
Negative
60E1h 00 torque limit RW Uintl6 0.1% 0 to 4000 3500
value
Base value
2007h 16 for torque RW Uintl6 % 0 to 400.0 0
reach
Threshold of
2007h 17 valid torque RW Uintl6 % 0to0 400.0 20
reach
Threshold of
2007h 18 invalid RW Uintl6 % 0 to 400.0 10
torque reach
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Description of related parameters

Setting Duri
urin
Condition . & Data Data .
Name Control word i running VAR Uintl6
Index & Effective Structure Type
. & At once
6040h Time
. Related Data
Access | RW | Mapping | RPDO All 0t0 65535 | Default 0
Mode Range
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
0: Keep present operating state
8 Halt PP P &
1: Halt
Setting
Condition & Data Data .
Name Status word i - VAR Uintl6
Index Effective Structure Type
6041h Time
) Related
Access RO Mapping | TPDO All Data Range - Default 0
Mode
Indicates the servo drive status.
bit Name Description
0 Servo ready 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
1: Active, control word activated
9 Remote )
0: Inactive
0: Target velocity not reached
10 Target reached g X Y
1: Target velocity reached
Llimit acti 0: Position feedback within the limit
1 Internal limit active 1: Position feedback beyond the limit
12to 14 N/A No assignment, always being 0
0: Home not found
15 Home found
1: Home found
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Setting .
. During
Condition & X Data Data
Name Target torque . running VAR Intl6
Effective Structure Type
Index ) & At once
Time
6071h
-4000 to
) Related
Access RW Mapping | RPDO PT/CST Data Range +4000 Default 0
Mode
(0.1%)
Defines the target torque in PT and CST modes.
The value 100.0% corresponds to the rated torque of the motor.
Setting
Name Torque demand value COndItIf)n & - BEE VAR Data Type Int16
Index Effective Structure
6074h Time
. Related -
Access | RO | Mappin TPDO All Data Range Default -
AL Mode 2 (0.1%)
Indicates the torque reference output value during operation.
The value 100.0% corresponds to the rated torque of the motor.
Setting
- D
Name Torque actual value Condmfm & - ata VAR Data Type Intl6
Index Effective Structure
6077h Time
Related -
Access | RO | Mappin TPDO All | DataRange Default -
pping Mode & (0.1%)
Indicates the actual torque output of the servo drive.
The value 100.0% corresponds to the rated torque of the motor.
Setting i
. During
Condition X Data Data i
Name Torque slope i running VAR Uint32
& Effective Structure Type
Index . & At once
6087h Time
Related 01027
’ elate
Access | RW | Mapping | RPDO PT/CST | DataRange 1 Default | 23%2-1
Mode
(0.1%/s)
Defines the acceleration rate (torque reference increment per second) of the torque reference in PT and CST modes.

For 6087h, the setpoint 0 will be forcibly changed to 1.

2.9.5 Related Function Settings

Speed limit in the torque control mode
In the torque control mode, 607Fh can be used to limit the maximum speed in

forward/reverse operation. Note that the maximum operating speed of the motor

cannot be exceeded.

-65-



Basic Functions of the Servo Drive

+max. profile velocity (607Fh)

+max. motor speed

Speed (V) A

»
t
— -max. profile velocity (607Fh)
”””””””””””””” —-max. motor speed
Y¢ Related parameter:
Setting .
. During
. . Condition X Data Data
Name Max. profile velocity X running VAR Int32
& Effective Structure Type
Index § & At once
607Fh Time
0to (232-1)
A ww | Mapping | reDO Related | PP/PV/PT/ | Data (reference | Default 10485760
coess pRIng Mode HM/CST | Range it etau 0
uni

Defines the speed limit in PP, PV, PT, CST, and HM modes.

Torque limit

To protect the mechanical devices, you can limit torque references of the servo drive
in the position control, speed control, and torque control modes by setting 6072h
(Max. torque), 60EOh (Positive torque limit value), and 60E1h (Negative torque limit

value). Note that the maximum torque allowed by the servo drive cannot be

exceeded.
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Torque (T) 4

+drive max. torque

+motor max. torque f------- -

+max. torque (6072h)

+positive torque limit value (60EOh) — —  — —

v

— 1 -negative torque limit value (60E1h)

-max. torque (6072h)

77777777777777777777 -motor max. torque

-drive max. torque

Y¢ Related parameter:

Setting Durin
Condition ) & Data Data .
Name Max. torque ) running VAR Uintl6
Index & Effective Structure Type
. & At once
6072h Time
A rw | Mappin RPDO Related Al Data 0 to 4000 Sl 3500
ceess pPing Mode Range (0.1%/s) etau

Defines the maximum torque limit of the servo drive in the forward/reverse direction.

Setting i
. During
. . Condition . Data Data .

Name | Positive torque limit value ) running VAR Uintl6

Index & Effective Structure Type
i & At once

60EOh Time

A rw | Mappin RPDO Related Al Data 0 to 4000 _— 3500

I
ceess pping Mode Range | (0.1%fs) | Do out

Defines the maximum torque limit of the servo drive in the forward direction.
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Setting .
. During
’ o Condition . Data Data .
Name | Negative torque limit value X running VAR Uint16
Index & Effective Structure Type
) & At once
60E1h Time
A RW | Mapping | RPDO | "Cored Al pata | 004000 | o ke | 3500
1
ceess pRing Mode Range | (0.1%fs) | Coroutt

Defines the maximum torque limit of the servo drive in the reverse direction.

Torque reference polarity

You can change the torque reference direction through setting the torque reference

polarity.
Y Related parameter:
Setting .
. During
. Condition & . Data Data
Name Polarity X running VAR Int8
Index Effective Structure Type
) & At once
607Eh Time
. Related Data
Access | RW Mapping | RPDO All 0to 255 Default 0
Mode Range
Defines the polarity of position, speed, and torque references.
bit Description
Torque reference polarity:
0: Multiply by 1
5 1: Multiply by -1

CSP/CSV: Inverts the torque offset (60B2h)
CST: Inverts the torque reference (6071h + 60B2h).

Monitoring on torque reach

The servo drive checks whether the torque reference reaches the base value. If yes, a
corresponding torque reach signal will be outputted to the host controller.
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E
81&
EXS] Torque reference
S
2%
+(2007-17h) -
+(2007-18h) - 4
! 2007-16h
-(2007-18h) | NG P
-(2007-17h) | NG,
e | B t
o I I I
©
o T | ;
g | |
o ON ! OFF ! ON
'9 7777777777777777777777 I [ *
ON — Torque reach valid OFF — Torque reach invalid t

If the absolute difference between the torque reference and 2007-16h (Base value for
torque reach) is higher than 2007-17h (Threshold of valid torque reach), the torque
reach signal is valid. Otherwise, the original status stays unchanged.

If the absolute difference between the torque reference and 2007-16h (Base value for
torque reach) is lower than 2007-18h (Threshold of invalid torque reach), the torque
reach signal is invalid. Otherwise, the original status stays unchanged.

Y Related parameters:

Setting .
. During
Base value for torque | Condition & X Data Data i
Sub- Name ) running - Uintl6
reach Effective Structure Type
index . & At once
Time
16h
A RW | Mappin Related PT Data Range 00t Default 0
ccess pping - Mode 3 400.0 (%) erau
Setting buri
N Threshold of valid Condition & url.ng Data Data Uint16
. ame runnin - in
Sub torque reach Effective & Structure Type
index ) & At once
Time
17h
A RW | Mappin Related PT pata 0010 | pofault | 200
e pping | - Mode Range | 400.0 (%) | o2 '
Setting Durin
Threshold of invalid | Condition & uring Data Data
Sub- Name . running - Uintl6
torque reach Effective Structure Type
index ) & At once
Time
18h
A RW | Mappin Related PT pata 0010 | oefautt | 100
RS PRINET) - Mode Range | 4000 (%) | o :
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2.10 Homing Mode (HM)
The homing mode is used to search for the mechanical home and determine the
position relation between the mechanical home and mechanical zero.

e Mechanical home: a fixed position on the machine, which corresponds to a certain
home switch or the motor Z signal.
e Mechanical zero: absolute zero point on the machine

After homing is done, the motor stops at the mechanical home. The relation between
the mechanical home and mechanical zero can be set in 607Ch.

Mechanical home = Mechanical zero + 607Ch (Home offset)

When 607Ch =0, the mechanical home coincide with the mechanical zero.

2.10.1Configuration Block Diagram

HM mode (0x6060 = 6)
Homing method (0x6098)

A4

Speed during search for switch Position actual value
(0x6099-01) _ | Speed _ (0x6064)
] limit o o
Speed during search for home Velocity ?&ggls\é?lue
(0x6099-02) Speed Servo control >
> limit > Torque actual value
: . (0x6077)
Homing acceleration
(0x609A) o Acc. o Following error actual value
limit | (0x60F4)

Figure 2-11 HM mode

2.10.2Recommended Configuration

The basic configuration for the homing mode is shown in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
6098: Homing method - Optional
6099—91: Speed during search | Optional
for switch
6099-02: Speed during search | Optional
for zero
609A: Homing acceleration - Optional
- 6064: Position actual value Optional
6060: Modes of operation 6061: Modes of operation display Optional
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2.10.3Function Block Diagram

Speed Speed
o | feedforward gain | feedforward filter
2008-14h 2008-13h
(H08-19) (HO08-18)
Home method (6098h)
Homing speeds (6099h)
Homing acceleration (60Ah)
Homing timeout (2005-36h) +
Electronic gear Position loop
Profile ratio j gain +
— ™ T™ (6091-01h >
generator q 2008-03h
6091-02h) __® Position actual (H08-02)
value (6063h)
Torque feedforward Torque
filter feedforward gain |
2008-15h 2008-16h
(H08-20) (H08-21)
A
-+
+ Speed regulator + Maximum
/4 2008-01h (H08-00) < motor speed
2008-02h (H08-01) limit

Speed feedback
200B-01h [RPM]
(HOB-00)

Speed reference
200B-02h [RPM]
(HOB-01)

Torque filter
> 2(3%‘;%2;. Torque limit r;’;&?aﬂgr
2.10.4Related Parameters
List of related parameters
Sub-index
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
6040h 00 Control word RW Uintl6 - 0to 65535 0
6041h 00 Status word RO Uintl6 - - -
Modes of
6060h 00 . RW Int8 - 0to 10 0
operation
Modes of
6061h 00 operation RO Int8 - - -
display
Position Reference
6064h 00 RO Int32 i - -
actual value unit
Followin Reference
6065h 00 Ving RW Uint32 ) 0to(2¥2-1) | 3145728
error window unit
r ’
ollowing 0to 65535
6066h 00 error time RW Uintl6 ms 0
(ms)
out
Reference | 23! to +(231 -
607Ch 00 Home offset RW Int32 t 1 0
uni
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Sub-index .
Index (HEX) (HEX) Name Access Data Type Unit Value Range Default
Max. profile Reference 3
607Fh 00 . RW Int32 . Oto(2°°-1) 104857600
velocity unit/s
Homing
6098h 00 RW Int8 - 1to35 1
method
Speed duri
peed during ) Reference 3
01 search for RW Uint32 . O0to(2°°-1) 1747627
X unit/s
switch
6099h p—
peed during . Reference 0
02 search for RW Uint32 ) 10to (2°7-1) 174763
unit/s
zero
Homin Reference
609Ah 00 & RW uint32 o 0to (2%2-1) | 1747626667
acceleration unit/s
Actual
position .
60E6h 00 R RW Uint8 - Otol 0
calculation
method
Max. Reference
60C5h 00 ) RW Uint32 e 0to(2%2-1) 2%
acceleration unit/s
Homing time .
2005h 24 limit RW Uintl6 s 0 to 6553.5 5000.0
imi
List of related parameters
Setting .
. During
Condition & . Data .
Name Control word i running VAR Data Type | Uintl6
Index Effective Structure
i & At once
6040h Time
’ Related
Access | RW | Mapping | RPDO or All Data Range | 0to 65535 | Default 0
ode
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
0: Keep present operating state
8 Halt PP P ne
1: Halt
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Setting B
ata
Index | Name Status word Condition & - St VAR Data Type | Uintl6
ructure
6041h Effective Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode All Data Range - Default -
Indicates the servo drive status.
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
1: Active, control word activated
9 Remote .
0: Inactive
10 Target reached 1: Home located or homing interrupted
i . 0: Home signal not found
12 Homing attained X
1: Home signal found
) 0: Homing error not occurred
13 Homing error .
1: Homing error occurred
0: Home not found
15 Home found
1: Home found
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Setting .
During
. Condition & . Data Data
Name Homing method Effect] running s VAR T Int8
e
Index (?ctlve &At stop tructure yp
6098h Time
. Related Data
Access | RW | Mapping | RPDO HM -2to+35 | Default 0
Mode Range
Indicates the servo drive status.
Value 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
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
) 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
Reverse, home switch as deceleration point and Z signal as home, rising edge on the same side of
4 the home switch signal must be reached before Z signal
5 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
7 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
Forward, home switch as deceleration point and Z signal as home, rising edge on the same side of
8 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
Reverse, home switch as deceleration point and Z signal as home, falling edge on the same side of
1 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
Reverse, home switch as deceleration point and Z signal on the other side of the home switch
13 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
14 signal as home, falling edge on the other side of the home switch signal must be reached before Z
signal
15t0 16 N/A
17t0 32 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
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Setting
. Data Data .
Name Homing speeds Condition & - ARR uUint32
Index X X Structure Type
Effective Time
6099h
. OD Data OD Default
Access | - | Mapping | VYes Related Mode HM | Data Range Default
Range Value
Defines the two speed values used in the homing mode.
1) Speed during search for switch
2) Speed during search for zero
Sub- Highest sub-index setting Data
Name Condition & - - Data Type Uint8
index supported - Structure
N Effective Time
0 X
Access | RO ‘ Mapping ‘ No Related Mode - | DataRange - Default -
i Set.t|.ng During
Speed during search for Condition & . Data Data .
Name itch Effecti running St - Type Uint32
Sub- switc z-?c ive &At stop ructure YpP!
index Time
1h 0to (232-1)
. Related Data 174762
Access | RW | Mapping | RPDO HM (reference | Default
Mode Range unit/s) 7

Defines the speed in searching for the deceleration point signal. A high setpoint prevents occurrence of E601.0 (Homing
timeout).

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
shorten the deceleration time.

Setting .
During
Speed during search for | Condition & . Data Data .
Name Effecti running S - _— Uint32
Sub- zero ﬁ?c ive & At stop ructure yp
index Time
2h 10to (2%2-
. Related Data
Access | RW | Mapping | RPDO HM 1) (reference | Default | 174763
Mode Range 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
. . Condition & . Data Data .
Name Homing acceleration X running - Uint32
Effective Structure Type
Index ) & At stop
o Time
0to (232-1)
’ Related Data
Access | RW | Mapping | RPDO HM (reference | Default 100
Mode Range unit/s2)

Defines the acceleration rate in HM mode.

The setpoint is activated after homing is started.

In 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.

2.10.5Related Function Settings

Homing timeout

When the homing duration exceeds the value defined by 2005-24h (H05-35), the servo
drive reports E601.0 (Homing timeout).

E601.0 can be used to determine whether the homing speed and acceleration
setpoint are proper and whether the deceleration point signal and home signal are
connected properly.

Y Related parameter:

Setting .
During
T Condition . Data Data .
Name Homing time limit i running - Uintl6
Index & Effective Structure Type
. & At stop
2005-24h Time
. Related
Access | RW | Mapping | RPDO . HM Data Range | 0 to 6553.5 | Default | 5000.0

Defines the duration of homing and used to detect E601.0 (Homing timeout).

Actual position calculation method

After homing, the calculation method for current mechanical position can be set in
60E6h.
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Setting .
” " During
Actual position Condition & X Data .
Name X X running VAR Data Type Uint8
Index calculation method Effective Structure
) & At once
60E6h Time
. Related
Access | RW | Mapping | No e HM DataRange | Otol Default
ode

Defines the method for calculating the mechanical position after homing is done.

Setpoint Actual position calculation method
Absolute homing
0 After homing is done, the following formula applies:
6064h (Position actual value) = 607Ch (Home offset)
Relative homing
1 After homing is done, the following formula applies:
6064h (Position actual value) = Current position feedback + 607Ch (Home offset)

After homing is triggered, changes in 60E6h will be blocked.

Setting .
. During
Condition & . Data Data
Name Home offset i running VAR Int32
Effective Structure Type
Index ) & At stop
607Ch Time
23lio (231-
. Related Data
Access | RW | Mapping | RPDO HM 1) (reference | Default 0
Mode Range R
unit)
Defines the physical distance between the mechanical zero and the motor home in HM mode.
The home offset is activated only after homing is done upon power-on and bit15 of 6041h is set to 1.
Home offset is used in the following cases:
o Determine current position according to 60E6h after homing is done.
o If 607Ch is set to a value outside 607Dh (Software position limit), EE09.1 (Home setting error) will occur.
Monitoring on position deviation
Y¢ Related parameters:
Setting .
. During
. . Condition . Data Data .
Name Following error window . running VAR Uint32
& Effective Structure Type
Index ) & At once
6065h Time
0to (232-1)
. Related PP/HM/ Data 314572
Access | RW | Mapping | RPDO (reference | Default
Mode CSP Range unit) 8

Defines the threshold of excessive position deviation (reference unit).
For 6065h, setpoints beyond 2147483647 will be forcibly changed to 2147483647.
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Speed limit
In HM mode, 607Fh can be used to limit the maximum speed in forward/reverse

elapses, EB00.0 (Excessive position deviation) will occur.

Defines the time lapse to trigger excessive position deviation (EB00.0).
When the position deviation (reference unit) exceeds £6065h and such status persists after the time defined by 6066h

Setting i
. During
. . Condition & . Data Data .
Name Following error time out . running VAR Uintl6
Index Effective Structure Type
. & At once
6066h Time
. Related PP/HM/ Data 0 to 65535
Access | RW | Mapping | RPDO Default 0
Mode CSP Range (ms)

operation. Note that the maximum operating speed of the motor cannot be

exceeded.

+max. motor speed

+max. profile velocity (607Fh)

A
Speed (V)

»
»
t
- max. profile velocity (607Fh)
************************** -max. motor speed
Y¢ Related parameter:
Setting .
. During
. . Condition ) Data Data .
Name Max. profile velocity . running VAR Uint32
& Effective Structure Type
Index . & At once
607Fh Time
0to (232-1)
A rw | Mapping | RPDO Related | PP/PV/PT/ Data (reference | Default 1048576
coess pRIng Mode HM/CST | Range it etau 00
uni

Defines the speed limit in PP, PV, PT, CST, and HM modes.

-78-




Basic Functions of the Servo Drive

Acceleration limit

In the homing mode, the change rate of position references can be limited through
the acceleration limit.

Y¢ Related parameter:

Setting Durin
. Condition . & Data Data .
Name Max. acceleration ) running VAR Uint32
& Effective Structure Type
Index . & At once
60C5h Time
0to (232-1)
. Related Data 31
Access | RW | Mapping | RPDO All (reference Default | 2°*-1
Mode Range )
unit/s?)
Defines the maximum limit of acceleration.
In 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.

2.10.6Introduction to the Homing Modes

6098h =1
Mechanical home: Z signal
Deceleration point: negative limit switch (N-OT)

e N-OT signal inactive at start
Negative limit switch

Motion profile ] \
( L

Zsignal H

Negative limit

switch signal

Figure 2-12 N-OT signal inactive at start
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Note

Note: In the figure, "H" represents 6099-01h (Speed during search for switch), and "L"
represents 6099-02h (Speed during search for zero).

The N-OT signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. After reaching the rising edge of the N-OT signal, the
motor decelerates and changes to run in the forward direction at low speed until it
stops at the first Z signal after reaching the falling edge of the N-OT signal.

e N-OT signal active at start
Negative limit switch

©

C
@Z d@q@dadddaddadadaad a d0
Motion profile }—;g

L |

I

«

Z signal

Negative limit
switch signal

Figure 2-13 N-OT signal active at start

The N-OT signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the N-OT signal, the
motor stops at the first Z signal.

6098h =2
Home: Z signal
Deceleration point: positive limit switch (P-OT)

e P-OT signal inactive at start
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Positive limit switch

(ceeeeeaeead] (aeeaaa

‘ o
Motion profile ! L )
Zsignal H
Positive limit

switch signal

Figure 2-14 P-OT signal inactive at start

The P-OT signal is inactive at start, and the motor starts homing in the forward
direction at high speed. After reaching the rising edge of the P-OT signal, the
motor decelerates and changes to run in the reverse direction at low speed until it
stops at the first Z signal after reaching the falling edge of the P-OT signal.

P-OT signal active at start
Positive limit switch

Zsignal

Positive limit

switch signal

Figure 2-15 P-OT signal active at start

The P-OT signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the P-OT signal, the
motor stops at the first Z signal.
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6098h =3
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start
Home switch

[e] o

=

— ! |

\ H |

Motion profile ! | !

x4 |

Zsignal H
Home switch |

signal

Figure 2-16 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the reverse direction at low speed until it stops
at the first Z signal after reaching the falling edge of the HW signal.

e HWsignal active at start
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Home switch

L
.
Z signal H
Home switch
signal

Figure 2-17 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops at the first Z signal.

6098h =4
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start
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Home switch

Motion profile | H 1
1 L !
Ly
Z signal 1 H
Home switch
signal

Figure 2-18 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the reverse direction at low speed. Then, after
reaching the falling edge of the HW signal, the motor decelerates and changes to
run in the forward direction until it stops at the first Z signal after reaching the
rising edge of the HW signal.

e HW signal active at start
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Home switch
I-L‘ |
U
Z signal H |
Home switch
signal

Figure 2-19 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
decelerates and changes to run in the forward direction until it stops at the first Z
signal after reaching the rising edge of the HW signal.

6098h =5
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start
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Home switch

Motion profile

Zsignal

Home switch

signal
Figure 2-20 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the forward direction at low speed until it stops
at the first Z signal after reaching the falling edge of the HW signal.

e HW signal active at start
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Home switch

@m  ([@@qqaaaaaa@

Motion profile

Zsignal

Home switch
signal

Figure 2-21 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops at the first Z signal.

6098h =6
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start
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Home switch

Motion profile

Z signal

Home switch

signal

Figure 2-22 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the forward direction at low speed. Then, after
reaching the falling edge of the HW signal, the motor changes to run in the reverse
direction at low speed until it stops at the first Z signal after reaching the rising
edge of the HW signal.

e HWsignal active at start
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Home switch

Motion profile ! !

Z signal H |

Home switch signal

Figure 2-23 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
decelerates and changes to run in the reverse direction at low speed until it stops
at the first Z signal after reaching the rising edge of HW signal.

6098h =7
Home: Z signal
Deceleration point: home switch (HW)

e HW signalinactive at start, not hitting the positive limit switch
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Home switch

- Positive limit switch
. | o

1 | | :
(cailitcscacaaascaaa

Motion profile : |

[ ! |

Z signal H : 3 ‘

Home switch :

signal |
Positive limit
switch signal

Figure 2-24 HW signal inactive at start, not hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the reverse direction at low speed after reaching
the rising edge of the HW signal. Then, after reaching the falling edge of the HW
signal, the motor stops at the first Z signal.

e HW signal inactive at start, hitting the positive limit switch
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Home switch T .
Positive limit switch

Motion profile

Z signal H

Home switch ‘ 1

signal

Positive limit.

switch signal

Figure 2-25 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the reverse direction at high speed. After reaching the rising edge of the HW
signal, the motor decelerates and runs in the reverse direction at low speed. Then,
after reaching the falling edge of the HW signal, the motor decelerates and
changes to run in the forward direction at low speed until it reaches the rising
edge of HW signal. After that it changes to run in the reverse direction at low
speed. Finally, the motor stops at the first Z signal after reaching the falling edge
of the HW signal.

e HW signal active at start
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Home switch

° @ Positive limit switch

' | . 0

‘%(? (aaadd [([daaaadad

Z signal H 1 1
Home switch
signal ;
Positive limit
switch signal

Figure 2-26 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops at the first Z signal.

6098h =8
Home: Z signal
Deceleration point: home switch (HW)

o HWsignal inactive at start, not hitting the positive limit switch
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Home switch

Positive limit switch

@WTWWWW@

Z signal

Home switch ‘

signal |

Positive limit

switch signal

Figure 2-27 HW signal inactive at start, not hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the reverse direction at low speed after reaching
the rising edge of the HW signal. Then, after reaching the falling edge of the HW
signal, the motor changes to run in the forward direction at low speed until it
stops at the first Z signal after reaching the rising edge of the HW signal.

e HW signal inactive at start, hitting the positive limit switch
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Home switch Positive limit switch

Motion profile

Zsignal

Home switch !

signal ‘

Positive limit:

switch signal

Figure 2-28 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the reverse direction at high speed. After reaching the rising edge of HW signal,
the motor decelerates and continues running in the reverse direction at low speed.
Then, after reaching the falling edge of the HW signal, the motor changes to run in
the forward direction at low speed until it stops at the first motor Z signal after
reaching the rising edge of the HW signal.

e HW signal active at start
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o Home switch S
Negative limit switch Positive limit switch

° °

(0] 0

@WWW jCacacaas

L |
Zsignal ‘ ‘ ;

Home switch

signal

Positive limit

switch signal

Figure 2-29 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of HW signal, the motor
changes to run in the forward direction at low speed until it stops at the first Z
signal after reaching the rising edge of HW signal.

6098h =9
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the positive limit switch
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Negative limit switch Home switch Positive limit switch
=] =

Zsignal H

Home switch

signal

Positive limit

switch signal

Figure 2-30 HW signal inactive at start, not hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and runs in the forward direction at low speed after reaching the rising
edge of the HW signal. Then, after reaching the falling edge of the HW signal, the
motor changes to run in the reverse direction at low speed until it stops at the first
Z signal after reaching the rising edge of the HW signal.

e HW ssignal inactive at start, hitting the positive limit switch
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Home switch Positive limit switch

°o o

Motion profile

-

Zsignal ' H

Home switch ]

signal

Positive limit

switch signal

Figure 2-31 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the reverse direction. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the forward direction at low speed. Then after
reaching the falling edge of the HW signal, the motor changes to run in the reverse
direction at low speed. Finally, the motor stops at the first Z signal after reaching
the rising edge of HW signal.

HW signal active at start
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Home switch

R Positive limit switch
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Home switch

signal

Positive limit

switch signal

Zsignal

Figure 2-32 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
changes to run in the reverse direction until it stops at the first Z signal after
reaching the rising edge of the HW signal.

6098h =10
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the positive limit switch
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Home switch Positive limit switch
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Figure 2-33 HW signal inactive at start, not hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and runs in the forward direction at low speed after reaching the rising
edge of HW signal. After reaching the falling edge of the HW signal, the motor
decelerates and changes to run in the reverse direction at low speed until it
reaches the rising edge of the HW signal. After that, it changes to run in the
forward direction at low speed. Finally, it stops at the first Z signal after reaching
the falling edge of the HW signal.

e HW signal inactive at start, hitting the positive limit switch
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Home switch

Negative limit switch [;] Positive limit switch
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Motion profile
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Home switch
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Figure 2-34 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the reverse direction. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the forward direction at low speed until it stops
at the first Z signal after reaching the falling edge of the HW signal.

e HW signal active at start
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Home switch
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Figure 2-35 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of HW signal, the motor
stops at the first Z signal.

6098h =11
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the negative limit switch

-101-



Basic Functions of the Servo Drive

Home switch

Negative limit switch
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Motion profile |
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Zsignal

Home switch
signal

Negative limit

switch signal
Figure 2-36 HW signal inactive at start, not hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the forward direction at low speed after
reaching the rising edge of the HW signal. Then, after reaching the falling edge of
the HW signal, the motor stops at the first Z signal.

e HW signalinactive at start, hitting the negative limit switch
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Figure 2-37 HW signal inactive at start, hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction. After reaching the rising edge of the HW signal, the motor
decelerates and runs in the forward direction at low speed. Then, after reaching
the falling edge of the HW signal, the motor decelerates and changes to run in the
reverse direction at low speed until reaching the rising edge of the HW signal
where it decelerates and changes to run in the forward direction at low speed.
Finally, the motor stops at the first Z signal after reaching the falling edge of the
HW signal.

HW signal active at start
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Figure 2-38 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops at the first Z signal.

6098h =12
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the negative limit switch
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Figure 2-39 HW signal inactive at start, not hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the forward direction at low speed after
reaching the rising edge of the HW signal. Then, after reaching the falling edge of
HW signal, the motor changes to run in the reverse direction at low speed until it
stops at the first Z signal after reaching the rising edge of the HW signal.

HW signal inactive at start, hitting the positive limit switch
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Figure 2-40 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction at high speed. After reaching the rising edge of HW signal,
the motor decelerates and runs in the forward direction at low speed. Then, after
reaching the falling edge of HW signal, the motor changes to run in the reverse
direction at low speed until it stops at the first Z signal after reaching the rising
edge of the HW signal.

e HW signal active at start
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Figure 2-41 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
changes to run in the reverse direction at low speed until it stops at the first Z

signal after reaching the rising edge of the HW signal.

6098h =13
Home: Z signal

Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the negative limit switch
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Figure 2-42 HW signal inactive at start, not hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the reverse direction at low speed after reaching
the rising edge of the HW signal. Then, after reaching the falling edge of the HW
signal, the motor changes to run in the forward direction at low speed until it
stops at the first Z signal after reaching the rising edge of the HW signal.

e HW signal inactive at start, hitting the negative limit switch
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Figure 2-43 HW signal inactive at start, hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction at high speed. After reaching the rising edge of the HW
signal, the motor decelerates and changes to run in the reverse direction at low
speed. Then, after reaching the falling edge of the HW signal, the motor changes to
run in the forward direction at low speed until it stops at the first Z signal after
reaching the rising edge of the HW signal.

HW signal active at start
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Figure 2-44 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
changes to run in the forward direction at low speed until it stops at the first Z
signal after reaching the rising edge of the HW signal.

6098h = 14
Home: Z signal
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the negative limit switch
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Figure 2-45 HW signal inactive at start, not hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and runs in the reverse direction at low speed after reaching the rising
edge of HW signal. Then, after reaching the falling edge of HW signal, the motor
decelerates and changes to run in the forward direction at low speed until
reaching the rising edge of the HW signal where it decelerates and changes to run
in the reverse direction at low speed. Finally, the motor stops at the first Z signal
after reaching the falling edge of the HW signal.

HW signal inactive at start, hitting the negative limit switch
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Figure 2-46 HW signal inactive at start, hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction at high speed. After reaching the rising edge of the HW
signal, the motor decelerates and changes to run in the reverse direction at low
speed until it stops at the first Z signal after reaching the falling edge of the HW
signal.

e HW signal active at start
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Home switch

Negative limit switch

Motion profile <—{

Z signal H

Home switch

signal

Negative limit

switch signal

Figure 2-47 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops at the first Z signal.

6098h =17
Home: negative limit switch
Deceleration point: negative limit switch (N-OT)

e N-OT signal inactive at start
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Negative limit switch

"’@

Motion profile
@»
Negative limit

switch signal

| &l |

Figure 2-48 N-OT signal inactive at start

The N-OT signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. After reaching the rising edge of the N-OT signal, the
motor decelerates and changes to run in the forward direction at low speed until it
stops after reaching the falling edge of the N-OT signal.

e N-OT signal active at start
Negative limit switch

]

L

7
@Z (ddadadaddaaadaa ddad

L |
Motion profile }—»

Negative limit
switch signal

Figure 2-49 N-OT signal active at start

The N-OT signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the N-OT signal, the
motor stops.

6098h =18

Home: positive limit switch
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Deceleration point: positive limit switch (P-OT)

e P-OT signal inactive at start

@WWWT

Motion profile

Positive limit switch

©

§

Te

Positive limit
switch signal

Figure 2-50 P-OT signal inactive at start

The P-OT signal is inactive at start, and the motor starts homing in the forward
direction at high speed. After reaching the rising edge of the P-OT signal, the
motor decelerates and changes to run in the reverse direction at low speed until it
stops after reaching the falling edge of the P-OT signal.

e P-OT signal active at start
Positive limit switch

(@

Motion profile HL—{

Positive limit

switch signal

Figure 2-51 P-OT signal active at start

The P-OT signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the P-OT signal, the
motor stops.

6098h =19

Home: home switch
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Deceleration point: home switch (HW)

e HW signal inactive at start
Home switch

(raaad ((€dadda@addaddad

Motion profile !

t

Home switch

signal

Figure 2-52 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the reverse direction at low speed until it stops
after reaching the falling edge of the HW signal.

e HW signal active at start
Home switch

]

J

-L
Motion profile <—{
Home switch

signal

Figure 2-53 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops.
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6098h =20
Home: home switch
Deceleration point: home switch (HW)

e HW signal inactive at start
Home switch

Motion profile \ <—L>
L

Home switch

signal

Figure 2-54 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the reverse direction at low speed. Then, after
reaching the falling edge of the HW signal, the motor decelerates and changes to
run in the forward direction at low speed until it stops after reaching the rising
edge of the HW signal.

e HW signal active at start
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Home switch

Home switch signal

Figure 2-55 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
decelerates and changes to run in the forward direction at low speed until it stops
after reaching the rising edge of the HW signal.

6098h =21
Home: home switch
Deceleration point: home switch (HW)

e HW signal inactive at start
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Home switch

Motion profile \
(L
Home switch signal

Figure 2-56 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the forward direction at low speed until it stops
after reaching the falling edge of the HW signal.

HW signal active at start
Home switch

leeeeceaaeeaao

Motion profile e

Home switch signal

Figure 2-57 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops.
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6098h =22
Home: home switch
Deceleration point: home switch (HW)

e HW signal inactive at start
Home switch

Motion profile

Home switch

signal

Figure 2-58 HW signal inactive at start

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. After reaching the rising edge of the HW signal, the motor
decelerates and changes to run in the forward direction at low speed. Then, after
reaching the falling edge of the HW signal, the motor decelerates and changes to
run in the reverse direction until it stops after reaching the rising edge of the HW
signal.

e HW signal active at start
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Home switch

e«

Motion profile

Home switch signal

Figure 2-59 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
decelerates and changes to run in the reverse direction at low speed until it stops
after reaching the rising edge of the HW signal.

6098h =23

Home: home switch

Deceleration point: home switch (HW)

HW signal inactive at start, not hitting the positive limit switch
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Home switch

Positive limit switch

H | \ |
Motion profile L) 1

Home switch .

signal \
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switch signal

Figure 2-60 HW signal inactive at start, not hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the reverse direction at low speed after reaching
the rising edge of the HW signal. Then, after reaching the falling edge of the HW
signal, the motor stops.

e HW signal inactive at start, hitting the positive limit switch

Home switch T
Positive limit switch

| | .
Motion profile I -H )
Home switch
signal w
Positive limit |
switch signal

Figure 2-61 HW signal inactive at start, hitting the positive limit switch
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The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run

in the reverse direction at high speed until it reaches the rising edge of the HW
signal, where it decelerates to run in the reverse direction at low speed. Then, after
reaching the falling edge of the HW signal, it decelerates and changes to run in the
forward direction at low speed until it reaches the rising edge of the HW signal.
After that, it decelerates and changes to run in the reverse direction at low speed.
Finally, the motor stops after reaching the falling edge of the HW signal.

HW signal active at start

Home switch o
Positive limit switch

Home switch

| E—
Motion profile <_|_‘

signal

Positive limit

switch signal

Figure 2-62 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed until it stops after reaching the falling edge of the HW
signal.

6098h =24

Home: home switch

Deceleration point: home switch (HW)

HW signal inactive at start, not hitting the positive limit switch
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Home switch Positive limit switch

Motion profile

Home switch

signal
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Figure 2-63 HW signal inactive at start, not hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the reverse direction at low speed after reaching
the rising edge of the HW signal. Then, after reaching the falling edge of the HW
signal, the motor changes to run in the forward direction at low speed until it
stops after reaching the rising edge of the HW signal.

e HW signal inactive at start, hitting the positive limit switch

Home switch Positive limit switch

v - °

| ! H .‘
Motion profile L H}—>

Home switch signal
Positive limit

switch signal

Figure 2-64 HW signal inactive at start, hitting the positive limit switch
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The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the reverse direction at high speed until it decelerates after reaching the rising
edge of the HW signal. Then, after reaching the falling edge of the HW signal, the
motor changes to run in the forward direction at low speed. Finally, the motor
stops after reaching the rising edge of the HW signal.

e HW signal active at start

Home switch Positive limit switch

Motion profile

G
]

Home switch signal

Positive limit

switch signal

Figure 2-65 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
changes to run in the forward direction at low speed until it stops after reaching
the rising edge of the HW signal.

6098h =25
Home: home switch
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the positive limit switch

-125-



Basic Functions of the Servo Drive

Home switch

Positive limit switch
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Motion profile

Home switch signal ‘
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Figure 2-66 HW signal inactive at start, not hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and runs in the forward direction at low speed after reaching the rising
edge of the HW signal. Then, after reaching the falling edge of the HW signal, the
motor changes to run in the reverse direction at low speed until it stops after
reaching the rising edge of the HW signal.

HW signal inactive at start, hitting the positive limit switch
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Home switch Positive limit switch
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Motion profile | H

Home switch signal
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Figure 2-67 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the reverse direction at high speed. After reaching the rising edge of the HW
signal, the motor decelerates and changes to run in the forward direction at low
speed until reaching the falling edge of the HW signal where it changes to run in
the reverse direction at low speed. Finally, the motor stops after reaching the
rising edge of the HW signal.

HW signal active at start

-127-



Basic Functions of the Servo Drive

Home switch Positive limit switch
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Motion profile
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Figure 2-68 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
changes to run in the reverse direction at low speed until it stops after reaching
the rising edge of the HW signal.

6098h =26
Home: home switch

Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the positive limit switch

Home switch Positive limit switch
o
[E—
— g
@W | ([daagaddddddd dd

Home switch signal j
Positive limit

switch signal

Figure 2-69 HW signal inactive at start, not hitting the positive limit switch
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The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and runs in the forward direction at low speed after reaching the rising
edge of the HW signal. Then, after reaching the falling edge of the HW signal, the
motor decelerates and changes to run in the reverse direction at low speed until
reaching the rising edge of the HW signal where it decelerates and changes to run
in the forward direction at low speed. Finally, the motor stops after reaching the
falling edge of the HW signal.

HW signal inactive at start, hitting the positive limit switch
Home switch

Positive limit switch

o o

! [—

(ceeeaaeaeed (reaew
Motion profile _H%
e 3

| L.
Home switch signal ;
Positive limit

switch signal

Figure 2-70 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the forward
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the reverse direction at high speed. After reaching the rising edge of the HW
signal, the motor decelerates and changes to run in the forward direction at low
speed until it stops after reaching the falling edge of the HW signal.

HW signal active at start
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Figure 2-71 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops.

6098h =27
Home: home switch
Deceleration point: home switch (HW)

e HW inactive at start, not hitting the negative limit switch
Home switch

Negative limit switch

f
.

Motion profile 1
L
Home switch signal
Negative limit

switch signal

Figure 2-72 HW signal inactive at start, not hitting the negative limit switch
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The HW signal is inactive at start. The motor starts homing in the reverse direction
at high speed. If the axis does not hit the limit switch, the motor decelerates and
changes to run in the forward direction at low speed after reaching the rising edge
of the HW signal. Then, the motor stops after reaching the falling edge of the HW
signal.

HW signal inactive at start, hitting the negative limit switch

Home switch
Negative limit switch —
' gm
o ! w
@ [E— | |
-H i

Motion profile
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-

Home switch signal
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Figure 2-73 HW signal inactive at start, hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction at low speed. After reaching the rising edge of the HW
signal, the motor decelerates and keeps running in the forward direction at low
speed until reaching the falling edge of the HW signal where it decelerates and
changes to run in the reverse direction at low speed. Then, after reaching the
rising edge of the HW signal, the motor decelerates and changes to run in the
forward direction at low speed until it stops after reaching the falling edge of the
HW signal.

HW signal active at start
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Figure 2-74 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
stops.

6098h =28
Home: home switch
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the negative limit switch
Home switch

Negative limit switch

Motion profile

Home switch signal

Negative limit
switch signal

Figure 2-75 HW signal inactive at start, not hitting the negative limit switch
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The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and changes to run in the forward direction at low speed after
reaching the rising edge of the HW signal. Then, after reaching the falling edge of
the HW signal, the motor changes to run in the reverse direction at low speed until
it stops after reaching the rising edge of the HW signal.

HW signal inactive at start, hitting the positive limit switch
Home switch

Negative limit switch

)

—
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Motion profile

Home switch signal

Negative limit
switch signal

T«

Figure 2-76 HW signal inactive at start, hitting the positive limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction at high speed until it decelerates after reaching the rising
edge of the HW signal. Then, after reaching the falling edge of HW signal, the
motor decelerates and changes to run in the reverse direction at low speed.
Finally, the motor stops after reaching the rising edge of the HW signal.

HW signal active at start
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Figure 2-77 HW signal active at start

The HW signal is active at start, and the motor starts homing in the forward
direction at low speed. After reaching the falling edge of the HW signal, the motor
changes to run in the reverse direction at low speed until it stops after reaching
the rising edge of the HW signal.

6098h =29
Home: home switch
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the negative limit switch
Home switch

Negative limit switch

Motion profile L : |

Home switch signal
Negative limit
switch signal

Figure 2-78 HW signal inactive at start, not hitting the negative limit switch
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The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and runs in the reverse direction at low speed after reaching the rising
edge of the HW signal. Then, after reaching the falling edge of the HW signal, the
motor changes to run in the forward direction at low speed until it stops after
reaching the rising edge of the HW signal.

e HW signal inactive at start, hitting the negative limit switch
Home switch

Negative limit switch
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Figure 2-79 HW signal inactive at start, hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction at high speed. After reaching the rising edge of the HW
signal, the motor decelerates and changes to run in the reverse direction at low
speed until it reaches the falling edge of the HW signal, where it changes to run in
the forward direction at low speed. Finally, the motor stops after reaching the
rising edge of the HW signal.

e HW signal active at start
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Figure 2-80 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed. After reaching the falling edge of the HW signal, the motor
changes to run in the forward direction at low speed until it stops after reaching
the rising edge of the HW signal.

6098h =30
Home: home switch
Deceleration point: home switch (HW)

e HW signal inactive at start, not hitting the negative limit switch
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Figure 2-81 HW signal inactive at start, not hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis does not hit the limit switch, the motor
decelerates and keeps running in the reverse direction at low speed after reaching
the rising edge of the HW signal. Then, after reaching the falling edge of the HW
signal, the motor decelerates and changes to run in the forward direction at low
speed until reaching the rising edge of the HW signal where it changes to run in
the reverse direction at low speed. Finally, the motor stops after reaching the
falling edge of the HW signal.

HW signal inactive at start, hitting the negative limit switch
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Figure 2-82 HW signal inactive at start, hitting the negative limit switch

The HW signal is inactive at start, and the motor starts homing in the reverse
direction at high speed. If the axis hits the limit switch, the motor changes to run
in the forward direction at high speed. After reaching the rising edge of the HW
signal, the motor decelerates and changes to run in the reverse direction at low
speed until it stops after reaching the falling edge of the HW signal.

e HW signal active at start

Home switch
Negative limit switch —
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Motion profile -]
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Figure 2-83 HW signal active at start

The HW signal is active at start, and the motor starts homing in the reverse
direction at low speed and stops after reaching the falling edge of the HW signal.

-138-



Basic Functions of the Servo Drive

6098h =31/32

This mode is not defined in the CiA402 protocol. It can be used for extension purpose.

6098h =33/34
Home: Z signal
Deceleration point: None

Homing mode 33: The motor runs in the reverse direction at low speed and stops at
the first Z signal.

Homing mode 34: The motor runs in the forward direction at low speed and stops at
the first Z signal.

(@@ dqdd| [ a@adada
1«%34 |

Zsignal H H

6098h = 35

Homing mode 35: The present position is taken as the mechanical home. After
homing is triggered (control word 6040: 0xOF — Ox1F):

60E6h = 0 (Absolute homing)

6064h (Position actual value) is equal to 607Ch (Home offset) after homing is done.
60E6h = 1 (Relative homing)

6064h is the sum of the original value plus 607Ch (Home offset) after homing is done.

6098h=-1

The motor runs in the reverse direction at high speed first. If the status where the
torque reaches the limit and the speed is near zero after the axis hits the mechanical
limit persists, it indicates the axis has reached the mechanical limit position. In this
case, the motor runs in the forward direction at low speed and stops after reaching
the rising edge of the Z signal for the first time.
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Mechanical limit

o o(aa@d| (

Motion profile H
L—>

Mechanical limit 0
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6098h = -2

The motor runs in the forward direction at high speed first. If the status where the
torque reaches the limit and the speed is near zero after the axis hits the mechanical
limit persists, it indicates the axis has reached the mechanical limit position. In this
case, the motor runs in the reverse direction at low speed and stops after reaching
the rising edge of the Z signal for the first time.

Mechanical
| limit
]
(fdd| (@ aadaad- -
Motion profile } H J
L
\
\
1‘ |
Z signal 0 ﬁ ;
1
Mechanical limit 0
Note

Keep sufficient distance between the limit switch and the positive/negative limit switch and
set a proper acceleration value. Failure to comply may result in collision.
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2.11 Introduction to the Absolute Encoder System

For wiring and installation of the absolute encoder battery box, see section
"Connecting the Servo Drive and Encoder Cable" in SV660N Series Servo Drive
Hardware Guide.

2.11.1Absolute Encoder System

e Overview
The absolute encoder, which carries a resolution of 8388608 (2%3) PPR, detects the
motor position within one revolution and counts the number of revolutions, with
16-bit multi-turn data saved. The absolute encoder system works in the position
control, speed control, and torque control modes. When the servo drive is
powered off, the encoder battery serves as the power supply to enable the
encoder to save the position data. The servo drive therefore can calculate the
absolute mechanical position through the encoder after power-on, removing the
need for homing.

When using the absolute encoder, set 2000-01h (H00-00) to 14101 (Inovance 23-bit
absolute encoder) and set 2002-02h (H02-01) (Absolute system selection) based
on actual conditions. E731.0 will be reported when the battery is connected for the
first time. In the case, set 200D-15h (HOD-20) to 1 to reset the encoder fault, and
then perform homing.

Note

When the value of 2002-03h (H02-02 (Direction of rotation)), 200D-15h (H02-04 (Absolute en-
coder reset selection)), or the mechanical gear ratio is modified, the mechanical position
will change abruptly, requiring a homing operation. After homing is done, the deviation be-
tween the mechanical absolute position and that saved in the encoder will be calculated
automatically and saved in the EEPROM of the servo drive.

e Setting related parameter
Absolute encoder system setting

Set 2000-01h (H00-00) to 14101 to select Inovance motor equipped with 23-bit
absolute encoder, and select the absolute position mode in 2002-02h (H02-01).
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Setting At stop
Condition & Data Data .
H00-00 Name Motor code X & Next - Uintl6
Effective Structure Type
) power-on
Time
; Related Data 0to
2000-01h | Access | RW | Mapping | - - Default | 14101
Mode Range 65535
Defines the code of the servo motor.
Setpoint Motor code Remarks
| t ipped with i tal
14000 novance motor equipped with Incrementa Encoder resolution: 1048576 (220)
encoder
14101 Inovance motor equipped with absolute encoder | Encoder resolution: 8388608 %)
Sett‘|r1g At stop
Absolute system Condition Data Data i
H02-01 Name . X & Next - Uintl6
selection & Effective Structure Type
X power-on
Time
. Related
2002-02h | Access | RW | Mapping | - _— All DataRange | 0to4 | Default 0
Defines the mode of the absolute system.
Setpoint Absolute éystem Remarks Description
selection
» The encoder is used as a serial
Incremental position . . No battery needed, no battery fault or
0 incremental encoder without power-
mode multi-turn fault
off memory.
The encoder is used as an absolute
encoder with power-off memory.
This mode is applicable to
. applications where the load travel Battery needed, indications of battery
Absolute position e . . .
1 . range is fixed and multi-turn data fault, multi-turn counting error and
linear mode K
does not overflow. overflow fault available
The multi-turn data range in the
absolute position linear mode is
[-32768 to +32767].
The encoder is used as an absolute
encoder with power-off memory. o
" . . . . Battery needed, indication of battery
Absolute position This mode is mainly applicable to
2 . I fault available, indication of multi-turn
rotation mode applications where the load travel )
. - . overflow fault not available
range is unlimited and only single-turn
position feedback is needed.
The encoder is used as an absolute
Absolute position encoder with power-off memory. Battery needed, indication of battery
3 linear mode (encoder | This mode is applicable to fault available, indication of multi-turn
overflow not detected) | applications where multi-turn data overflow fault not available
overflow can be neglected.
. Absolute position In this mode, only the single-turn No battery needed, no battery fault or
single-turn mode position of the encoder is saved. multi-turn fault

e Encoder feedback data
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The feedback data of an absolute encoder includes the number of revolutions and
the motor position within one revolution. In the incremental position mode, the
number of revolutions will not be counted.

. Setting
Number of revolutions fed .
Condition & Data .
HOB-70 Name back by the absolute ) - - Data Type Uint1l6
Effective Structure
encoder k

Time

. Related

200B-47h | Access | RO | Mapping | TPDO - All Data Range - Default -

ode

Indicates the number of revolutions fed back by the absolute encoder.

) " Setting
Single-turn position .
Condition & Data )
HOB-71 Name feedback of the absolute X - - Data Type | Uint32
Effective Structure
encoder i
Time
i (encoder
200B-48h | Access | RO | Mapping | TPDO | Related Mode | All | DataRange unit) Default -

Displays the single-turn position feedback of the encoder. If the encoder resolution is R E (for example, RE = 2%3), then the
rangeisOto (RE-1).

Absolute position g SethttlAng o B
HOB-77 Name feedback of the encoder ondi '?n - ata - Data Type | Uint32
K Effective Structure
(low 32 bits) )
Time
) Related encoder
200B-4Eh | Access RO Mapping | TPDO All Data Range ( . Default -
Mode unit)
Absolute position Sztln.ng 5
HOB-79 Name feedback of the absolute CeneliEten & - gta - Data Type | Uint32
. . Effective Structure
encoder (high 32 bits) )
Time
. Related (encoder
200B-08h | Access | RO | Mapping | TPDO All | Data Range ) Default -
Mode unit)

Indicates the absolute position feedback of the encoder.

2.11.2Absolute Position Linear Mode

This mode applies to applications where the axis travel range is fixed without multi-
turn data overflow.
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Figure 2-84 Application mechanism in the linear mode

Assume the absolute mechanical position (200B-3Bh (HOB-58) and 200B-3Dh (HOB-
60)) is P m, the encoder absolute position is P g, the position offset in the absolute
position linear mode (2005-2Fh (H05-46) and 2005-31h (H05-48)) is P o, their relation
will be as follows: Pm=PEg-Po

Assume the electronic gear ratio is B/A, and the mechanical absolute position
(reference unit) is 200B-08h (HOB-07), then the following formula applies:

200B-08h (HOB-07) = P m /(B/A)

The multi-turn data range in the absolute position linear mode is -32768 to +32767. If
the number of forward revolutions is higher than 32767 or the number of reverse
revolutions is lower than -32768, E735.0 (Encoder multi-turn counting overflow) will
occur. In this case, set 200D-15h (HOD-20) to 2 to reset the multi-turn data, and then
perform homing again. In special occasions, you can set 200A-25h (HOA-36) to 1 to
hide E735.0 or use absolute position linear mode where the encoder overflow fault
will not be reported.

Position offset in absolute Sl At stop
—— Condition & Data Data
H05-46 Name | position linear mode (low X & Next - Int32
. Effective Structure Type
32 bits) - power-on
Time
2lto
) Related Data @3-1)
2005-2Fh | Access RW | Mapping - All Default 0
Mode Range (encoder
unit)
Position offset in absolute Set.tlAng At stop
- . Condition & Data Data
HO05-48 Name | position linear mode (high ) & Next - Int32
) Effective Structure Type
32 bits) - power-on
Time
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2o
: Related Data 23-1)
2005-31h | Access RW | Mapping | TPDO All Default 0
Mode Range (encoder
unit)

These parameters define the offset of the absolute mechanical position (encoder unit) against the absolute position
(encoder unit) fed back by the encoder in the linear mode (2002-02 (H02-02) = 1).

Position offset in the absolute position linear mode = Absolute position fed back by the encoder - Mechanical absolute
position

Note

The offset of the absolute position linear mode (2005-2Fh (H05-46) and 2005-31h (H05-48))
is 0 by default. If

homing is performed, the servo drive calculates the deviation between the absolute posi-
tion fed back by the encoder and the mechanical absolute position after homing, assigns
the deviation to 2005-2Fh (H05-46) and 2005-31h (H05-48), and saves the deviation in

EEPROM.
Setting
Absolute position Condition & Data Data
HOB-07 Name . - - Int32
counter Effective Structure Type
Time
; 2o (231-1)
200B-08h | Access | RO | Mapping | - | Related Mode | All | DataRange . Default -
(reference unit)

Indicates current mechanical absolute position (reference unit) in the position control mode.

Setting
. N Mechanical absolute Condition & ) Data ) DataType | Int32
position (low 32 bits) Effective Structure
Time
2008-3Bh | Access | RO | Mapping | - Related |, i Default 0
Mode Range 1) (p)
Setting
- Name Mechanical absolute Condition & ) Data ) DataType | Int32
position (high 32 bits) Effective Structure
Time
) Related Data 2% to (23~
200B-3Dh | Access RO Mapping | TPDO All Default 0
Mode Range 1) (p)

Indicates the mechanical absolute position.
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Setting
. Condition & Data

Name Position actual value* X - VAR Data Type Int32
Index Effective Structure
6063h Time

) Related (encoder
Access | RO | Mapping | TPDO All | Data Range ; Default 0
Mode unit)

Indicates the absolute position of the motor (encoder unit). This value is equal to 200B-3Bh (HOB-58) in the absolute

position mode.

Setting
. Condition & Data Data

Name Position actual value i - VAR Int32
Index Effective Structure Type
6064h Time

. Related Data (reference
Access | RO | Mapping | TPDO All . Default 0
Mode Range unit)

Indicates the absolute position feedback in user-defined unit. This value is equal to 200B-08h (HOB-07) in the absolute

position mode.
Position actual value (6064h) x Gear ratio (6091h) = Position actual value* (6063h)

Setting .
. . During
Encoder multi-turn Condition & . Data Data .
HOA-36 Name ) running - Uintl6
overflow fault Effective Structure Type
i & At once
Time
) Related Data
200A-25h | Access | RW | Mapping | No All Otol Default 0
Mode Range
Defines whether to hide E735.0 (Encoder multi-turn counting overflow) in the absolute position linear mode.

Setpoint Description
0 0: Not hide
1 1: Hide

2.11.3Absolute Position Rotation Mode
This mode applies in cases where the load travel range is unlimited and the number
of unidirectional revolutions is lower than 32767, as shown in the following figure.
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Figure 2-85 Rotating load

The single-turn position range of the rotating load is 0 to (Rm- 1) (Rm: Encoder pulses
per load revolution). When the gear ratio is 1:1, the variation law of the target position
and the single-turn position of the rotating load during forward operation is as
follows.

Target position

>

Single-turn position
of the rotating load gy,.{

0 } Rotation

The variation law of the target position and the single-turn position of the rotating
load during reverse operation is as follows.
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Target position

1

Single-turn position
of the rotating load g _{ T

Rotation

) Rotation

When the motor works in the absolute position rotation mode while the servo drive
works in the HM mode, the home offset setting range is 0 to (Rm- 1). If the home
offset is set to a value outside this range, the servo drive reports EE09.1 (Home setting

error).

The multi-turn data range is unlimited in the absolute position rotation mode.
Therefore, E735.0 (Encoder multi-turn counting overflow) is hidden automatically.

Related parameters:

Mechanical gear ratio Setting
(numerator) in the Condition & At stop Data Data .
H05-50 Name " ) - Uintl6
absolute position Effective &Atonce | Structure Type
rotation mode Time
. Related Data 1to
2005-33h | Access | RW | Mapping | - All Default 1
Mode Range 65535
Mechanical gear ratio Setting
(denominator) in Condition & At stop Data Data i
H05-51 Name L ) - Uintl6
absolute position Effective &Atonce | Structure Type
rotation mode Time
’ Related Data 1to
2005-34h | Access | RW | Mapping - All Default 1
Mode Range 65535
Pulses per load Setting
revolution in absolute | Condition & At stop Data Data )
H05-52 Name .. . . - Uint32
position rotation mode Effective & Atonce | Structure Type
(low 32 bits) Time
0to (232-1)
. Related Data
2005-35h | Access | RW | Mapping | - All (encoder | Default 0
Mode Range .
unit)
Pulses per load Setting
revolution in absolute | Condition & At stop Data Data
HO05-54 Name - . ) - Uint32
position rotation mode Effective &Atonce | Structure Type
(high 32 bits) Time
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0to (232-1)
; Related Data
2005-37h | Access | RW | Mapping - All (encoder Default 0
Lzl Range unit)

Defines the ratio of the feedback pulses (encoder unit) per load revolution to the absolute position (encoder unit) fed back
by the encoder when the absolute encoder system works in the rotation mode (2002-02 (H02-01) = 2).

Assume the encoder resolution is R E , the encoder pulses per revolutionis R M :

1) when 2005-35h (H05-52) or 2005-37h (H05-54) is set to 0: R M = R E x 2005-33h (H05-50)/2005-34h (H05-51)

2) when 2005-35h (H05-52) or 2005-37h (H05-54) is set to a non-zero value: R M = (2005-37h) x 232, (2005-35h)

Note

The servo drive calculates the upper limit of the mechanical absolute position using 2005-
35h (H05-52) and 2005-37h (H05-54) first. If 2005-35h (H05-52) and 2005-37h (H05-54) are
both set to 0, the servo drive employs 2005h-33h (H05-50) and 2005-34h (H05-51) for

calculation.
Setting
HOB.81 N Single-turn position of the | Condition & Data Data Uint32
) ame rotating load (low 32 bits) Effective ) Structure ) Type int
Time
. Related Data -(encoder
200B-08h | Access | RO | Mapping | TPDO All . Default -
Mode Range unit)
Setting
H0B.83 N Single-turn position of the | Condition & Data Data Uint32
- ame ) . . - - in
rotating load (high 32 bits) |  Effective Structure Type
Time
. Related Data -(encoder
200B-08h | Access | RO | Mapping | TPDO All ) Default -
Mode Range unit)

Displays the single-turn position (encoder unit) of the rotating load.
Valuerange: (-RM+1)to (RM-1)

Setting
Single-turn position of the | Condition & Data Data
HOB-85 Name . . - - Int32
rotating load Effective Structure Type
Time
. -(refer
200B-08h | Access | RO | Mapping | TPDO | Related Mode | All | Data Range ence unit) Default -

Indicates the single-turn position of the rotating load (reference unit).
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Setting
- Condition & Data Data
Name Position actual value* i - VAR Int32
Effective Structure Type
6063h X
Time
. Related Data -(encoder
Access | RO | Mapping | TPDO All ) Default 0
Mode Range unit)

Indicates the absolute single-turn position of the rotating load (encoder unit). This value is equal to 200B-52h (H0B-81) in

the absolute position mode.

Setting
. Condition & Data Data

Name Position actual value X - VAR Int32

Effective Structure Type
6064h .
Time
X Related Data -(reference

Access | RO | Mapping | TPDO All . Default 0

Mode Range unit)

Indicates the single-turn absolute position feedback of the rotating load in real time in user-defined unit. This value is
equal to 200B-08h (HOB-07) in the absolute position mode.
Position actual value (6064h) x Gear ratio (6091h) = Position actual value* (6063h)

2.11.4Single-turn Absolute Mode

This mode applies to applications where the load travel range is within the single-turn
range of the encoder. In this case, the absolute encoder needs no battery as it saves
the single-turn data only.

Target position input range of EtherCAT communication

If a 23-bit absolute encoder is used in the single-turn absolute mode, the servo drive
operates in the CSP or PP mode, and the electronic gear ratio 1:1, then:

When 607Ch (Home offset) is set to 0, the target position range is 0 to (22 - 1).
After homing is done, the target position range is 607Ch to (223 - 1 + 607Ch).

If the target position is set to a value outside the preceding range, EB01.4 (Target
position beyond upper/lower limit) will be reported.

Example
e When the gear ratio is 1:1 and 607Ch is set to 0, the position range is shown as
follows.
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<>

Motor ﬂv Load

Position upon power-on

Encoder position ND 0 2231 | 223

Actual position g 0 5.1 | 223
(reference unit)

e When the gear ratio is 1:1, and 607Ch is set to 10000, the position range is shown
as follows.

<>

Position upon power-on

Encoder position i 0 223.1 | 223

Actual position 9999 | 10000 (223-1) +10000 | 223+10000
(reference unit)

Precaution for the motor position upon power-on
The motor travel range is determined by the motor position upon power-on (take the
23-bit absolute encoder as an example).
e Position upon power-on: The motor travel range shown in the following figure is
derived from the single-turn data range at the power-on position.
A

251

N\

Single-turn
data

Position

>
‘ »

o

Position upon power-on

EBO01.4 occurs. Motor travel range EBO1.4 occurs.
—> 4+—
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e To change the motor travel range, turn off the power supply at the position shown
in the preceding figure, and turn on the power supply again after the motor moves
to the position shown in the following figure.

A

2231

Moving|after power-off \

N Single-turn data

Position

>
»

‘ Position upon power-on ‘

EBOL.4 occurs. ‘ otor travel range EBO01.4 occurs.
—»Hw—gh

| |
o Note: When the power supply is switched on near the motor travel range, EB01.4
(Target position beyond upper/lower limit) may easily occur.
A

2831

N\

Single-turn data

Position

»
»

Position upon power—on‘

EBO1.4 occurs. ‘ Motor travel range ‘ EBO1.4 occurs.

2.11.5Precautions for Use of the Battery Box
E731.0 (Encoder battery fault) will be reported when the battery is connected for the
first time. In this case, set 200D-15h (HOD-20) to 1 to reset the fault before further
operations.
When the battery voltage detected is lower than 3.0 V, E730.0 (Encoder battery
warning) will be reported. In this case, replace the battery based on the following
steps:
1. Power on the servo drive and make it stay in the non-operational state.
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2. Replace the battery.
3. After E730.0 (Encoder battery warning) is cleared, if no other warning/fault occurs,
you can continue operating the servo drive.

If you replace the battery after power-off, E731.0 (Encoder battery fault) will be
reported, with the multi-turn data changed abruptly. In this case, set 200D-15h (HOD-
20) to 1 to reset the fault, and then perform homing again.

Ensure the motor speed does not exceed 6000 RPM after the servo drive is powered
off. This is to enable the encoder to save the position data accurately.

Keep the battery in environments within the required ambient temperature and
ensure the battery is in reliable contact with sufficient power reserved. Failure to
comply may result in encoder data loss

Related parameter:

Setting
Absolute encoder reset | Condition & At stop Data Data X
HOD-20 Name . ) - Uintl6
selection Effective &Atonce | Structure Type
Time
. Related Data
200D-15h | Access | RW | Mapping - All Oto2 Default 0

Mode Range

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 saved by the encoder changes abruptly after multi-turn data reset. In
this case, perform mechanical homing.

2.12 Auxiliary/Application Functions

The servo drive provides the following auxiliary functions:

Touch probe function
Software position limit
Position comparison
EtherCAT-forced DO
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2.12.1Touch Probe Function

Description

Related objects

The touch probe function is used to latch the position (reference unit) when a DI

signal or Z signal changes. The SV660N series servo drive offers two touch probes to
save position values corresponding to the rising edge and falling edge of each touch
probe signal, which means a total of four position values can be latched
simultaneously.

Note

No specific DI logic is required when a DI is used to trigger the touch probe.

You can set the filter window for the touch probe signal in 200A-14h (HOA-19) and 200A-15h
(HOA-20) when a Dl is used to trigger the touch probe.

Sub-
Index
index Name Access Data Type Unit Value Range | Default
(HEX)
(HEX)
2003 3 DI1 function RW Uint16 - 0to 65535 14
2003 0B DI5 function RW Uintl6 - 0 to 65535 39
6088 0 Touch probe function RW Uintl6 - 0 to 65535 0
60B9 0 Touch probe status RO Uintlé - - 0
Touch probe 1 positive Reference
60BA 0 RO Int32 ) - 0
edge unit
Touch probe 1 negative Reference
60BB 0 RO Int32 ) - 0
edge unit
Touch probe 2 positive Reference
60BC 0 RO Int32 . - 0
edge unit
Touch probe 2 negative Reference
60BD 0 RO Int32 . - 0
edge unit
Touch probe 1 positive
60D5 0 RO Uintl6 - - 0
edge counter
Touch probe 1 negative
60D6 0 RO Uintl6 - - 0
edge counter
Touch probe 2 positive
60D7 0 RO Uintl6 - - 0
edge counter
Touch probe 2 negative
60D8 0 RO Uintl6 - - 0
edge counter
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Operation procedure

Observe the following procedure when using DI5 to trigger the touch probe.

Background: touch probe 1 positive edge, continuous latching
1. Set 2003-0Bh (H03-10 (DI5 function)) to 38.

2. Set the touch probe function in 0x60B8.

Assignment of each bit of the touch probe function (0x60B8) is shown in the

following table.

Setting .
. During
. Condition . Data Data .
Name Touch probe function ) running VAR Uintl6
Index & Effective Structure Type
X & At once
60B8h Time
) Related Data 0to
Access | RW | Mapping | RPDO - Default 0
Mode Range 65535
Defines the functions of touch probe 1 and touch probe 2.
For absolute encoders, Z signal refers to the zero point of the single-turn position feedback.
See the following table for descriptions of each bit of 60B8.
bit Name 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 DI is used to trigger the touch probe function,
. the DI source cannot be changed once the touch probe
2 0: DI signal
o 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 -
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bit

Name

Description

Touch probe 2 function selection
0: Switch off touch probe 2
1: Enable touch probe 2

Touch probe 2 trigger mode

0: Single trigger mode (Latches the position at the first

trigger event.)
1: Continuous trigger mode

10

Touch probe 2 trigger signal selection
0: DI signal
1: Z signal

11

N/A

12

Touch probe 2 positive edge
0: Switch off latching at positive edge
1: Enable latching at positive edge

13

Touch probe 2 negative edge
0: Switch off latching at negative edge
1: Enable latching at negative edge

bit8 to bit13: settings related to touch probe 2

14to 15

N/A

Set 0x60B8 to 0x0013 in this example.

3. Read the touch probe status in 0x60B9.

Assignment of each bit of 0x60B9 is shown in the following table.
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Setting
Data
Index Name Touch probe status Condition & - S VAR Data Type uint16
ructure
60B9h Effective Time
Access | RO ‘ Mapping ‘ TPDO | Related Mode - Data Range - Default -
Defines the functions of touch probe 1 and touch probe 2.
See the following table for descriptions of each bit of 60B9.
bit Name 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 bit2: 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 R
Touch probe 2 function selection
8 0: Switch off Touch probe 1
1: Enable touch probe 1
Touch probe 2 positive edge value
9 0: No positive edge value latched bit8 to bit10: 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 15 | N/A -

In this example, you can read bitl of 0x60B9 to check whether the touch probe 1
positive edge value is latched.

. Read the latch position of the touch probe. The four position values of the touch
probe are saved to 0x60BA...0x60BD.
In this example, if position latching at positive edge of touch probe 1 is executed,
you can read the position value in 0x60BA (Touch probe 1 positive edge, reference
unit). The latching times can be read in 0x60D5.

Illustration

The following figure shows the sequence of the touch probe function setting and
status feedback in the preceding example, with DI5 used as the trigger signal and
latching at positive edge enabled.
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Set the trigger mode, signal
source,and valid latch edge 60B8
of touch probe 1. BIT1/2/4/5
Enable touch probe 1.
60B8 BITO

l o o

Avalid latch edge ! |
is detected. Touch probe , |

1signal '

i

'

|

i

Read the status of touch 60B9 BITO !
probe 1. ',
|

I

|

\

|

\

60D5

Read the latch position '
information.

60BA

Figure 2-86 Procedure for use of the touch probe
2.12.2Software Position Limit
Description

In conventional drives, the position limit is defined by external sensor signals
connected to CN1, which is known as hardware position limit.

) Load
Reduction gear \
Motor j

Servo drive
FunIN.14:
P-OT DI
FunIN.15:
N-OT DI

Figure 2-87 Installation of the limit switch
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Table 2-3 Comparison between the hardware position limit and software position limit

Hardware Position Limit Software Position Limit
1 Restricted to linear motion and 1 Applicable to both the linear motion
single-turn rotational motion. and the rotational motion.
Requi ; l hanical Removes the need for hardware
2 lieq:lre.starr: external mechanica 2 | wiring, preventing malfunction due
Imit switch. to poor cable contact.
3 Suffered from the risk of .
mechanical slip. Prevent§ malfgnctlon dug to
3 | mechanical slip through internal
4 Unable to sense or detect an position comparison.
overtravel fault after power-off.

The software position limit works by comparing the limit value with the internal
feedback value. If the latter exceeds the former, a warning will be reported and the
servo drive stops. This function applies to both the absolute position mode and the
incremental position mode. In the incremental position mode, set 200A-02h to 2,
which means the servo drive performs homing to find the mechanical home after
power-on, and then enables the software position limit.

Related objects

Related index codes:

Setting
iti Data
HOA-01 Name | Absolute position limit Cecfiftom ¢ At stop BE(E - Uintl6
Effective & Atonce | Structure Type
Time
. Related Data
200A-02h | Access | RW | Mapping - All Oto2 Default 0
Mode Range

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

Setpoint Absolute Position Limit
0 Disabled
1 Enabled
2 Enabled after homing

If the absolute position limit is enabled, the servo drive stops in the mode defined by 2002-08h (H02-07) when the absolute

position feedback reaches the limit value.

607D-01h

Setting .
. . During
Minimum software Condition X Data Data
Name o X running - Int32
position limit & Effective Structure Type
X & At stop
Time
2340 (231,
. Related 1
Access | RW | Mapping | RPDO All Data Range ) Default | -23!
Mode (reference
unit)

Defines the minimum software position limit relative to the mechanical zero.
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Setting .
i During

Maximum software Condition . Data Data
Name " Lo ) running - Int32

position limit & Effective Structure Type

X & At stop
" Time
607D-02
23Lto (231-
) Related 1) 23l
Access | RW | Mapping | RPDO All Data Range Default
Mode (reference 1
unit)

Defines the maximum software position limit relative to the mechanical zero.

ACaution

« Ensure the value of 607D-01h is lower than or equal to 607D-02h. If 607D-01h is set
to a value higher than 607D-02h, EE09.0 (Software position limit setting error) will
occur.

« Inthe absolute rotation mode or single-turn mode, ensure 607D-01 and 607D-02
are within the mechanical position limit. Otherwise, the servo drive reports EE09.0.

« Ensure the value of 607Ch (Home offset) is within the software position limit.
Otherwise, the servo drive reports EE09.1.

2.12.3Position Comparison

Description

Position comparison works by comparing the instantaneous position data with the
value pre-stored in the data array and, once available, outputting a DO signal with
pulse width settable for future use in subsequent motion control.

Position comparison is applicable to high-speed motion axes as comparison actions
are implemented by FPGA, removing the risk of software communication delay
between processors.

For position comparison, you can select "active high" or "active low" for DOs. When
"active high" is selected, the corresponding DO is activated when it is connected to
the common terminal and deactivated when it is disconnected from the common
terminal. When "active low" is selected, the corresponding DO is deactivated when it
is connected to the common terminal and activated when it is disconnected from the
common terminal. Three DOs are available for SV660N series servo drives.
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Note

Position comparison is available only when the following conditions are fulfilled.

Preconditions for Position Comparison

Control mode

All the control modes

Others

Motor rotating normally with critical elements (those besides
control parameters) set properly

Related objects

When position comparison is enabled, you can assign DO function 25 (Position
comparison) to any one of the three DOs, and the DO you select will be used as the

position comparison output signal.

Parameters for position comparison

HEI:(ara. ‘NO.DEC Name Description
Group H18: Position comparison output
Position
2018-01h | H18-00 | comparison 1: Enable
switch
Defines the number of pulses per revolution. For
example, if H18-02 is set to 1, the number of
pulses per revolution is 222,
0: 24-bit
Position 1: 23-bit
2018-03h | H18-02 | comparison 2: 22-bit
resolution 3:21-bit
4:20-bit
5:19-bit
6: 18-bit
7: 17-bit
Positioq 0: Single comparison
2018-04h | H18-03 | comparison 1: Cycglic comparison
mode
2018-05h | H1g-04 | CUTENEPOSION |1 ¢ oble
as zero
Position Defines the active pulse width of the DO when
2018-06h | H18-05 | comparison the comparison point is reached. The value
pulse width range is 0 to 2047 (unit: 0.1 ms).
Start point of
2018-08h | H18-07 | position Activated when H18-00 is set to 1 again.
comparison
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Para. No. A
N Description
HEX DEC ame i
Group H18: Position comparison output
End point of
2018-09h | H18-08 | position Activated when H18-00 is set to 1 again.
comparison
2018-0Ah | H18-09 Eg;teigtnstatus of 0: No co.mparis.on; n: Waiting for the number N
. comparison point
comparison
Real-time Displays the current position value during
2018-0Bh | H18-10 | position position comparison.
feedback Value range: -23' to 23!-1
Zero offset of Defines the offset value after current position is
2018-0Dh | H18-12 | position taken as the zero point.
comparison Value range: -23! to +231-1
Target value of | Defines the target value of position comparison
2019-01h | H19-00 | position 1.
comparison 1 Value range: -231t0 23 - 1
Defines the attribute value of position
comparison 1.
0: Skip this point
Attribute value 1: Output DO af‘ctlve S|gn‘z‘al if furrent posllltlon
e changes from "less than" to "more than" the
2019-03h | H19-02 | of position ) int
comparison 1 comparison poin
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
2019-04h | H19-03 ng%teir(tjxalue of Defines the target value of position comparison
: ) P . 2. Value range: -23' to 23! - 1
comparison 2
Defines the attribute value of position
comparison 2.
0: Skip this point
Attribute value 1:OutputDOéFUvesgnfhffuwentpogpon
2019-06h | H19-05 | of position changes from "less than" to "more than" the
comparison 2 comparison point
P 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
Target value of | Defines the target value of position comparison
2019-07h | H19-06 | position 3.
comparison 3 Value range: -231t0 231 - 1
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Para. No. A
HEX BEe Name Description
Group H18: Position comparison output
Defines the attribute value of position
comparison 3.
0: Skip this point
Attribute value 1:OutputDOéFUvesganffuwentpoﬁﬁon
2019-09h | H19-08 | of position change;fronﬁ !essthan to "more than" the
comparison 3 comparison point . N
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
Target value of | Defines the target value of position comparison
2019-0Ah | H19-09 | position 4,
comparison 4 Value range: -231 t0 231 - 1
Defines the attribute value of position
comparison 4.
0: Skip this point
Attribute value 1:OutputDOéFﬁvesganffuwentpoﬁﬁon
", changes from "less than" to "more than" the
2019-0Ch | H19-11 |of position . .
comparison 4 comparison pom.t . . N
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
Target value of | Defines the target value of position comparison
2019-0Dh | H19-12 | position 5.
comparison 5 Value range: -231to 231 - 1
Defines the attribute value of position
comparison 5.
0: Skip this point
Attribute value 1: Output DO a"ctive sign?l if ‘clurrent pos'i'tion
" changes from "less than" to "more than" the
2019-0Fh | H19-14 | of position . .
comparison 5 comparison pom.t . . N
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
Target value of | Defines the target value of position comparison
2019-10h | H19-15 | position 6.
comparison 6 Value range: -23't0 23 - 1
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Run

Para. No. A
HEX BEe Name Description
Group H18: Position comparison output
Defines the attribute value of position
comparison 6.
0: Skip this point
Attribute value 1: Output DO a}‘ctive sign‘z‘al if Surrent pos'i'tion
", changes from "less than" to "more than" the
2019-12h | H19-17 | of position . .
comparison 6 comparison point . N
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
Target value of | Defines the target value of position comparison
2019-13h | H19-18 | position 7.
comparison 7 Value range: -231 t0 231 - 1
Defines the attribute value of position
comparison 7.
0: Skip this point
Attribute value 1: Output DO elctive signial if furrent pos'i'tion
2019-15h | H19-20 | of position changes. from .less than" to "more than" the
comparison 7 comparison pom.t . . N
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
Target value of | Defines the target value of position comparison
2019-16h | H19-21 | position 8.
comparison 8 Value range: -231to 231 - 1
Defines the attribute value of position
comparison 8.
0: Skip this point
Attribute value 1: Output DO a"ctive sign?l if ‘clurrent pos'i'tion
2019-18h | H19-23 | of position change§ from .less than" to "more than" the
comparison 8 comparison pom.t . . N
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

1. Description
Position comparison works by comparing the instantaneous position feedback with
the value pre-saved in the data array and, once available, outputting a DO signal
with pulse width settable for future use in subsequent motion control. Position
comparison is applicable to high-speed motion axes as comparison actions are
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implemented by FPGA, removing the risk of software communication delay
between processors.

Position comparison switch:

When the value of H18-00 (Position comparison switch) changes from 0 to 1,
position comparison starts and the value of H18-09 (Current status of position
comparison) is updated to the start point of position comparison. When the
value of H18-00 changes to 0, position comparison stops and the current
comparison status will be cleared.

Position comparison resolution:

The comparison resolution defines the number of pulses per revolution. Given
the maximum and minimum limits on the target position defined by group H19,
you can reset the resolution when the comparison value overflows. For
example, when H18-02 is set to 7 (17-bit), the maximum value of the target
position is 23! - 1, and the motor rotates (23! - 1)/217 circles.

The target position in group H19 is only related to the set resolution.

Single comparison mode:

In the single comparison mode, when comparison of the end point is done, the
comparison function is switched off automatically and the current comparison
value is cleared. Position comparison can be enabled again only when the
position comparison switch is switched on again.

The real-time position feedback in the single comparison mode is an absolute
value, which means it is an accumulative value based on preceding comparison
points, which cannot be cleared automatically.

Cyclic comparison mode:

In the cyclic comparison mode, position comparison will not be switched off
when the comparison end point is reached, and current position comparison
value will be reset as the start point for position comparison. After comparison
of each point is done, the real-time position feedback (H18-10) will be cleared
and counted again for cyclic comparison. In the cyclic comparison mode, the
target position is a relative (incremental) value. Each time a comparison point is
reached, the real-time position feedback is cleared and counted again for
comparison with the new target.

Position comparison output width:

When the position comparison conditions are fulfilled, the servo drive outputs
DO active level signal. The width of the active signal can be set by H18-05 (value
range: 1 to (2047 x 0.1) ms).

When position comparison DO is active, the comparison logic is suspended and
no comparison will be performed. In this case, ensure the operating time
between two target points is larger than the output width of DO.
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e Target value of position comparison

There are eight target values for position comparison. The target value is a 32-
bit signed number. The target value and attribute value of position comparison
must be updated to parameters in group H19 in advance.

e Start point for comparison:

The start point indicates the position of the first comparison point. For example,
if the start point is set to 5, the comparison starts from position comparison 5.

e End point for comparison:

The end point indicates the position of the last comparison point. For example,
if the end point is set to 7, the comparison stops or restarts from the start point

after position comparison 7 is reached.

e Zero offset of position comparison:

The value of H18-10 (Real-time position feedback) will be changed to the offset
value defined by H18-12 at the rising edge (0—1) of H18-04 (Current position as

zero point).

2. Running

e When the position feedback of the encoder passes the target position
comparison values (H19-00 to H19-21), the DO outputs the time width pulse
defined by H18-05, as shown in the following figure.

Position

Actual position

H19-03 (Target value of

position comparison 2)
H19-00 (Target value of

vy

position comparison 1)

Position comparison output

Time

Pulse output width when
current position changing
from "less than" to "more
than" the comparison point

Pulse output width when
current position changing
from "more than" to "less
than" the comparison point

When the attribute of the comparison point is set to 1 (Output DO active signal if
current position changes from "less than" to "more than" the comparison
point), the DO outputs the position comparison signal when the axis passes the
target position comparison point with position changing from "less than" to

"more than" the comparison point position.

When the attribute of the comparison point is set to 2 (Output DO active signal if
current position changing from "more than" to "less than" the comparison
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point), the DO outputs the position comparison signal when the axis passes the
target position comparison point with position changing from "more than" to
"less than" the comparison point position.

When the attribute of the comparison point is set to 3 (Output DO active signal
in both situations), the DO outputs the position comparison signal when the axis
passes the target position comparison point with position changing from "more
than" to "less than" the comparison point position in either direction.

e When the direction of action reverses and multiple position comparison values
are set, no comparison will be performed once the position comparison DO is
active. Therefore, ensure the operating time between two position comparison
points is larger than the pulse output width. As the operating time between two
comparison points is smaller than the pulse output width, position comparison
is not performed when current position changes from "more than" to "less
than" the comparison point.

Position Actual
position
H19-03 (Target value of |
position comparison2) — - — — — — — — — — — — — oinl
H19-00 (Targetvalueof __of _ _ _ _ _ _ _ _ < _
position comparison 1) |
|
|
|
|
1

| Note: The target value of position Time
| comparison 2 is invalid.

Position

comparison output I

kM

| |

H18-05 (Position
comparison
output width)

e Only one pulse will be outputted when the stop position is the same with the
target value of position comparison, as shown in the following figure.
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Position

Target position
comparison —»
setpoint

Actual position
|

Position comparison

Time

output DO

3. Interface of the software tool

H'18-05 (Pulse
output width)

The software tool supports division setting for users to set the target value of
position comparison easily. Set a proper comparison mode, start point, and end

point first.

e Single comparison mode

a. Set Position comparison mode selection to 0 (Single position comparison

mode).
- ) [SV660N_1]Contrast output X

Select axis

Tosition comparison setting

O[ Disable]

Position conparison
output enable

Fosition conparison value [1[23-bit]
resolution

Fosition sonperizon meds | O[Single comparisonmoc =

selection

Zevo at swrent position |O[Disable]

Fosition comparizon menitoring

Fosition comparisen |0.000000
Teal-time positien

Tosition comparison | 0.000000
current status

Target position parameter setting

Fosition conparison
output width
0.000000 - 204, 700000

Position conparison
starting point

0-8
Position comparisen 0
tarmimation point
0-8
Position conparizon zera |0
offset
-214T483648 - 2147453847
Setting Read

Distance 300000 Conpars |5 Equal setting|  Upload Dounload
points

Ro... | Deseription hddress |Setting value | current Hinimun
[J1 Tergetvaueof positon comparison 1 1900 = [} 21474836+
[[12  Atibute value of position comparison 1 1902 0

[[]3 Targetvaueof positon comparison 2 1903 0 21474836
14 Attribute value of position comparison 2 1905 = 0 0

[[]5 Targetvaueof positon comparison 3 1906 e 0 21474836
[[6  Attrbute value of position comparison 3 1908 = 0 0

[[]7 Tergetvaueof positon comparison 4 1909 e 0 21474836
I8 Attribute value of position comparison 4 1908 0

[ Targetvaue of position comparison 5 190C 0 21474836
[C) 10 Attribute value of position comparison 5 150E 0 0

[[] 11 Targetvaue of positon comparison 6 190F e 0 21474836
[[J 12 Attrbute value of position comparison 6 1911 = 0 0

[[] 13 Targetvaueofpositon comparison 7~ 1912 === 0 21474836
[C] 14 Atirbute value of position comparison 7 1914 = 0

[[] 15 Targetvaue of positon comparison 8 1915 e 0 21474836
[[]16 Attrbute value of positon comparison8 1917 **= 0 0

« 0 '

b. Target position parameter setting: Distance length (total operating
distance) and Compare points

c. After clicking Equal setting, the target value of the first point is updated to
"Distance length x 1/Compare points", the target value of the second point
is updated to "Distance length x 2/Compare points", and the target value of
the Nth point is updated to "Distance length x N/Compare points".
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- ) [5V660N_1]Contrast output x

Select axis

I

AxisL

Position conparison setting

Fosition eonparisen
output enable

Fosition conparison value [of 24bif
rezolution
Position conparizen mede

o] Single comparison moc_+
selaction

Zero at cwrrent pesition (o[ Diszbie]

Position conparisen
output width
0.000000 - 204, 700000

Position conparisen 0
starting point 5=8
Fosition conparisen o
ternination point
0-8
Position conparison zero 0
offsat
2147483648 - 2147483647
Setting Read

When H18-00

—

el o
B
« e

Fosition conparisen monikering

Fosition conparizon | 0.000000 Position conparisen |0.000000
current status real-tine position

Targat position parameter setting

Distance 800000 Conpars |5 Equal setting | Upload Download
Tengt! points

Ro... | Deseription Address | Satting valus | cwrant Wizinan

1 Target value of position comparison 1 1900 = 0 21474836+
[[]2 Atmbute value of positon comparison 1 1902 il 0 0

[C13  Target value of position comparison 2 1303 &5 0 21474836+
[]4 Attribute value of position comparison 2 1905 haad 0 0

[[]5  Torget value of position comparison 3 1906 = o 21474836
[l Attbute value of position comparison 3 1908 =] 0

[[] 7 Target value of position comparison 4 1908 == 0 21474836+
[[18  Attrbute value of position comparison 4 1908 = 0 0

[[]s  Target value of position comparison 5 190C = 0 -21474836¢
[ 10 Attrbute value of position comparison 5 1908 == 0 0

7] 11 Target value of position comparison & 190F haad 0 21474836+
[[] 12 Attrbute value of positon comparison 6 1911 = o 0

[] 13 Target value of position comparison 7 1912 == 0 2147436
[[] 14 Attrbute value of position comparison 7 1914 = o 0

[[] 15 Target value of position comparison8 1915 == 0 21474836
[[] 16 Attrbute value of positon comparison 8 1917 = 0 0

“ i v

(Enable (rising edge-triggered)), H18-09 (Current state of position
comparison) changes from 0 to 1 and the first target position value will be
Real-time position feedback) reaches the value

of the first target position, H18-09 changes from 1 to 2, and so on.

compared. When H18-10

e Cyclic comparison mode

—_

Position comparison output selection) changes from 0 to 1

a. Set Position comparison mode selection to 1 (Cyclic comparison mode).

~ 0 [5Ve60N_1Contrast output

Select axis

I

Axisi

Fosition comparizen setiing

Fosition senparizon
output enable

Fosition conparison value (1235
resolution
Position conparison mode

= 1[ Cydlic comparison mod
selaction

Zero at cwrrent position |o[Disable]

i
&
‘ o e

Position conparisen
output width
0.000000 ~ 204700000

Fosition senparizon 0
starting peint
e o 0=0
Position conparison 0
ternination point
0-g

Fosition conparison zero 0
affzzt
2147483648 - 2147483847

Setting Read

Position conparison monitoring

Position conparizen |0.000000 Fosition conparizen  0.000000
current. status real-tine position

Targat porition paranatar setting
Distence 300000 Conpare |5 Iaual setting | lpload Tonrload

points

Ro... | Deseription Adiress | Sstting valus | cwrant Mininun

1 Targetvalue of position comparison 1 1900 = 0 21474836+
[z attribute value of position comparison 1 1302 = 0 0

[[]3  Target value of position comparison 2 1903 = 0 21474836+
[[]4  attnbute value of position comparison 2 1905 = 0 0

[[]5  Target value of position comparison 3 1906 &5 0 21474836+
[[]6  attnbute value of position comparison 3 1908 bl 0 0

[[17  Target value of position comparison 4 1908 &5 0 21474836+
[18  Attribute value of position comparison 4 1908 haad 0 0

[[]9  Target value of position comparison 5 190C = 0 21474836+
[7]10  Attribute value of position comparison 5 190E haad 0 0

[[] 11 Target value of positon comparison 6 190F == 0 21474836+
[]12 Attribute value of position comparison 6 1911 haad 0 0

[[] 13 Target value of position comparison 7~ 1912 = 0 21474836+
[[] 14 Attribute value of position comparison 7 1914 = 0 0

[} 15 Target value of positon comparison 8 1915 = 0 21474836+
[[] 16 Attribute value of position comparison 8 1917 =] 0 0

< ] v

b. Target position parameter setting: Distance length (distance between two
adjacent points) and Compare points (points to be compared cyclically)

c. After clicking Equal setting, the target values of the 1st point to the Nth point
are updated to equal interval distance length.
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7" . [SVEEON LiContrast output x

S o Fosition somparisen monitering
Fosition comparizen  0.000000 FPosition cenpariszen |0.000000
Position conparizon setting e e Teal-tine pasition
Fositien comperison 0 Disable] - Target position parancter seiting
output enable
Distance 800000 Conpara |5 Equal setting|  Tpload Dourdoad
Fositien conparizen walus [0 24-6if] = roints
rezolution
To... | Description Address | Setting value | current tininom
Fosition sonparizen mode
cection T 4 Cydic conperiaon mod, 1 Tergetvalue of positon comparison 1 1300 = 0 214748361
[F]2  Atirbute value of position comparison 1 1902 = 0
Zers st corrent pesition |of Disable] - [[]3  Targetvalue of position comparison 2 1903 o 21474836
[C] 4 Atirbute value of position comparison 2 1905 0 0
[7]5  Targetvalue of position comparison 3 1906 0 -214748364
[C]6  Atirbute value of position comparison 3 1308 =] 0 o
g ° [[17  Targetvalue of positon comparison 4 1909 T2 0 21474836
0.000000 - 204. 700000 [[]8  Atirbute value of posiion comparison + 1908 = 0 o
[[19  Targetvalue of position comparison 5 190C = 0 21474836
Position cemparison 0 [ 10 Attribute value of position comparison 5 190E 0 0
B s -8 [[] 11 Targetvalue of position comparison & 190F 0 21474836
12 Atirbute value of positon comparison 6 1911 0 0
p P
Fositien sonparizen 0 [[] 13 Targetvalue of position comparison 7 1912 = 0 21474836
termination point oTs [[] 14 Atirbute value of position comparison 7 1914 =3 0 o
[[]15 Torgetvalue of position comparison 8 1915 o= 0 21474836
R i w1 [[] 16 Atirbute value of positon comparison 3 1917 haad 0 0
affzat
-2147483645 - 2147483647
Setting Eead
‘ it v

When H18-00 (Position comparison output selection) changes from 0 to 1
(Enable (rising edge-triggered)), H18-09 (Current state of position
comparison) changes from 0 to 1 and the first target position value will be
compared. When H18-10 (Real-time position feedback) reaches the value
of the firsta target position, H18-09 changes from 1 to 2, and so on.

2.12.4EtherCAT-forced DO Function

Description

Two DO options are available by default in the non-operational (non-OP) status

(including network offline) for EtherCAT-forced DO status:

1. Status unchanged in the non-OP status: The servo status switches to the non-OP
status and the forced DO status stays unchanged.

2. Initialization status: No forced DO is generated when the servo drive is in the non-
OP status.

When the network switches to the operational (OP) status, the forced DO is
determined by 60FE-1 and 60FE-2.

Select the forced DO function by bits. You can select the DO to be used as EtherCAT-
forced DO by bits, which means both the local functions and EtherCAT forced-DO
function can be supported by the DO.

Related objects

See the following for related parameter settings.
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Setting buri
EtherCAT-forced DO Condition & uring Data Data
H04-23 Name L ) running - Uintl6
logic in non-OP status Effective Structure Type
) & At once
Time
’ Related Data
2004-18h | Access | RW | Mapping - - Oto7 Default 1
Mode Range

Descriptions for the setpoints are shown in the following table.

Table 2-4 Description of setpoints

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

Setting method:

1. Assign DO function 31 (EtherCAT-forced DO) to the DO to be controlled forcibly by
EtherCAT, and then set the bit of H04-23 as needed to select the forced DO status in
the non-OP status.

2. Configure 60FE-1/60FE-2 as RPDO, and operate on bit16...bit18 to control the DO.
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3

Safe Torque Off (STO)

3.1 STO Standards and Specifications

Standards compliance

Terms Description

Cat. C!a'ssificgtion of the safety-related parts of a control system, which are
divided into B, 1, 2, 3, and 4 (ISO 13849-1)

CCF Common cause failure

DC Diagnostic coverage (%)

DTI Diagnostic test interval time

SFF Safe failure fraction

HFT Hardware fault tolerance

PFH Probability of dangerous hardware failure per hour

PL Performance level

SC Systematic capability

SIL Safety integrity level

T1 Proof test interval

T2 Diagnostic test interval

DI Digital input

DO Digital outputs

PCB Printed circuit board

MCU Micro computer unit

FPGA Field programmable gate array
The safe torque off (STO) function brings the machine safely into a no-

Safe torque off torqge state and prevents it from unexpecte_d st.art. Ifthe motor is
running at the moment when the STO function is activated, the motor
will coast to stop.

Safe state Disabling the PWM gating signal of the drive

System reset

Resetting the servo system through resetting the power supply or
executing software reset

Proof test

Tests used to detect the failure of safety-related systems

Mission time

Specified cumulative operating time of the safety-related parts of the
servo drive during its overall lifetime

e North American standards (UL)

UL 61800-5-1

CSA C22.2 No. 274

e European directives and standards
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Low Voltage Directive 2014/35/EU Standard EN 61800-5-1

Electromagnetic Compatibility Directive 2014/30/EU Standard EN 61800-3

Machinery Directive 2006/42/EC (functional safety) Standard IEC 61800-5-2

o Safety standard

Functional safety

Model Safety Standard Standard
: SO 13849-1: 2015
Safety of machinery |0 ¢0704-1: 2016
EN 61800-5-2: 2017
SVBE0NXXX EN 1SO 13849-1: 2015

EN 62061: 2005 + AC: 2010 + Al: 2013 + A2: 2015
EN 61508: 2010, parts 1-7

EMC

IEC 61326-3-1

e Safety performance

Item

Performance Level

Safety integrity level

SIL3
SILCL3

Probability of Failure Per Hour
(PFH)

PFH < 0.1x 107 [1/h]
(10% of SIL3)

Performance level

PLe (Category 3)

Mean time to dangerous failure
of each channel

MTTFd: 5 years

Diagnostic coverage

DCave: Medium

Stop category Stop category 0

Safety function STO

Mission time Same as the servo drive
Hardware fault tolerance 1

Systematic capability 3

Application mode

High demand or continuous mode

Specifications

e Electrical safety according to IEC 61800-5-1:2016, overvoltage category |l
e Environment test requirement according to IEC 61800-5-1:2016
e Operating conditions are shown below.

Iltem

Description

Ambient/Storage
temperature

0°C to 55°C/-20°C to +70°C

Ambient/Storage
humidity

20% to 95% RH (without condensation)
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Iltem Description

Iltem Test Condition

Test reference IEC 60068-2-6 4.6

Condition EUT powered on, operating normally

Motion mode Sinusoidal

Vibration amplitude/ |

Vibration Acceleration

10Hz < f<57Hz Amplitude of 0.075 mm

57THz<f<150Hz |1g

Duration of 10 sweep cycles per axis on each of three

vibration mutually perpendicular axes

Axes XY, Z

Details of mounting | According to manufacturer's specification
Iltem Test Condition

Test reference Test Ea of IEC 60068-2-27: 2008 Table 17

Condition EUT powered on, operating normally

Motion mode Half-sine pulse

Shock resistance Shock amplitude/ 50 m/s? (5 g) 30 ms

Time

amberof ks | 25848 5 of ety

Axes X, Y, £Z

Details of mounting | According to manufacturer's specification

1P20;

IP rating/Pollution . .
ing/Polluti PD2: free of corrosive or explosive gases; free of exposure to water,

degree oil or chemicals; free of dust, salts or iron dust

Altitude 2000 m or below

Cooling method Dry clean air (natural convection)

Others Free of static electricity, strong electromagnetic fields, magnetic

fields, or exposure to radioactivity

e The servo drive complies with EMC standards EN/IEC 61800-3:2017, IEC 61326-3-1,
and IEC 61800-5-2.
e Others
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Iltem Description

Applicable servo

SV660NS1R6I-FS SV660NS2R8I-FS
SV660NS5R5I-FS

SV660NSTR6I-FS SV660NS012I-FS
SV660NT3R5I-FS SV660NT5R4I-FS

drives SV6E0NT8RAI-FS SV660NTO12I-FS
SV660NTO171-FS SV660NT021I-FS
SV660NTO026I-FS

Position Integrated on the control board of the servo drive

Safety function -
Inputs

Two channels: STO1/STO2

The STO subsystem elements must always be able to operate within the range of
temperature, humidity, corrosion, dust, and vibration and other requirements
specified above.

3.2 Commissioning, Operation, and Maintenance Requirements

Basic requirements

Technical staff must be trained to understand the requirements and principles of
designing and operating safety-related systems.

Person performing the maintenance must be trained to understand the
requirements and principles of designing and operating safety-related systems.
Operators must be trained to understand the requirements and principles of
designing and operating safety-related systems.

The safety-related circuit on the control board that fails to operate must be
replaced with a new one as it is not repairable.

Commissioning Checklist

Start-up test and validation

IEC 61508, EN/IEC 62061, and EN ISO 13849 require that the final assembler of the
machine validates the operation of the safety function with an acceptance test.
The acceptance tests for the standard safety functions of the drive are described in
the guide. The tests for the optional safety functions are described in the
appropriate guide.

The acceptance test must be performed:

= atinitial start-up of the safety function

= after any changes related to the safety function (wiring, components, settings
and so on).

» after any maintenance work related to the safety function.
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The acceptance test of the safety function must be carried out by an authorized
person with expertise and knowledge of the safety function. The test must be
documented and signed by the test staff.

Signed acceptance test reports must be stored in the logbook of the machine. The

report shall include documentation of start-up activities and test results,

references to failure reports and resolution of failures. Any new acceptance tests
performed due to changes or maintenance need to be logged into the logbook.

e Checklist

Step

Action

Result

1

Ensure that the drive runs and stops freely during commissioning.

2

Stop the drive (if running), switch the input power off and isolate the
drive from the power line by a disconnector.

Check the STO circuit connections based on the circuit diagram.

Check that the shield of the STO input cable is grounded to the drive
frame.

Close the disconnector and switch the power on.

5.1

Test the STO signal #1 when the motor is stopped:

Set STO1 and STO2 to "H".

Send a stop command to the drive (if running) and wait until the
motor shaft is at standstill.

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal #1 and send a start command to the drive.
Ensure that the motor stays at standstill and the keypad of the drive
displays "E150.1".

52

Set STO1 to "H" and disable the ON/RUN command of the drive.
Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

53

Test the STO signal #2 when the motor stops:

Set STO1 and STO2 to "H".

Send a stop command to the drive (if running) and wait until the
motor shaft is at standstill.

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal #2 and send a start command to the drive.
Ensure that the motor stays at standstill and the keypad of the drive
displays "E150.1".

5.4

Set STO2 to "H" and disable the ON/RUN command of the drive.
Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.
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Step Action Result

Test the STO channel #1 when the motor is running:

Set STO1 and STO2 to "H".

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit)
6.1 |the STOinputsignal #1.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays at standstill and the keypad of the drive
displays "E150.1".

Set STO1 to "H" and disable the ON/RUN command of the drive.
6.2 Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

Test the STO channel #2 when the motor is running:

Set STO1 and STO2 to "H".

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit)
6.3 | the STO input signal #2.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays at standstill and the keypad of the drive
displays "E150.1".

Set STO2 to "H" and disable the ON/RUN command of the drive.
6.4 Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

Document and sign the acceptance test report which verifies that the
safety function is safe and acceptable for operation.

Special requirements

To reach SIL 3 PL e (cat3), power cycling must be performed on the servo drive every
3 months for conducting power-on diagnostic.
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3.3 STO Function

2ﬂ7 Control circuit

I~ AMA STO1 l

j:{: Output

inhibited
ovf ﬂ
Tt ;j{:> o, 7 4@5 oL

Motor power
OVL supply module

Drive

Switch off the power supply module of the motor to cut
off the motor current and the motor torque.

Figure 3-1 Schematics of the STO function

Safe Torque Off (STO) is a safety function that complies with IEC 61800-5-2:2016. It is
built into Inovance SV660N series servo drives.
The STO function inhibits the control signal of the power semiconductors on the drive
output end, preventing the drive from generating torque at the motor shaft end.
The STO function prevents movement of the motor by two redundant external
hardware signals (STO1 and STO2) that block the PWM signals from being outputted
to the power layer of the servo drive. These two +24 VDC signals must be active to
allow the servo drive to operate normally.
If either one or both signals are set to "Low" level, the PWM signals will be blocked
within 30 ms.

TEXE_MAX

>

Safety request input 4‘

Servo state Operating >< STO

Safety function
y Standby Activated
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3.4

3.5

See the following table for the STO function.

STO1 Input STO2 Input PWM Signal
H H Normal
L H Inhibited
H L Inhibited
L L Inhibited
Safe Torque Off (STO)
Assignment Cuts off the power of the motor.

The STO function brings the machine safely into a no-torque state and
prevents it from unexpected start. If the motor is running at the

Description moment when the STO function is activated, the motor will coast to
stop.
Safe state Disables the PWM gating signal of the drive.

Operating mode | High demand mode or continuous mode

Application Example of STO Function

Example: Direct stop, stop category 0, safe stop: STO

Emergency pushbutton (double contacts) Category 315013849

- === -

! 1
24V =3 :
! STO2+
,{/ ! ' MaxSIL3PLe
: b3 |
/i"l/ —Q sTo1+ !
1 : 1 :
ov ! + O COM .
1
1 2 !
——Q 24vDC :
1
1

Monitoring on STO Function

The keypad displays the STO function state and fault information.

Fault codes related to the STO function are listed in the following table.
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Fault Code State Description

Both STO1 and STO2 in "Low"

E150.0 STO activated by external request state, HOA-21 = 1

Status of STOL and STO2 Only one of STO1 and STO2 in

E150.1 inconsistent "Low" state, status of STO1 and
STO2 inconsistent

E150.2 STO activated by diagnosis OV/UV of 5V power supply
detected

E150.3 STO activated by diagnosis The input circuit of STO works
improperly.

E150.4 STO activated by diagnosis The buffer circuit of STO works
improperly.

Note

e For a motor with brake, if either STO1 or STO2 closes, the drive will be disabled within
30 ms (STO response time).

e For a motor without brake, if either STO1 or STO2 closes, the drive will be disabled
within 5 ms (STO response time).

e In the preceding two cases, if the 24V disconnection time difference between STO1 and
STO2 is higher than 10 ms, the drive reports E150.1.

When HOA-21 is set to 0 and both STO1 and STO2 are in the "Low" state, the keypad

displays the STO state as "Sto_".

When HOA-21 is set to 1 and both STO1 and STO2 are in the "Low" state, the keypad
displays "E150.0".

3.6 STO Status in Exceptional Operations

The exceptional operation refers to the duration of power-on and initialization, and
how to return from the STO state.

e The PWM buffer is disabled as the enable terminal is pulled up during power-on,
so the PWM signal is inhibited.

e The PWM buffer is disabled as the enable terminal is pulled up during initialization
of the MCU, so the PWM signal is inhibited. Such condition is relieved once
initialization is done and servo drive operates normally.

e When all of the following conditions are met, the servo system that enters the safe
state through the STO function can be back to normal, with the safe state cleared
after auto-reset of the drive.
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Note

e Theinput state of the STO request must be "high".
o The servo ON or servo RUN command must be inactive.
« No dangerous faults exist.

High
STOlinput

High
STO2 input

Servo ON command Active Respond
Return conditions Not met Met
Servo status
STO Normal
Dela

Figure 3-2 Return condition of servo ON/RUN command

Low i
STOlinput High
STO2 input Low High
Servo ON command Respond
Return condition Not met Met
Servo status STO Normal
Delay

Figure 3-3 Return condition of external STO request state

3.7 Troubleshooting for STO Function

See the following table to identify the cause of a fault and the action to be taken.
Contact Inovance technical support if the fault persists after corrective actions listed
in the following table are taken. Fault codes related to the STO function are listed in
the following table.
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Error Code Cause Corrective Action
Neither STO1 nor STO2 is .
E150.0 connected to the 24 V signal. Connect STO1 and STO2 to the 24 V signal.
1. Ensure the requests for disconnecting the
voltage of STO1 and STO?2 are triggered
Thei £STOL and simultaneously.
E150.1 ST(ejlznput.states.ot ¢ an 2. The input circuit is abnormal and a certain
are inconsistent. STO input signal is still in the "High" state
after the 24 V signal is disconnected. Contact
Inovance for technical support.
OV/UV of 5V power supply Repair the 5V power supply. Contact
E150.2 .
detected Inovance for technical support.
The input circuit of STO Fix the input circuit fault. Contact Inovance
E150.3 . :
works improperly. for technical support.
The buffer circuit of STO Fix the buffer circuit fault. Contact Inovance
E150.4 . .
works improperly. for technical support.
3.8 Precautions

This section describes the information that needs to be read before starting
operation. Read the following safety precautions, risk assessment information, and
limitations before starting operation. Use the safety function STO after properly
understanding all of the information.

Safety precautions

Carefully read the following important precautions and observe them when using the
safety function STO.

e STO function is not intended as a replacement for the emergency stop function (E-
stop). If only the STO function is triggered, with no extra measures taken, the
power supply cannot be cut off in emergencies and high-current parts of the
motor and drive are still energized, incurring the risk of electric shock or other
risks result in electric energy. Therefore maintenance work on electrical parts of
the drive or motor can only be carried out after isolating the drive system from the
main supply.

e Depending on the standards and requirements for a particular application, it may
be possible to use STO as an integral part of an E-stop system. However, its main
purpose is for use in a dedicated safety control arrangement whose purpose is to
prevent any hazard from occurring, without the use of an E-stop.

e An E-stop is often provided in a machine to allow for unexpected situations where
an operator sees a hazard and can take action to prevent an accident.

e The design requirement for an E-stop differs from that of a safety interlock.
Generally, the E-stop is required to be independent from any complex or
"intelligent" control. It may use purely electromechanical devices to either
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disconnect the power or initiate a controlled rapid stop using other means such as
dynamic or regenerative braking.

Note

For use of permanent-magnet motors, reluctance motors, and salient-pole induction
motors, in spite of the activation of the STO function, a possible failure mode that causes
two power devices in the drive circuit to conduct incorrectly may exist (although highly un-
likely). The drive system can produce an alignment torque which maximally rotates the mo-
tor shaft by 180° (electrical angle) for a permanent magnetic motor or 90° (electrical angle)
for a salient pole induction motor or reluctance motor. This possible failure mode must be
allowed for in the machine system design.

360° electrical angle

Max. rotating angle of the motor shaft =
Number of motor pole pairs

o The design of safety-related systems requires specialist knowledge. To ensure that
a complete control system is safe, it is necessary for the whole system to be
designed according to recognized safety principles. The use of individual sub-
systems such as drives with STO function, which are intended for safety-related
applications, does not in itself ensure that the complete system is safe.

e The STO function can be used to stop the drive in emergency stop situations.

« Innormal operational mode, it is recommended not to stop the drive by using the
STO function. If a drive running is stopped by using STO, the drive performs a
coast-to-stop. If this is not acceptable, the system should be stopped using the
correct mode instead of the STO function.

« This publication is a guide to the application of Inovance STO function, and also
on the design of safety-related systems for machinery control.

« Itis the responsibility of the designer of the end product or application to ensure
that it is safe and in compliance with the relevant regulations.

Risk assessment

e When using the STO function, perform risk assessment on the servo system in
advance. Make sure that the safety integrity level of the standards is met.

e The following residual risks can be present even when the safety functions
operate. Therefore, safety must always be given consideration during risk
assessment.

o If external forces (such as gravitational force with a vertical axis) are applied when
the safety functions are operating, the motor will rotate due to the action of these
external forces. Provide a separate mechanical brake to secure the motor.

e If the servo drive fails, the motor may operate within a range of 180 electrical
degrees. Make sure that safety is ensured even in hazardous situations.

e The number of revolutions and movement distance for each type of motor are
listed below.
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= Rotational motor: 1/6 rotation max. (rotation angle at motor shaft conversion)
= Direct drive motor: 1/20 rotation max. (rotation angle at motor shaft
conversion)

Note

The number of revolutions and the movement distance of the direct drive motor depend on
the number of pole pairs.

m Linear servo motor: 30 mm max.

Note

The movement distance of the linear servo motor depends on pole pitch.
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4.1

Adjustment

Overview

The servo drive must drive the motor as quick and accurate as possible to follow the
commands from the host controller or internal setting. A proper gain tuning is
required therefore.

Gain: Low Gain: High Gain: High+Feedforward
Position loop gain: 40.0 Hz Position loop gain: 80.0 Hz Position loop gain: 80.0 Hz
Speed loop gain: 25.0 Hz Speed loop gain: 50.0 Hz Speed loop gain: 50.0 Hz
Speed loop integral time constant: 50.00 ms Speed loop integral time constant: 25.00 ms Speed loop integral time constant: 25.00 ms
Speed feedforward gain: 0 Speed feedforward gain: 0 Speed feedforward gain: 50.0%
Load inertia ratio: 30 Load inertia ratio: 30 Load inertia ratio: 30

Gains are defined by a combination of multiple parameters that affect each other,
including the position loop gain, speed loop gain, filter, and load moment of inertia
ratio. The setpoints of these parameters must be balanced during gain tuning.

Note

Before gain tuning, perform a trial run through jogging to ensure the motor operates
properly.

The following figure shows the general flowchart for gain tuning.
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Start

v
. Use offline or online inertia
Inertia auto- - -
tuning | ¢ auto-tuning. See section )
"Inertia Auto-tuning" for details.
A 4
Gain See sections "Instructions for ETune
auto-tuning| — - T T oo Operation" and "Instructions for STune
& Operation" for details.
Yes
No
If gain auto-tuning cannot
Manual gain fulfill the application needs,
tuning | T T T T perform manual gain tuning.
See section "Manual Gain
Tuning" for details.
Yes
lNo
Vibration Perform vibration suppression
suppression| | T~ when vit?ratE'OQ occurs. .
See section "Vibration Suppression
for details.
I — End

Figure 4-1 Flowchart of gain tuning
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Table 4-1 Description of gain tuning

Step Description Reference
The servo drive calculates the /::r';a%ﬁ
Offline load inertia ratio automatically tunine” on
through inertia auto-tuning. a eg189
Inertia Auto- pag
tuning The host controller sends a "4.2.2 Online
command to make the motor Inertia Auto-
Online rotate, and the servo drive tuning” on
calculates the load inertia ratio in page 192
real time.
"4.3.1.1
h dri Overview" on
Cain autotunin The servo drive generates a group page 194 and
g of gain parameters based on the "4.3.2.1
correct inertia ratio. Overview" on
page 202
If the auto-tuned gain values fail "4.4.1 Basic
Basic gains to deliver desired performance, Pa.ra.meters"
& fine-tune the gains manually to on page 210
improve the performance. pag
-, "4.4.1 Basi
Ref. fil Smoothens the position, speed, Paramefesrlsc"
eterencefilter | 54 torque references.
on page 210
"4.4.4
Manual gain Fe_edforward Improves the follow-up behavior. Fefedforward
. gain Gain" on page
tuning 219
Pseudo Adjusts the speed loop control "4.4.5 PDFF
: . mode to improve the anti- T
differential . - Control" on
interference capability at low
regulator fro page 222
quency range.
T "4.4.6 Torque
df)rtqus Improves the resistance against Disturbance
Isturbance torque disturbance. Observer"on
observer page 224
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Step

Description

Reference

Mechanical
resonance

Enable the notch function to
suppress the mechanical
resonance.

"4.6.1
Mechanical
Resonance

Suppression”
on page 234

Vibration
suppression

Low-frequency
resonance

Activate the filter for suppressing
low-frequency resonance.

"4.6.2 Low-
Frequency
Resonance
Suppression at
the Mechanical
End" on page
241

4.2

Inertia Auto-tuning

The load inertia ratio (2008-10h(H08-15)) is calculated using the following formula.
Total moment of inertia of mechanical load

Load inertia ratio =

Moment of inertia of the motor

The load inertia ratio is a critical parameter of the servo system. A correct load inertia
ratio facilitates commissioning.

You can set the load inertia ratio manually or get the inertia ratio through inertia
auto-tuning.

The following two inertia auto-tuning modes are available:

o Offline inertia auto-tuning

Online Inertia Auto-tuning
Send a command to the servo drive through the host controller to make motor act
accordingly to finish inertial auto-tuning. Online inertia auto-tuning involves the

host controller.
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4.2.1

Note

The following conditions must be fulfilled for an accurate calculation of the load inertia
ratio during inertia auto-tuning:

1. The actual maximum speed of the motor is higher than 150 RPM.

2. The actual acceleration rate during acceleration/deceleration is higher than 3000 RPM/s.
3. The load torque is stable without dramatic changes.

4. The actual inertia ratio does not exceed 120.

If the actual inertia ratio is large but the gains are low, the motor may not be able to execute
the maximum speed and acceleration rate needed as motor actions are slowed down. In
this case, increase the speed loop gain (2008-01h (H08-00)) and perform auto-tuning again.

If vibration occurs during auto-tuning, stop inertia auto-tuning immediately and decrease
the gains.

Inertia auto-tuning may also fail in case of a large backlash of the transmission mechanism.

Offline Inertia Auto-tuning

1. In the parameter display mode, switch to HOD-02 and press the SET key to enable
offline inertia auto-tuning.
YeRelated parameter:

Setting buri
Offline inertia auto- Condition uring Data Data
HOD-02 Name . . running - Uintl6
tuning & Effective Structure Type
. & At once
Time
. Related
200D-03h | Access | RW | Mapping | - o All DataRange | Otol Default 0
ode
Used to enable offline inertia auto-tuning through the keypad. In the parameter display mode, switch to HOD-02 and press
the SET key to enable offline inertia auto-tuning.

Check the following before performing offline inertia auto-tuning:

The motor travel distance must meet the following requirements:

e Atravel distance of more than one revolutions in the forward/reverse direction
is available between the limit switches.
Before offline inertia auto-tuning, ensure limit switches are installed to the
machine and a travel distance of more than one revolutions is reserved for the
motor. This is to prevent overtravel during auto-tuning.

e The required number of revolutions (H09-09) is fulfilled.
View the value of H09-06 (Maximum speed of inertia auto-tuning), H09-07 (Time
constant for accelerating to the maximum speed during inertia auto-tuning),
and H09-09 (Number of revolutions per inertia auto-tuning) to ensure the motor
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travel distance starting from the stop position is larger than the value of H09-09.
If the motor travel distance is smaller than the value of H09-09, decrease the
value of H09-06 or H09-07 until the requirement is met.

2. Press the UP/DOWN key to perform offline auto-tuning.
To stop the servo drive, release the UP/DOWN key. To start auto-tuning again, press
the UP/DOWN key again. The operating direction at start is determined by the UP/
DOWN key. For applications requiring unidirectional movement, set H09-05 to 1.

Increase the stiffness level (H09-01) of the servo drive properly so that the actual
motor speed can reach the value defined by H09-06 (Maximum speed for inertia
auto-tuning).

The following figure is a general flowchart for offline inertia auto-tuning.
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Start

Switch off the
S-ON signal.

HOD-02=1

After the S-ON signal is switched off,
the keypad displays "ry".

The value of HOD-02 displayed initially is
the current value of H08-15.

v
Press the UP/DOWN
key to make the
motor run
forwardly/reversely.

Is the
display value
stabilized?

Hold the SET key
down to save the
value to H08-15.

A4

Press the MODE key
to finish inertia
auto-tuning.

End

Operations vary with different offline inertia
auto-tuning modes.

7777777777 The stabilized value is the auto-tuned value.

Hold the SET key down until the keypad displays
77777777777777 "SAVE", indicating the auto-tuned value has been
saved into H08-15.

Press the MODE key to exit from the interface of
- T T T T T T T T T T HOD-02, indicating inertia auto-tuning is done.

Figure 4-2 Offline inertia auto-tuning flowchart

YeRelated parameters:
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Setting

Effective

Para. No. Name Value Range Unit Description » ) Default
Condition Time
Gai . .
am Used to set the condition for During
H08-15 | switchover 0to 10 - . . . Atonce 0
. gain switchover. running
condition
offline inerti 0: Bidirectional
ti . . Lo .
ine |n‘er a auto-tuning mode Defines the offline inertia
H09-05 | auto-tuning e - h At stop At once 1
1: Unidirectional auto-tuning mode.
mode .
auto-tuning mode
Maximum . .
Defines the maximum speed
speed of o
H09-06 | . . 100 to 1000 RPM | reference for offline inertia At stop At once 500
inertia auto- )
. auto-tuning.
tuning
Time
constant for
accelerating Defined the time needed for
H09-07 | tothemax. |20 to 800 ms | the motor to accelerating At stop At once 125
speed during from 0 RPM to 1000 RPM.
inertia auto-
tuning
Waiting time
after an Defines the time interval
H09-08 | individual 50 to 10000 ms | between two consecutive At stop At once 800
inertia auto- speed references.
tuning
Number of
revolutions Defines the maximum number
H09-09 . . 15 to 10000 0.01r . - - 100
per inertia of revolutions.
auto-tuning

4.2.2 Online Inertia Auto-tuning
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Start

4
Switch offthe | After the S-ON signal is switched off,
S-ON signal. the keypad displays "ry".
A,
Set H09-03. | —— —__ o ___ SetHO09-03 to a non-zero value

to enable inertia auto-tuning.

Switch on the S-ON signal. The servo drive
receives the command sent from the host
controller to drive the motor to run.

Switch on the
S-ON signal.

A,

The host controller
outputs a command to
make the motor rotate.

A
Calculate the load

inertia ratio in real
time automatically.

The servo drive calculates the average load
************** inertia ratio and in real time and saves the
auto-tuned value into H08-15 every 30 min.

End

Figure 4-3 Online inertia auto-tuning flowchart

Note
H09-03 defines the real-time updating speed of the load moment of inertia ratio (H08-15).

1. H09-03 = 1: Applicable to cases where the actual load inertia ratio rarely changes, such as
machine tools and wood carving machines

2. H09-03 = 2: Applicable to cases where the load inertia ratio changes slowly

3. H09-03 = 3: Applicable to cases where the actual inertia ratio changes rapidly, such as
manipulators

Do not use online inertia auto-tuning in applications involving hitting against limit switches

and press hitting.

Y¢Related parameter:
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Setting

Effective

changing quickly

Para. No. Name Value Range Unit Description o ] Default
Condition Time
0: Disabled
1: Enabled,
ine inertia | changing slowl
Online inertia 6Ing Y Defines the online inertia During
H09-03 | auto-tuning | 2: Enabled, - ) ) At once 0
. auto-tuning mode. running
mode changing normally
3: Enabled,

4.3 Gain Auto-tuning

4.3.1

4.3.1.1

ETune is a wizard-type function designed to guide users to perform auto-tuning by

ETune Function

Overview

setting the motion profile and the desired response level. After the motion profile and
the response level are set, the servo drive generates the optimal gain parameters
through auto-tuning. The auto-tuned parameters can be saved and exported as a

recipe for use in other devices of the same model.

The ETune function is intended to be used in applications featuring slight load inertia
changes.
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4.3.1.2 Instructions for ETune Operation

Operation flowchart

Initialize the servo
drive parameters.

y

Set the electronic gear
ratio properly.

:

Click Usability
adjustment on the
menu bar and

click ETUNE.
e Reduce the
‘ gain.
\ 4
Set the positive/

Vibration occurs
during jogging?

negative position limit »
in the position

setting interface.

Y

Configure the mode
and the motion profile.

e

Click Next tostart. |«

Adjust the
response level.

Yes

Save parameters.

End

Description of the flowchart
1. Click Usability adjustment in the software tool, and then click ETune.
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Select the corresponding tuning mode based on different scenari...

ETune

Scenarios
STune a Small inertia changs
b. Torque mode mot supported
i
Before Tuning After Tuning

Y Y F Y

T T T

2. Select any of the following three operation modes based on the operating direction
allowed by the machine.
In the Reciprocating po... mode, the motor keeps reciprocating within the positive
and negative position limits.
In the One-way forward mode, the motor takes the difference between the
positive and negative position limits as the maximum distance per action and
keeps running in the forward direction.
In the One-way reversal mode, the motor operates in the same way as that in the
one-way forward mode, but in the opposite direction.
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Tuning-ETUNE iy — — —— l—I—I—J:' X

Position setting #- Parameter configural = Tuning = Recipe storage

Operating mode setting

@ Reciprocating pe... () One-way forward “)One-way reversal

Limit position setting

06 speed: 60 rpn °
heceleration and | 50 ns Encble OF
deneleration
St
e [
position
) 1P command wnit 0 IF conmand

Note: Before starting, plesse set the positiwe and negative limits (JOG
motion setting or manual setting), the limit ramge is larger than the
motor 1/8 circle

<4y evious

3. Enter the positive and negative position limits appropriate for the motor. The
difference between the positive and negative limits defines the position reference
pulses for the motor, which is also the value before multiplication/division by the
electronic gear ratio. You can set the position and negative position limits by the
following two methods.

Method 1: Click Enable ON, and then click the left arrow to make the motor move
to the positive position limit. Next, click Set to the posi.... Follow the same
procedure for setting the negative position limit, and click Enable OFF (the Enable
ON button turns to Enable OFF after a click).

Method 2: Enter the positive and negative position limits directly. The difference
between positive and negative position limits must be larger than 1/8 of one
revolution. The larger the limit value, the better the adaptability of auto-tuned
parameters, but the longer time will ETune operation take.

-197-



Adjustment

Tuning-ETUNE = =

Pasition setting = Parameter onfigural = Tuning »  Recipe storage

Dperating mode zetting

Reciprocating po. .. One—way forward One-way reversal

Limit position setting

T0G speed: 60 pn °

hoceleration and 50 ms Enable OF
deceleratiom

N
Set to the posi g‘on;‘l’:fl‘ﬁn 0 Set to negative..
7289322 1F command unit -310057 1F command

Hote: Before starting, please set the positive and negative limits (JOG
motion setting or mermal setting), the limit range iz larger than the
motor 18 circle

Hext >

4. Click Next to switch to the mode parameter setting interface. The adjustment
mode is divided into Positioning mode and Track mode. Inertia auto-tuning is
optional. If you choose not to perform inertia auto-tuning, set the correct inertia
ratio first (the value of the inertia ratio can be modified directly). You can adjust the
response level and position filter time constant based on the responsiveness
needed and the position reference noise generated during operation. Then
configure the motion profile by setting the maximum speed, acceleration/
deceleration time and time interval for auto-tuning.
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Tuning-ETUNE = =

Position setting #- Parameter configural — Tuning =  Recipe storage

Adjustment mode

@ Positioning mode ) Track mode

Response mode

OHigh @) Center @) Low

Fosition filtering

0 ms[0, B553. 5]

Inertia ratic setting
[] Fo inertia identification
Inertia |3 [0, 120]

Funning curve paramster

Maszimum 1000 rpm #cceleration| 100 s

Haiting 300 s

[Frevious | [ Hextr> |

5. Click Next to start auto-tuning. If you choose to perform inertia auto-tuning, the
servo drive starts inertia auto-tuning based on the set motion profile. After inertia
auto-tuning is done, the servo drive starts gain tuning automatically. If you choose
not to perform inertia auto-tuning on the start page, the servo drive starts gain
tuning directly after start-up.
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|
Tuning-ETUNE =

Position setting - * Parameter configural - = Tuning -  Recipe storage

Tdentification result Responze fine—tuning coefficient (%)

Inertia identification

Inertia value: 0 o
=0 100
Y Gain adjustment result e |j ®
. . . 1]
| "
HO801: 0 n=
A Responze fine—tuning
Y HOB02: 0 e coefficient (81 The smaller
the trimming coefficient, the
Pesition gain tuning HOTOS: 5 e larger the gain margin
(final responsze gain =
HOB43- 5 e adjusted maxinun gain %

Y
Finiched time 0 ms

ruing compltd

hdvanced configuration

In tuning

6. During gain tuning, if you modify the Response fine-tuning coefficient and click
Update, gain tuning will be continued based on the fine-tuning coefficient entered.
After gain tuning is done, you can click DONE to save the parameters to EEPROM
and export parameters as a recipe file.

T
Tuning-ETUNE

Position setting - Parameter configural = Tuning ~ = Recipe storage

Tdentification result Response fine—tuning cosfficient (%)

Inertia identification

Inertia value: 0 70
s0 100
Y Gain adjustment result e \j ®
Speed gain tuning | InoDriverShop x® j
Ctuning
L . . B The smaller
Gain tuning is completed, click the DONE button to save fficient, the
Position gain tuning ,!L parameters to e2prom! mar gin
zain =
Zain *

Y
Tuning completed

h osc

ling comple

<revious | [completi. ..
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4.3.1.3

Tuning-ETUNE

= e |

— - - - - ——— -
Position setting = Parameter configurat = Tuning =  Recipe storage
Row. .. FParamet... Farameter Name Farameter Value Defau. . Unit -
001 HO7-05 Torgue reference filter time ...  0.14 0,50 ms
002 HOB-00 Speed loop gain 135.9 40.0 Hz
0a3 HO8-01 Speed loop integral time con...  5.85 19.89 ms A
N 004 HO8-02 Paosition loop gain 135.9 &4.0 Hz 3
s H08-09 Gain switchover condition 0[ Fixed at the 1st gain (PS)] [1]
00s HOB-15 Load moment of inertia ratio 0.00 1.00
o7 HOB-24 PDFF control coefficient 100.0 100.0 %
! 008 HD8-31 Disturbance cutoff frequency 600 600 Hz
009 HO8-32 Disturbance compensation g... 0 0 %
010 HDB-33 Inertia correction coefficent... 100 100 %
011 HO08-37 Phase modulation of medium... 0 0 E
012 HD8-38 Frequency of medium-frequ... 0 0 Hz
013 HD8-39 Compensation gain of mediu... 0 0 %
014 HOB8-42 Model control selection 1[ Enable] 0
015 HO8-43 Model gain 375.8 40,0
016 HO8-46 Feedforward value 99.0 95.0 -
<{Previous
L
.
Precautions

e The maximum speed and acceleration/deceleration time of the motion profile can
be set as needed. You can also increase the acceleration/deceleration time

properly to enable quick positioning after auto-tuning is done.

If the acceleration/deceleration time is too short, overload may occur. In this case,
increase the acceleration/deceleration time properly.
For vertical axes, take anti-drop measures beforehand and set the stop mode

upon fault to "Stop at zero speed".

For lead screw transmission, shorten the travel distance if the tuning duration is

too long.
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4.3.1.4

Solutions to Common Faults

Fault Symptom

Cause

Solution

E661: Gains too
low

1. Vibration cannot be
suppressed.

1. Enable the vibration
suppression function manually.

2. The positioning overshoot is
too large.

2. Check whether the positioning
threshold is too low. Increase the
acceleration/deceleration time
and reduce the response level.

3. The reference is disturbed by
noise.

3. Modify the electronic gear ratio
to improve the reference
resolution or increase the
reference filter time constant in
the "Parameter configuration"
interface.

4. The current fluctuates.

4. Check whether the current of
the machine fluctuates regularly.

E600: Inertia auto-
tuning failure

1. Vibration cannot be
suppressed.

1. Enable the vibration
suppression function manually
and perform ETune again.

2. The auto-tuned values
fluctuate dramatically.

2. Increase the maximum
operating speed and decrease
the acceleration/deceleration
time. For the lead screws, shorten
the travel distance.

3. Mechanical couplings of the
load are loose or the mechanism
is eccentric.

3. Rectify the mechanical fault.

4. Interruption occurs due to a
fault that occurs during auto-
tuning.

4. Clear the fault and perform
ETune again.

5. The position reference filter
time is set to an excessively high
value.

5. Decrease the values of H05-
04...H05-06 and perform ETune
again.

4.3.2

4.3.2.1

Overview

STune Function

STune performs gain auto-tuning based on the set stiffness level. It aims to fulfill the
requirements of rapidity and stability.

STune (mode 4) is turned on by default and will be turned off automatically after the
servo drive operates as commanded for 10 min.

STune is intended to be used in applications featuring slight load inertia changes. For
applications featuring dramatic inertia changes or where inertia auto-tuning is
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unavailable (due to low operating speed or low acceleration rate ), turn off STune
after initial power-on.

Note

For STune modes 4 and 6, you need to perform load

inertia auto-tuning through online inertia auto-tuning and ensure the following conditions
are met:

The load inertia changes quickly.

The load torque changes quickly.

The motor is running at a speed lower than 120 r/min.

Acceleration/Deceleration is slow (lower than 1000 r/min per second).

The acceleration/deceleration torque is lower than the unbalanced load/viscous friction
torque.

If the preceding conditions cannot be fulfilled, set the correct inertia ratio manually.

4.3.2.2 Instructions for ETune Operation

1. Operation flowchart
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Start

Y

Click Usability
adjustment on the
menu bar, and click

STUNE.

Set the gain tuning
mode.

l

Settheinertiaratio.], ——————————————

Switch on the S-ON
signalandinputthe] ———————-——-— ————
command.

Adjust the stiffness
level during rotation
andobservethe | - - —-—-—-—--—-—-——-———
waveform during
operation.

Yes
OK?

No

Perform manual
gain tuning/
vibration
suppression.

End

2. Description
You can set the gain auto-tuning mode through the keypad or the software tool.

Input the inertia ratio directly or click Manual inertia tuning
to start inertia tuning.

When H09-00is set to0, 1, or 2, manual inertia tuning applies.
When H09-00 is set to 3, 4, or 6, inertia auto-tuning applies.

Enable the servo drive and input a command to the servo
drive through communication with the host controller to
make the motor run.

Observe the operation behaviors: the response time,positioning|
time, and vibration status. Meanwhile,adjust the value of H09-
01 until desired performance is achieved.

Adjust the gain manually, see section "Manual Gain Tuning"
for details. For details on vibration suppression, see section
"Vibration suppression".

a. Select the gain auto-tuning mode. In modes 0, 1 and 2 shown in the following
table, you need to set the inertia ratio before stiffness tuning. If the inertia is
unknown, perform inertia tuning manually. If vibration occurs on the machine,
decrease the stiffness level before gain tuning. In modes 3, 4, and 6 shown in the
following table, you can perform adjustment through the wizard-type interface
directly, without the need for setting the inertia ratio.
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Table 4-2

Mode Name Applicable Occasion

0 Invalid The gains need to be adjusted manually.

Gains are set automatically based on the set stiffness

1 Standard mode
level.

Gains are set automatically based on the set stiffness
2 Positioning mode level. This mode is applicable to occasions requiring
quick positioning.

Gains are set automatically based on the set stiffness
Interpolation mode + | level. The inertia is auto-tuned and vibration is

3 Inertia auto-tuning suppressed automatically. This mode is applicable to
multi-axis interpolation.
Gains are set automatically based on the set stiffness
4 Normal mode + Inertia | level. The inertia is auto-tuned and vibration is
auto-tuning suppressed automatically. This mode is applicable to
trajectory tracking.
. b Gains are set automatically based on the set stiffness
Quick positioning IR Lo
A level. The inertia is auto-tuned and vibration is
6 mode + Inertia auto-

suppressed automatically. This mode is applicable to

tuning . . . .
occasions requiring quick positioning.

b. Adjust the stiffness level gradually during operation of the load. The present
stiffness level value will be written to the servo drive automatically. Keep
monitoring the operating waveform after increasing the stiffness level (increase
by one level at a time) until the desired performance is achieved.

. For STune modes 4 and 6, when the speed keeps higher than 100 r/min for more
than 5 min, the value of H09-00 will be set to 0 automatically to exit from the
STune mode.

If commissioning is done, you can set H09-00 to 0 to exit from STune mode in
advance.

To modify the operating time of STune, set H09-37 (Vibration monitoring time)
based on actual applications.

. For STune modes 4 and 6, resonance suppression will be applied automatically.
If resonance cannot be fully suppressed, set H09-58 to 1 to clear resonance
suppression parameters. Reduce the stiffness level, and perform STune again.

. For multi-axis trajectories, perform single-axis commissioning first to determine
the highest response of each axis and modify the response of each axis manually
to ensure position responses of different axes are consistent.

e STune mode 4: Determine the minimum value of H08-02 (Position loop gain).
Then set H09-00 of each axis to 0 and set H08-02 of each axis to the same
value.

e STune mode 6: Determine the minimum value of H08-43 (Model gain). Then
set H09-00 of each axis to 0, and set H08-43 of each axis to the same value.
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Adjustment-STUNE £

Self-adjustment mode (STEF1)

Vibration suppression control
It iz recommended to change the

mode in the static state or in Vilreltien o %
() Interpelation mode + inertia ... Vibration suppression switch
T1Hormal mode + inertia autemat. .. (1 Dpen
:-Fast positioning mode + inert. .. -:-Close
“IManual mode @ TDefault (10 minutes)
Load imertia ratio zetting (STEFZ) Rigidity setting (STEP3)
Toerafa 0 Tettlne The higher the rigidity lewel, the

stronger the gain and the faster the

Online imertia |2

Manual inerti.. l lTurn off onli. .. l
STEF4
FPositioning 0.0 ms Mazimum 0

Note

To ensure a stable operation of STune mode 4 under default settings, gain parameters will
be adjusted along with the inertia ratio when the inertia ratio is higher than 13. In multi-axis
trajectories, responses may be inconsistent under the same stiffness level.

4.3.2.3 Precautions

The value range of H09-01 (Stiffness level) is 0 to 41. The level 0 indicates the weakest
stiffness and lowest gain and level 41 indicates the strongest stiffness and highest

gain. The following table lists the stiffness levels for different load types for your
reference.
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Table 4-3 Reference of stiffness levels

Recommended Stiffness

Level

Type of Load Mechanisms

Level 4 to level 8

Large-scale machineries

Level 8 to level 15

Applications with low stiffness such as the conveyors

Level 15 to level 20

Applications with high stiffness such as the ball screws and
direct-connected motors

The following five gain auto-tuning modes are available.

e Standard mode (H09-00 = 1)
The 1st gain set (H08-00...H08-02, H07-05) are updated and saved automatically
according to the stiffness level defined by H09-01.

Table 4-4 Parameters updated automatically in the standard mode

e Positioning mode (H09-00 = 2)
On the basis of the preceding table, the 2nd gain set (H08-03...H08-05, H07-06) are
also updated automatically according to the stiffness level defined by H09-01 and
saved to the corresponding parameters. In addition, the position loop gain in the
2nd gain set should be higher than that in the 1st gain set by one stiffness level.

Para. No. Name
H08-00 Speed loop gain
H08-01 Speed loop integral time constant
H08-02 Position loop gain
HO7-05 Torque reference filter time constant

Table 4-5 Parameters updated automatically in the positioning mode

time constant

Para. No. Name Description
H08-03 2nd speed loop gain -
I1f H08-04 is fixed to 512.00 ms, the 2nd
2nd speed loop integral time | speed loop integral action is invalid
H08-04 . .
constant and only proportional control is used
in the speed loop.
H08-05 2nd position loop gain -
HO7-06 2nd torque reference filter

Values of parameters related to speed feedforward are fixed.

Table 4-6 Parameters with fixed values in the positioning mode

constant

Para. No. Name Value
H08-19 Speed feedforward gain 30.00%
H08-18 Speed feedforward filter time 0.50 ms
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Values of parameters related to gain switchover are fixed.

Gain switchover is enabled automatically in the positioning mode.

Para. No. Name Value Description
In the positioning mode, switchover between
2nd gain mode the 1st gain set (H08-00...H08-02, HO7-05) a~nd
H08-08 setting 1 the 2nd gain set (H08-03...H08-05, H07-06) is
active. In other modes, the original settings are
used.
Gai itch In the positioning mode, gain switchover is
H08-09 aw:jgmtc over 4o active only if H08-09 is set to 10. In other
condition modes, the original settings are used.
Gain switchover In the positioning mode, the gain switchover
H08-10 5.0 ms delay is 5.0 ms. In other modes, the original
delay .
settings are used.
Gain switchover In the positioning mode, the gain switchover
H08-11 level 50 level is 50. In other modes, the original settings
are used.
Gai itch In the positioning mode, the gain switchover
H08-12 dalr:jswltc over 30 dead time is 30. In other modes, the original
ead time settings are used.
Note

In the gain auto-tuning mode, parameters updated along with H09-01 and those with fixed
setpoints cannot be modified manually. To modify these parameters, set H09-00 (Gain
auto-tuning mode) to 0 (Invalid) first.

For STune mode 3/4/6, resonance suppression will be applied automatically.

o
When the load changes or the mechanical structure is re-installed, the system
resonance frequency changes accordingly. Set H09-58 to "Enable" and turn on the
STune mode again after clearing resonance suppression parameters.
L Settin Effective
Para. No. Name Value Range | Unit Description ) Ag ) Default
Condition Time
Phase modulation §
. Defines the phase of
for medium- . ] }
H08-37 . -90 to +90 ° medium-frequency During running | At once 0
frequency jitter . .
i jitter suppression 2.
suppression 2
Frequency of Defines the frequency
H08-38 medium-frequency | 100 to 1000 Hz of medium-frequency | During running | At once 0
jitter suppression 2 jitter suppression 2.
Compensation gain Defines the
of medium- compensation gain of . X
HO08-39 . 0to 300 0 . During running | At once 0
frequency jitter medium-frequency
suppression 2 jitter suppression 2.
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L Settin Effective
Para. No. Name Value Range | Unit Description ) 'g ) Default
Condition Time
Frequency of the Defines the frequency . .
H09-18 50 to 8000 Hz During running | At once 8000
3rd notch of the 3rd notch.
H09-19 Width level of the 0to 10 Defines the width level During running | At once ;
3rd notch of the 3rd notch.
Defines the
Depth level of the . . .
H09-20 0to99 - attenuation level of During running | At once 0
3rd notch
the 3rd notch.
Frequency of the Defines the frequency ! .
H09-21 50 to 8000 Hz During running | At once 8000
4th notch of the 4th notch.
Width level of the Defines the width level ’ .
H09-22 0to 10 - During running | At once 2
4th notch of the 4th notch.
Defines the
Depth level of the . . .
H09-23 0to99 - attenuation level of During running | At once 0
4th notch
the 4th notch.
0: Disable
- 1: Enable
H00.58 une resonance ool After H09-58 Issetto 1, | e | & .
- - uring runnin
sulppr?ssmn reset to H08-37...H08-39 and g g | Atonce
selection H09-18...H09-23 will be
cleared automatically.
Note

If H09-00 (Gain auto-tuning mode) is set to 3, 4, or 6, the servo drive starts vibration
suppression and inertia auto-tuning within 10 min (or other time defined by H09-37) after
power-on. Then it exits from inertia auto-tuning automatically. If the function of inertia au-
to-tuning is turned off automatically, switching to modes 3, 4, or 6 does not activate inertia
auto-tuning.

Do not set H09-00 to 3, 4, or 6 in applications with slow acceleration/deceleration,
strong vibration, and unstable mechanical couplings.

In applications where the inertia does not change, set H09-03 (Online inertia auto-tuning
mode) to 1 (Enabled, changing slowly). In applications where the inertia changes quickly,
set H09-03 to 3 (Enabled, changing quickly).

4.3.2.4 Solutions to Common Faults

E661: Gain values too low

When the torque ripple detected by the servo drive exceeds the setpoint of H09-11
and becomes uncontrollable, the stiffness level will be reduced automatically until
reaching level 10 where E661 is reported.

1. For uncontrollable vibration, enable vibration suppression manually.
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2. For current fluctuation, check whether the current of the machine fluctuates

regularly.
- Value Settin Effective
Para. No. Name Description Default | Unit | Data Type ) .g )
Range Condition Time
Phase modulation
for medium- . During
H08-37 - - -90 to +90 0 1° 16 bits . At once
frequency jitter running
suppression 2
Frequency of R
During

HO08-38 | medium-frequency - 100 to 1000 0 1Hz 16 bits runnin At once
jitter suppression 2 &

Compensation gain
of medium- . During
H08-39 . - 0to 300 0 1 16 bits . At once
frequency jitter running

suppression 2

STune resonance . .
0: Disable During

H09-58 | suppression reset Otol 0 1 16 bits . At once
1: Enable running

selection

4.4 Manual Gain Tuning

4.4.1 Basic Parameters

When gain auto-tuning cannot deliver desired performance, fine-tune the gain
manually to optimize the performance.

The servo system consists of three control loops, which are position loop, speed loop,
and current loop from external to internal. The basic control diagram is shown in the
following figure.

Speed Torque
feedforward feedforward
P?sition Motor
reference
i Position * * Current
it +
[y O—>| loop * Spee;:lirl]oop loop M
- gain R & N control
Current
Position feedback
feedback
Speed Speed loop
feedback integral tim
filter constant
Speed
calculation
Encoder

Figure 4-4 Basic control
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The responsiveness of the inner loop must be higher than that of the outer loop.
Otherwise, the system may become unstable.

The current loop gain is set with the highest level of responsiveness by default,
removing the need for further adjustment. You only need to adjust the position loop
gain, speed loop gain, and other auxiliary gains. For gain tuning in the position
control mode, the position loop gain must be increased together with the speed loop
gain, and the responsiveness of the former must be lower than the latter.

The following table describes how to adjust the basic gain parameters.

Table 4-7

Step

Para. No.

Name

Description

H08-00

Speed loop gain

Function:

Determines the maximum frequency of a variable speed reference
that can be followed up by the speed loop. If H08-15 (Load moment
of inertia) is set correctly, the maximum frequency that can be
followed up by the speed loop is the setpoint of H08-00.

— — Speed reference

Increase the value of H08-00 Actual speed

/NN
Note:

Increasing the setpoint without incurring extra noise or vibration
shortens the positioning time, stabilizes the speed, and improves the

follow-up behavior. If noise occurs, decrease the setpoint. If
mechanical vibration occurs, activate resonance suppression
according to section " Vibration Suppression" on page 233.

H08-01

Speed loop integral time

constant

Function:
Eliminates the speed loop deviation.

— — — Speedreference

— Decrease the value of H08-01 Actual speed
Y
\ ::>
.

Note:

Set H08-01 according to the following formula:

500 < H08-00 x H08-01 < 1000

For example, if H08-00 is set to 40.0 Hz, the setpoint of H08-01 must
meet the following requirement:

12.50 ms < H08-01 < 25.00 ms

Decreasing the setpoint strengthens the integral action and shortens

the positioning time. Note that an excessively low setpoint may
easily lead to mechanical vibration and an excessively high setpoint
prevents the speed loop deviation from being cleared. When H08-01
is set to 512.00 ms, integral action is invalid.
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Step

Para. No.

Name

Description

H08-02

Position loop gain

Function:

Determines the maximum frequency of a variable position reference
that can be followed up by the position loop. The maximum follow-
up frequency of the position loop is the setpoint of H08-02

— — — Position reference
Increase the value of H08-00 Actual speed

s Increase the value of H08-02
/ \ :>
— —

Note:
To ensure system stability, the maximum follow-up frequency of the

speed loop must be 3 to 5 times higher than that of the position
loop. Therefore, the following formula applies.

2xT1x HO8-00
38" THoso2  S°

For example, when H08-00 is set to 40.0 Hz, H08-02 must meet the
following requirement:

50.2 Hz < H08-02 < 83.7 Hz

Adjust the setpoint based on the positioning time. Increasing the
setpoint shortens the positioning time and improves the disturbance
resistance capacity of the motor at a standstill. An excessively high
setpoint may easily lead to system instability and oscillation.

HO07-05

Torque reference filter
time constant

Function:
Eliminates the high-frequency noise and suppresses mechanical
resonance.

— — — Speed reference

Nﬁe value %ctual speed

Note:
Ensure the cutoff frequency of the torque reference low-pass filter is

4 times higher than the maximum follow-up frequency of the speed
loop. Therefore, the following formula applies.

1000

— > (H08-00)x4

2 xmxHO7-05
For example, when H08-00 is set to 40.0 Hz, the setpoint of HO7-05
must be less than or equal to 1.00 ms. If increasing the setpoint of
H08-00 incurs vibration, adjust the setpoint of HO7-05 to suppress
vibration. For details, see section " Vibration Suppression” on page
233.
An excessively high setpoint weakens the responsiveness of the
current loop. To suppress vibration upon stop, increase the setpoint
of H08-00 and decrease the setpoint of H07-05. If strong vibration
occurs upon stop, decrease the setpoint of HO7-05.

Y¢Related parameters
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L Settin Effective
Para. No. Name Value Range | Unit Description ) 'g . Default
Condition Time
i Defines the proportional During
H08-00 | Speed loop gain 0.1t02000.0 | Hz ) ) At once 40
gain of the speed loop. running
Defines the integral time .
Speed loop integral During
H08-01 | . 0.15t0512.00 | ms | constant of the speed ) At once 19.89
time constant running
loop.
" i Defines the proportional During
H08-02 | Position loop gain 0.0 to 2000.0 Hz ) - ) At once 64
gain of the position loop. running
Defines the filter time .
Torque reference During
HO7-05 § i 0.00 to 30.00 ms | constant of the torque . At once 0.79
filter time constant running

reference.

4.4.2 Gain Switchover

Gain switchover, which is available only in the position control and speed control

modes, can be triggered by the internal status of the servo drive. The following

actions can be achieved through gain switchover.

o Switching to the lower gain when the motor is at a standstill (servo ON) to

suppress vibration

e Switching to the higher gain when the motor is at a standstill to shorten the

positioning time
e Switching to the higher gain when the motor is running to achieve better

command tracking performance

e Switching between different gain settings through an external signal to fit different
conditions of the load devices

HO08-08 =0
The first gain set (H08-00...H08-02, H07-05) are used, but proportional/proportional
integral control switchover is available through bit26 (Gain switchover) of 60FE in the

speed loop.
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Set H08-08100. | - — — - — — — ——_____ Switchover between P/PI control is
available for the speed loop.

Use bit26 of 60FE . . .
; : e __ Apply the function of gain switchover
to Sw'tcsheﬁhe gain through bit26 of 60FE.

Logic active
ornot?

Speed loop being Speed loop being
Pl control P control

End

Figure 4-5 Gain switchover flowchart (H08-08 = 0)
H08-08 =1

You can switch between the 1st gain set (H08-00...H08-02, H07-05) and 2nd gain set
(H08-03...H08-05, HO7-06) based on the condition defined by H08-09.
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Set H08-08 to 1.

Set the gain
switchover
condition
(H08-09).

Yes
H08-09=0?

Fixed
Istgai

to the
nset.

No
H08-09=1?

Assign FunIN.3
toaDl.

DI logic active?

Use the 1%t gain Use the 2™
set. gain set.

Set
HO08-10...H08-13.

End

Figure 4-6 Gain switchover flowchart (H08-08 = 1)

There are 11 conditions for gain switchover. The following table describes diagrams
and related parameters for different conditions.
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Table 4-8 Conditions for gain switchover

Gain Switchover Condition Related Parameters
§ Switchover Switchover
. . Delay Time .
H08-09 Condition Diagram (H08-10) Level Dead Time
(HO8-11) (H08-12)
Fixed to the 1st
0 . Invalid Invalid Invalid
gain set
1 Switched by DI - Invalid Invalid Invalid
Torque reference 1P Switchover [—> Switchover
X . . | delay | delay Valid Valid Valid
orque reference _ ali
Switchover level | (%) (%)
Switchover level !
"
|
) le le N
1st 2nd 1st 2nd 1st
3 Speed reference Valid Valid Valid
%
Switchover Switchover
. Speed reference P et delay ey valid Valid valid
ali
change rate - (10 RPM/s) (10 RPM/s)
Switchover level
Switchover level B
e s el el
st 2nd 1st 2nd 1st
Speed reference
Speed reference | omoscnoersenttine — - 4 f = = = -
. h_p rspeedion. | e ol s i Valid Valid
ioh-speed/low- | Negative suitchoverdead time — - nvali
gh-sp (RPM) (RPM)
speed threshold
It Syitching 2" Switching 15t
process process
Speed reference
Positi ) Valid Valid
6 osition Position deviation | Switchover delay Valid . .
deviation N L (encoder unit) | (encoder unit)
Switchover level | | |
I I
I I
[ [
1st 2nd Ist
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Gain Switchover Condition Related Parameters
X Switchover Switchover
X Delay Time X
H08-09 Condition Diagram (H08-10) Level Dead Time
(Ho8-11) (H08-12)
Position reference
Switchover delay
Position i . .
7 ‘ ‘ Valid Invalid Invalid
reference |
T
Ist 2nd Ist
Positioning COIN (positioning completed) signal
8 leted Valid Invalid Invalid
complete 1 Switchover delay
I
|
9 Actual speed valid Valid Valid
P at (RPM) (RPM)
Position . .
. . Valid Valid
10 reference + See the following note for details. Valid
(RPM) (RPM)
Actual speed

Note

HO08-10 (Gain switchover delay) is valid only during switching to the 1st gain set.

At standstill pulse

With reference

During

(1st gain set)

11

operation
(2nd gain set)

No pulse input
continuously

In a stable state|

|Actual speed|<
Switchover level

(2nd gain set)

|Actual speed|< (Switchover level - Switchover dead time)

Close to standstill
(1st gain set, except the
7| speed integral which comes
from the 2nd gain set)

YeRelated parameters:
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. Settin Effective
Para. No. Name Value Range Unit Description X 'g ) Default
Condition Time
0: Fixed to the 1st gain set,
X P/PI switched by DI Defines the X
2nd gain R During
H08-08 ) 1: Switched between the 1st - mode of the A At once 1
mode setting ) . . running
gain set and 2nd gain set as 2nd gain set.
defined by H08-09
0: Fixed to the 1st gain set
1: Switched by DI
2: Torque reference too high
3: Speed reference too high
4: Speed reference change
rate too high
. 5: Speed reference high- Defines the
Gain speed/low-speed threshold gain During
HO08-09 | switchover " . - i . At once 0
6: Position deviation too switchover running
condition .
large condition.
7: Position reference
available
8: Positioning completed
9: Actual speed too high
10: Position reference +
Actual speed
. Defines the
Gain X .
X gain During
H08-10 | switchover | 0to 10 - . . At once 5
switchover running
delay
delay.
X Defines the
Gain Based on K .
X . gain During
HO08-11 | switchover 1-1000 switchover i . At once 50
» switchover running
level conditions
level.
. Defines the
Gain Based on i .
X . dead time of During
HO08-12 | switchover 0 to 20000 switchover X . At once 30
X . gain running
dead time conditions X
switchover.
Defines the
Position gain position loop During
H08-13 | switchover 0.0-100.0 ms gain running At once 3
time switchover
time.
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4.4.3 Position Reference Filter

. . . Impact of Excessive
Name Description Applicable Occasion .
Filtering
. " The acceleration/
Filters the position deceleration process is
refgrechs (encoder not performed on the
- umt).dlylded or position references
Position multlphgd by the . sent from the host The response delay is
rgference electronic gear ratio to controller. prolonged.
filter smoothen motor The pulse frequency is
operation and reduce low.
the Sh.OCk on the The electronic gear
machine. ratio is higher than 10.

4.4.4 Feedforward Gain

Speed feedforward

Position

reference
input

Electronic
gearratio

Position
reference
filter

N

Tnternal speed
feedforward

Position

deviation|
Position loop

Speed loop

‘ control ‘

Motor
Currentloop
control

‘ control

Position Speed
feedback feedback

Encoder

Figure 4-7 Block diagram of speed feedforward control

Speed feedforward can be applied to position control mode to improve the speed
reference responsiveness and reduce the position deviation at fixed speed.

Operating procedure for speed feedforward:

1. Setting the speed feedforward signal source
Set H05-19 to a non-zero value to enable the speed feedforward function. The
corresponding signal source will be selected as well.

Para. .
Name Setpoint Remarks
No.
0: No speed feedforward | -
Defines the speed corresponding

1: Internal speed to the position reference

Speed feedforward (encoder unit) as the speed

HO5-19 | feedforward feedforward signal source.

control
2: 60B1 used as speed
offset
3: Zero phase control -
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2. Setting speed feedforward parameters (including H08-19 and H08-18)

Para.
No.

Name

Remarks

Speed

HO08-18 | feedforward filter
time constant

Increase the value of H08-00
e thevalne of 10800 Increase the value of H08-19 _ _ position reference

= = O

Actual speed

Hog-19 | oPeed

feedforward gain

Figure 4-8 Block diagram of speed feedforward control

« Function:
Increasing the value of H08-19 improves responsiveness
but may cause speed overshoot during acceleration/
deceleration.
Decreasing the value of H08-18 suppresses speed
overshoot during acceleration/deceleration. Increasing the
value of H08-18 not only suppresses the noise generated in
case of long position reference update/drive control
period and uneven position reference pulse frequency, but
also suppresses the positioning completed signal jitter.

« Note:
Set H08-18 to a fixed value first, and then increase the
value of H08-19 gradually from 0 to a certain value at
which speed feedforward achieves the required effect.
Adjust H08-18 and H08-19 repeatedly until a balanced
performance is reached.

Zero phase control

Zero phase control is used to compensate for the position deviation generated upon
delay of position reference startup, reducing the position deviation upon start/stop of

the position control mode.

The loop calculation model is shown in the following figure.

Speed

P feedforward gain
Kff

Position
reference

i

+

+ Positionloop  + "
——>—>» contol —p —>éﬂfree‘:ﬁggé——yPosutwonfeedback

Kpp

Low-pass
filter

Delay

Setting parameters related to zero phase control
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Para. - Value . . . Change | Effective

Name Description Default | Min. Unit | Width L k
No. Range Condition Time
Setting H05-19to 3
enables zero phase

compensation

Speed feedforward. Normal
HO05-19 | feedforward | speed feedforward applies O0to3 1 1 16 bits At stop At once
control when H08-17 is not

involved. Zero phase
control applies when HO8-
17 is involved.

Indicates the advance time

Zero phase . During
H08-17 of speed feedforward 0to 4.0 0 0.1ms | 16 bits . At once
delay A running
calculation.
Zero phase Defines the low-pass filter ot
o
H05-04 | low-pass time of position 6553.5 0 0.1ms | 16 bits At stop At once

filter time references.

Torque feedforward

Torque

Torque
feedforward
i controller
i
i
Speed ] Speed
Notorque 1 o +
reference e e i deviation Motor
input J Speed loop + Currentloop
! control control
Internal torque
feedforward

Speed
feedback

Speed
calculation

Encoder

Figure 4-9 Torque feedforward control

Torque feedforward can be applied to the position control mode to improve torque
reference responsiveness and reduce the position deviation during acceleration/
deceleration at a constant speed. Torque feedforward can also be applied to the
speed control mode to improve torque reference responsiveness and reduce the
speed deviation during operation at a constant speed.

The procedure for setting torque feedforward is as follows:

1. Setting the torque feedforward signal source
Set HO6-11 to 1 to enable speed feedforward. The corresponding signal source will
be selected as well.
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Para. No. Name Setpoint Remarks
0: No torque
feedforward |~
Torque Defines the speed reference as the torque
H06-11 | feedforward 1: Internal feedforward signal source.
control torque In the position control mode, the speed
feedforward reference is outputted from the position
controller.

2. Setting torque feedforward parameters

Para. No. Name Description

« Function:
Increasing the value of H08-21 improves responsiveness
but may cause overshoot during acceleration/
deceleration.
Decreasing the value of H08-20 suppresses overshoot

Torque during acceleration/deceleration. Increasing the value of
H08-20 fgedfo.rward HO08-20 suppresses the noise.
filter time Note:
o Note:
constant Keep H08-20 to the default value, and then gradually
increase the value of H08-21 from 0 to a certain value at
which torque feedforward achieves the required effect.
Adjust H08-20 and H08-21 repeatedly until a balanced
performance is achieved.
Torque
H08-21 | feedforward For details, see "4.4.4 Feedforward Gain" on page 219.
gain

4.4.5 PDFF Control

The pseudo derivative feedback and feedforward (PDFF) control can be used to adjust
speed loop control in the control modes other than torque control.
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Position
reference

\

Position
deviation

H08-24=50%

Position
reference

&f

20ms

Position
deviation

H08-24=100%

Position
reference

\Va

/

[
[
[
L
\

1,

160 ms

Position
deviation

-\
H08-24=80%

v

Figure 4-10 Example of PDFF control

Through adjusting the speed loop control method, PDFF control enhances the anti-
disturbance capacity of the speed loop and improves the performance in following up
speed references.

Para. No.

Name

Description

H08-24

PDFF control
coefficient

« Function:
Defines the control method of the speed loop in the
control modes other than torque control.

« Note:
Setting H08-24 to an excessively low value slows
down the responsiveness of the speed loop.
When the speed feedback overshoots, decrease the
setpoint of H08-24 gradually from 100.0 to a certain
value at which the PDFF control achieves the
desired effect.
When H08-24 is set to 100.0, the speed loop control
mode does not change and proportional integral
control is applied by default.
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4.4.6 Torque Disturbance Observer

This function is intended to be used in the control modes other than torque control.

Disturbance observer

The disturbance observer observes the external disturbance. Disturbances within the
frequency range can be observed and suppressed with different cutoff frequencies

and compensation values.

The following figure depicts the control block diagram, showing the location of the
disturbance observer in the control structure.

j_-| Position + Speed loop Va + Current loop
loop control control i control
Disturbance
observer
] - f
‘ 1fs “
Note
1/s: Integral element
YcRelated parameters:
Para. Value . - Setting Effective
Name Unit Description o X Default
No. Range Condition Time
Disturbance The higher the cutoff frequency, During
H08-31 | observercutoff | 10t04000 | 1Hz | the more easily will vibration runmin At once 600
frequency occur. ¢
Disturbance
observer Defines the compensation During
H08-32 i 0to 100 1% . . At once 0
compensation percentage for observation. running
coefficient
H08-33 needs to be changed only
when the inertia ratio does not
Disturbance reflect the actual condition. The During
H08-33 | observer inertia 0 to 1600 1% | actinginertia is the inertia running At once 100
correction setpoint multiplied by H08-33. It
is recommended to use the
default value of H08-33.

4.4.7 Speed Observer

The speed observer, which facilitates quick positioning, applies in applications with
slight load characteristic change and constant inertia.
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It improves the responsiveness and filters high frequencies automatically, thus
improving the gains and shortening the positioning time without incurring high-
frequency vibration.

The block diagram for the speed observer is shown as follows.

Speed
reference Speed loop Current Load
control loop control od
Speed T
feedback oraue
observed
Speed
observer |
Actual speed feedback
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Commissioning procedure

No

Restore default gains.
Cancel parameter
auto-tuning.

Cancel gain switchover
and feedforward.

Set the correct
inertia ratio.

Set the observer filter
time (H08-29 = 60).

.

Enable the speed
observer (H08-40=1).

.

Increase the speed loop
gain (H08-00) to a value

not exceeding 600.

The
peed feedback is
close to the speed
eference?

Yes

-
P

y
Increase the position
loop gain to avalue
not exceeding H08-02.

No
Yes
End
Related parameters
Para. No. Name Min. unit | Value Range | Default | Setting Condition | Effective Time
H08-00 | Speed loop gain 0.1Hz 1 to 20000 40 During running Atonce
Cutoff frequency of speed . .
H08-27 1Hz 50 to 600 170 During running Atonce
observer
Speed observer inertia . .
H08-28 i . 1% 1to 1600 100 During running At once
correction coefficient
H08-29 | Speed observer filter time 1ms 0to 10 0.8 During running At once
HO08-40 | Speed observer selection 1 Otol 0 During running At once
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4.4.8

Note

Before using the speed observer, set H08-15 (Load inertia ratio) to a proper value or perform
inertia auto-tuning. A wrong inertia ratio will cause vibration.

Setting H08-27, H08-28, or H08-29 to excessively low or high values will result in motor
vibration.

Model Tracking
The model tracking function, which is only available in the position control mode, can
be used to improve the responsiveness and shorten the positioning time.

Parameters used by model tracking are normally set automatically through STune or
ETune along with the gain parameters. However, manual tuning is needed in the
following situations:

e The auto-tuned values cannot deliver desired performance.

e Improving the responsiveness takes priority over the auto-tuned values.

e User-defined gain parameters or model tracking control parameters are needed.

The block diagram for model tracking control is as follows.

Speed Speed mode Displacement
command Model tracking control
mKp, mVFF, mLPF

Time
Speed Torque
feedforwrd feedforward
Position control
lopp Speed control
T lopp
Yy
Speed Servo motor
1 reference |V 4 4l
Deviation[ ™|  Position Speed control Current s power M
— | counter loop gain - loop _ | control conversion
Kp A loop
Speed loop Current loop
PG
Position loop
Encoder
L Servo unit |
Host I~ |
controller Kp: Position loop gain (H08-02)

Kv: Speed loop gain (H08-00)

Ti: Speed loop integral time constant (H08-01)

TF: Torque reference filter time constant(H07-05)

mKp: Model tracking control gain (H08-43)

MVFF: Model tracking control speed feedforward compensation (H08-46)
mLPF: Model filter time (H08-51)
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Commissioning procedure

YrRelated parameters

Perform mechanical
characteristic analysis
and set the correct

resonance point.

Set the correct inertia
ratio.

Improve the speed loop|
stiffness (H08-00 and
H08-01) and reduce the
torque filter (H07-05).

The speed
feedback is close to the
speed reference?

Enable the model
tracking function
(H08-42=1).

T
‘ Yes
v

Set H8-46 to 920.

Set H08-51 to 100.

Set H08-02 to the same
value as H08-00.

Set H08-43 to the same
value as H08-02.

Increase the value of
H09-30 or reduce the
value of H08-43.

Excessive
overshoot
occurs?

Increase H08-43to a
value not exceeding
6000.

-
-

Positioning
performance
OK?

X X Setting Effective
Para. No. Name Min. unit Value Range Default " k
Condition Time
Torque reference filter time . .
H07-05 1ms 0.2 During running At once
constant
HO08-00 | Speed loop gain 0.1 Hz 1 to 20000 400 During running At once
Speed loop integral time . .
H08-01 0.01 ms 15 to 51200 1989 During running At once
constant
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Para. No. Name Min. unit | Value Range Default Sett'irTg Efﬂ?mve
Condition Time
H08-02 | Position loop gain 0.1Hz 1to 20000 640 During running At once
H08-42 | Model control selection 1 Otol 0 At stop At once
HO08-43 | Model gain 1 0.1 to 2000 40 During running At once
H08-46 | Feedforward value 1 0to 102.4 95 During running At once
HO08-51 | Modelfiltering time 2 0.01 ms 0 to 2000 0 During running At once
Note

4.4.9

Ensure the set inertia is accurate. Otherwise, motor vibration may occur.

Friction Compensation

Friction compensation is used to reduce the impact of the friction on the operating
effect during mechanical transmission. Use different positive/negative compensation
values according to the direction of operation.

Note

Friction compensation is valid only in the position control mode.

YcRelated parameters:

Para. No. Name Value Range Description
Gravity Defines the constant
H09-32 compensation 0.0% to 100.0% compensation torque for
value vertical gravity load.
Positive friction Defines the friction
H09-33 . 0.0% to 100.0% compensation for positive
compensation o
position references.
Negative friction Defines the friction
H09-34 & . -100.0% to 0.0% compensation for negative
compensation o
position references.
Friction Defines the operating speed
H09-35 compensation 0 RPM to 30.0 RPM after the friction is
speed threshold neutralized.
0: Speed reference
Friction 1: Model speed (valid when Defi h ¢ d
H09-36 compensation the model function is the |nﬁs ltd € source ot spee
speed enabled) reshold.
2: Speed feedback
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4.5

4.5.1

The diagram for friction compensation is as follows.

“Speed
Forward
Grayity ) Positive friction
compenjsation compensation
(H09132) (H09-33) Time
Y
Negative friction
compensation
(H09-34)
Reverse
Motor de-
energized
Motor energized (OFF)
_ e [t

When the speed is lower than the speed threshold, static friction applies. When the speed
exceeds the speed threshold, dynamic friction applies. The compensation direction is deter-
mined by the direction of the position reference. Forward direction requires a

positive compensation value. Reverse direction requires a negative compensation value.

Parameter Adjustment in Different Control Modes

Perform parameter adjustment in the sequence of "Inertia auto-tuning" => "Gain
auto-tuning => "Manual gain tuning" in all the control modes.

Parameter Adjustment in the Position Control Mode

1. Get the value of H08-15 (Load moment of inertia ratio) through inertia auto-tuning.
2. Gain parameters in the position control mode are listed in the following tables.

e lstgain set:

Para. No. Name Description Default

HO7-05 T_orque reference filter D_eflnes the torque reference filter 0.79 ms
| time constant time constant.

H08-00 | Speed loop gain g;f:\nes the speed loop proportional 40.0 Hz
Speed loop integral Defines the integral time constant

H08-01 time constant of the speed loop. 19.89 ms

- . Defines the position loop
H08-02 | Position loop gain proportional gain. 64.0 Hz
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e 2nd gain set

Para. No. Name Description Default
HO07-06 2pd tgrque reference I?efmes the torque reference filter 027 ms
filter time constant time constant.
H08.03 | 2nd speed loop gain g;f:]nes the speed loop proportional 75.0 Hz
H08-04 2'nd speed loop integral | Defines the integral time constant 1061 ms
time constant of the speed loop.
e . Defines the position loop
H08-05 | 2nd position loop gain . . 120.0 ms
proportional gain.
H08-08 | 2nd gain mode setting Eeetfmes the mode of the 2nd gain 1
H08-09 Gain §W|tchover Defln_gs the gain switchover 0
condition condition.
H08-10 | Gain switchover delay | Defines the gain switchover delay. |5.0 ms
H08-11 | Gain switchover level Defines the gain switchover level. 50
H08-12 §a|n switchover dead Defmes the dead time of gain 30
time switchover.
H08-13 EOS|t|on gain switchover Defmes the posmon loop gain 3.0ms
time switchover time.
e Common gains
Para. No. Name Description Default
Speed feedforward filter | Defines the filter time constant of
H08-18 time constant the speed feedforward signal. 0.50 ms
H08-19 | Speed feedforward gain | Defines the speed feedforward gain. | 0.00%
Torque feedforward Defines the filter time constant of
H08-20 filter time constant the torque feedforward signal. 0.50 ms
Torque feedforward Defines the torque feedforward
H08-21 gain gain. 0.00%
Speed feedback filtering | Used to set the speed feedback
H08-22 . I .
option filtering function.
Cutoff frequency of Defines the cutoff frequency of the
H08-23 | speed feedback low- first-order low-pass filter for speed | 8000 Hz
pass filter feedback.
H08-24 | PDFF control coefficient Defines the coefficient of the PDFF 100.00%
controller.
Torque disturbance Defines the disturbance torque o
H09-30 compensation gain compensation gain. 0.00%
Filter time constant of . . .
H09-31 | torque disturbance Defines the filter time constant of 0.5 ms

observer

the disturbance observer.
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Para. No. Name Description Default
H09-04 Low-frequency . Defines the low-frequency 0
) resonance suppression | asonance suppression mode.
mode
o538 Frequency of low- fDeflnes the frequency of the loyv— L0k
- frequency resonance requency resonance suppression .0Hz
filter.
Low-frequency . .
H09.39 | resonance frequency Defines the setting qf lovy-frequency 5
. . resonance suppression filter.
filter setting
Threshold of low- Defines the position fluctuation
HOA-16 | frequency resonance threshold (in pulses) which can be | 0.0005 Rev

position deviation

judged as low-frequency resonance.

3. Perform gain auto-tuning to get the initial values of the 1st gain set (or 2nd gain set)
and common gains.
Fine-tune the following gains manually.

Para. No. Name Description Default
HO07-05 T_orque reference filter Qefines the torque reference filter 0.2 ms
time constant time constant.
. Defines the speed loop
H08-00 Speed loop gain proportional gain. 39.0Hz
) Speed loop integral Defines the integral time constant
H08-01 time constant of the speed loop. 20,51 ms
- . Defines the position loop
H08-02 Position loop gain proportional gain. 35.1'ms
H08-19 Speed feedforward gain Defines the speed feedforward 0.0%

gain.

4.5.2 Parameter Adjustment in the Speed Control Mode

Parameter adjustment in the speed control mode is the same as that in the position
control mode except the position loop gains (H08-02 and H08-05). See section "4.5.1
Parameter Adjustment in the Position Control Mode" on page 230 for details.

4.5.3 Parameter Adjustment in the Torque Control Mode

Parameter adjustment in the torque control mode is further differentiated based on
the following conditions:

If the actual speed reaches the speed limit, the adjustment method is the same as
that described in "4.5.2 Parameter Adjustment in the Speed Control Mode" on page

232.

If the actual speed does not reach the speed limit, the adjustment method is the
same as that described in section "4.5.2 Parameter Adjustment in the Speed
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Control Mode" on page 232, except the position/speed loop gain and speed loop
integral time constant.

4.6 Vibration Suppression
The block diagram for vibration suppression is as follows.
e s T b O] i | % EO-{ g (i)
VIBSUP3
Disturbance
observer
u 1
NTF1-4: 1st notch to 4th notch
VIBSUP3: Medium- and low-frequency vibration suppression, reduction applied at
a carrier frequency lower than 8 K under 300 Hz
e 1/s:Integral element
Y¢Related parameters:
Para. . Min. Max. Setting . .
Name Default | Unit . Effective Time
No. Value Value Condition
Medium- and low-frequency jitter . .
HO08-53 . 0 0.1 Hz 0 6000 During running Atonce
suppression frequency 3
Medium- and low-frequency jitter R X
HO08-54 . . 0 1% 0 200 During running Atonce
suppression compensation 3
Medium- and low-frequency jitter R i
HO08-56 . . 300 1% 0 1600 During running Atonce
suppression phase modulation 3
Medium- and low-frequency jitter . X
HO08-59 . 0 0.1Hz 0 3000 During running Atonce
suppression frequency 4
Medium- and low-frequency jitter X i
H08-60 ’ - 0 1% 0 200 During running At once
suppression compensation 4
Medium- and low-frequency jitter . .
HO08-61 . . 100 1% 0 600 During running Atonce
suppression phase modulation 4

Note

Jitter suppression phase modulation: Refers to synchronous phase adjustment of the com-
pensation value and jitter. It is recommended to use the default value. Adjustment is
needed only when the phase of compensation deviates sharply from the phase of vibration.

Jitter suppression frequency: Defines the jitter frequency to be suppressed.

Jitter suppression compensation: Defines the compensation magnitude for jitter
suppression.

-233-



Adjustment

4.6.1 Mechanical Resonance Suppression

Resonance frequency is present in the mechanical system. When gains are increased,
resonance may occur near the resonance frequency, disabling further increase of the
gain.

e Mechanical resonance can be suppressed in the following two methods:

= Torque reference filter (H07-05, H07-06)
To suppress mechanical resonance, set the filter time constant to enable the
torque reference to be attenuated in the frequency range above the cutoff
frequency.

Filter cutoff frequency fc (Hz) = 1/[2mt x HO7-05 (ms) x 0.001]

= Notch
The notch reduces the gains at certain frequencies to suppress mechanical
resonance. After resonance is suppressed by the notch, you can increase the
gains. The operating principle of the notch is shown in the following figure.

A
Amplitude-frequency
characteristic of the
mechanical system

Mechanical resonance frequency

! >

: Frequency
|
|

Notch A
characteristics

Notch center frequency f; Frequency

Figure 4-11 Operating principle of the notch

A total of four notches can be used, and each is defined by three parameters:
frequency, width level, and depth level. The 1st and 2nd notches are manual
notches, whose parameters needs to be set by users. Parameters of the 3rd and
4th notches can be either set manually or set automatically after being configured
as adaptive notches (H09-02 =1 or 2).
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Table 4-9 Description of notch parameters

Manual Notch

Manual/Adaptive Notch

Item
1st Notch 2nd Notch 3rd Notch 4th Notch
Frequency H09-12 H09-15 H09-18 H09-21
Width level H09-13 H09-16 H09-19 H09-22
Depth level H09-14 H09-17 H09-20 H09-23
Note

When the frequency is 8000 Hz (default), the notch is invalid.

The adaptive notch is preferred for resonance suppression. The manual notch can be used

in cases where the adaptive notch cannot deliver desired performance.
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Adaptive
notch used?

One
resonance
frequency?

Two
resonance
frequencies?

Analyze the
resonance frequency.

Set H09-02 to 1.

Set H09-02 to 2.

l Input notch
d ters.
3 notch parameters 31 notch parameters parameters
updated 0 updated
automatically N
automaticall
(H09-18 to H09-20) (H09-18 to H09-y20)

4t notch parameters
updated
automatically
(H09-21 to H09-23)

Resonance
suppressed?

Set H09-02 to 0 after Switch off the S-ON
the operation is signal and use the
stabilized. manual notch.

End

Figure 4-12 Procedure for setting the notch

e Procedure for setting the adaptive notch:

1. Set H09-02 (Adaptive notch mode) to 1 or 2 based on the number of resonance
points.
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2. When resonance occurs, set H09-02 to 1 first to enable one adaptive notch. If
resonance occurs again after gain tuning, set H09-02 to 2 to enable two
adaptive notches.

3. Parameters of the 3rd or 4th notches are updated automatically during
operation, and parameter values are saved automatically to the corresponding
parameters in group HO9 every 30 min.

4. If resonance is suppressed, the adaptive notch functions well. After the servo
drive operates stably for a period of time, set H09-02 to 0. Parameters of the
adaptive notch are fixed to the values updated the last time. This is to prevent
notch parameters from being updated to wrong values due to misoperation.
Wrong values will intensify resonance.

5. If resonance persists after the notch is working for a period of time, switch off
the S-ON signal.

6. If there are more than two resonance frequencies, use both the adaptive notch
and the manual notch to suppress resonance or use the four notches as manual
notches (H09-02 = 0).

Note

When the adaptive notch is used, if the S-ON signal is switched off within 30 min, notch
parameters will not be saved into corresponding parameters.

When the resonance frequency is lower than 300 Hz, the suppression effect of the adaptive
notch will be affected.

e Procedure for setting the manual notch:

1. Analyze the resonance frequency.
2. When using the manual notch, set the notch frequency to same value as the
actual resonance frequency obtained in the following ways:

a. Use the "Mechanical characteristic analysis" function in Inovance software
tool.

b. Calculate the resonance frequency based on the motor phase current
displayed on the oscilloscope interface of the software tool.

c. Set H09-02 (Adaptive notch mode) to 3. The servo drive detects the resonance
frequency and saves the detected value to H09-24 automatically after start.

3. Input the resonance frequency obtained in step 1 into the parameter of the
selected notch, and input the width level and depth level of this notch.

4. If the resonance is suppressed, it indicates the notch functions well and you can
continue adjusting the gain. If new resonance occurs, repeat steps 1 and 2.

5. If resonance persists after the notch is working for a period of time, switch off
the S-ON signal.
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Width level of the notch

L]
The width level indicates the ratio of the notch width to the center frequency of
the notch.

~ - fuf
Notch width level = ——
fr

In which:
f1: Center frequency of the notch, which is also the mechanical resonance
frequency
fu-fL: notch width, indicating the frequency bandwidth whose amplitude
attenuation rate is -3 dB relative to the notch center frequency
The default value 2 applies to general applications.

o Depth level of the notch
The notch depth level indicates the ratio of the input to the output at the center
frequency.
When the depth level is 0, the input is completely suppressed at the center
frequency. When the depth level is 100, the input can be fully passed at the center
frequency. Therefore, the lower the depth level is, the higher the notch depth is,
and the stronger the suppression effect will be. Note that an excessively low depth
level may lead to system oscillation.

Note

If the amplitude-frequency characteristic curve obtained by the mechanical characteristic
analysis tool does not have obvious spikes but vibration does occur in actual operations, it
indicates the gain limit of the servo drive may be reached, which causes the vibration. Such
vibration, which is not mechanical resonance that normally suppressed by a notch, can be
suppressed only by reducing the gains or the torque reference filter time.
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—— Depth 50, width 4
> Depth 0, width 4
0 —— . Ll —— Depth0,width8
-5 — S ——
-10 ]

-20 /
2 |
-30 /

|

10 100 1000

Figure 4-13 Notch frequency characteristics

Y¢Related parameters:

. Settin Effective
Para. No. Name Value Range Unit | Description ) .g X Default
Condition Time
0: Parameters of the 3rd and 4th
adaptive notches no longer
updated
1: Only one adaptive notch (3rd
notch) activated, parameters
updated in real time based on
the vibration condition
. 2: Two adaptive notches (3rd Defines the .
Adaptive ] R During
H09-02 and 4th notches) activated, - adaptive . At once 0
notch mode . . running
parameters updated in real time notch mode.
based on the vibration condition
3: Resonance frequency
detected only (displayed in H09-
24)
4: Adaptive notch cleared,
values of the 3rd and 4th
notches restored to default
Defines the
Frequency of frequency of During
H09-12 50 to 8000 Hz . Atonce 4000
the 1st notch the 1st running
notch.
Defines the
Width level of width level During
H09-13 0to 10 - . Atonce 2
the 1st notch of the 1st running
notch.
Defines the
Depth level Rk .
attenuation During
H09-14 | of the 1st 0to99 - . At once 0
level of the running
notch
1st notch.
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L Settin Effective
Para. No. Name Value Range Unit | Description ) .g i Default
Condition Time
Defines the
Frequency of .
frequency of During
H09-15 | the 2nd 50 to 8000 Hz . Atonce 4000
the 2nd running
notch
notch.
Defines the
Width level of ) ;
width level During
H09-16 | the 2nd 0to 10 - . At once 2
of the 2nd running
notch
notch.
Defines the
Depth level . ;
attenuation During
H09-17 | of the 2nd 0to99 - . At once 0
level of the running
notch
2nd notch.
Defines the
Frequency of frequency of During
H09-18 50 to 8000 Hz . At once 4000
the 3rd notch the 3rd running
notch.
Defines the
Width level of width level During
H09-19 0to 10 - . Atonce 2
the 3rd notch of the 3rd running
notch.
Defines the
Depth level . :
attenuation During
H09-20 | of the 3rd 0to99 - . At once 0
level of the running
notch
3rd notch.
Defines the
Frequency of frequency of During
H09-21 50 to 8000 Hz . At once 4000
the 4th notch the 4th running
notch.
Defines the
Width level of width level During
H09-22 0to 10 - . At once 2
the 4th notch of the 4th running
notch.
Defines the
Depth level X .
attenuation During
H09-23 | of the 4th 0to99 - . At once 0
level of the running
notch
4th notch.
Indicates the
Auto-tuned auto-tuned
resonance
H09-24 | resonance 0 to 5000 Hz - - 0
frequency
frequency
when H09-02
is setto 3.
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4.6.2 Low-Frequency Resonance Suppression at the Mechanical End

'
End ——

Motor j‘

Table

Figure 4-14 Low-frequency vibration at the mechanical end

If the mechanical load end is long and heavy, vibration may easily occur in this part at
emergency stop, affecting the positioning effect. Such vibration is called low-
frequency resonance as its frequency is generally within 100 Hz, which is lower than
the mechanical resonance frequency mentioned in section "Mechanical Resonance
Suppression". Use the low-frequency resonance suppression function to reduce such

vibration.
Start

Y

Execute tests
(three modes available),

v

Input low-frequency
resonance suppression
filter parameters
(H09-38, H09-39,
H09-44...H09-52).

Y
End

Figure 4-15 Procedure for setting low-frequency resonance suppression filter
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First, collect the position deviation waveform in the motor positioning state through
the oscilloscope function in the software tool and calculate the position deviation
fluctuation frequency, which is the low-frequency resonance frequency. Then, input
the values of H09-38 (or H09-44) and H09-49 manually and keep the values of other
parameters to the default values. Observe the resonance suppression effect after
using the low-frequency resonance suppression filter.

Position
deviation

Before suppression

After suppression

B ] t
Figure 4-16 Low-frequency resonance suppression effect
YcRelated parameters:
Para. Value X . Setting Effective
Name Unit Description . ) Default
No. Range Condition Time
Low-frequency
resonance Defines the low-frequency X
. 10to . During
H09-38 | suppression Hz resonance suppression . At once 100
100.0 running
frequency at the frequency.
mechanical end
Low-frequency
resonance Defines the low-frequency During
H09-39 . 0to3 - . . At once 2
suppression at the resonance suppression level. running
mechanical end
Defines the frequency of the
Frequency of low-
2nd group of low-frequency .
frequency resonance | 0.0 to R During
H09-44 . Hz | resonance suppression. The . At once 0
suppression 2 at 200.0 X o X running
K setpoint 0 indicates this
mechanical load end L
function is disabled.
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Para. Value . . Setting Effective
Name Unit Description " ) Default
No. Range Condition Time
Defines the responsiveness
of the 2nd group of low
) frequency resonance
Responsiveness of - )
low-frequenc suppression. Increasing the
owreq y 0.01to setpoint reduces the delay During
H09-45 | resonance Hz . . Atonce 1
R 10.00 caused by suppression and running
suppression 2 at .
improves the
mechanical load end .
responsiveness. Note that an
excessively high setpoint
may cause vibration.
Defines the width of the 2nd
Width of low- group of low frequency
frequency resonance | 0.00 to resonance suppression. During
H09-47 ) Hz . . At once 1
suppression 2 at 2.00 Increase the setpoint when running
mechanical load end the vibration frequency
changes during operation.
Defines the frequency of the
Frequency of low-
3rd group of low frequency .
frequency resonance | 0.0 to K During
H09-49 X Hz | resonance suppression. The . At once 0
suppression 3 at 200.0 . o . running
K setpoint 0 indicates this
mechanical load end L
function is disabled.
Defines the responsiveness
of the 3rd group of low
. frequency resonance
Responsiveness of . .
low-frequenc suppression. Increasing the
ow-req Y 0.01to setpoint reduces the delay During
H09-50 | resonance Hz . . At once 1
R 10.00 caused by suppression and running
suppression 3 at .
) improves the
mechanical load end .
responsiveness. Note that an
excessively high setpoint
may cause vibration.
Defines the width of the 3rd
Width of low- group of low frequency
frequency resonance | 0.00 to resonance suppression. During
H09-52 i Hz . . Atonce 1
suppression 3 at 2.00 Increase the setpoint when running

mechanical load end

the vibration frequency
changes during operation.

4.7 Mechanical Characteristic Analysis

4.7.1 Overview
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available and three modes including mechanical characteristic, speed open loop and

speed closed loop are supported.

4.7.2 Operation Flowchart

Open the software tool, and click Mechanical
characteristic analysis on the menubar.

Y

Perform tests

occurs?

. Yes
Excessive waveform

Increase the

S smoothing
noise occurs? factor.
No
-
y
End

(three modes available). |« 7y
Distortion Yes Reduce current | Vibration
occurs due to excessive excitation >
vibration? )
A
Motor overtravel

Reduce the gains.

Figure 4-17 Operating procedure for mechanical characteristic analysis
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Note

To avoid strong vibration during testing, set the initial current excitation to 10%.
The analysis waveform may be distorted if the current excitation is too low.

If the vibration generated during test cannot be suppressed after reducing the current
excitation, the possible causes and solutions may be: 1) The gain is too high, reduce the
speed gain or set the notch based on the auto-tuned resonance point. 2) The set inertia is
too high, set the correct inertia.

In the mechanical characteristic test mode, waveforms before and after notch settings are
consistent. In the speed closed loop and speed open loop modes, waveforms are
attenuated after notch settings.

An example of the waveform obtained with the mechanical characteristic analysis is
shown in the following figure.

dais acizl1] [=] [ mead || Save |[show coordi...| [ave compar.. | [Famcel wave . | [Set moteh £ o 2. I zomm =

Gain Cut-off frequency Test node Test condition Pronpt
The motor spead will chengs
ol ~ T [Exeanesss drastically during the test, please
— Show par attention te safetyl Flease
Gain Mechanical che perferm the test with the serve
Phase echanicel_charslr] drive turned off inmedistely. Do not
Smooth o0
N Chzeas i IE the spesd open loop or spesd
-] e | 8 : Tncentive adj — closed Loop frequency sweep curve
—_ = Test Terninal has 4 lerge gliteh in the niddle

Figure 4-18 Example of the waveform obtained
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5 Multi-Machine Recipe Management

In EtherCAT multi-axis applications, parameters of each axis are usually written or
read separately, which is time-consuming and error-prone. Therefore, EtherCAT
network devices need a PC software capable of writing/reading parameters of all the
servo axes at a time, with the complete device recipe saved.

Function

e Identification and scanning of axis drives: The software identifies Inovance
EtherCAT devices (SV660N series servo drives) based on the configuration of the
network card.

Uploading and downloading of all the cascaded axis drive parameters

Saving and downloading of drive recipes

Comparison and copy of axis drive parameters

Comparison of device parameters and recipe parameters

Operating environment

e Hardware: PC
e Software supported:
Operating system: WIN7 32-bit/64-bit systems and WIN 10 32-bit/64-bit systems

Instructions for use

1. Click the Multi-machine recipe button under SV660N to start the multi-machine
recipe function, as shown below.

General  Project | SVESON_L

@ @B < = O M5O A QFHE| DK

Emergency  Cancel  Frogram Recoverto Rotation  Connet Disconnect Communication station  Inetia  Tuning 10 Fault  Mechanical Param Continuou| E signal
stop  emergencystop reset _default value direction * Setting analysis  List  Osc recipe |search

Work Space 8 x50 it mocine perametermensgerent x| |

=) Brageet
(15 Newfroject2n20-03-22

Sean Bdit resipe The station number is ganevated virtually by the
Device scan - - -

Slave D Slave station type

(2 Trigger Satting
) Paran Honitor Parameter managem
169 SYBBON_1 [1]
[3) Paran List
% Usability adjustment
& 10 Setting
] Speed 106

D Detizsted peranstor 1
© Contrast output

2. Scanning: Click the Scan button, and all the EtherCAT slaves cascaded will be
scanned and displayed. The scanning time is directly proportional to the number of
cascaded slaves, so you may wait a few minutes in case of large numbers of
cascaded slaves. (Non-Inovance slaves are displayed as "Non-Inovance device".)
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[Tt somer ]

Sean ] taan recipe. The station number is gemerated virtually by the

Device scan

SlaveID  Slave station type
0 SVEEON

Y

Parameter managem

Y

3. Click the ">" button to enter the parameter management interface.

| 3 Multi-machine parameter management. ]
[Ea] -] [ vecipe £) [ torecipe] [orsof the selected [he selected [ Conpare ] [wameter cof

Device scan ST Stave s
(05 aist

Bow Indsx  Axi... Function. value Default

ion Setting value

\J

Parameter managem

@l

e Import recipe files: Import the machine recipe saved in the local to the current
device.

e Export to recipe files: Upload all the slave parameters and save them as a
recipe file (the recipe file does not contain parameters in groups HOO or HO1).

e Upload the parameters of the selected slave stations: You can choose to
upload parameters of all slaves, part of the slaves or an individual slave.

e Compare: You can compare 1) current parameter values among slaves; 2)
default values of slaves; and 3) machine recipes.

-247-



Multi-Machine Recipe Management

Parameter comparison s M Seem— — - S
4 4 » > SCurrent value comparisen ¥ Comparison of factory values ¥ Comparison of the whole machine
Driver Slave_0 ~| an [saven +| [ compare
Bow... xi... Function... Deseriptien Current walue (source) Current walue(targs
e Parameter copy: You can copy parameters from slave to slave.
¥ [ ~

Parameter Copy

My [Slaue_ﬂ | Copy

Start to copy

Hote: 1. Support one driwe copy to other driwes at
the zame time;
2. The motor parameters canmot be copied;
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6.1

Troubleshooting

Fault and Warning Levels

Faults and warnings of the servo drive are divided into three levels based on severity:
No. 1> No. 2> No. 3, as shown below.

No. 1 non-resettable fault
No. 1 resettable fault

No. 2 resettable fault

No. 3 resettable warning

Note

"Resettable" means the keypad stops displaying the fault/warning once a "Reset signal" is
input.

To reset a fault/warning, use one of the following two methods:

e Set HOD-01 (200D-02h) to 1 (Fault reset).
o Set the rising edge of bit7 of the control word 0x6040 through the host controller.

To reset No. 1 and No. 2 faults, switch off the S-ON signal first and then send the fault
reset signal.

For No.3 warnings, the servo drive resets the warning automatically after the warning
source is cleared.

Y¢Related parameter

Para. No. Name Value Range Description Setting Condition Effective Time Default

200Dh-
02h

Used to stop the keypad
from displaying the fault/

0: No warning when a
Fault

operation resettable fault/warning At stop Immediately 0
reset

1: Enable occurs.
200Dh-02h is set to 0
immediately after reset.

Troubleshooting during startup:
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Start Process

Fault Symptom

Cause

Confirming Method

Switching on the control
circuit power supply (L1C,
L2C) and main power supply
(L1,L2,L3).

The LED neither lights up nor
displays "ry".

1. The voltage of the control
circuit power supply is
abnormal.

Check whether the value of
HOB-63 is 1.

Measure the AC voltage
between L1C and L2C.

2: Phase loss occurs on the
input power supply.

Check whether the value of
HOB-63 is 2.

Voltage must be present in
all the phases of a three-
phase 380 V power supply.

3. The voltage of the main
circuit power supply is
abnormal.

Check whether the value of

HOB-63 is 3.

o For single-phase 220 V
models, measure the AC
voltage between L1 and L2.
When the DC bus voltage
amplitude (voltage
between P® and NO) is
lower than 200 V, the
keypad displays "nr".

o For three-phase 220 V/

380 V models, measure the
AC voltage among L1, L2,
L3/R, S, T. When the DC
bus voltage amplitude
(voltage between P® and
Ne) is lower than 200 V/460
V, the keypad displays
"nr".

4. The servo drive is faulty.

The keypad displays
"Exxx.x".

Rectify the fault according to "6.3 Solutions to Faults” on
page 256, "6.4 Solutions to Warnings" on page 298, and "6.5
Solutions to Communication Faults" on page 309.

The keypad displays "ry" after preceding faults are cleared.
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6.2 List of Fault and Warning Codes

List of fault codes

Fault Bl - Fault R " Eault Famae Error Code Aux. Code
I
Code Py ault Name Type | Resettable &1 (603n) (203Fh)
System parameter Servo drive
E101.0 No. 1 No 0x6320 0x01010101
error fault
0 Parameter error in Servo drive 0x6320 0x1101010
E101.1 group 2000h/2001h No. 1 No fault X x11010101
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
MCU operation Servo drive
E104.1 . No. 1 No 0x7500 0x11040104
timeout fault
Current loop Servo drive
E104 E104.2 L 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 X Servo drive
E108.2 data written in No. 2 Yes fault 0x5530 0x21080108
u
EEPROM
Invalid check on .
) 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 X
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 X
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
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Fault Bl _— Fault I A Error Code Aux. Code
Code IPED auttRame Type | oocHave &1 (603r) (203Fh)
Multi-turn absolute
E122.0 encoder setting No. 2 Yes Axis fault 0x6320 0x01220122
error
Different Dls
E122.1 assigned with the No. 2 Yes Axis fault 0x6320 0x11220122
same function
E122
Different DOs .
R i Servo drive
E122.2 assigned with the No. 2 Yes fault 0x6320 0x21220122
u
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
ncryption chi ervo drive
E140.1 P ) P No. 1 No - -
check failure fault
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 . . 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
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Fault Bl _— Fault I A Error Code Aux. Code
Code IPED auttRame Type | oocHave &1 (603r) (203Fh)
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 L No. 1 Yes Axis fault 0x0208 0x42080208
operation timeout
Output short-
E210 E210.0 L 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
au
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
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
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Fault Bl _— Fault I A Error Code Aux. Code
Code IPED auttRame Type | oocHave &1 (603r) (203Fh)
Auto-tuned gains X
E661 E661.0 No. 2 Yes Axis fault 0x4210 0x06610661
too low
Encoder battery .
E731 E731.0 . 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 X
E765 E765.0 . 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 0x0B000B00
too large
EBOO
Position deviation .
EB00.1 No. 2 Yes Axis fault 0x8611 0x1B000B00
overflow
Individual position
EBO1.1 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
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Fault Bl _— Fault I A Error Code Aux. Code
Code IPED auttRame Type | oocHave &1 (603r) (203Fh)
Synchronization
EE08.0 . No. 2 Yes Axis fault OXOFFF 0xOE080E08
(SYNC) signal loss
Status switchover .
EE08.1 No. 2 Yes Axis fault OXOFFF 0x1E080E08
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 X
EE08.5 No. 2 Yes Axis fault OXOFFF 0x5E080E08
error
EE08.6 Data update timeout | No.2 Yes Axis fault OXOFFF 0x6E080E08
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 L No. 2 Yes Axis fault 0x6320 0x2E090E09
EE09 the limit
No synchronization .
EE09.3 . No. 2 Yes Axis fault 0x6320 0x3E090E09
signal
PDO mapping X
EE09.5 . 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 N No. 2 Yes 0x5530 0x2E110E11
failure fault
EtherCAT external Servo drive
EE12 EE12.0 . No. 1 No 0x0E12 0xOE120E12
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
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 ) . No. 3 Yes Warning 0x0121 0x01210121
invalid
Inertia auto-tuning .
E600 E600.0 il No.3 Yes Warning 0x0600 0x06000600
ailure
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Warning . Fault | Resetta Error Code Aux. Code
Display Name Fault Range
Code Type ble (603Fh) (203Fh)
E601.0 Homing warning No. 3 Yes Warning 0x0601 0x06010601
- E601.1 Homing switch error | No. 3 Yes Warning 0x0601 0x16010601
Homing method i
E601.2 . No. 3 Yes Warning 0x6320 0x2601E602
setting error
Encoder battery .
E730 E730.0 . No. 3 Yes Warning 0x7305 0x07300730
warning
E900 E900.0 Emergency stop No. 3 Yes Warning 0x0900 0x09000900
E902.0 DI setting invalid No. 3 Yes Warning 0x6320 0x09020902
£902 E902.1 DO setting invalid No.3 Yes Warning 0x0902 0x19020902
Invalid setting for .
E902.2 No. 3 Yes Warning 0x0902 0x29020902
torque reach
Model identification .
E908 E908.0 ) 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 X X 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 i
E941 E941.0 . No. 3 Yes Warning 0x6320 0x09410941
activated at next
power-on
Parameters saved i
E942 E942.0 No. 3 Yes Warning 0x7600 0x09420942
frequently
E950 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 i
E902 E902.3 . No. 3 Yes Warning 0x6320 0x4E090E09
setting error

6.3 Solutions to Faults

e E101.0: System parameter error

Cause:
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The total number of parameters changes, which generally occurs after software

update.

Values of parameters in groups 2002h and above exceed the limit, which generally
occurs after software update.

Cause

Confirming Method

Solution

1. The voltage of the
control circuit power
supply drops
instantaneously.

1. Check whether the control
circuit (L1C, L2C) isin the
process of power-off or
instantaneous power failure
occurs.

Restore system parameters
to default values (2002-20h
(H02-31) = 1) and write
parameters again.

2. Measure whether the input
voltage of the control circuit
cable on the non-drive side is
within the following range:
220V servo drive:

Effective value: 220 V to 240 V
Allowable deviation: -10% to
+10% (198 V to 264 V)

380V servo drive:

Effective value: 380 V to 440 V
Allowable deviation: -10% to
+10% (342 Vto 484 V)

Enlarge the capacity of the
power supply or replace
with a power supply of
higher capacity. Restore
system parameters to
default values (2002-20h
(H02-31) = 1) and write
parameters again.

2. Instantaneous power
failure occurs when saving
parameters.

Check whether instantaneous
power failure occurs when
saving parameters.

Power on the servo drive
again, restore system
parameters to default
values (2002-20h (H02-31) =
1) and write parameters
again.

3. The number of write
operations within a certain
period of time exceeds the
limit.

Check whether parameters are

updated frequently through
the host controller.

1. If the servo drive is faulty,
replace the servo drive.

2. Change the write mode
and write parameters
again.

4. The software is updated.

Check whether the software is
updated.

Reset the servo drive model
and the motor model, and
restore system parameters
to default values (2002-20h
(H02-31) =1).

5. The servo drive is faulty.

If the fault persists though
parameters are restored to
default settings and the servo
drive is powered off and on
several times, the servo drive
is faulty.

e E101.1: Parameter error in group 2000h/2001h
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Cause:

The total number of parameters changes, which generally occurs after software

update.

Values of parameters in groups 2000 or 2001 exceed the limit, which generally
occurs after software update.

Cause

Confirming Method

Solution

1. Instantaneous power
failure occurs when saving
parameters.

Check whether
instantaneous power failure
occurs when saving
parameters.

Set the servo drive model
(2001-0Bh (H01-10)) to a
wrong value first and
perform a power cycle, and
then set the servo drive
model to the correct value
and perform a power cycle.

2. Instantaneous power
failure occurs during writing
serial-type motor
parameters.

Check whether
instantaneous power failure
occurs during writing serial-
type motor parameters.

Write the serial-type motor
parameters again using the
software tool.

3. The software is updated.

Check whether the software
is updated.

Set the servo drive model
(2001-0Bh (H01-10)) to a
wrong value first and
perform a power cycle, and
then set the servo drive
model to the correct value
and perform a power cycle.

4. The servo drive is faulty.

If the fault persists even
though the servo drive is
powered off and on several
times and steps 1 and 2 are
executed repeatedly, it
indicates the servo drive is
faulty.

Replace the servo drive.

e E101.2: Address error in read/write after total number

of parameters changes

Cause

Confirming Method

Solution

The total number of
parameters changes after
software update, leading to
address error in read/write
operations.

Check whether the
parameter access address
exceeds the limit.

Restore default settings.

e E102.0: Logic configuration fault

Cause:

The FPGA- or MCU-related hardware is damaged, leading to communication failure

between MCU and FPGA.
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Cause

Confirming Method

Solution

1. The FPGA is faulty.

2. The communication
between MCU and FPGA
fails.

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

Check whether FPGA has
been upgraded. If yes, make
sure FPGA is programmed
successfully.

Replace the servo drive.

e E102.8: Software version mismatch

Cause:

The software version of MCU or FPGA is wrong.

Cause

Confirming Method

Solution

The software version of MCU
or FPGA is wrong.

1. Check whether the MCU
version (H01-00) is 9xx.x
(the fourth digit displayed
on the keypad is 9).

2. Check whether the FPGA
version (H01-01) is 9xx.x
(the fourth digit displayed
on the keypad is 9).

Contact Inovance for
technical support. Update
the FPGA or MCU software to
make them match.

e E104.1: MCU operation timeout

Cause:

The access to MCU times out.

Cause

Confirming Method

Solution

1. The FPGA is faulty.

2. The communication
handshake between FPGA
and HOST is abnormal.

3. Access timeout occurs
between HOST and the
COprocessor.

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

Replace the servo drive.

e FE104.2: Current loop operation timeout

Cause:

The MCU torque interrupt scheduling time is detected to be abnormal. This fault is
reported only in the commissioning stage.

Cause

Confirming Method

Solution

The time interval of MCU
torque interrupt scheduling
is abnormal.

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

Replace the servo drive.

e E104.4: Command update timeout
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Take the moment of entering the interrupt as the starting time, if the time when
commands are written to MCU is larger than the time when position and speed
regulators are started by FPGA, a warning will be reported.

Cause Confirming Method

Solution

The system reports that the
encoder communication
time is set improperly or the
command calculation time
is too long.

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

1. Hide unnecessary
functions.
2. Replace the servo drive.

e E108.0: Parameter write error
Cause:

Parameter values cannot be written to EEPROM.

Cause Confirming Method

Solution

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

An error occurs when writing
parameters.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on several
times, replace the servo
drive.

e E108.1: Parameter read error
Cause:

Parameter values cannot be read in EEPROM.

Cause Confirming Method

Solution

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

An error occurs when
reading parameters.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on several
times, replace the servo
drive.

e E108.2: Invalid check on data written in EEPROM
Cause:

The check on the data written in EEPROM fails.

drive again and check
whether the modification is
saved.

written in EEPROM fails.

Cause Confirming Method Solution
. . If the modification is not
Modify a certain parameter, .
ower off and on the servo saved and the fault persists
The check on the data P after the servo drive is

powered off and on several
times, replace the servo
drive.

e E108.3: Invalid check on data read in EEPROM
Cause:
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The check on the data read in EEPROM fails.

Cause

Confirming Method

Solution

The check on the data read
in EEPROM fails.

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on several
times, replace the servo
drive.

e E120.0: Unknown encoder type

Cause:

The servo drive detects the encoder type during initialization upon power-on. If
the encoder type does not comply with the requirement, E120.0 occurs.

Cause

Confirming Method

Solution

1. The encoder model does
not match.

Check whether the encoder
model is correct.

Replace the encoder.

2. An ISMH1 series motor
and a 20-bit encoder are
used.

Check whether H00-00
(Motor code) is set properly.

Set H00-00 to 14000.

e E120.1: Unknown motor model

Cause:

The servo drive detects the motor model defined by H00-00 during initialization
upon power-on. If the motor model does not exist, E120.1 occurs.

Cause

Confirming Method

Solution

The motor model is set
improperly.

Check whether H00-00
(Motor code) is set properly.

Set H00-00 properly.

e E120.2: Unknown drive model

Cause:

The servo drive detects the servo drive model defined by H01-10 during
initialization upon power-on. If the servo drive model does not exist, E120.2

occurs.

Cause

Confirming Method

Solution

The servo drive model is set
improperly.

Check whether HO1-10
(Servo drive model) is set

properly.

Set H01-10 properly.

e E120.5: Motor and drive current mismatch

Cause:

The rated output of the servo drive is far higher than the rated current of the
motor. Replace with a servo drive of lower rated output or a motor with higher

rated current.
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Cause

Confirming Method

Solution

The internal scaling value is
abnormal.

Check whether the servo
drive model is correct. If the
set current sampling
coefficient is too large,
calculation overflow will
occur.

Replace the servo drive.

e E120.6: FPGA and motor model mismatch

Cause:

= The motor model is set improperly, causing mismatch and malfunction of the

servo drive.

= The motor model is set properly, but the motor encoder is not supported by

the servo drive.

Cause

Confirming Method

Solution

The motor encoder is not
supported by FPGA.

Check whether the motor
encoder is supported by the
FPGA version (H01-01).

Update the program or
replace the motor.

e E122.0: Multi-turn absolute encoder setting error

Cause:

The motor does not match in the absolute position mode or the motor code is set

improperly.

Cause

Confirming Method

Solution

The motor does not match
in the absolute position
mode or the motor code is
set incorrectly.

1. Check the motor
nameplate to see whether
the motor is configured
with a multi-turn absolute
encoder.

2. Check whether the motor
code is set correctly in
2000-01h (H00-00).

Reset 2000-01h (H00-00)
according to the motor
nameplate or replace with a
matching motor.

e E122.1: Different Dls assigned with the same function

Cause:

The same function is assigned to different Dls.

The DI function No. exceeds the maximum setting number allowed for DI

functions.
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Cause

Confirming Method

Solution

1. Different Dls are assigned
with the same function.

View 2003-03h (H03-02)/
2003-05h (H03-04)...2003-
15h (H03-20) and 2017-01h
(H17-00)/2017-03h (H17-
02)...2017-1Fh(H17-30) to
check whether they are
assigned with the same DI
function No..

Assign different DI functions
to parameters that have
been assigned with the
same DI function in groups
2003h and 2017h. To enable
such assignments, restart
the control circuit power
supply or switch off the S-
ON signal and send a
"RESET" signal.

2. The DI function No.
exceeds the number of DI
functions.

Check whether the MCU
program is updated.

Restore system parameters
to default values (2002-20h
(H02-31) = 1) and power on
the servo drive again.

E122.2: Different DOs assi

gned with the same function

Cause

Confirming Method

Solution

The DO function No. exceeds
the maximum setting
number allowed for DO
functions.

Check whether DO function
numbers defined by 2004-
01h (H04-00), 2004-03h (H04-
02), and 2004-05h (H04-04)
are improper.

Set the correct DO function
No..

E122.3: Upper limit in the
Cause:

rotation mode invalid

The upper limit (reference range) of the mechanical single-turn position exceeds
231 in the absolute position rotation mode.

Cause

Confirming Method

Solution

The upper limit of the
mechanical single-turn
position exceeds 23! in the
absolute position rotation
mode.

Check the set mechanical
gear ratio, upper limit of the
mechanical single-turn
position and electronic gear
ratio in the absolute position
rotation mode (H02-01
(2002-02h) = 2).

Reset the mechanical gear
ratio, the upper limit of
mechanical single-turn
position and the electronic
gear ratio to ensure the
upper limit of the
mechanical single-turn
position (reference range)
does not exceed 23,

e FE136.0: Encoder parameter error

Cause:

When the servo drive reads parameters in the encoder ROM, no parameters are
saved there or parameter values are inconsistent with the parameter setpoints.
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Cause

Confirming Method

Solution

1. The motor model does
not match the servo drive
model.

View the servo drive and
servo motor nameplates to
check whether they are
Inovance SV660N series
servo drive and servo motor.

Replace with the mutually-
matching servo drive and
servo motor.

2. A parameter check error
occurs or no parameter is
saved in the ROM of the

serial incremental encoder.

1. Check whether the
encoder cable provided
by Inovance is used. For
cable specifications, see
SV660N Series Servo Drive
Selection Guide. The
cable must be connected
securely without
scratching, breaking or
poor contact.

2. Measure signals PS+, PS-,
+5V and GND on both
ends of the encoder cable
and observe whether
signals at both ends are
consistent. For signal
assignment, see Chapter
"Wiring" in SV660N Series
Servo Drive Hardware
Guide.

1. Use the encoder cable
provided by Inovance.
Ensure motor terminals
and servo drive screws
are connected securely.
Use a new encoder cable
if necessary.

2. Route encoder cables and
power cables (R/S/T, U/V/
W) through different
routes.

3. The servo drive is faulty.

The fault persists after the
servo drive is restarted.

Replace the servo drive.

e E136.1: Encoder communication error

Cause:

s The encoder cable is disconnected.
= A communication error occurs on the encoder due to interference.
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Cause

Confirming Method

Solution

A fault occurs on the
communication between
FPGA and the encoder
during initialization upon
power-on.

Observe the value of HOB-28
to see whether it is not 0.

1. Check whether encoder
cables are connected
properly.

2. Check whether the motor
model is set properly.

3. Check whether H01-00
(MCU software version)
and HO1-01 (FPGA
software version) are set
properly.

e E140.1: Encryption chip check failure

chip is incorrect, causing
failure in decrypting the
Renesas chip.

programmed in the servo
drive.

2. Check whether the
encryption chip works
properly.

Cause Confirming Method Solution
1. Check the software
version. Check whether
The key of the encryption the encryption program is | Power off and on the servo

drive again, if the fault
persists, contact Inovance
for maintenance.

e E150.0: STO signal input protection

Cause:

The STO input protection applies (safety state).

Cause

Confirming Method

Solution

The STO function is active.

1. Check whether the STO
function is activated.

There is no need to take any
corrective actions. After the
STO terminal is back to
normal, clear the fault using
the fault reset function.

2. Check whether the STO
power supply is normal.

Check whether the 24 vV
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

3. The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.1: STO signal input error

Cause:
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The single-channel input of STO is invalid.

Cause

Confirming Method

Solution

1. The STO power supply is
abnormal.

Check whether the STO
power supply is normal.

Check whether the 24 vV
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

2. The STO input resistor is
abnormal.

After STO is triggered, only
one STO signal is sent to
MCU after the 24 V power
supply is cut off due to input
resistor drift.

Replace the servo drive.

3: The STO function fails.

The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.2: Buffer 5V supply voltage error

Cause:

The MCU monitors the 5V power supply of the PWM Buffer to detect whether
overvoltage or undervoltage occurs. If the voltage is abnormal, E150.2 occurs.

Cause

Confirming Method

Solution

The 5V power supply of the
Buffer is abnormal.

Check the 5V power supply.

Replace the servo drive.

e E150.3: STO upstream optocoupler detection failure

Cause:

Short circuit occurs on the optocoupler of the upstream hardware circuit of STO.

Cause

Confirming Method

Solution

Short circuit occurs on the
upstream optocoupler of
STO1 or STO2.

Switch off the 24 V power
supply and power on the
servo drive again, E150.0 is
not reported.

Replace the servo drive.

e E150.4: PWM Buffer detection failure

Cause:

An error occurs on the PWM Buffer integrated circuit during initialization detection
upon power-on (the PWM signal cannot be blocked).

Cause

Confirming Method

Solution

The Buffer fails to block the
PWM waves.

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

Replace the servo drive.

e E201.0: Phase-P overcurrent

Cause:
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An excessively high current flows through the positive pole of the DC-AC circuit.

Cause

Confirming Method

Solution

1. Gains are set improperly,

leading to motor oscillation.

Check whether vibration or
sharp noise occurs during
start and operation of the
motor, or view "Current
feedback" in the software
tool.

1. Motor parameters are set
improperly, modify motor
parameter values.

2. Current loop parameters
are set improperly,
modify current loop
parameter values.

3. Speed loop parameters
are set improperly,
leading to motor
oscillation.

4. If the servo drive operates
improperly, replace it.

2. The encoder is wired
improperly, aging, or
connected loosely.

Check whether the encoder
cable provided by Inovance
is used and whether the
cable is aging, corroded, or
connected loosely.

Re-solder, tighten or replace
the encoder cable.

3. The servo drive is faulty.

1. Switch off the S-ON signal,
rotate the motor shaft
manually, and check
whether the value of
200B-12h (HOB-17)
changes as the motor
shaft rotates.

2. Disconnect the motor
cable but the fault
persists after the servo
drive is powered off and
on again.

3. Check whether resistance
of the external
regenerative resistor is
too small or the
regenerative resistor is
short-circuited (between
terminals P® and C).

1. Replace with a
regenerative resistor with
matching resistance and
model and perform wiring
again.

2. Replace the servo drive.

e E201.1: Phase-U overcurrent

Cause:
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A current higher than the threshold is collected in the phase-U current.

Cause

Confirming Method

Solution

1. Motor cables are in poor
contact.

2. Motor cables are
grounded.

3. U/V/W cables of the motor
are short-circuited.

1. Check whether the servo
drive power cables and
motor cables on the U, V,
and W side of the servo
drive are loose.

2. After confirming the servo
drive power cables and
motor cables are
connected properly,
measure whether the
insulation resistance
between the servo drive
U/V/W side and the PE
cable is at MQ level.

1. Tighten the cables that
are loose or
disconnected.

2. Replace the motor in case
of poor insulation.

4. The motor is damaged
due to over-temperature.

1. Disconnect motor cables
and check whether short
circuit occurs among
motor U/V/W cables and
whether burrs exist in the
wiring.

2. Disconnect the motor
cables and measure
whether the resistance
among U, V,and W
phases of motor cables is
balanced.

1. Connect the motor cables
correctly.

2. Replace the motor if the
resistance is unbalanced.

[
Cause:

E201.2: Phase-V overcurrent

A current higher than the threshold is collected in the phase-V current.

-268-




Troubleshooting

Cause

Confirming Method

Solution

1. Motor cables are in poor
contact.

2. Motor cables are
grounded.

3. U/V/W cables of the motor
are short-circuited.

1. Check whether the servo
drive power cables and
motor cables on the U, V,
and W side of the servo
drive are loose.

2. After confirming the servo
drive power cables and
motor cables are
connected properly,
measure whether the
insulation resistance
between the servo drive
U/V/W side and the PE
cable is at MQ level.

1. Tighten the cables that
are loose or
disconnected.

2. Replace the motor in case
of poor insulation.

4. The motor is damaged
due to over-temperature.

1. Disconnect the motor
cables and check whether
short circuit occurs
among U, V,and W
phases and whether burrs
exist in the wiring.

2. Disconnect the motor
cables and measure
whether the resistance
among U, V,and W
phases of motor cables is
balanced.

1. Connect the motor cables
correctly.

2. Replace the motor if the
resistance is unbalanced.

e E201.4: Phase-N overcurrent

Cause:

An excessively high current flows through the negative pole of the DC-AC circuit.

Cause

Confirming Method

Solution

1. Gains are set improperly,
leading to motor oscillation.

Check whether vibration or
sharp noise occurs during
start and operation of the
motor, or view "Current
feedback" in the software
tool.

Adjust the gains.

2. The encoder is wired
improperly, aging, or
connected loosely.

Check whether the encoder
cable provided by Inovance
is used and whether the
cable is aging, corroded, or
connected loosely.

Re-solder, tighten or replace
the encoder cable.
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Cause

Confirming Method

Solution

3. Overcurrent occurs on the
regenerative resistor.

Check whether resistance of
the external regenerative
resistor is too small or the
regenerative resistor is
short-circuited (between
terminals P® and C).

Replace with a regenerative
resistor of matching
resistance and model.
Perform wiring again.

4. The servo drive is faulty.

Switch off the S-ON signal,
rotate the motor shaft
manually, and check
whether the value of 200B-
12h (HOB-17) changes as the
motor shaft rotates.
Disconnect the motor cable
and power on the servo
drive again, but the fault
persist.

Replace the servo drive.

e E208.0: MCU position refe

rence updated frequently

Cause: Locate the fault cause through the internal fault code (200B-2Eh).

Cause

Confirming Method

Solution

1. MCU communication
times out.

Internal fault code 200B-2Eh
(HOB-45) = 1208:

The internal integrated
circuit is damaged.

2. The FPGA operation times
out.

Internal fault code 200B-2Eh
(HOB-45) = 0208:

Figure out the cause based
on cause 1.

Replace the servo drive.

e E208.2: Encoder commun
Cause:

ication timeout

The servo drive fails to receive the data fed back by the encoder in three

consecutive cycles.
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Cause

Confirming Method

Solution

The servo drive fails to
receive the data fed back by
the encoder in three
consecutive cycles.

1. Check bit12 of HOB-30.

2. The encoder cable is
connected improperly.

3. The encoder cable is
connected loosely.

4. The encoder cable is too
long.

5. The encoder
communication suffers
from interference.

6. The encoder is faulty.

1. Check whether the motor
model is correct.

2. Check whether the
encoder cable is proper.

3. Check whether the
encoder version (H00-04)
is set properly.

4. If servo drive operates
improperly, replace it.

e E208.3: Current sampling fault

Cause:

Phase-U and phase-V current sampling is abnormal.

Cause

Confirming Method

Solution

Phase-U and phase-V
current sampling is
abnormal.

1. Check whether ambient
devices are generating
disturbance and whether
multiple disturbance
sources such as variable-
frequency devices are
inside the cabinet.

2. The internal current
sampling integrated
circuit is damaged.

1. Check whether the servo
drive and motor are
grounded and shielded
properly.

2. Install magnetic ring on
the motor power cables
and encoder cable.

3. Replace the servo drive.

e FE208.4: FPGA current loop operation timeout

Cause:

The operating time of the current loop exceeds the interval threshold.

Cause

Confirming Method

Solution

The FPGA operation times
out.

Internal fault code 200B-2Eh
(HOB-45) = 4208: Current
loop operation timeout

Disable some unnecessary
functions to reduce the
operating load of the current
loop.

e E210.0: Output short-circuited to ground

Cause:

An abnormal motor phase current or bus voltage is detected during auto-
inspection upon power-on.
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Cause

Confirming Method

Solution

1. The servo drive power
cables (U/V/W) are short-
circuited to ground.

Disconnect the motor cables
and measure whether the
servo drive power cables (U/
V/W) are short-circuited to
ground (PE).

Re-connect or replace the
servo drive power cables.

2. The motor is short-
circuited to ground.

After confirming the servo
drive power cables and
motor cables are connected
properly, measure whether
the insulation resistance
between the servo drive U/
V/W side and the PE cable is
at MQ level.

Replace the motor.

3. The servo drive is faulty.

Disconnect the power cables
from the servo drive, but the
fault persists after the servo
drive is powered off and on
several times.

Replace the servo drive.

e E234.0: Runaway Protection

Cause:

The torque reference direction is opposite to the speed feedback direction in the

torque control mode.

The speed feedback direction is opposite to the speed reference direction in the
position or speed control mode.

Cause

Confirming Method

Solution

1. The U/V/W cables are
connected in the wrong
phase sequence.

Check whether the U/V/W
phase sequence on the drive
side is consistent with that
on the motor side.

Connect the U/V/W cables in
the correct phase sequence.

2. An error occurs on the
initial phase detection of the
motor rotor due to
disturbing signals upon
power-on.

The U/V/W phase sequence
is correct. But E234.0 occurs
when the servo drive is
enabled.

Power off and on the servo
drive again.

3. The encoder model is
wrong or the wiring is
incorrect.

View the servo drive and
servo motor nameplates to
check whether they are
Inovance SV660N series
servo drive and servo motor
equipped with a 20-bit
encoder.

Replace with the mutually-
matching servo drive and
servo motor. If you use
Inovance SV660N series
servo drive and servo motor
equipped with a 20-bit
encoder, ensure 2000-01h
(H00-00) is set to 14000.
Check the motor model,
encoder type, and encoder
cable connection again.
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Cause

Confirming Method

Solution

4. The encoder is wired
improperly, aging, or
connected loosely.

1. Check whether the
encoder cable provided
by Inovance is used and
whether the cable is
aging, corroded, or
connected loosely.

2. Switch off the S-ON signal,
rotate the motor shaft
manually, and check
whether the value of
200B-0Bh (HOB-10)
changes as the motor
shaft rotates.

Re-solder, tighten or replace
the encoder cable.

5. The gravity load in vertical
axis applications is too large.

Check whether the load of
the vertical axis is too large.
Adjust brake parameters
2002-0Ah (H02-09)...2002-
0Dh (H02-12) to check
whether the fault can be
cleared.

Reduce the load of the
vertical axis, increase the
stiffness level, or hide this
fault without affecting the
safety performance and
normal use.

6. Improper parameter
settings lead to excessive
vibration.

The stiffness level is set to
an excessively high value,
leading to excessive
vibration.

Set a proper stiffness level
to avoid excessive vibration.

e E400.0: Main circuit overvoltage

Cause:

The DC bus voltage between P® and N© exceeds the overvoltage threshold.

220V servo drive: Normal value: 310 V; Overvoltage threshold: 420 V

380V servo drive: Normal value: 540 V; Overvoltage threshold: 760 V
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Cause

Confirming Method

Solution

1. The voltage input
to the main circuit is
too high.

Check the power input
specifications of the servo drive
and measure whether the
voltage input to main circuit
cables (R/S/T) on the drive side
is within the following range:
220 V servo drive:

Effective value: 220 V to 240V
Allowable deviation: —=10% to
+10% (198 V t0 264 V)

380 V servo drive:

Effective value: 380 V to 440 V
Allowable deviation: —=10% to
+10% (342 V to 484 V)

Replace or adjust the power
supply according to the specified
range.

2. The power supply
is unstable or
affected by
lightning.

Check whether the power
supply is unstable, affected by
lightning, or complies with the
preceding range.

Connect a surge protection device
and then switch on the main
circuit and control circuit power
supplies again. If the fault
persists, replace the servo drive.

-274-




Troubleshooting

Cause

Confirming Method

Solution

3. The regenerative
resistor fails.

If the built-in regenerative
resistor is used (2002-1Ah (H02-
25) =0), check whether P® and
D are jumpered properly. If yes,
measure the resistance
between terminals C and D.

If an external regenerative
resistor is used (2002-1Ah (H02-
25) =1 or 2), measure the
resistance between P® and C.
For details, See section
"Specifications of the
regenerative resistor" in SV660P
Series Servo Drive
Commissioning Guide.

1. If the resistance is "oo"

. If the built-in regenerative

. If an external regenerative

4. Set 2002-1Bh (H02-26) (Power

(infinite), the regenerative
resistor is disconnected
internally.

resistor is used, turn to using
an external regenerative
resistor (2002-1Ah (H02-25) =1
or 2) instead of the built-in one,
and remove the jumper
between P® and D. Note that
the external regenerative
resistor used must carry the
same resistance and equal or
higher power than the built-in
one.

resistor is used, replace with a
new one and connect it
between P® and C.

of external regenerative
resistor) and 2002-1Ch (H02-27)
(Resistance of external
regenerative resistor) properly
according to the specifications
of the external regenerative

resistor used.
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Cause

Confirming Method

Solution

4. The resistance of
the external
regenerative
resistor is too large,
resulting in
insufficient energy
absorption during
braking.

Measure the resistance of the
external regenerative resistor
connected between terminals
P® and C, and compare the
measured value with the
recommended value.

1. Replace with a new external
regenerative resistor that
carries the recommended
resistance, and connect it
between P® and C.

2. Set 2002-1Bh (H02-26) (Power
of external regenerative
resistor) and 2002-1Ch (H02-27)
(Resistance of external
regenerative resistor) properly
according to the specifications
of the external regenerative
resistor used.

5. The motorisin
abrupt acceleration/
deceleration status
and the maximum
braking energy
exceeds the energy
absorption value.

Confirm the acceleration/
deceleration time during
operation and measure
whether the DC bus voltage
between P® and N© exceeds
the overvoltage threshold
during deceleration.

After confirming the input voltage
of the main circuit is within the
specified range, increase the
acceleration/deceleration time if
the operating conditions allow.

6. The bus voltage
sampling value
deviates greatly
from the measured
value.

Check whether the bus voltage
200B-1Bh (HOB-26) detected is
within the following range:

220 V servo drive: 200B-1Bh
(HOB-26) > 420 V

380 V servo drive: 200B-1Bh
(HOB-26) > 760 V

Measure whether the DC bus
voltage detected between P®
and N© is close to the value
displayed in 200B-1Bh (HOB-26).

Contact Inovance for technical
support.

7. The servo drive is
faulty.

The fault persists after the main
circuit is powered off and on
several times.

Replace the servo drive.

e E410.0: Main circuit undervoltage

Cause:

The DC bus voltage between P® and N© is lower than the undervoltage

threshold.

220V servo drive: Normal value: 310 V; Undervoltage threshold: 200 V (180 V for

S5R5 models)

380 V servo drive: Normal value: 540 V; Undervoltage threshold: 380 V
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Cause

Confirming Method

Solution

1. The power supply of the
main circuit is unstable or
power failure occurs.

2. Instantaneous power
failure occurs.

Check the specifications of
the power supply. Measure
whether the input voltages of
the main circuit on the power
supply side and the drive side
(L1, L2) are within the
following range:

220V servo drive:

Effective value: 220 V to 240 V
Allowable deviation: —10% to
+10% (198 V to 264 V)
Measure the voltages of all
the three phases.

3. The power supply voltage
drops during operation.

Monitor the power supply
voltage and check whether
the main circuit power supply
is applied to other devices,
resulting in insufficient power
capacity and voltage drop.

Increase the capacity of
the power supply.

4. A three-phase servo drive
is connected to a single-
phase power supply, leading
to phase loss.

Check whether the main
circuit is wired properly and
whether the phase loss
detection (200A-01h (HOA-00))
is disabled.

Replace the cables and
connect the main circuit
cables correctly.
Three-phase: R, S, T

5. The servo drive is faulty.

Check whether the bus
voltage 200B-1Bh (HOB-26)
detected is within the
following range:

220V servo drive: 200B-1Bh
(HOB-26) < 200V

380V servo drive: 200B-1Bh
(HOB-26) < 380V

The fault persists after the
main circuit (L1, L2) is
powered off and on several
times.

Replace the servo drive.

e E420.0: Phase loss
Cause:

Phase loss occurs on the three-phase servo drive.
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Cause

Confirming Method

Solution

1. The three-phase input
cables are connected
improperly.

Check whether the cables
between the power supply
side and R/S/T terminals of
the servo drive are
connected properly.

Replace the cables and
connect the main circuit
cables correctly.

2. A single-phase power
supply is used for a three-
phase servo drive.

3. The three-phase power
supply is unbalanced or the
voltages of the three phases
are too low.

Check the specifications of
power supply and measure
whether the voltage input to
the main circuit is within the
following range:

220 V servo drive:

Effective value:

220Vto 240V

Allowable deviation: -10% to
+10% (198 V to 264 V)

380V servo drive:

Effective value:

380V to 440V

Allowable deviation: -10% to
+10% (342 Vto 484 V)
Measure the voltages of all
the three phases.

A three-phase servo drive of
0.75 KW (2001-03h (H01-02) =
5) is allowed to run under a
single-phase power supply.
If the input voltage is within
specified range, set 200A-
01h (HOA-00) to 2 (Inhibit
phase loss fault and
warning).

If the input voltage is
outside the specified range,
replace or adjust the power

supply.

4. The servo drive is faulty.

The fault persists after the
main circuit (R/S/T) is
powered off and on several
times.

Replace the servo drive.

e E430.0: Control circuit power supply undervoltage

Cause:

220V servo drive: Normal value 310 V; Undervoltage threshold 190 V

380V servo drive: Normal value 540 V; Undervoltage threshold 350 V
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Cause

Confirming Method

Solution

Check whether the control
circuit (L1C, L2C) isin the
process of power-off or
instantaneous power failure
occurs.

Power off and on the servo
drive again. If unexpected
power failure occurs, ensure
the power supply is stable.

1. The control circuit
power supply is unstable
or power failure occurs.

Check whether the input
voltage of the control circuit
cables on the drive side is
within the following range:
220V servo drive:

Effective value: 220 V to 240 V
Allowable deviation: =10% to
+10% (198 V to 264 V)

380 V servo drive:

Effective value: 380 V to 440 V
Allowable deviation: =10% to
+10% (342 V to 484 V)

Increase the power supply
capacity.

2. The control circuit
cables are in poor
contact.

Check whether control cables
are well connected and
whether the voltage of control
circuit cables (L1C, L2C) is
within the specified range.

Re-connect or replace the
cables.

e E500.0: Motor overspeed

Cause: The actual speed of the motor exceeds the overspeed threshold.

Cause

Confirming Method

Solution

1. The U/V/W phase
sequence of motor cables is
wrong.

Check whether U/V/W phase
sequence on the drive side is
consistent with that on the
motor side.

Connect the U/V/W cables in
the correct phase sequence.

2. Parameter 200A-09h (HOA-
08) is set improperly.

Check whether the
overspeed threshold is lower
than the maximum speed
needed:

Overspeed threshold = 1.2 x
Maximum motor speed
(when 200A-09h (HOA-08) =
0).

Overspeed threshold = HOA-
08 (when HOA-08 + 0, and
HOA-08 < 1.2 x Maximum
motor speed)
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Cause

Confirming Method

Solution

3. The input reference
exceeds the overspeed
threshold.

Check whether the motor
speed corresponding to the
input reference exceeds the
overspeed threshold.

o Position control mode: In
CSP mode, view the gear
ratio 6091-01h/6091-02h to
determine the position
reference increment for an
individual synchronization
cycle and convert it to the
speed information. In PP
mode, view the gear ratio
6091-01h/6091-02h and
determine the value of
6081h (Profile velocity). In
HM mode, view the gear
ratio 6091-01h/6091-02h
and determine the value of
6099-01h and 6099-02h.
Speed control mode: View
the values of 6091h (Gear
ratio), 60FFh (Target
velocity), H06-06...H06-09,
and 607Fh (Max. profile
velocity).

Torque control mode: View
the speed limits defined by
HO07-19 and H07-20 and
check the corresponding
speed limits.

o Position control mode: In
CSP mode, decrease the
position reference
increment for an individual
synchronization cycle. The
host controller should
handle the position ramp
when generating
references. In PP mode,
decrease the value of
6081h or increase the
acceleration/deceleration
ramp (6083h, 6084h). In HM
mode, decrease the values
of 6099-01h and 6099-02h
or increase the
acceleration/deceleration
ramp (609Ah). Decrease
the gear ratio according to
actual conditions.

Speed control mode:
Decrease the target speed,
speed limit, and gear ratio.
In PV mode, increase the
speed ramp (6083h,
6084h). In CSV mode, the
host controller should
handle the speed ramp.
Torque control mode: Set
the speed limit to a value
lower than the overspeed
threshold.

4. The motor speed
overshoots.

5. The servo drive is faulty.

Check in the software tool
whether the speed feedback
exceeds the overspeed
threshold.

The fault persists after the
servo drive is powered off
and on again.

Adjust the gains or
mechanical operating
conditions.

Replace the servo drive.

e E500.1: Speed feedback overflow

Cause:

The FPGA speed measurement overflows.
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Cause

Confirming Method

Solution

The FPGA speed
measurement is abnormal.

Check whether bit9 of HOB-
30is 1.

1. The speed feedback is
abnormal, check whether
the encoder version (H00-
04) is proper.

2. The encoder cable is
abnormal, replace the
encoder cable.

3. The encoder cable is
being disturbed. Re-
connect the grounding
cable and the shielded
cable or install a magnetic
ring.

e E500.2: FPGA position fee

dback pulse overspeed

Cause

Confirming Method

Solution

The MCU detects excessive
pulse increment fed back by
FPGA.

1. Check whether the value
of HOB-17 changes
abruptly.

2. Check whether the
communication between
the servo drive and the
encoder is being
disturbed.

Modify the value of HOA-70
(Overspeed threshold). The
default value of HOA-70 is 0.
Take the maximum speed of
the motor as the threshold
for excessive pulse
increment.

e E602.0: Angle auto-tuning error

Cause:

Unusual jitter occurs on the encoder feedback during angle auto-tuning.

Cause

Confirming Method

Solution

The data fed back by the
encoder is abnormal.

Check if the encoder
communication is being
disturbed.

Check the wiring of the
encoder.

e E602.2: Wrong U/V/W phase sequence detected in angle auto-tuning

Cause:

A wrong U/V/W phase sequence is detected in angle auto-tuning.

Cause

Confirming Method

Solution

U/V/W cables are connected
reversely, which is detected
during angle auto-tuning.

Check whether U/V/W
phases are wired correctly.

Exchange cables of any two
phases among U/V/W and
perform auto-tuning again.
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e E605.0: Motor speed too high upon S-ON

Cause:

The motor speed exceeds the rated speed when the servo drive in size A/B is

switched on.

Cause

Confirming Method

Solution

The motor speed exceeds
the rated speed when the
servo drive is switched on.

Check whether the motor is
in the power generating
state when the servo drive is
switched on.

Reduce the motor speed
before switching on the
servo drive.

e E620.0: Motor overload
Cause:

The accumulative heat of the motor reaches the fault threshold.

Cause

Confirming Method

Solution

1. The motor and encoder
cables are connected
improperly or in poor
contact.

Check the wiring among the
servo drive, motor and
encoder according to the
correct wiring diagram.

Connect cables according to
the correct wiring diagram.
It is recommended to use
the cables provided by
Inovance.

When customized cables are
used, prepare and connect
the customized cables
according to the wiring
instructions.

2. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

Confirm the overload
characteristics of the servo
drive or motor.

Check whether the average
load rate (200B-0DH (HOB-
12)) of the servo drive keeps
exceeding 100.0%.

Replace with a servo drive of
higher capacity and a
matching servo motor.
Reduce the load and
increase the acceleration/
deceleration time.

3. Acceleration/deceleration
is too frequent or the load
inertia is too large.

Calculate the mechanical
inertia ratio or perform
inertia auto-tuning, and view
the inertia ratio in 2008-10h
(H08-00).

Confirm the individual
operation cycle when the
servo motor operates
cyclically.

Increase the acceleration/
deceleration time in an
individual operation cycle.

4. The gains are improper or
the stiffness level is too high.

Check whether the motor
vibrates and generates
unusual noise during
operation.

Adjust the gains again.
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Cause

Confirming Method

Solution

5. The model of the servo
drive or motor is set
incorrectly.

View the servo drive model
(2001-0Bh (H01-10)) and
motor model (2000-06h
(HOD-05)) saved in the serial
encoder.

Read the servo drive
nameplate and set the servo
drive model (2001-0Bh (HO1-
10)) and motor model
properly according to
section "Servo Drive Model
and Nameplate" in SV660N
Series Servo Drive Hardware
Guide.

6. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

Check the reference and the
motor speed (200B-01h
(H0B-00)) through the
software tool or keypad.

« References in the position
control mode: 200B-0Eh
(HOB-13) (Input position
reference counter)

« References in the speed
control mode: 200B-02h
(HOB-01) (Speed reference)

« References in the torque
control mode: 200B-03h
(HOB-02) (Internal torque
reference)

Check whether the reference

value is not 0 but the motor

speed is 0 RPM in the
corresponding mode.

Eliminate the mechanical
factors.

7. The servo drive is faulty.

The fault persists after the
servo drive is powered off
and on again.

Replace the servo drive.

Note

When this fault occurs, stop for at least 30s before further operations.

e E630.0: Motor stalled
Cause:

The actual motor speed is lower than 10 RPM but the torque reference reaches the
limit, and such status persists for the time defined by 200A-21h (HOA-32).
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Cause

Confirming Method

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the servo drive.

Perform motor trial run
without load and check
cable connections and the
phase sequence.

Connect cables again
according to the correct
wiring diagram or replace
the cables.

2. The motor parameters
(especially the number of
pole pairs) are set
improperly and motor angle
auto-tuning is not
performed.

Read parameters in group
HOO to check whether the
number of pole pairs are set
properly.

Perform several angle auto-
tunings on the motor and
check whether the value of
H00-28 is consistent upon
each angle auto-tuning.

Modify the motor parameter
values.

3. The communication
commands are being
disturbed.

Check whether jitter occurs
on the commands sent from
the host controller and
whether EtherCAT
communication is being
disturbed.

Check whether the
communication line
between the host controller
and the servo drive is being
disturbed.

4. The motor is stalled due
to mechanical factors.

Check the reference and the
motor speed (HOB-00)
through the software tool or
keypad.

« References in the position
control mode: HOB-13
(Input position reference
counter)

« References in the speed
control mode: HOB-01
(Speed reference)

« References in the torque
control mode: HOB-02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 RPM in the
corresponding mode.

Check the current feedback

(torque reference)

waveform.

Check whether any
mechanical part gets stuck
or eccentric.

Note

When this fault occurs, stop for at least 30s before further operations.

o E640.0: IGBT over-temperature
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Cause: The IGBT temperature reaches the fault threshold defined by HOA-18.

Cause

Confirming Method

Solution

1. The ambient temperature
is too high.

2. The servo drive is
restarted several times to
reset the overload fault.

Measure the ambient
temperature, view the fault
records (set 200B-22h (HOB-
33) and 200B-23h (HOB-34))
to check whether an
overload fault or warning
(E620, E630, E650, E909,
E920, E922) occurs.

« Improve the cooling
conditions of the servo
drive to lower down the
ambient temperature.

« Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo
drive and servo motor.
Increase the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop for at least 30s before further operations.

e E640.1: Flywheel diode over-temperature

Cause:

The temperature of the flywheel diode reaches the fault threshold defined by

HOA-18.
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Cause

Confirming Method

Solution

1. The ambient temperature
is too high.

2. The servo drive is
restarted several times to
reset the overload fault.

Measure the ambient
temperature, view the fault
records (set 200B-22h (HOB-
33) and 200B-23h (HOB-34))
to check whether an
overload fault or warning
(E620, E630, E650, E909,
E920, E922) occurs.

« Improve the cooling
conditions of the servo
drive to lower down the
ambient temperature.

o Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo
drive and servo motor.
Increase the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop for at least 30s before further operations.

e E650.0: Heatsink over-temperature

Cause:

The temperature of the servo drive power module is higher than the over-

temperature threshold.
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Cause

Confirming Method

Solution

1. The ambient temperature
is too high.

Measure the ambient
temperature.

Improve the cooling
conditions of the servo drive
to lower down the ambient
temperature.

2. The servo drive is
restarted several times to
reset the overload fault.

View the fault records (set
200B-22h (HOB-33) and
200B-23h (HOB-34)) to check
whether an overload fault or
warning (E620.0, E630.0,
E650.5, E909.0, E920.0,
£922.0) occurs.

Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo drive
and servo motor. Increase
the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop for at least 30s before further operations.

e E660.0: Air-cooled motor over-temperature

Cause:

The temperature of the air-cooled motor is too high.

Cause

Confirming Method

Solution

The temperature of the air-
cooled motor is too high.

Measure whether the
temperature of the air-
cooled motor is too high.

Cool the motor down.

e E661.0: Auto-tuned gains too low
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Cause

Confirming Method

Solution

1. The auto-tuned gain
values are wrong.

2. The internal gains reach
the lower limit (5 for
position loop and 10 for
speed loop).

3. Excessive overshoot
occurs during positioning.

« Check whether the

machine suffers from
periodic fluctuation.

o Check whether the

positioning threshold is
too low.

1. Set the notch manually

when vibration cannot be
suppressed automatically.

2. Check whether the

positioning threshold is
too low. Increase the
reference acceleration/
deceleration time.

3. Modify the electronic gear

ratio to improve the
reference resolution, or
increase the reference
filter time constant in the
Parameter configuration
interface. Check whether
the machine suffers from
periodic vibration.

e E731.0: Encoder battery failure

Cause:

The voltage of the absolute encoder battery is lower than 2.8 V.

Cause

Confirming Method

Solution

The battery is not connected
during power-off.

Check whether the battery is
connected during power-off.

Set 200D-15h (HOD-20) to 1
to clear the fault.

The encoder battery voltage
is too low.

Measure the battery voltage.

Use a new battery with the
matching voltage.

e E733.0: Encoder multi-turn counting error

Cause:

An encoder multi-turn counting error occurs.

Cause

Confirming Method

Solution

The encoder is faulty.

Set 200D-15h (HOD-20) to 2
to clear the fault. E733.0
persists after the servo drive
is powered on again.

Replace the motor.

E735.0: Encoder multi-turn counting overflow

Cause:

A multi-turn counting overflow occurs on the absolute encoder.
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Cause

Confirming Method

Solution

The number of forward
revolutions exceeds 32767
or the number of reverse
revolutions exceeds 32768.

Check whether the value of
HOB-70 is 32767 or 32768
when the servo drive works
in the absolute position
linear mode (H02-01 =1).

Set HOD-20 to 2 and power
on again. Perform homing if
necessary.

e ET740.2: Absolute encoder error

Cause:

Communication timeout occurs on the absolute encoder.

Cause

Confirming Method

Solution

The communication
between the servo drive and
the encoder is abnormal.

Check whether the value of
HOB-28 is not 0.

1. Check whether H00-00
(Motor code) is set
properly.

2. Check whether the
encoder cable is
connected properly.

3. Check whether the servo
drive and motor are
grounded properly. You
can install a magnetic ring
on the encoder cable to
reduce interference.

e ET740.3: Absolute encoder single-turn calculation error

Cause:

An encoder fault occurs.

Cause

Confirming Method

Solution

An encoder fault occurs.

Check whether bit7 of
HOB-28 is 1.

1. Check whether the
encoder version (H00-04)
is proper.

2. Check whether the
encoder cable is proper.

3. Replace the motor.

e ET740.6: Encoder data write error

Cause:

The attempt to write the encoder data fails.
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Cause

Confirming Method

Solution

An error occurs when writing
the position offset after
angle auto-tuning.

Replace with a new encoder
cable. If the fault no longer
occurs after cable
replacement, it indicates the
original encoder cable is
damaged.

Keep the motor in a fixed
place, power on the servo
drive several times and
check the electrical angle
changes in 200B-12h (HOB-
17). The electrical angle
change should be within
+30°.

Replace with a new encoder
cable. If the fault persists
after the encoder cable is
replaced, the encoder may
be faulty. In this case,
replace the servo motor.

E755.0: Nikon encoder co

mmunication fault

Cause

Confirming Method

Solution

1. An encoder

communication error or
encoder fault is detected
after servo drive
initialization is done upon
power-on.

1. Check whether the
encoder cable is
connected properly.

2. Check whether strong
interference sources are

1. Ensure the encoder cable
is connected properly.

2. Take proper shielding
measures in case of

2. E755.0 will be reported .
when a Nikon encoder present and whether strong interference
that has been idled for a connectors are loose or sources.

L cables are broken.
long time is powered on
again.
e ET765.0: Nikon encoder out of limit
Cause Confirming Method Solution

Over-temperature,
overspeed, or EEPROM
access error is detected in
the encoder.

The error is detected by the
Nikon encoder. The servo
drive only displays the error.

Set HOD-21 to 1 to clear the
fault.

E902.2: Torque reach sett

ing invalid

Cause

Confirming Method

Solution

The DO parameters set for
torque reach in the torque
control mode are invalid.

Check whether the value of
2007-17h (H07-22) is equal
to or less than the setpoint
(unit: 0.1%) of 2007-18h
(HO7-23).

Set 2007-17h (H07-22) to a
value higher than 2007-18h
(HOT-23).

EA33.0: Encoder read/write check error
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Cause:

Encoder parameters are abnormal.

Cause

Confirming Method

Solution

1. The serial incremental
encoder cable is
disconnected or loose.

Check the wiring.

Check for wrong connection,
disconnection and poor
contact of the encoder
cable. Route the motor
cable and encoder cable
through different routes.

2. An error occurs when
reading/writing the serial
incremental encoder
parameters.

If the fault persists after the
servo drive is powered off
and on several times, the
encoder is faulty.

Replace the servo motor.

e EBO00.0: Position deviation too large

Cause:

The position deviation is larger than the setpoint of 6065h in the position control

mode.

Cause

Confirming Method

Solution

1. U/V/W output phase loss
or incorrect phase
sequence occurs on the
servo drive.

Perform a no-load trial run on
the motor and check the
wiring.

Connect cables again
according to the correct
wiring diagram or replace
the cables.

2. The servo drive U/V/W
cables or the encoder
cable is disconnected.

Check the wiring.

Connect the cables again.
The U/V/W phase sequence
on the drive side must be
consistent with that on the
motor side. Replace with
new cables if necessary and
ensure cables are connected

properly.
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Cause

Confirming Method

Solution

3. The motor is stalled due
to mechanical factors.

Check the reference and the

motor speed (200B-01h (HOB-

00)) through the software tool

or keypad.

« References in the position
control mode: 200B-0Eh
(HOB-13) (Input position
reference counter)

o References in the speed
control mode: 200B-02h
(HOB-01) (Speed reference)

« References in the torque
control mode: 200B-03h
(HOB-02) (Internal torque
reference)

Check whether the reference

value is not 0 but the motor

speed is 0 RPM in the
corresponding mode.

Eliminate the mechanical
factors.

4. The gain values are too
low.

Check the position loop gain
and speed loop gain of the
servo drive.

1st gain set: H08-00...H08-02
2nd gain set: H08-03...H08-05

Adjust the gain values
manually or perform gain
auto-tuning.

5. The position reference
increment is too large.

Position control mode:

o In CSP mode, view the gear
ratio 6091-01h/6091-02h and
determine the position
reference increment for an
individual synchronization
cycle and convert it to the
speed information.

o In PP mode, view the gear
ratio 6091-01h/6091-02h and
determine the value of
6081h (Profile velocity).

« In HM mode, view the gear
ratio 6091-01h/6091-02h and
determine the value of 6099-
01h and 6099-02h.

o CSP: Decrease the position
reference increment for an
individual synchronization
cycle. The host controller
should handle the position
ramp when generating
references.

o PP: Decrease the value of
6081h orincrease the
acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decrease the value of
6099-01h and 6099-02h or
increase the acceleration/
deceleration ramp (609Ah).

« Decrease the gear ratio
according to actual
conditions.
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Cause

Confirming Method

Solution

6. Given the operating
condition, the value of
6065h (Following error
window) is too low.

Check whether the setpoint of
6065h is too low.

Increase the setpoint of
6065h.

7. The servo drive/motor is
faulty.

Monitor the operating
waveforms using the
oscilloscope function in the
software tool:

position reference, position
feedback, speed reference,
torque reference

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO00.1: Position deviation overflow

Cause:

The position deviation

is too large.

Cause

Confirming Method

Solution

1. U/V/W output phase
loss or incorrect phase
sequence occurs on the
servo drive.

Perform a no-load trial run on
the motor and check the wiring.

Connect cables again
according to the correct
wiring diagram or replace
the cables.

2. The servo drive U/V/W
cables or the encoder
cable is disconnected.

Check the wiring.

Connect the cables again.
The U/V/W phase sequence
on the drive side must be
consistent with that on the
motor side. Replace with
new cables if necessary and
ensure cables are connected

properly.

3. The motor is stalled
due to mechanical
factors.

Check the reference and motor
speed (HOB-00) through the
software tool or keypad.

« References in the position
control mode: HOB-13(Input
position reference counter)

 References in the speed
control mode: HOB-01(Speed
reference)

« References in the torque
control mode: HOB-02(Internal
torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 RPM in the
corresponding mode.

Eliminate the mechanical
factors.
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Cause

Confirming Method

Solution

4. The gain values are too
low.

Check the position loop gain
and speed loop gain of the
servo drive.

o 1st gain set: H08-00...H08-02
« 2nd gain set: H08-03...H08-05

Adjust the gain values
manually or perform gain
auto-tuning.

5. The position reference
increment is too large.

Position control mode:

o In CSP mode, view the gear
ratio 6091-01h/6091-02h and
determine the position
reference increment for an
individual synchronization
cycle and convert it to the
speed information.

o In PP mode, view the gear
ratio 6091-01h/6091-02h and
determine the value of 6081h
(Profile velocity).

o In HM mode, view the gear
ratio 6091-01h/6091-02h and
determine the value of 6099-
01h and 6099-02h.

o CSP: Decrease the position
reference increment for an
individual synchronization
cycle. The host controller
should handle the position
ramp when generating
references.

o PP: Decrease the value of
6081h or increase the
acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decrease the value of
6099-01h and 6099-02h or
increase the acceleration/
deceleration ramp (609Ah).

Decrease the gear ratio

according to actual

conditions.

6. Given the operating
condition, the value of
6065h (Following error
window) is too low.

Check whether the setpoint of
6065h is too low.

Increase the setpoint of
6065h.

7. The servo drive/motor
is faulty.

Monitor the operating
waveforms using the
oscilloscope function in the
software tool:

position reference, position
feedback, speed reference,
torque reference

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBOL.1: Individual position reference increment too large

Cause:

The target position increment is too large.
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Cause Confirming Method Solution

1. Check whether the maximum speed of
the motor fulfills the application
requirement. If yes, reduce the target
position reference increment, which is to
lower the profile reference speed. If not,

replace the servo motor.
Check the variation P

The target position
geLp between two adjacent

increment is too

2. Before switching the mode or enabling

l target positions using the servo drive, check whether the target
arge.
& the software tool. position is aligned with current position
feedback.

3. The communication sequence of the
host controller is abnormal, leading to
slave data error. Check the
communication sequence of the host

controller.

e EBO01.2: Position reference increment too large continuously
Cause:

The target position increment exceeds the limit value N times consecutively.

Cause Confirming Method Solution

1. Check whether the maximum speed of
the motor fulfills the application
requirement. If yes, reduce the target
position reference increment, which is to
lower the profile reference speed. If not,

replace the servo motor.
Check the variation P

The target position
EeLp between two adjacent

increment is too

2. Before switching the mode or enabling

l target positions using the servo drive, check whether the target
arge.
& the software tool. position is aligned with current position
feedback.

3. The communication sequence of the
host controller is abnormal, leading to
slave data error. Check the
communication sequence of the host

controller.

e EBO01.3: Command overflow
Cause:
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The target position is still in the process of transmission when the servo limit or
software position limit signal is activated and the 32-bit upper/lower limit is

reached.

Cause

Confirming Method

Solution

The target position is still in
the process of transmission
when the servo limit or
software position limit
signal is activated and the
32-bit upper/lower limit is
reached.

Check whether the host
controller continues sending
commands after overtravel
warning is reported by the
servo drive.

1. Detect the servo limit
signal (bit0 and bitl of
60FD recommended)
through the host
controller.

2. Stop sending limit
direction commands
when an active servo limit
signal is detected by the
host controller.

e EBO01.4: Target position beyond upper/lower limit

Cause:

The target position exceeds the upper/lower limit of the unit position in the single-

turn absolute mode.

Cause

Confirming Method

Solution

The target position exceeds
the upper/lower limit of the
unit position in the single-
turn absolute mode.

Check whether the set target
position is within the single-
turn upper/lower limit.

Set the target position to a
value within the upper/
lower limit.

e EE09.0: Software position limit setting error

Cause:

The lower limit of the software position limit is equal to or higher than the upper

limit.

Cause

Confirming Method

Solution

The lower limit of the
software position limit is
equal to or larger than the
upper limit.

Check the values of 607D-
01h and 607D-02h.

Set 607D-01h to a value
lower than 607D-02h.

e EE09.1: Home setting error

Cause:

The home offset exceeds the upper/lower limit.
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Cause

Confirming Method

Solution

1. The home offset is outside
the software position limit.

The home offset is outside
the software position limit
when the encoder works in
the incremental mode,

absolute linear mode, and
single-turn absolute mode.

Set the home offset to a
value within the software
position limit.

2. The home offset is beyond
the upper/lower limit in the
rotation mode.

The home offset is outside
the mechanical single-turn
upper/lower limit when the
encoder works in the
rotation mode.

Set the home offset to a
value within the mechanical
single-turn upper/lower
limit.

Cause:

EE09.2: Gear ratio beyond the limit

The electronic gear ratio exceeds the limit: (0.001, 4000 x Encoder resolution/

10000).

Cause

Confirming Method

Solution

The set electronic gear ratio
exceeds the preceding
range.

Check whether the ratio of
6091-01h to 6091-02h
exceeds the preceding
range.

Set the gear ratio according
to the preceding range.

e EE09.3: No synchronization signal

Cause:

The MCU does not receive the synchronization signal when the servo
communication is switched to OP status.

Cause

Confirming Method

Solution

1. The communication
synchronization clock is
configured improperly.

Replace with another master
(such as Beckhoff or Omron
PLC) and perform tests to
compare between different
masters.

Rectify improper
configurations.

2. The IN/OUT port of
EtherCAT communication is
connected reversely.

Check whether the INJOUT
port is connected reversely.

Connect the IN and OUT
ports in the correct
sequence.
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Cause

Confirming Method

Solution

3. The slave controller
integrated circuit is
damaged.

If the fault persists after the
master is replaced, measure
the synchronization signal
generated by the slave
controller integrated circuit
with an oscilloscope. If there
is no signal, the slave
controller integrated circuit
is damaged.

Contact Inovance for
replacing the slave
controller integrated circuit.

4. The MCU pins are
damaged.

Test the synchronization
signal generated by the
slave controller integrated
circuit with an oscilloscope.
If there is a signal, the pins
of the MCU integrated circuit
are damaged.

Contact Inovance for
replacing the MCU
integrated circuit.

e EE09.5: PDO mapping beyond the limit

Cause:

The number of the mapping objects in TPDO or RPDO exceeds 10.

Cause

Confirming Method

Solution

The number of mapping
objects in TPDO or RPDO
exceeds 10.

Check the number of self-
indexes configured in 1600h
or 1A00h.

The number of mapping
objects in TPDO or RPDO
cannot exceed 10.

6.4 Solutions to Warnings

e E121.0: S-ON command invalid

Cause:

The S-ON signal is set repeatedly.

Cause

Confirming Method

Solution

1. The servo drive is enabled
internally at the same time
when the S-ON signal is
activated through
communication.

Check whether an S-ON
signal is sent from the host
controller when auxiliary
functions (200D-03h (HOD-
02), 200D-04h (HOD-03), and
200D-0Ch (HOD-11)) are
used.

Switch off the S-ON signal
sent from the host
controller.

2. The S-ON signal is sent
from the DI and the software
tool simultaneously.

Check whether the S-ON
signal is sent from the DI
and the software tool
simultaneously.

Switch off the redundant S-
ON signal.
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E600.0: Inertia auto-tuning failure

Cause:

The vibration cannot be suppressed. Enable vibration suppression manually to

dampen the vibration.

The auto-tuned values fluctuate dramatically. Increase the maximum operating
speed, reduce the acceleration/deceleration time, and shorten the stroke of the
lead screw during ETune operation.

Mechanical couplings of the load are loose or eccentric. Rectify the mechanical
faults.

A warning occurs during auto-tuning and causes interruption. Rectify the fault

causes and perform inertia auto-tuning again.
= The vibration cannot be suppressed if the load carries a large inertia. In this
case, increase the acceleration/deceleration time first to ensure the motor

current is unsaturated.

Cause

Confirming Method

Solution

1. Continuous vibration
occurs during auto-tuning.
2. The auto-tuned values
fluctuate dramatically.

3. Mechanical couplings of
the load are loose or the
mechanism is eccentric.

4. A warning occurs during
auto-tuning and causes
interruption.

5. The vibration cannot be
suppressed if the load
carries large inertia. In this
case, increase the
acceleration/deceleration
time to ensure the motor
current is unsaturated.

Perform internal inspection
to check whether the torque
jitters upon stop (not FFT).

3.

. Rectify the fault and

perform inertia auto-
tuning again.

. For vibration that cannot

be suppressed, enable
vibration suppression
function.

Ensure mechanical
couplings are connected
securely.

. Increase the maximum

operating speed, reduce
the acceleration/
deceleration time, and
shorten the stroke of the
lead screw during ETune
operation.

e EG601.0: Homing warning
Cause:

When using the homing function, the home is not found within the time defined by

2005-24h.
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Cause

Confirming Method

Solution

1. The home switch is
faulty.

There is only high-speed
searching but no low-speed
searching during homing.
After high-speed searching,
low-speed searching in the
reverse direction applies .

o If Z signalis used as the home
signal, a hardware Dl is used as
the deceleration point, check
whether DI functions (FunIN.14
for positive position limit;
FunIN.15 for negative position
limit; FunIN.31 for home switch)
are set properly in group 2003h
and then check the wiring of the
DI. Change the DI logic manually
and observe the value of 200B-
04h (HOB-03) to see whether the
servo drive receives the
corresponding DI level change. If
not, the DI is wired improperly. If
yes, a fault occurs during homing.
Perform the homing operation
correctly.

 The preceding process also
applies when the home switch is
used as the home signal.

2. The time limit for
homing is too short.

Check whether the value of
2005-24h (H05-35) is too
small.

Increase the value of
2005-24h (H05-35).

3. The speed in high-
speed searching for
the home switch signal
is too low.

Check the distance
between the initial position
of homing and the home
switch. Then check whether
the value of 6099-01h is too
small, resulting in a long
homing process.

Increase the value of 6099-01h.

e E601.1: Homing switch error

Cause:

The homing switch is set improperly.

Cause

Confirming Method

Solution

The home switch is set
improperly.

Check whether the limit
signals at both sides are
both activated.

Check whether the limit

point signal/home signa
both activated.

signal and the deceleration

Set the hardware switch
position properly.

lare

e E601.2: Homing method setting error

Cause:

The homing method (0x6098h) is set improperly.
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Cause

Confirming Method

Solution

The homing method
(0x6098) is set to a value
outside [-2 to +14] when the
absolute position single-turn
mode is used (H02-01 = 4).

Check the setpoint of
0x6098.

Set 0x6098 to a value within
the specified range.

The homing method
(0x6098) is set to a value
outside [-2, 14], [17, 30], and
[33,35] in modes other than
absolute position single-turn
mode.

Check the setpoint of
0x6098.

Set 0x6098 to a value within
the specified range.

e E730.0: Encoder battery warning

Cause:

The voltage of the absolute encoder battery is lower than 3.0 V.

Cause

Confirming Method

Solution

The voltage of the absolute
encoder battery is lower
than 3.0 V.

Measure the battery voltage.

Use a new battery with the
matching voltage.

e E900.0: Emergency stop
Cause:

The logic of the DI (hardware DI or virtual DI) assigned with FunIN.34
(EmergencyStop) is active.

Cause

Confirming Method

Solution

FunIN.34 (EmergencyStop) is
triggered.

Check whether the logic of
the DI assigned with
FunIN.34 (EmergencyStop) is
active.

Check the operating mode
and clear the active DI
braking signal without
affecting the safety

performance.
e E902.0: DI setting invalid
Cause:
DI function parameters are set to invalid values.
Cause Confirming Method Solution

DI (DI1...DI5) function
parameters are set to invalid
values.

Check whether H03-02, HO3-
04, H03-06, H03-08, and HO3-
10 are set to invalid values.

Set DI function parameters
to valid values.

e E902.1: DO setting invalid

Cause:

DO function parameters are set to invalid values.
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Cause

Confirming Method

Solution

DO (DO1...003) function
parameters are set to invalid

values.

Check whether H04-00, HO4-
02, and H04-04 are set to
invalid values.

Set DO function parameters
to valid values.

e E902.2: Invalid setting for torque reach

Cause:

The DO parameters set for torque reach in the torque control mode are invalid.

Cause

Confirming Method

Solution

The DO parameters set for
torque reach in the torque
control mode are invalid.

Check whether the value of
HO7-22 is lower than or
equal to the value of H07-23
(unit: 0.1%).

Set HO7-22 to a value higher
than that of HO7-23.

e FE908.0: Model identification failure

Cause:

The first two check bytes of model identification are incorrect, indicating the
attempt to read model identification parameter fails.

Cause

Confirming Method

Solution

1. The model identification

parameter is not written.

2. The check bytes of model
identification are incorrect.

The warning persists after
restart.

1. Write the model
identification parameter
again.

2. Set H01-72 to 1 to hide the
model identification
function.

e E909.0: Motor overload warning

Cause:

The accumulative heat of the motor reaches the warning threshold (90% of the
maximum allowable heat).
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Cause

Confirming Method

Solution

1. The motor cables and
encoder cable are
connected improperly or
in poor contact.

Check the wiring among the
servo drive, servo motor and the
encoder according to the
correct wiring diagram.

Connect cables according
to the correct wiring
diagram.

It is recommended to use
the cables provided by
Inovance.

When customized cables
are used, prepare and
connect the customized
cables according to the
wiring instructions.

2. The load is so heavy
that the effective torque
outputted by the motor
keeps exceeding the rated
torque.

Confirm the overload
characteristics of the servo drive
or motor.

Check whether the average load
rate (HOB-12) keeps exceeding
100.0%.

Replace with a servo drive
of higher capacity and a
matching servo motor.
Reduce the load and
increase the acceleration/
deceleration time.

3. Acceleration/
Deceleration is too
frequent or the load
inertia is too large.

Check the mechanical inertia
ratio or perform inertia auto-
tuning. View the value of H08-15
(Load moment of inertia ratio).
Confirm the individual
operation cycle when the servo
motor operates cyclically.

Increase the acceleration/
deceleration time.

4. The gain values are
improper or the stiffness
level is too high.

Check whether the motor
vibrates and generates unusual
noise during operation.

Adjust the gains again.

5. The model of the servo
drive or motor is set
improperly.

View the serial-type motor
model in H00-05 and the servo
drive model in H01-10.

Read the servo drive
nameplate and set the
servo drive model (H01-10)
and motor model properly.
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Cause

Confirming Method

Solution

6. The motor is stalled
due to mechanical
factors, resulting in
overload during
operation.

Check the reference and the
motor speed (HOB-00) through
the software tool or the keypad.
« References in the position
control mode: HOB-13 (Input
position reference counter)

« References in the speed
control mode: HOB-01 (Speed
reference)

« References in the torque
control mode: HOB-02 (Internal
torque reference)

Check whether the reference

value is not 0 or is very large but

the motor speed is 0 RPM in the
corresponding mode.

Eliminate the mechanical
factors.

7. The servo drive is
faulty.

Power off and on the servo drive
again.

Replace the servo drive if
the fault persists after the
servo drive is powered off
and on again.

e E920.0: Regenerative resistor overload

Cause:

The accumulative heat of the regenerative resistor is too high and reaches the
warning threshold (90% of the maximum allowable heat).

Cause

Confirming Method

Solution

1. The cable connected to
the external regenerative
resistor is in poor contact,
disconnected or broken.

Remove the external
regenerative resistor and
measure whether its
resistance is "oo" (infinite).
Measure whether the
resistance between terminals
P® and Cis "oo" (infinite).

Replace with a new
external regenerative
resistor. After confirming
the resistance measured is
the same as the nominal
value, connect it between
terminals P® and C.

Connect the external
regenerative resistor
between terminals P® and
C with a proper cable.

2. The jumper between
terminals P® and D is
shorted or disconnected
when the built-in

regenerative resistor is used.

Measure whether the
resistance between terminals
P® and D is "oo" (infinite).

Ensure terminals P® and D
are jumpered.
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Cause

Confirming Method

Solution

3.2002-1Ah (H02-25) is set
improperly when an external
regenerative resistor is used.

4. The resistance of the
external regenerative
resistor is too large.

5. The value of 2002-1Ch
(H02-27) (Resistance of
external regenerative
resistor) is larger than the
resistance of the external
regenerative resistor used.

6. The input voltage of the
main circuit is beyond the
specified range.

o View the setpoint of
H02-25.

« Measure the resistance of
the external regenerative
resistor connected between
P® and C. Check whether
the resistance measured is
too large by comparing it
with the value listed in
Table "Specifications of the
regenerative resistor".

o Check whether the value of
H02-27 is larger than the
resistance of the external
regenerative resistor
connected between
terminals P® and C.

Check whether the input
voltage of the main circuit
cable on the drive side is
within the following range:
¢ 220V servo drive:
Effective value: 220 V to 240
VAllowable deviation: -10%
to +10% (198 V to 264 V)
« 380 V servo drive:
Effective value: 380 V to 440
VAllowable deviation: -10%
to +10% (342 V to 484 V)

Set H02-25 (Regenerative
resistor type) based on
section "Wiring and Setting
of the Regenerative
Resistor" in SV660N Series
Servo Drive Hardware
Guide.

H02-25 =1 (external,
naturally ventilated)
H02-25 =2 (external,
forced-air cooling)

Select a proper
regenerative resistor
according to Table
"Specifications of the
Regenerative Resistor" in
SV660N Series Servo Drive
Commissioning Guide.

Set H02-27 according to
the resistance of the
external regenerative
resistor used.

Replace or adjust the
power supply according to
the specified range.
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Cause Confirming Method Solution

Perform moment of inertia
auto-tuning according to
section "Inertia auto-tuning"
in SV660N Series Servo Drive

o Select an external
regenerative resistor with

7. The load moment of Function Guide or calculate large capacity and set

inertia ratio is too large. the total mechanical inertia H02-26 (Power of the
based on mechanical external regenerative
parameters.

resistor) to a value

Check whether the actual consistent with the actual

load inertia ratio exceeds 30.

power.
8. The motor speed is « Select a servo drive with
excessively high and View the motor speed curve large capacity.
deceleration is not done during cyclic operation and « Reduce the load if
within the set time. The check whether the motorisin | 3|lowed.
motor is in the continuous the deceleration status « Increase the acceleration/
deceleration status during continuously. deceleration time if
cyclic operation. allowed.

View the motor speed curve | » Increase the motor
9. The capacity of the servo | in an individual cycle and operation cycle if
drive or the regenerative calculate whether the allowed.

resistor is insufficient. maximum braking energy can
be absorbed completely.

Replace with a new servo

10. The servo drive is faulty. drive

e E922.0: Resistance of the external regenerative resistor too small
Cause:

The value of 2002-1Ch (H02-27) (Resistance of external regenerative resistor) is
smaller than the value of 2002-16h (H02-21) (Permissible minimum resistance of
regenerative resistor).

Cause Confirming Method Solution

o If yes, replace with an
external regenerative
resistor that matches the
servo drive, then set 2002-
1Ch (H02-27) according to

When an external
regenerative resistor (2002- | Measure the resistance of

1Ah (H02-25)=1o0r2)is the external regenerative the resistance of the
used, the resistance of the resistor between P® and C resistor used. Finally
external regenerative and check whether it is connect the Hew resi;tor
resistor is lower than the lower than the value of between P® and C
glsrilslg:?epermlsyble 2002-16h (H02-21). « If not, set 2002-1Ch (H02-

27) according to the
resistance of the external
regenerative resistor used.

o E924.0: Regenerative transistor over-temperature
Cause:
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The estimated temperature of the regenerative transistor is higher than HOA-49

(Regenerative transistor over-temperature threshold).

Cause

Confirming Method

Solution

1. The temperature of the
regenerative transistor is too
high. 2. The regenerative
transistor will be turned off
automatically after overload
occurs.

The regenerative transistor
temperature exceeds the
threshold defined by
HOA-49.

Control the usage of the
regenerative transistor
based on actual conditions.

e E941.0: Parameter modifications activated at next power-on

Cause:

The parameters modified are those whose "Effective time" is "Next power-on".

Cause

Confirming Method

Solution

The parameters modified
are those whose "Effective
time" is "Next power-on".

Check whether parameters
you modified are those
whose "Effective Time" is
"Next power-on".

Power off and on the servo
drive again.

e E942.0: Parameter saved frequently

Cause:

The number of parameters modified at a time exceeds 200.

Cause

Confirming Method

Solution

A large number of
parameters are modified
and saved frequently to
EEPROM (200E-02h =1 or 3).

Check whether the host
controller executes
parameter modifications at
a brief interval.

Check the operation mode.
For parameters that need
not be saved in EEPROM, set
200E-02h (HOE-01) to 0.

e E950.0: Forward overtravel warning

Cause:

The logic of DI assigned with FunIN.14 (P-OT, positive limit switch) is active.
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Cause

Confirming Method

Solution

1. The logic of the DI
assigned with FuniIN.14 (P-
OT, positive limit switch) is
active.

2. The servo drive position
feedback reaches the
positive software position
limit.

o Check whether a Dl'in
group 2003h is assigned
with FunIN.14.

« Check whether the DI logic
of the corresponding bit of
200E-04h (HOE-03)
(Monitored DI status) is
active.

Check whether the position
feedback (0x6064) is close to
the value of 0x607D-02.

Check the operation mode
and on the prerequisite of
ensuring safety, send a
reverse run command or
rotate the motor to
deactivate the logic of the DI
assigned with FuniIN.14.

Ensure the servo drive
references are proper,
allowing the load travel
range to be within the
software position limit.

e E952.0: Reverse overtravel warning

Cause:

The logic of the DI assigned with FunIN.15 (N-OT, negative limit switch) is active.

Cause

Confirming Method

Solution

1. The logic of the DI
assigned with FuniIN.15 (N-
OT, negative limit switch) is
active.

o Check whether a Dl in
group 2003h is assigned
with FunIN.15.

o Check whether the DI logic
of the corresponding bit of
200E-04h (HOE-03)
(Monitored DI status) is
active.

Check the operation mode.
On the prerequisite of
ensuring safety, send a
forward run command or
rotate the motor to
deactivate the logic of DI
assigned with FuniIN.15.

2. The servo drive position
feedback reaches the
negative software position
limit

Check whether the position
feedback (0x6064) is close to
the value of 0x607D-02.

Ensure the servo drive
references are proper,
allowing the load travel
range to be within the
software position limit.

e EA41.0 Torque fluctuation compensation failure

Cause:

The attempt to write torque fluctuation compensation parameter to the encoder

fails.

Cause

Confirming Method

Solution

The attempt to write torque
fluctuation compensation
parameter to the encoder
fails. An encoder data read/
write error occurs.

Check the wiring of the
encoder.

If the fault persists after
several attempts, contact
Inovance for technical
support.
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6.5 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
Cause:

The synchronization cycle error exceeds the threshold.

cycle error too large

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.

21h.

Increase the value of 200E-
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7.1

Description of Parameters

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

0001h—001Fh

Static data types (standard data types, such as Boolean and
Integerl6)

0020h—-003Fh

Complex data types (predefined structure consisting of
simple types, such as PDOCommPar and SDOParmeter)

0040h—-005Fh

Manufacturer-specific complex data types

0060h—007Fh

Device profile-specific static data types

0080h—009Fh
00AOh-OFFFh

Device profile-specific complex data types

Reserved

1000h—-1FFFh

Communication profile area (such as the device type, error
register, and number of supported PDOs)

2000h-5FFFh

Manufacturer-specific profile area (such as parameter
mapping)

6000h—9FFFh

Standardized device profile area (for example, CiA402
protocol)

AO0Oh-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 7-1 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 7-1 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 7-2 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 7-3 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 7-4 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 7-5

Description for "Setting Condition & Effective Time"

Setting Condition

Description

At stop

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

Next power-on

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.

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

Table 7-6 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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7.2 Communication Parameters (Group 1000h)

- Name Device type Data Structure | VAR | Data Type Int32
ndex
’ Related
1000h | Access | RO | Mapping | No ol - Data Range - Default | 0x00020192
ode
Defines the CoE device profile type.
. Data
Name Manufacturer device name - Data Type -
Index Structure
1008h X Related
Access RO | Mapping No e - Data Range - Default | SV660-ECAT
ode
Defines the manufacturer device name.
. Data
Name Manufacturer hardware version - Data Type -
Structure
Dependent
Index P th
on the
1009h ) Related
Access RO | Mapping No Viord - 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
Dependent
Index P th
on the
100Ah ) Related
Access RO | Mapping No Vi - Data Range - Default software
ode
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 0D 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
i Structure
index —
X 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 Ve Data Range - Default 786696
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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Data

Name 3rd mapped object - 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

-327-



Description of Parameters

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
. Data .
Name 1st mapped object - Data Type | Uint32
Sub-index Structure
01h ) Related Data
Access | RO | Mapping No - 0104294967295 | Default 603F0010
Mode Range

-329-



Description of Parameters

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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D.
Name 10th mapped object ata - 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 DEE - 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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Data

Name 6th mapped object - 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 0to1 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) L2t - Data Type Uint32
Sub-index Structure
0% A RO | Mappin, N Related Data Default
ccess o - - efau -
pping Mode Range
Name Sync error Latd - 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
pping Mode Range
"0x0002" indicates the distributed clock synchronization mode 0 (DC Sync mode 0).
Name Cycle time (unit: ns) PELE - 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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7.3 Manufacturer-specific Parameters (Group 2000h)

7.3.1 Group 2000h: Servo Motor Parameters

Servo motor Sl Data Data
Name Condition & - ARR Uintl6
Index parameters K X Structure Type
Effective Time
2000h
. OD Data OD Default
Access | - | Mapping | Yes Related Mode - | Data Range Default
Range Value
Defines servo motor parameters.
Setting B
. ata
sl Name Number of entries Condition & - - Data Type uint8
index o Structure
- Effective Time
00 X
Access | RO ‘ Mapping ‘ No Related Mode - | DataRange - Default 6
Setfm{ng At stop Bt Data '
Sub- Name Motor code Condition & Next power- - Uint16
Lo Structure Type
index Effective Time on
01h X Data
Access | RW | Mapping | - Related Mode - e 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 - .
20-bit encoder

i i For details on the absolute encoder, See section
Inovance motor equipped with a

14101 "Introduction to the Absolute Encoder System" in SV660N

23-bit absolute encoder i K 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

A Structure Type
index Effective Time
03h : Data | Oto(2%2-
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
Sub- Name Encoder version Condition & - Uintl6
. Structure Type
index Effective Time
05h . Data
Access | RO | Mapping | - Related Mode 0to 6553.5 | Default 0
Range
Displays the encoder software version in the format of 2XXX.Y, with one decimal place.
Settin
Serial-type motor . i 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. . Structure Type
index Effective Time
07h X Data
Access | RO | Mapping | - Related Mode 0t0 655.35 | Default 0
Range
Setting Baiia Data
Sub- Name STO version Condition & - Uintl6
Lo Structure Type
index Effective Time
08h X Data
Access | RO | Mapping | - | Related Mode 0t0 655.35 | Default 0
Range
' SetAtlAng B Data
Sub- Name | Serial encodertype | Condition & - Uint16
A Structure Type
index Effective Time
09h X Data
Access | RO | Mapping | - | Related Mode 0to 65535 | Default 0
Range
7.3.2 Group 2001h: Servo Drive Parameters
Servo drive Setting Condition Data Data )
Name . . ARR Uintl6
parameters & Effective Time Structure Type
Index
2001h X OD Data op
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
Name | DC-AC voltage class SEiihg (?ondl.t|on - bata - Uint16
& Effective Time Structure Type
. Oto
Access | RO | Mapping | - Related Mode - Data Range 65535 Default | 220
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Rated power of the | Setting Condition Data Data )
Sub- Name R k . - 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 . o - 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 § - 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
7.3.3 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 i . - 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.

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

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

After the brake ou

tput function is enabled, the stop mode at S-ON OFF is forcibly set to "Ramp to stop as defined by 6085h,

keeping position lock status".
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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

L Setting Condition At stop Data Data i
Sub- Name dissipation i § - Uintl6
. & Effective Time & At once Structure Type
index coefficient
19n A RW L Related Mod Data Range 10to De 30
ccess . - elated Mode -
ping E 100 (%) | 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 N
a De
1Ah Access RW ) Pl Related Mode - DataRange | 0to3 3
ping fault

Drive Hardware Guide.

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

-348-

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
X Setting Condition X Data Data X
Sub- Name | external regenerative i . running - Uintl6
; & Effective Time Structure Type
index resistor & At once
1Ch n W Map Related Mod Data Range 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




Description of Parameters

System parameter | Setting Condition At stop Data Data i
Sub- Name o i . - Uint1l6
initialization & Effective Time & At once Structure Type
index M
a De
20h Access RW ) P 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 ne 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

7.3.4 Group 2003h: Input Terminal Parameters

Terminalinput | Setting Condition & Data Data )
Name . . - ARR Uintl6
Index parameters Effective Time Structure Type
2003h . 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 . Data
Access | RW | Mapping | - Related Mode - 0to 40 | Default 14
Range
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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During

) 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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Durin
. . 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)
7.3.5 Group 2004h: Output Terminal Parameters
Output terminal | Setting Condition & Data Data )
Name i i - ARR Uint1l6
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 e i . - - Uint8
index Effective Time Structure Type
00h | Access | RO ‘ Mapping ‘ No Related Mode - | DataRange - Default 6
X » During
X Setting Condition & ) Data Data .
Sub- Name DO1 function . . running - Uintl6
Effective Time Structure Type
index & At once
01h . 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 X 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 - Otol | Default 0
Range
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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 - Range 0to7 | Default 1

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

No output in DO1 and status of others unchanged in the non-OP status

No output in DO2 and status of others unchanged in the non-OP status

No output in DO1 or DO2 and status of others unchanged in the non-OP status

No output in DO3 and status of others unchanged in the non-OP status

No output in DO1 or DO3 and status of others unchanged in the non-OP status

No output in DO2 or DO3 and status of others unchanged in the non-OP status

~N o uo |~ |lw N

No output in DO1, DO2, or DO3 in the non-OP status

7.3.6 Group 2005h: Position Control Parameters

Position control | Setting Condition & Data Data )
Name ) . - ARR Uintl6
Index parameters Effective Time Structure Type
2005h X 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 X - - 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 X X i X - Uint16
. 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 . o - Uint16
i 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)
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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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Sub-
index
31h

Position offset in

absolute position | Setting Condition | At stop Data Data
Name | . ) o - Int32
linear mode (high | &Effective Time | &Atonce | Structure Type
32 bits)
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.

7.3.7 Group 2006h: Speed Control Parameters
Speed control Setting Condition Data Data )
Name ) . - ARR Uintl6
Index parameters & Effective Time Structure Type
2006h . 0D Data 0D Default
Access | - | Mapping | Yes Related Mode - | DataRange Default elau
Range Value

Used to set speed control parameters

Sub-
index
00h

. Setting Condition Data Data .
Name Number of entries . . - 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

Torque feedforward

Setting During Bef Data
ata

Name Condition & running - Uintl6

control

Effective Time & At once

Structure Type

Access | RW | Mapping | Ye

«

PP/PV/HM/ Data

Related Mode 0-2 Default 1

CSP/CSV Range

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
+
Mot
Speed reference + Speed + Current o
¢ 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
7.3.8 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 oD
Access | - | Mapping | Yes Related Mode - Default | Default
Range Range
Value
Used to set torque control parameters.
. Setting Condition & Data Data X
Sub- Name Number of entries i X - - 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 Effectivai running S - Ty Intl6
b ective Time ructure
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 ‘
| |
| |
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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7.3.9 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 € i i - - Data Type Uint8
index & Effective Time Structure
00h Access | RO ‘ Mapping | No Related Mode - Data Range - Default 65
. . During
. Setting Condition X 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 PPN | - | RelatedMode | op/cqy | Range (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 loo Durin
i P R P Setting Condition . g Data Data .
Sub- Name integral time k . running - Uintl6
& Effective Time Structure Type
index constant & At once
02h A RW | Mappin Bl e PP/PV/HM/ Data 0.15to 512 Default | 2051
ccess pping | - elated Mode CSP/CSV Range (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 . i . 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.

-368-



Description of Parameters

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

-369-



Description of Parameters

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 7-7 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

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

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 ) Data Data )
Sub- Name . i . running - Uintl6
feedforward gain | & Effective Time Structure Type
index & At once
16h A RW | Mappin Related Mod PPIPV/HM] pata 0t0300 (%) | Defaul 0
- o
ccess pping elated Mode CSP/CSV R o, efault

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.

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

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

= Name - . - Uintl6
Aszb 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.
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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 i
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 3 . running - Uintl6
) & Effective Time Structure Type
index time & At once
1Fh X Data
Access | RW | Mapping | - |  Related Mode - B 0t0 100 (ms) | Default 0.2
. . " During i
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 X " During .
. Setting Condition . Data Data Uin
Sub- Name compensation k i running -
. & Effective Time Structure Type t16
index gain & At once
21h X Data
Access | RW | Mapping | - | Related Mode - Range 0t0 100 (%) | 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- .
- ) - 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
4 o Setting Condition . g 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
7.3.10Group 2009h: Gain Auto-tuning Parameters
Gain auto-tuning | Setting Condition & Data Data )
Name ) . - ARR Uintl6
Index parameters Effective Time Structure Type
2009h i 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 J i X - - Data Type Uint8
index Effective Time Structure
00h Access | RO ‘ Mapping ’ No Related Mode - Data Range - Default 60
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. . Setting During
Sub- Gain auto-tuning o ) Data Data )
Name J Condition & running S - Ty Uintl6
i mode ructure
|r(1)d:x Effective Time & At once
1
Access | RW | Mapping ‘ - | Related Mode All Data Range Oto7 Default 4
2009-01h is set to 4 by default.
: Duri
Sub- Stiffness level in setting url_ng Data Data )
Name the 1st gain set Condition & running f— - Ty Uintl6
i ructure
'gi:x Effective Time | &Atonce
Access | RW ‘ Mapping ‘ - | Related Mode All DataRange | 0to41 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 . . Data Data .
Sub- Name Condition & running - Uintl6
mode - Structure Type
index Effective Time & At once
03h A RW | Mappin Related Mod PR/PV/HM/ Data Range Oto4 Defaul 3
ccess pping | - elated Mode CSP/CSV g (o] efault
Defines the working mode of the adaptive notch.

Sub- Online inertia setting During Data Data

Name auto-tuning mode Condition & running S - Tee Uint16
i - ructure
lnd:x Effective Time & At once
04 K

Access | RW ‘ Mapping ‘ - | Related Mode All Data Range Oto3 Default 2

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

Sub- Offline inertia auto- Setting At stop Data Data
Name . Condition & - Uint16
index tuning mode o &Atonce | Structure Type
N Effective Time
06 X
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.

Maximum speed in SeFtl.ng At stop Data Data .

Name | . . ) Condition & - uint16

Sub- inertia auto-tuning i . & At once Structure Type
Effective Time

index
— 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 i
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 Default 5
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
ructure
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

-387-



Description of Parameters

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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7.3.11Group 200Ah: Fault and Protection Parameters

Fault and
. Setting Condition Data X
Name protection . - ARR Data Type Uintl6
Index & Effective Time Structure
parameters
200Ah OD Dat f
. ata OD Default
Access | - | Mapping | Yes | Related Mode - | DataRange Default
Range Value
Used to set the fault and protection parameters.
. Setting Condition Data
Sub Name | Number of entries g i 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 . 3 . running - Uintl6
index loss protection & Effective Time Structure Type
. & Atonce
01 X
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 (S7TR6, 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-
index
02h

Absolute position | Setting Condition At stop Data Data .
Name L L - uvintl6
limit & Effective Time | &Atonce Structure Type
Access | RW ‘ Mapping ‘ - Related Mode All Data Range | 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.

STO function Set{tl‘ng Dur|r1g Data Data .
Sub- Name . Condition & running - Uint16
display o Structure Type
index Effective Time & At once
16h i 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 .
. N . 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 . J X & 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
md: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
. g X & 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 . 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 Szt'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.

7.3.12Group 200Bh: Monitoring Parameters

Monitoring Setting Condition & Data Data i
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 - Range - Default 65
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Motor speed actual Setting Condition & Data Data
Sub- Name . § - - 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).
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 § - - Int16
- 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 . . - - Uint1l6
Effective Time Structure Type
index
. Data
04h Access | RO | Mapping | TPDO Related Mode - Range 0t065535 | 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")

Di4
D‘IS ‘ DI3

DI2
‘ D‘Il

1011

|

=TI
=T
= I
=T

or

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.
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Sub-
index
06h

. Setting Condition & Data Data )
Name Monitored DO status . . - - Uintl6
Effective Time Structure Type
. Data
Access | RO | Mapping | TPDO Related Mode - Range 0 to 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

Hl

H H L
110
Absolute position Setting Condition & Data Data
Name ) . - - Int32
Sub- counter Effective Time Structure Type
index Bei 23023 -
) ata
08h | Access | RO | Mapping | TPDO Related Mode All Range 1 (reference | Default 0
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 .
Sub- Name Mechanical angle o - - 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 Data .
Name Electrical angle . - - Uintl6
Effective Time Structure Type
. Data .
Access | RO | Mapping | TPDO Related Mode All Range 0t0360(°) | Default 0

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
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°.
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Setting Condition & Data Data ,
Sub- Name Average load rate - - Uintl6
Effective Time Structure Type
index
. Data
0Dh | Access | RO | Mapping | TPDO Related Mode All Range 010 800 (%) | Default 0

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

100.0% corresponds to the rated torque of the motor.

Position following Setting Condition & Data Data
Name L . . . - - Int32
Sub- deviation (encoder unit) Effective Time Structure Type
index PP/ | ot 234023
. ata
10h Access | RO | Mapping | TPDO Related Mode HM/ . 1 (reference | Default 0
CcSP & 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.

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 i X - ARR Int32
Effective Time Structure Type
index 31 31
X Data -2°7to +(2
12h Access | RO | Mapping | No Related Mode - Default 0
Range | -1)(p)
- Setting Condition & Data Data .
Sub- Name Total power-on time o - - Uint32
Effective Time Structure Type
index
. Data
14h Access | RO | Mapping | TPDO Related Mode - R -(s) Default 0

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.
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RMS value of phase Setting Condition & Data Data )
Sub- Name i X - - Uintl6
current Effective Time Structure Type
index
X Data 0to 6553.5
1%h 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.
Setting Condition & Data Data .
Sub- Name Bus voltage o - - Uint16
Effective Time Structure Type
index
X Data 0t06553.5
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.
Setting Condition & Data Data
Sub- Name Module temperature - - - Int16
Effective Time Structure Type
index
. Data -20 to +200
1ch Access | RO | Mapping | TPDO Related Mode - o Default -
Range (°C)

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

temperature of the servo drive.

Absolute encoder fault X .
K K i Setting Condition Data Data X
Sub- Name information given by 5 . - - Uintl6
& Effective Time Structure Type
index FPGA
1Dh i Data
Access | RO | Mapping | TPDO Related Mode - . 0to 65535 | Default 0
N Axis status information | Setting Condition Data Data Uintl6
b ame . - - in
shls given by FPGA & Effective Time Structure Type
index
. Data
1Eh Access | RO | Mapping | TPDO Related Mode - . 0t0 65535 | Default 0
N Axis fault information Setting Condition Data Data Uint16
b ame . - - in
Sy given by FPGA & Effective Time Structure Type
index
X Data
1Fh | Access | RO | Mapping | TPDO | Related Mode - Range 0to 65535 | Default 0
Encoder fault Setting Condition Data Data .
Sub- Name R . k § - - Uintl6
information & Effective Time Structure Type
index
. TPD Data
20h Access | RO | Mapping Related Mode - 01065535 | Default 0
0 Range
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— Fault log Setting Condition Data Data Uint16
Sulb- & 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 i
Sub- Name i X - Uintl6
selected fault & Effective Time Structure Type
index
. Data
23h | Access | RO | Mapping | TPDO | Related Mode - Default -
Range
— Time stamp of the Setting Condition Data Data Type | Int32
Sule- selected fault & Effective Time Structure
index
. Data
24h Access | RO | Mapping | TPDO | Related Mode R (s) Default -
Motor speed upon i .
Setting Condition Data
Sub- Name occurrence of the . - Data Type | Int16
& Effective Time Structure
index selected fault
26h . Data
Access | RO | Mapping | TPDO | Related Mode (RPM) Default -
Range
Motor phase-U current . .
Setting Condition Data
Sub- Name | upon occurrence of the . - Data Type | Intl6
& Effective Time Structure
index selected fault
27h X Data
Access | RO | Mapping | TPDO | Related Mode (A Default -
Range
Motor phase-V current . "
Setting Condition Data
Sub- | Name | upon occurrence of the o - Data Type | Int16
& Effective Time Structure
index selected fault
28h . Data
Access | RO | Mapping | TPDO | Related Mode (A Default -
Range
Bus voltage upon . .
Setting Condition Data i
Sub- Name occurrence of the i X - Data Type | Uintl6
& Effective Time Structure
index selected fault
29h . Data
Access | RO | Mapping | TPDO | Related Mode T V) Default -
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DI status upon . .
Setting Condition Data i
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 X
Sub- Name occurrence of the o - Data Type | Uintl6
& Effective Time Structure
index selected fault
2Ch i Data
Access | RO | Mapping | TPDO | Related Mode - Default -
Range
200B-23h...200B-2Bh display corresponding parameter values when the fault displayed in 200B-23h occurs.
Setting Condition Data .
Sub- | Name Internal fault code o - Data Type | Uint16
& Effective Time Structure
index o
2Eh Access | RO | Mapping | TPDO | Related Mode Range 0t0 65535 | Default 0
Absolute encoder fault
information given b Setting Condition Data
Sub- Name g Y & L - Data Type | Uintl6
. FPGA upon occurrence | & Effective Time Structure
ces of the selected fault
2Fh
. Data
Access | RO | Mapping | TPDO Related Mode o 0to 65535 | Default 0
System status
information given b Setting Condition Data
Sub- Name g Y & . - Data Type | Uint16
; FPGA upon occurrence | & Effective Time Structure
Tt of the selected fault
30h
. Data
Access | RO | Mapping | TPDO | Related Mode P 0to0 65535 | Default 0
System fault information
iven by FPGA upon Setting Condition Data
Sub- Name g y P & . - Data Type | Uintl6
occurrence of the & Effective Time Structure
index
selected fault
31h
. Data
Access | RO | Mapping | TPDO Related Mode e 0t0 65535 | Default 0
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Encoder fault
information upon Setting Condition Data X
Sub- Name . - - Data Type | Uintl6
; occurrence of the & Effective Time Structure
=X selected fault
32h
. TPD Data
Access | RO | Mapping Related Mode - 0to 65535 | Default 0
0 Range
Internal fault code upon i .
Setting Condition Data .
Sub- Name occurrence of the i i - - Data Type | Uintl6
& Effective Time Structure
index selected fault
34h . TPD Data
Access | RO | Mapping Related Mode - 0to 65535 Default 0
0 Range
Position deviation Setting Condition Data Data
Name i § - - Int32
Sub- counter & Effective Time Structure Type
index 2310 (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
. 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.
b Bus voltage of the Setting Condition Data Data

sl Name ge ol g -onct - - Uint16

index control circuit & Effective Time Structure Type

3Ah | Access | RO ‘ Mapping ‘ TPDO | Related Mode | - | DataRange | 0t06553.5 | 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 | Related Mode | 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.
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N Mechanical absolute @ Szt.ttling & Data Data nt32
Sub- ame position (high 32 bits) on _I |orT | Structure ) Type nt
index Effective Time
3Dh ; Data 230 (231-1)
Access | RO | Mapping | TPDO Related Mode All X Default 0
Range (reference unit)

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

sub- Seuing pata |
Name | Notrdy (Not ready) state Condition & - | Data Structure - Uint32
index R Type
X Effective Time
40 N
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
5 . Structure Type
index Effective Time
43h . -100 to
Access | RO | Mapping | TPDO | Related Mode All | Data Range 4200 Default -
Indicates the encoder temperature value.
SetAtlAng Data Data
Sub- Name Brake load rate Condition & - - Int16
R Structure Type
index Effective Time
44h . 0 to 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 . i Data Data i
Name Condition & - - Uint16
index the absolute encoder K X Structure Type
" Effective Time
47 ,
Access | RO ’ Mapping ’ TPDO | Related Mode All | Data Range | 0to 65535 | Default 0

Indicates the number of revolutions of the absolute encoder.
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Single-turn position Setting
Data 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.
A . :
bsolute position (low 32 Setting T Data
Sub- Name bits) feedback of the Condition & - - Int32
L 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 Bei Data
Sub- Name | 32 bits) feedback of the Condition & - - Int32
- Structure Type
index absolute encoder Effective Time
50h . Data 230 (231-1)
Access | RO | Mapping | TPDO Related Mode All . Default 0
Range (encoder unit)
Indicates the high 32-bit value of the position feedback of the absolute encoder.
Single-turn position (low Setting Bete Data
Sub- Name 32 bits) of the rotating Condition & - - Uint32
. Structure Type
index load Effective Time
52h : Data 0to (2%2-1)
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 23110 (231-1)
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 LRI 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 . 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).
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Group number of the S Data Data
Sub- Name Condition & - - Uintl6
abnormal parameter . Structure Type
index Effective Time
5Bh . Data
Access | RO | Mapping | TPDO | Related Mode All Range 0to 65535 Default 0
Indicates the group number of the abnormal parameter when E101 occurs.
Offset of abnormal Setting
- L Data Data .
Sub- Name parameter within the Condition & - - Uint16
o 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.
7.3.13Group 200Dh: Auxiliary Function Parameters
Augxiliar Setting Condition & Data
Name X y g L - ARR Data Type Uintl16
Index functions Effective Time Structure
200Dh . OD Data 0D Default
Access | - | Mapping | - Related Mode - | DataRange Default
Range Value
Used to set monitoring parameters.
. Setting Condition Data
sulb Name | Number of entries & . - ARR Data Type Uint8
index & Effective Time Structure
00h Access | RO ‘ Mapping | No Related Mode - | DataRange - Default 21
. Setting Condition | At sto Data Data
Sub Name Software reset J k . P - Uintl6
index & Effective Time | &Atonce Structure Type
0lh | Access | RW ] Mapping \ - | Related Mode - DataRange | 0tol | 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.

not rectified.

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

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

details, see section "Inertia Auto-tuning".

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

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

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

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

3).

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.

Example:

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.

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.
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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.

7.3.14Group 200Eh: Communication Function Parameters

Communication Setting Condition Data Data .
Name . . - ARR Uintl6
parameters & Effective Time Structure Type
Index
200Eh X Data OD Data op
Access | - | Mapping | - Related Mode - Default | Default
Range Range
Value
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 Durin
uri

Sub- values written through | Setting Condition X g 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).

Setting Condition Data Data .
Sub- Name | EtherCAT slave name k i - - Uintl6
& Effective Time Structure Type
index
. Data
15h Access | RO | Mapping | No Related Mode - e 0to 65535 | Default -
Indicates the station number assigned to the slave by the master during EtherCAT communication.
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. 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
i . During
Setting Condition X Data Data i
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.

b i iti Data
Sub Name Sync mode setting Setting (fond|.t|on At stop Data ) Uint1s
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

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
. SEt‘tl.ng Data 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
A SetAtlAng Duri 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
7.3.15Group 203Fh: Manufacturer Fault Codes
Setting Condition & Data Data .
Index | Name | Manufacturer fault code i X - VAR Uint32
. Effective Time Structure Type
203F!
Access | RO ‘ Mapping ‘ TPDO Related Mode - | DataRange | 0to(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.

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

Index
603Fh

Setting Condition Data Data .
Name Error code k § - VAR Uintl6
& Effective Time Structure Type
. Data
Access | RO | Mapping | TPDO Related Mode All Range 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 "6.2 List of Fault and Warning Codes" on page 251. 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 i
Index Name Status word i ) - VAR Uintl6

N & Effective Time Structure Type
6041

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 7-8 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 7-9 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".

-418-




Description of Parameters

’ 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 "8.5 SDO Transfer
Abort Code" on page 500.
If an operation mode not supported is set through PDO, this operation mode is invalid.
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Index

6061h

Modes of operation Setting Condition Data Data
Name . . . - VAR Int8
display & Effective Time Structure Type
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
. (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
X -(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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Durin
. . Setting Condition X & 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)

Defines the time lapse to trigger excessive position deviation (EB00.0).
When the position deviation (reference unit) exceeds £6065h and such status persists after the time defined by 6066h
elapses, EB00.0 (Excessive position deviation) will occur.

Setting During
L 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)

Defines the threshold for position reach.

When the position deviation is within 6067h and the time reaches the value defined by 6068h, the position is reached
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
. 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.

Setting
. N Data Data

Name Velocity actual value Condition & - VAR Int32

Index K . 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.

-423



Description of Parameters

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 ectiveTime | 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 & At once 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 o (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 During
; . . Data Data
nd Name Homing method Condition & running Struct VAR Type Int8
ructure
naex Effective Time & At stop
6098h
. De
Access | RW | Mapping | RPDO Related Mode HM Data Range -2to +35 .
au

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
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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

Defines the speed in searching for the deceleration point signal. A high setpoint prevents occurrence of E601.0 (Homing

timeout).

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

shorten the deceleration time.

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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Index
60B8h

Setting
Name | Touch probe function Condition &
Effective Time

Access | RW | Mapping | RPDO | Related Mode

During
. Data Data
running S VAR Type Intl6
&At stop ructure yp
Data
- 0t0 65535 | Default 0
Range

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: Switch off touch probe 1
1: Enable touch probe 1

Touch probe 1 trigger mode

0: Single trigger mode (Latches the position at the
first trigger event.)

1: Continuous trigger mode

Touch probe 1 trigger signal selection

0: DI signal
1: Z signal

N/A

Touch probe 1 positive edge
0: Switch off latching at positive edge
1: Enable latching at positive edge

Touch probe 1 negative edge
0: Switch off latching at negative edge
1: Enable latching at negative edge

bit0 to bit5: settings related to touch probe 1

When a Dl is used to trigger the touch probe function,
the DI source cannot be changed once the touch probe
function is enabled.

For absolute encoders, Z signal refers to the zero point
of the single-turn position feedback.

6to7

N/A

Touch probe 2 function selection
0: Switch off touch probe 2
1: Enable touch probe 2

Touch probe 2 trigger mode

0: Single trigger mode (Latches the position at the
first trigger event.)

1: Continuous trigger mode

10

Touch probe 2 trigger signal selection
0: DI signal
1: Z signal

11

N/A

12

Touch probe 2 positive edge
0: Switch off latching at positive edge
1: Enable latching at positive edge

13

Touch probe 2 negative edge
0: Switch off latching at negative edge
1: Enable latching at negative edge

bit8 to bit13: settings related to touch probe 2

l4to
15

N/A

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 Uintl6
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: No positive edge value latched
9 p g 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 R 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 - 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 -
method & Effective Time Structure Type t16
index
. Data
02h | Access | RO | Mapping | No Related Mode Default | 770
Range
The low 8 bits indicate the supported homing method.
. Setting .
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 X
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 o - 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 ik . - 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 i X 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 k § 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 Rk . 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 - i - Default | 799

The low 8 bits indicate the supported homing method.

. Setting During
Actual position . X Data Data i
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
0 After homing is done, the following formula applies:
6064h (Position actual value) = 607Ch (Home offset)

Relative position homing
1 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.

’ Setting
Following error actual . 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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Index
6502h

Setting
. Data Data
Name | Supported drive modes Condition & VAR uint32
- Structure Type
Effective Time
. 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 o

31 Manufacturer-specific Reserved and undefined

If 6502h is supported, you can obtain the supported drive modes through 6502h.
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8 List of Parameters

8.1 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 Data type description
1000h-1FFFh CoE communication object
2000h—5FFFh Manufacturer-specific object
6000h—-9FFFh Profile object
A000h—FFFFh Reserved

8.2 Parameter Group 1000h

Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(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
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Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
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
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 OxXFFFFFFFF
2nd mapped 0to
2 . RW No Uint32 - 0x60600008
object OXFFFFFFFF
3rd mapped X 0to 0x60
3 . RW No Uint32 -
object OxFFFFFFFF B80010
4th mapped 0to
4 . RW No Uint32 - -
object OXFFFFFFFF
1600
5th mapped 0to
5 . RW No Uint32 - -
object OXFFFFFFFF
6th mapped . Oto
6 . RW No Uint32 - -
object OXFFFFFFFF
Tth mapped X 0to
7 . RW No Uint32 - -
object OXFFFFFFFF
8th mapped X 0to
8 . RW No Uint32 - -
object OXFFFFFFFF
9th mapped 0to
9 . RW No Uint32 o -
object OXFFFFFFFF
10th mapped 0to
0A . RW No Uint32 - -
object OXFFFFFFFF
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Sub-

Index X PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
258th Receive PDO mapping
Number of
0 mapped objects RO No Uint8 - - 0x04
in RPDO258
1st mapped
1 . RO No Uint32 - - 0x60400010
object
1701
2nd mapped 0x607
2 . RO No Uint32 - -
object A0020
3rd mapped 0x60
3 . RO No Uint32 - -
object B80010
4th mapped . 0Xx60F
4 . RO No Uint32 - -
object E0120
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 X 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
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Sub-

Index X PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
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 X 0x60
6 . RO No Uint32 - -
object E00010
Tth mapped 0x60
7 . RO No Uint32 - -
object E10010
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
7th 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
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Sub-
Index X ! PDO
index Name Access . Data Type Unit Data Range Default
(HEX) Mapping
(HEX)
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 X 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 . 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
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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 A 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 - - -

8.3 Parameter Group 2000h

Para. Group
o | Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit i )
Type | Condition | Time
Index | Para.
2000h/H00: Servo motor parameters
16 Next
0lh | HO0-00 | Motor code - 0 to 65535 14101 - bits At stop power-
on

-453-



List of Parameters

Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
. 3 32
03h | H00-02 | Customized no. | - 0to (2°7-1) 0 - bits - -
. 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 - . - -
customized No. bits
. 16
08h | H00-07 | STO version - 0t0 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 R - 0to 6553.5 0 - . - -
version bits
FPGA software 16
02h | HO1-01 i - 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
Oto 32
OFh | HO01-14 | 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
0to 32
13h | HO1-18 | current of the - 10.1 A R - -
) 1073741824 bits
servo drive
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Para. Group

HEX

DEC

Index

Para.

Name

Description

Value Range

Default

Unit

Data
Type

Effective

Time

Change
Condition

29h

HO01-40

DC bus
overvoltage
protection
threshold

0 to 2000

420

16
bits

2002h/H02: Basic control parameters

01h

H02-00

Control mode

0: Speed control
mode

1: Position control
mode

2: Torque control
mode

9: EtherCAT mode

0to9

16
bits

At stop At once

02h

H02-01

Absolute
system
selection

0: Incremental mode
1: Absolute position
linear mode

2: Absolute position
rotation mode

3: Absolute position
linear mode
(encoder overflow
not detected)

4: Absolute position
single-turn mode

0to4

16
bits

Next
At stop power-

on

03h

H02-02

Direction of
rotation

0: CCW as the
forward direction

1: CW as the forward
direction

Otol

16
bits

Next
At stop power-

on

06h

H02-05

Stop mode at S-
ON OFF

-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

-3to+l

16
bits

At stop At once
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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

HEX

DEC

Index

Para.

Name

Description

Value Range

Default

Unit

Data
Type

Effective

Time

Change
Condition

08h

H02-07

Stop mode at
overtravel

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

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 (with
warning displayed
only)

Oto7

16
bits

Atstop | Atonce

09h

H02-08

Stop mode at
No. 1 fault

0: Coast to stop,
keeping de-
energized state

1: Dynamic braking
stop, keeping de-
energized status

2: Dynamic braking
stop, keeping
dynamic braking
status

0to2

16
bits

At stop At once

0Ah

H02-09

Delay from
brake (BK)
output ON to
command
received

0to 500

250

ms

16
bits

During
. At once
running
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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.
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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Para. Group
L .| Data | Change | Effective
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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Para. Group
L .| Data | Change | Effective
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 | 0to 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
X . 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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List of Parameters

Para. Group
L .| Data | Change | Effective
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 .
. - 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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
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 !
. Oto 32 During
OAh | HO05-09 | electronic gear | - 1 1 R . At once
‘i 4294967295 bits running
ratio
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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
0: No speed
feedforward
Speed 1: Internal speed 16
14h | H05-19 | feedforward feedforward 0to3 1 - bit Atstop | Atonce
control 2:60B1 used as s
speed feedforward
3: Zero phase control
Condition for 0: Position deviati
COIN 'FAESIUZ” ef/tlAatlon L
T = Filtered position
15h | H05-20 | (positioning P . Oto3 0 - R At stop Atonce
reference - Position bits
completed)
. feedback
signal output
. 0: Disable .
Homing ; 16 During
1F | HO05-30 X 6: Current position 0,6 0 - . . 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 &

: position linear +(231 -1) i bits P power-
mode (low 32 on
bits)

Position
deviation in N

31h | Hos4s absolute 2lto 0 32 At sto ext

™ | position linear +231-1) i bits P | power

mode (high 32 on
bits)
Numerator of 16

33h | H05-50 | mechanical - 1to0 65535 1 - bit Atstop | Atonce
gear ratio s
Denominator of 6

34h | H05-51 | mechanical - 1to 65535 1 - bit At stop At once
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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Para. Group
L .| Data | Change | Effective
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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List of Parameters

Para. Group
L .| Data | Change | Effective
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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Para. Group
L .| Data | Change | Effective
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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Para. Group
L .| Data | Change | Effective
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 X
16 During
14h | H08-19 | feedforward - 0 to 100 0 % ) ) Atonce
gain bits running
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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
Torque
feedforward 16 During
15h | HO08-20 | . . - 0 to 64 0.5 ms . . 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 | HO08-29 | K - 0to 10 0.8 ms R . At once
filter time bits running
Disturbance ;
. 16 During
1Fh | HO8-30 | compensation - 0 to 100 0.2 ms . . At once
. bits running
time
Disturbance .
16 During
20h | H08-31 | cutoff - 10 to 4000 600 Hz ) ) Atonce
bits running
frequency
Disturbance X
. 16 During
21h | H08-32 | compensation - 0to 100 0 % 3 . 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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
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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Para. Group
L i Data Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
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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Para. Group

Data | Change | Effective

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

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

. 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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
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 - 120 to 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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
0: Enable
1: Hide motor
18h | HOA26 Motor overload | overload warning 0to1 0 16 Atstop | 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
L 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- !
ut 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
R 1: Disable bits
switch
Regenerative
transistor over- 16 During
32h | HOA-49 - 100 to 175 115 °C . . 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 % K . At once
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 - 1to 1000 50 RPM K . At once
threshold bits running
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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
. 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 R . 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 s
STO 24V .
16 During
4Ah | HOA-73 | disconnection | - 0to5 5 ms R . At once
bits running
filter time
Fault tolerance
filter time of 16 During
4Bh | HOA-74 - 0to 10 10 ms R . Atonce
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 R - -
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 - 0to 65535 0 - ) - -
status bits
Monitored DO 16
06h | HOB-05 - 0 to 65535 0 - R - -
status bits
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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
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 e
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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
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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L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
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 | - >232f0 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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o .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit . X
Type | Condition | Time
Index | Para.
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 R - -
temperature bits
Load rate of
44h | HOB-67 | regenerative - 0to 200 0 % blifs - -
transistor
Number of
revolutions fed
47h | HOB-70 | back by the - 0 to 65535 0 Rev blifs - -
absolute
encoder
Single-turn
position
31 32
48h | HOB-71 | feedback of the | - 0to (2°*-1) 0 Pl ks - -
absolute
encoder
System fault
4Bh | HOB-74 | information - 0 to 65535 0 - blifs - -
given by FPGA
Position
feedback of the 2P0+ 2
4Eh | HOB-77 | absolute - 1 0 p bits - -
encoder (low 32
bits)
Position
feedback of the PHINLIE 5
50h | HOB-79 | absolute - 0 P . - -
X 1) bits
encoder (high
32 bits)
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L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
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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L .| Data | Change | Effective
HEX DEC Name Description Value Range Default | Unit L i
Type | Condition | Time
Index | Para.
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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o .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit . )
Type | Condition | Time
Index | Para.
Number of
synchronous 16 During
17h | HOE-22 | loss events - 1to20 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 - 0to 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 port 0 |~ 0to 65535 0 - bits - -
per unit time
EtherCAT Next
20h | HOE-31 | synchronization | - 0to2 1 - blifs Atstop | 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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HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
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 - R . 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 running At once
ate 6: 19200 bps 't &
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 . . At once
. bits running
timeout
. 16
5Bh | HOE-90 | Modbus version | - 0to 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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Para. Group
L .| Data | Change | Effective
HEX DEC Name Description Value Range | Default | Unit L X
Type | Condition | Time
Index | Para.
Pomlon' 0: Disable 16 Durin
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 ) .
. 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 - . . At once
. . bits running
mode 1: Cyclic comparison
c ¢ 0: Disable 16 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 m bit running At once
output width s e
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
0Dh | H18-12 | position - - 0 - R . 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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List of Parameters

Para. Group
HEX DEC

Index | Para.

Name

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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List of Parameters

Para. Group
Data

HEX DEC Name Description Value Range | Default | Unit Type

Index | Para.

Change | Effective
Condition | Time

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
09h | H19-08 | of position ; - _ 0 _ )

. signal if current bits
comparison 3
position changes

Attribute value

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

During
. At once
running

Target value of
0Ah | H19-09 | position - ~ 0 .
comparison 4

32
bits

During
. At once
running

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
0Ch | H19-11 | of position T - 0 B )

. signal if current bits
comparison 4 .
position changes

Attribute value

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

During
. At once
running

Target value of
ODh | H19-12 | position - _ 0 .
comparison 5

32
bits

During
B At once
running
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List of Parameters

Para. Group
HEX DEC

Index | Para.

Name

Description

Value Range

Default

Unit

Data
Type

Change
Condition

Effective

Time

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

HEX

DEC

Index

Para.

Name

Description

Value Range

Default

Unit

Data
Type

Effective

Time

Change
Condition

15h

H19-20

Attribute value
of position
comparison 7

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
. At once
running

16h

H19-21

Target value of
position
comparison 8

32
bits

During
. At once
running

18h

H19-23

Attribute value
of position
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
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
. At once
running

8.4 Parameter Group 6000h

The parameter group 6000h contains objects supported by the servo drive in DSP402
device profile.
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List of Parameters

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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List of Parameters

Sub-
Index | PDO Data Data Change | Effective
index Name Access . Unit Default o )
(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 i
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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List of Parameters

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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List of Parameters

Sub-
Index | . PDO Data . Data Change | Effective
index Name Access . Unit Default . i
(HEX) Mapping | Type Range Condition | Time
(HEX)
Touch probe
- ; Reference
60BCh 0 2 positive RW TPDO | int32 it - 0 - -
edge uni
Touch probe
. i Reference
60BDh 0 2 negative RW TPDO int32 nit - 0 - -
edge Y
. User-defined .
Max. Uint i 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 R 0to 31 During
60C6h 0 ) RW RPDO acceleration 2 2%0-1 ) Atonce
deceleration 32 ) 2°4-1 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
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List of Parameters

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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List of Parameters

Sub-
Index | . PDO Data . Data Change | Effective
index Name Access X Unit Default L i
(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 - - 777 - -
homing 16
method
60E3h
10th
supported Uint
A : RO No - - 78 - -
homing 16
method
11th
supported Uint
B : RO No - - 779 - -
homing 16
method
12th
supported Uint
c : RO No - - 780 - -
homing 16
method
13th
supported Uint
D i RO No - - 781 - -
homing 16
method
14th
supported Uint
E i RO No - - 782 - -
homing 16
method
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List of Parameters

Sub-
Index | . PDO Data . Data Change | Effective
index Name Access X Unit Default L i
(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 R RO No - - 786 - -
homing 16
method
19th
supported Uint
13 . 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 i RO No - - 791 - -
homing 16
method
24th
supported Uint
18 i RO No - - 792 - -
homing 16
method
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List of Parameters

Sub-
Index | . PDO Data . Data Change | Effective
index Name Access X Unit Default L )
(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 Rk 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 . Atonce
calculation 16 running
mode
Following
X Reference
60F4h 0 error actual RO TPDO | int32 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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List of Parameters

Sub-
Index | . PDO Data . Data Change | Effective
index Name Access . Unit Default L )
(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

8.5 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::ezzn;ggr laer:]dgtlﬁngth of the objects to be mapped would
0604 0043 General parameter incompatibility reason

0604 0047 General internal incompatibility in the device

0606 0000 Access failed due to an hardware error

0607 0010 E}s:a;qt;/fcehdoes not match, length of service parameter does
0607 0012 Eiagt;a type does not match, length of service parameter too
0607 0013 lDOzilta type does not match, length of service parameter too
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
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List of Parameters

Abort Code Function
0800 0022 Datacannotbetranﬁenedprskﬁedtotheapphcanon
because of the present device state
0800 0023 dO_bje_)ct dict.ionary dynamic generation fails or no object
ictionary is present
0800 0024 No data available
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