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Introduction

Introduction

Greetings! Thank you for choosing L7NHF Series product.

The user manual describes how to correctly use this product and matters for which to exercise caution.
Failure to comply with the guidelines outlined in this manual may cause personal injury or damage to
the product. Be sure to read this manual carefully before using this product and follow all guidelines
contained therein.

* The contents of this manual are subject to change according to software versions without notice.

* Reproduction of part or all of the contents of this manual in any form, by any means or for any
purpose is strictly prohibited without the explicit written consent of our company.

e Our company retains all patents, trademarks, copyrights and other intellectual property rights to
the materials in this manual. Therefore, the information contained in this manual is only intended
for use with our company products, and using it for any other purposes is prohibited.
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Safety precautions are categorized as either Warning or Caution, depending on the severity of
the consequences.

Precautions Descriptions

0, Danger Failure to comply with the guidelines may cause serious injury or death.

Failure to comply with the guidelines may cause personal injury or property

A\ caution damage.

= Depending on the situation, ignoring a caution may also result in serious injury. So, be mindful of
this.

B Electric Safety Precautions

= Before wiring or inspection, turn off the power, wait 15 minutes, make sure that the
charge lamp has gone off, and check the voltage.

= Ground both the servo drive and the servo motor faultlessly.

= Only qualified and trained technicians may perform wiring on this product.

= |nstall both the servo drive and the servo motor before performing any wiring.
= Do not operate the device with wet hands.

= Do not open the servo drive cover during operation.

= Do not operate the device with the servo drive cover removed.

= Even if the power is off, do not remove the servo drive cover.

B Fire Safety Precautions

/A Caution

= Install the servo drive, the servo motor, and the regeneration brake resistor on non-
combustible materials.

= Disconnect the input power if the servo drive malfunctions.
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B |nstallation Precautions

Store and operate this product under the following environmental conditions.

Conditions

Environment :
Servo Drive Servo Motor

Operating

temp. 0~50 °C 0~40 °C

Storage temp. | -20 ~ 65 °C -10 ~ 60 °C

Operating
humidity

90% RH or lower (no condensation) 20 ~ 80% RH (no condensation)
Storage

humidity
Altitude 1000 m or lower

= When installing 1 unit:

e 40mm or more from the top or bottom
of the control panel

e 10mm or more from the left or right
side of the control panel
= When installing 2 or more units:

) * 100mm or more from the top of the
Spacing control panel

e 40mm or more from the bottom of the
control panel

e 30mm or more from the left and right
sides of the control panel

e 2mm or more between units

* Refer to Section 2.2.2, "Installation
with the Control Panel."

= Ensure the installation location is free from dust, iron, corrosive gas,
and combustible gas.

Others . . L . .
= Ensure the installation location is free from abnormal vibrations or
potential for hard impacts.
A Caution
= Keep the installation directions and do not drop the product or expose it to a hard
impact.

= Install this product in a location that is free from water, corrosive gas, combustible
gas, or flammable materials.

= |Install this product in a location capable of supporting the weight of this product.
= Do not stand or place heavy objects on top of the product.
= Always maintain the specified spacing when installing the servo drive.

= Ensure that there are no conductive or flammable debris inside the servo drive or the
servo motor.

= Firmly attach the servo motor to the machine.

» Make sure to install a gearbox-attached servo motor with the correct orientation.

= Do not accidentally touch the rotating unit of the servo motor during operation.

= Do not apply excessive force when connecting couplings to the servo motor shatft.
»= Do not place loads on the servo motor shaft that exceed the permitted amount.
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B Wiring Precautions

/A Caution

Always use an AC 200-230 V power input for the servo drive.
Always connect the servo drive to a ground terminal.
Do not connect a commercial power supply directly to the servo motor.

Do not connect commercial power supply directly to U, V and W output terminals of
the servo drive.

Connect U, V and W output terminals of the servo drive directly to the U, V, W power
input terminals of the servo motor, but do not install magnetic contactors between the
wires.

Always use pressurized terminals with insulation tubes when wiring the servo drive
power terminal.

When wiring, be sure to separate U, V and W power cables for the servo motor and
the encoder cable.

Always use the robot cable if the motor is of a moving structure.

Before performing power wiring, turn off the input power of the servo drive and wait
until the charge lamp goes off completely.

Use N terminals to connect the external capacitor. The product may burn if a
commercial power supply is connected to N terminals. Always contact the customer
center or agency when it is necessary to connect the external capacitor.

B Startup Precautions

/A Caution

Check the input voltage (AC 200-230 V) and power unit wiring before supplying power
to the device.

The servo must be in OFF mode when you turn on the power.

For L7NHFA oono, check the motor ID, encoder type and encoder pulse to be used
before turning on the power.

For L7NHFA oo, first set the motor ID [0x2000], encoder type [0x2001] and encoder
pulse [0x2002] after turning on the power.

After completing the above settings, set the drive mode for the servo drive connected
to

the upper level controller in [0x6060].

Perform 1/O wiring for the servo drive referring to Section 2.5, “Wiring for Input/Output
Signals.”

You can check the on/off status of each I/O contact point from the digital input of
[Ox60FD].

B Handling and Operating Precautions

/A Caution

Check and adjust each parameter before operation.

Do not touch the rotating unit of the motor during operation.

Do not touch the heat sink during operation.

Be sure to attach or remove 1/0, ENC connectors only when the power is off.
Extreme changes of parameters may cause system instability.
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B Usage Precautions

A Caution

Install an emergency cut-off circuit which can immediately stop operation in an
emergency.

Reset the alarm only when the servo is off. Be warned that the system restarts
immediately if the alarm is reset while the servo is on.

Use a noise filter or DC reactor to minimize electromagnetic interference. This
prevents nearby electrical devices from malfunctioning due to interference.

Only use approved servo drive and servo motor combinations.

The electric brake on the servo motor is for maintaining paused operation. Do not use
it for ordinary braking.

The electric brake may malfunction if the brake degrades or if the mechanical
structure is improper (for example, if the ball screw and servo motor are combined via
the timing belt). Install an emergency stop device to ensure mechanical safety.

B Malfunction Precautions

A Caution

Use a servo motor with an electric brake or install a separate brake system for use if
there is potential for a dangerous situation during emergencies or device
malfunctions.

If an alarm occurs, eliminate the underlying cause of the problem and ensure safety in
operation. Then, deactivate the alarm and resume operation.

Do not approach the machine until the problem is solved.
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Vi

B Repair/Inspection Precautions

/A Caution

Before performing repair or inspection, turn off the power, wait at least 15 minutes,
make sure that the charge lamp has gone off, and check the voltage. Enough voltage
may remain in the electrolytic condenser after the power is off to cause an electric
shock.

Only authorized personnel may repair and inspect the device or replace its parts.

Never modify this device in any way.

B General Precautions

A\ Caution

This user manual is subject to change due to product modification or changes in
standards. If such changes occur, we issue a new user manual with a new product
number.

B Product Application

/A Caution

This product is not designed or manufactured for machines or systems intended to
sustain human life.

This product is manufactured under strict quality control conditions. Nevertheless,
install safety devices if installing the product in a facility where product malfunctions
may result in a major accident or a significant loss.

B EEPROM Lifespan

A\ Caution

EEPROM is rewritable up to 4 million times for the purpose of recording parameter
settings and other information. The servo drive may malfunction if the total number of
the following tasks exceeds 4 million, due to the lifespan of the EEPROM.

* EEPROM recording as a result of a parameter change

* EEPROM recording as a result of an alarm
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1. Product Configuration

Product Configuration

Product Verification

1. Check the name plate to verify that the product received matches the model ordered.
* Does the servo drive's name plate match?
* Does the servo motor's hame plate match?
2. Check the product components and options.
* Are the types and lengths of cables correct?
* Does the regeneration brake resistor conform to the required standard?
¢+ Is the shape of the shaft correct?
¢+ Are there any abnormalities after mounting the oil seal or the brake?
+ Are the gearbox and the gear ratios correct?
¢+ Is the encoder format correct?
3. Check the exterior of the product.
* Are there any foreign substances or humidity in the product?
* Is there any discoloration, contaminant, damage or disconnected wire?
¢ Are the bolts tightly fastened to the joints?

* Is there any abnormal sound or excessive friction during rotation?



1. Product Configuration

1.2

Product Specifications

B L7NHF Series Product Type

L7/ NHE A 010 U AA

Series Name Commur_lrlsggon/Dnve Input voltage Capacity Encoder Option
Blank:
NHF: Network Type 010 : 1kW U : Universal | | StandardMar
L7 Series All In One Type A:200Vac 035 : 3.5kW (Integrated ked:
+ Full-Closed Type 050 : 5kwW Type) Dedicated
075 : 7.5kW use
B Servo Motor Product Type
4_|—, L
SERVO MOTOR Motor Capacity Rated RPM Options
(200Vac) ;
A :3000 [rpm] None: Npt attached
D : 2000 [rpm] 1 : Oil Seal attached
04 :400[W] s : 1500 P ] , :Brake attached
. : : Oil Seal and Brake
Motor Shape 05 :450(W] : rpm 3 9
. M : 1000 [rpm attached
S Solid Shaft 06, oo frpml
H :Hollow Shaft ’
F Flat 10 1.0kw] Shaft End Shape
(F_L: L SerieS) 60 : 60[kW] E Staignt
75 - 75[kW] : Round key at one end (Standard)
Flange Size Encoder Type
A :40 Flange Quadrature (Pulse type)
B :60 Flange A :lInc. 1024 [P/R]
C :80 Flange C :Inc. 2048 [P/R]
AL: 40 Flange D :lInc. 2500 [P/R]
BL: 60 Flange E Inc. 3000 [P/R]
CL: 80 Flange
E :130 Flange Serial BISS (Communication type)
F :180 Flange .
N : 19bit S-Tum Abs.
G : 220 Flange M : 19bit M-Tum Abs.

M8 : 18bit SA/FAL M-Trun Abs
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1.3 Component Names

1.3.1 Servo Drive Component Names

m L7NHF Drive (1 kW)

Analog monitor connector
Connector to check analog output signals.

Display
Shows drive status, alarms, etc.

CHARGE lamp ‘ | Node address setting switch

Lights on when the main circuit Switch to set the node address of the drive.
poweris on. You can set the node addresses from 0 to 9.
Status LED

It indicates the current state of EtherCAT
communication.

Main power —
connectors(L1,L2,L3)
Terminals to input the main circuit power.

B> |
B4
=l

USB connector (USB)
This connector is used to communicate with a PC.

[}
=mw

S~ EtherCAT communication input port (ECAT IN)

DC reactor connectors (PO,PI) - >
Terminals to connect the DC reactor that suppresses
high-frequency power. EtherCAT communication output port

(ECAT OUT)

Regenerative resistor >
connectors(B+,B,BI)

Terminals to connect external regenerative resistors
-When using an internal resistor:Short-circuit B and Bl
terminals

-For an external resistor:Install it to B+ and B terminals.

" OUTE. ECAT

Safety connector (STO)

This connector connects safety devices.

- If a safety device is not used, be sure to install the
safety jump connector before use.

STO

Control power
terminals (C1,C2)
Terminals to input the control power.

I/o

<4— Input/output signal connectors (I/0)
This connector is for sequence input/output signals.

< Encoder connector 2 (ENCODER?2)
Connector used to connect the encoder (sensor)
installed in the extemal equipment.

Q
=lal=
ENCODER2

Ull(o [
Servo motor connection > V(=] -
terminals (U,V,W,
Terminals t(o conn)ect the main circuit cable Wi = | E
9 |« ncoder connector (ENCODER)
(power cable) of the servo motor. (e} 2 This connector connects to the encoder installed in
the servo motor.
O
Ground [ N U U
terminal k '\\% #/é'

Ground terminal to prevent electric shock

13
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1-4

m L7NHF Drive (3.5kW)

/r

—
[

Bl

C1

e

.

/o

[P TP Py P i |

ENCODER2

o\ 0| = |
I

S G

i

Analog monitor connector
Connector to check analog output
signals.

Node address setting switch

Switch to set the node address of the
drive.

You can set the node addresses from 0
to 99.

USB connector (USB)
This connector is used to communicate
with a PC.

EtherCAT communication input port
(ECAT IN)

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

This connector connects safety devices.

- If a safety device is not used, be sure to
install the safety jump connector before use.

Input/output signal connectors (I/0)
This connector is for sequence input/output
signals.

Encoder connector 2 (ENCODER2)
Connector used to connect the encoder
(sensor) installed in the external equipment

Encoder connector (ENCODER)
This connector connects to the encoder
installed in the servo motor.
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m L7NHF Drive (5kW)

Analog monitor connector

Connector to check analog output
signals.

=

Node address setting switch

Switch to set the node address of the
drive.

You can set the node addresses from 0
to 99.

USB connector (USB)

This connector is used to communicate
with a PC.
EtherCAT communication input port
(ECAT IN)

= ==

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

This connector connects safety devices.

- If a safety device is not used, be sure to
install the safety jump connector before use.

Input/output signal connectors (I/0)
This connector is for sequence input/output
signals.

ENCODER2

O (T

Encoder connector 2 (ENCODER?2)
Connector used to connect the encoder
(sensor) installed in the external equipment

ENCODER

Encoder connector (ENCODER)
This connector connects to the encoder
installed in the servo motor.

CHARGE lamp
Lights on when the main circuit
power is on.

g

Ground
terminal
Ground teminal to prevent electric shock

Servo motor connection

terminals (U,V,W)

Terminals to connect the main circuit cable
(power cable) of the servo motor.




1. Product Configuration

m L7NHF Drive (7.5kW)

3

= Q}Q

200V

Analog monitor connector
Connector to check analog output
signals.

Node address setting switch

Switch to set the node address of the
drive.

You can set the node addresses from 0
to 99.

USB connector (USB)
This connector is used to communicate
with a PC.

EtherCAT communication input port
(ECAT IN)

EtherCAT communication output port
(ECAT OUT)

ENCODER2
]
/'

ENCODER

Safety connector (STO)

This connector connects safety devices.

- If a safety device is not used, be sure to
install the safety jump connector before use.

Input/output signal connectors (I/0)
This connector is for sequence input/output
signals.

N Encoder connector 2 (ENCODER2)

Connector used to connect the encoder
(sensor) installed in the external equipment.

Encoder connector (ENCODER)
This connector connects to the encoder
installed in the servo motor.

° D
CHARGE ®
power.
tive resistors
rcuit B and BI

nd B terminals.

Servo motor connection

terminals (U,V,W)

Terminals to connect the main circuit cable
(power cable) of the servo motor.

Ground
terminal
Ground teminal to prevent electric shock



1. Product Configuration

1.3.2 Servo Motor Part Names

«80 Flange of Lower (L series)
Encoder connector

e Power conpiecotor r_.___L_ ||
| P8 :
L N il e

@) O L :

D
?
l . DI
@ (;J',. '_| ! 1 1
Shaft ' 1 ‘ l
Flange Frame Housing  Encoder
Cover

» 130 Flange or Higher

Motor
Connector

Encoder
Connector

S
— Encoder
Shaft i i Cover
1 ? !
v Flange Frame l )
Bearing Cap Housing
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1. Product Configuration

1.4 Example of System Configuration

The figure below shows an example of system configuration using this drive.

Power
Three-phase AC 220 V
Upper Device

Molded-case
Circuit Breaker

[o]o]

Itis used to protect power
line.

Itturns off the circuit if
overcurrent flows.

[
O]
OEEEEO

©

Noise Filter } cececceeccccacacceeeeeeny
1
It protects power line 8 0, o 0 '
from external noise. © o !
T - o | | < !
5N Lt :
1
T\ ADDR H
________________________ 3

Electromagnetic .

Contactor H

=2 Itturns ON / OFF '

servo power. H

1

1

LA\ |
M L
N Mini USB Mini USB
" Cable Cable
o0
» = | P Mini USB
ﬁﬁ sholl = et ' ”' Adaptor
)8} 7 o E

Safety Device

External Encoder (Sensor)
\HHH\HMMHHHHHIHHHHHHH\ !
[

A\ Caution

= Use N terminals to connect the external capacitor. The product may burn if a
commercial power supply is connected to N terminals. Always contact the customer
center or agency when it is necessary to connect the external capacitor.

= PE between the servo motor and the servo and between the servo and the device
must be connected.




2. Wiring and Connection

2. Wiring and Connection

2.1 Servo Motor Installation

2.1.1 Operating Environment

Items

Environmental conditions

Precautions

Ambient
temperature

0 ~ 40[°C]

Consult our technical support team to customize the product if the
temperatures in the installation environment are outside this range.

Ambient
humidity

80[%] RH or lower

Do not operate this device in an environment with steam.

External
vibration

Vibration acceleration

49[ns7 or below on X and Y
axes

Excessive vibrations reduce the lifespan of the bearings.

2.1.2 Preventing Over-impact

Impact to the motor during installation or handling may damage the encoder.




2. Wiring and Connection

2.1.3 Motor Connection

86689
-
|
: g
=)
X Servo | Motor
. -] U U
\Y \'
= Q@ W W
<: g @) FG
w ; E

(=]

Y
G E

= Directly connecting the motor to a commercial power supply may burn the motor. Make sure to
connect it with the specified drive before using it.

= Connect the ground terminals of the motor to either of the two ground terminals inside the drive,
and attach the remaining terminal to the type-3 ground.

= Connect U, V, and W terminals of the motor to match U, V, and W terminals of the drive.

= Ensure that no pin on the motor connector is fallen off or inadequately connected.

= |[f there is moisture or condensation on the motor, make sure that insulation resistance is 10[MQ]
(500[V]) or higher and install only if there is no abnormality.
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2. Wiring and Connection

2.1.4

For coupling connections: Ensure that the motor shaft and load shaft are aligned within the tolerance

range.

Load
shaft_

B For Pulley Connections:

Load Device Connection

— v 0.03 mm or below (peak to peak)

>

\ 4

— Motor
shaft

0.03 mm or below (peak to peak)

Radial Load Axial Load
Flange Notes
N kgf N kgf
40 148 15 39 4
Nr: 30 mm or below
60 206 21 69 7
80 255 26 98 10 Lateral load l:
130 725 74 362 37 !
T
180 1548 158 519 53 i
I
+—> ;
220 1850 189 781 90 .
Axial load

2.1.5 Cable Installation

For vertical installations, make sure that no oil or water flows into the connecting parts.

Do not pressurize or damage the cables. Make sure to use robot cables for a moving motor and

Ny

prevent the cables from swaying.

2-3



2. Wiring and Connection

2.2 Servo Drive Installation

2.2.1 Installation and Usage Environment

Environmental .
Iltems - Precautions
conditions
. A\ Ccaution
Ambient 0~500°C i o
temperature ~50[°C] Install a cooling fan on the control panel for ventilation and to
maintain the temperature within the range.
A\ caution
Ambient Moisture developed inside the drive due to ice formation or
humidity 90% RH or lower | condensation during a prolonged period of inactivity may
damage the drive. Remove all moisture before operating the
drive after a prolonged period of inactivity.
Vibration . . . . .
External acceleration Excessive vibration reduces the lifespan of the product, and it
vibration X may cause malfunctions.
4.9[ms] or lower
= Do not expose the device to direct sunlight.
, = Do not expose the device to corrosive or combustible gases.
Ambient . .
conditions | ® Do not expose the device to oil or dust.
= Ensure that the device receives sufficient ventilation even if installed in a
confined space.
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2. Wiring and Connection

2.2.2 Installation with the Control Panel

Comply with the spacing standard specified in the following figures when installing with the

control panel.

40mm 100mm
or more or more

10mm 10mm 10mm 10mm
or more or more or more or more
<+—> > <+—»
40mm 40mm L 2mmor
or more or more more
A\ Caution

= Install the external regeneration brake resistor properly so that generated heat does
not affect the drive.

= Assemble the servo drive control panel so it is flat against the wall.

= Do not let any metal debris generated from drilling, etc. fall into the drive when
assembling the control panel.

= Make sure that oil, water, or metal dust does not enter the drive through the gaps or
roof of the control panel.

= Protect the control panel by using air purge system when using it in an area where

there are high amounts of harmful gases or dust.

stELECTR’IC | 2-5




2. Wiring and Connection

2.3

Internal Block Diagram of the Servo Drive

2.3.1 L7NHF Drive Block Diagram (L7NHFA010U and

L7NHFA035U)

Note 1) PO Pl B | B+ | Bl Note2)
. Note 3)
Diode Thermistor
3-phase
Power Input Input Current
AC200~230V & SR o y
v Y\
L2 M E
13 w

£ =~ Themmistor —

!

| i

Lo —————°_ g

Internal R Regenerative 1GBT i
Control power phase Main power phase tem Relay drive DC voltage 9 PWM signal SC U and V current DB drive
ohas perature braking drive temperature e ;
loss detection circuit ‘Dsscd\rec‘uewi(mn detection circuit circuit dit‘fé:‘:&t)n c\r?uwt detection circuit detection circuit detection circuit circuit
Single-phase
Power Input
AC200~230V ¥
Main control “_,  POWER circuit connection

Note 1)

Note 2)

Note 3)

Note 4)

2-6

U, V current
DC voltage

E— Quadrature
EtherCAT
—={  EnDat ]
uss o Susoica
communi ,
cation USB OTG FS AnalogHall
ENCODER
Encoder 1
e ENCODER2

Encoder 2

P/C insulation I/F

' i '

‘ Safety function Safety function ‘ Digital input ‘ Digital output ‘ Analog Output

input (2 points) ‘ ‘ output (1 point) (6 points) (3 points) (2 Points)

f%ﬁ#\#

Safety device connection (STO) ‘ Input/Output connection (1/0)

Analog output connection

To use a DC reactor, connect it to the PO and PI pins.

To use an external regeneration brake resistor, remove the B and BI short-circuit pins and connect
the resistor to the B+ and B pins.

L7NHFA010U and L7NHFA035U models are cooled by a DC 24 V cooling fan.

Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is

necessary to connect the external capacitor.



2. Wiring and Connection

2.3.2 L7NHF Drive Block Diagram (L7NHFA050U and
L7NHFAO075U)

(Note 2)

External regeneration brake resistor
mounted separately

(Note 3)
a
3-phase
Power Input Current
AC200~230V L1 sensor U
e
L2
L3

(Note 4)

>Main power phase| Intemal . DC voltage Regenerative IGBT : UandVv ;
o eoron oot | == loss detection || temperaure || RRLENe || detecion || bakinganve || ‘R || GREERESL || SR || OGO
circuit detection circuit circuit circuit circuit G rculit
Single-phase \—
Power Input
AC200~230V
Main control ™o POWER circuit connection
U, V current
DC voltage
A/ID
conversion
ECAT IN/OUT| EtherCAT
FEER o Esc
ion
MCU / FPGA TAMAGAWA
USB_ | e USB OTG
—® communic
ation ES
.,"CT"D',, u@p ENCODER
Tt [T Encoder 1
ENCODER2
Encoder2 «———
C P/C insulation I/F D)
Safety function Safety function Digital input Digital output Analog output
input (2 points) output (1 point) (6 points) (3 points) (1 point)
Safety device ‘ Input/Output ‘ Analog output
connection (STO) connection (1/0) connection

Note 1) To use a DC reactor, connect it to the PO and PI pins.

Note 2) If using an external regeneration brake resistor, attach the wiring of internal regeneration brake
resistor to mounting hole "NC" for internal resistance of the case. Then, connect external
regeneration brake resistor to B+ and B terminals.

Note 3) L7NHFA050U and L7NHFA075U models are cooled by a DC 24 V cooling fan.

Note 4) Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals.

Always contact the customer center or agency when it is necessary to connect the external capacitor.
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2. Wiring and Connection

2.4 Power Supply Wiring

= Ensure that the input power voltage is within the acceptable range.

A Caution

Excessive voltage damages the drive.

= If a commercial power supply is connected to U, V and W terminals of the drive, the drive may be
damaged. Be sure to connect power to L1, L2, L3 terminals.

= Connect short-circuit pins to the B and Bl terminals. For external regeneration brake resistors,
remove the short-circuit pins and use standard resistors for the B+ and B terminals.

Models Resistance Standgrd * Notes
Values Capacity
L7NHFA010U 40[Q] Built-in 100 W A\ caution
L7NHFA035U 13[Q] Built-in 150 W | For information about resistance during regenerative
capacity expansion, refer to Section 2.4.4,
L7NHFAO50U 6.8[Q] Built-in 120 W "Regenerative Resistor Options.”
L7NHFAO075U 6.8[Q] Built-in 240 W

= Configure the system so that the main power (L1, L2, L3) is supplied after the control power (C1,
C2). (Refer to section 2.4.1, “Power Supply Wiring Diagram.”)

= High voltages may remain in the device for sometime even after the main power is disconnected.
Be careful.

Before resuming wiring, make sure to disconnect the main power and that the charge lamp is
completely turned off. Failure to do so may result in electric shock.

= Always ground the device using the shortest possible ground wire. Long ground wires are easily
influenced by noise, which causes malfunctions.

2'8 a‘l'l_,—"z')';:LECT}?.‘C



2. Wiring and Connection

2.4.1 Power Supply Wiring Diagram

B Power Supply Wiring Diagram (L7NHFA010U and L7NHFAQ035U)

AC 200~230[V]

RS T NOTE 1 Servo drive
J} J} (L Main  Main % DC reactor
OFF ON
NF EH POPI
MC 1Ry 1K 1MC U
o —O L1 V
—O L2 Wo—
—O L3 @ o
NOTE3) (D) N
C1 [ @
C2
I Encoder
1Ry -
Alarmt
V ] ~ B (D
1 Alarm 1 B ; External
NOTE 2) regenerati
1/0 ve resistor

Note 1) It takes approximately 1 to 2 seconds until an alarm signal is output after you turn on the main power.
Press and hold the main power ON switch for at least 2 seconds.

Note 2) 1 kW and 3.5 kW drives have built-in regenerative resistors of (100 W, 40 Q) and (150 W, 13 Q),
respectively. Short-circuit B and BI terminals before using them. If the regenerative capacity is high
because of frequent acceleration and deceleration, open the short-circuit pins (B and BI) and connect
an external regenerative resistor to B and B+.

Note 3) Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is
necessary to connect the external capacitor.

Note 4) Remove approximately 7 to 10 [mm] of the sheathing from the cables for the main circuit power and
use the dedicated pressurized terminals. (Refer to Section 2.4.3, "Power Circuit Electrical

Components.”)

L L2

| ~—]

Note 5) For the [1 kW] drive, press the button on the drive terminal to attach or remove wires to the main

circuit power unit. For the [3.5 kW] drive, use a (-) flathead screwdriver to attach or remove the wires.
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2. Wiring and Connection

2-10

B Power Supply Wiring Diagram (L7NHFAO050U to L7NHFAQ75U)

AC 200~230[V]

DC reactor

B+
B
Bl

RS T NOTE 1 Servo drive
Main Main
XX OFF  ON —
oo ° @ Pl
Tl [
= MC 1Ry 1K MC
. —O L1
—O L2
—O L3
NOTE 3) N
C1
G2
;D
1Ry -
Alarmt
+24 . 9
v T = Alarm- 1
| /0

U

vV O)p———
Woo—m
@7
]

JE

Encoder

External
NOTE 2) regenerati
ve resistor

Note 1) It takes approximately 1 to 2 seconds until an alarm signal is output after you turn on the main power.

Press and hold the main power ON switch for at least 2 seconds.

Note 2) 5 [kW] and 7.5 [kW] drives have built-in regeneration brake resistors of (120 W, 6.8 Q) and (240 W,

6.8 Q), respectively. Check the connection of internal regeneration brake resistor to the B+ and B

terminals before using them. If the regenerative capacity is large due to frequent

acceleration/deceleration, connect the internal regeneration brake resistor wire to the internal resistor

fixing hole “NC” of the case and connect the external regeneration brake resistor to the B+ and B

terminals.

Note 3) Use N terminals to connect the external capacitor. The product may burn if a commercial power

supply is connected to N terminals.

Always contact the customer center or agency when it is necessary to connect the external capacitor.



2. Wiring and Connection

2.4.2 Power Input Sequence

B Power Input Sequence

= For wiring of the main power, use a magnetic contactor for the main circuit power as shown in
Section 2.4.1, "Power Supply Wiring Diagram." Set the magnetic contactor to be turned off
simultaneously with an alarm occurrence in the external sequence.

= The control power (C1 and C2) should be applied simultaneously with or before the main power (L1,
L2, and L3). Also, when the power is off, shut off the control power simultaneously or after the main
power is cut off.

= 2 - 2.5 seconds after the power input, the alarm signal turns on (normal), and the Servo On
command signal is recognized. Therefore, when the Servo On command signal is on at the same
time as the power is input, the actual Servo On is activated 2 - 2.5 seconds later. Keep this in mind
when designing the power input sequence.

B Timing Chart

Main power, ON

control power
supply OFF.

Servo On ON
command OFF.

Servo On ON |
operation OFF
Alarm ON |
(normdly On) OFF :
| |, 2~2.5[s]
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2. Wiring and Connection

2.4.3 Power Circuit Electrical Component Standards

B L 7/NHFAO10U ~ L7NHFAQ75U

Model Name L7NHFA010U L7NHFA035U L7NHFA050U L7NHFAQ075U
MCCB 30A Frame 15A 30A Frame 30A 50A Frame 40A 50A Frame 50A
(NFB) (ABE33b/15) (ABE33b/30) (ABE53b/40) (ABE53b/50)

Noise Filter

(NF) TB6-BO10LBEI(10A) TB6-BO30NBDC(30A) TB6-B0O40A (40A) TB6-BOBOLA (60A)

DC Reactor HFN-15(15A) HFN-30(30A) HFN-40(40A) HFN-50(50A)

e 18A/ 240V 32A/ 240V 50A / 240V 50A / 240V
(GMo-18) (GMo-32) (GMo-50) (GMo-50)
L1,L2,
L3
. . AWG10 AWGS
) PO, PI, N AWG14(2.5 mr) AWG12(4.0 mm) .
Wire (6.0 mm) (8.0 mm)
\ B+, B
ote
1) u,VvV,w
cl AWG16(1.5 mr AWG16(1.5 m AWG16 AWG16
(o7 (2.5 mm) (2.5 mm) (1.5 mr) (1.5 mr)
Pressurized UA-F2010, SEOIL UA-F4010, SEOIL GP110028 GP110732
Terminal (10mm Strip & Twist) (10mm Strip & Twist) KET KET
Regenerative
Resistor 100[W] 150[W] 120[W] 240[W]
(Default 40Q 13Q 6.8Q 6.8Q
« BLF 5.08/03/180F SN *BLZ7.62HP/03/180LR
BK BX SN BK BX SO
Connector
« BLF 5.08/11/180F SN *BLZ7.62HP/11/180LR
BK BX SN BK BX SO

Note 1) When you select a wire, please use 600V, PVC-insulated wire.
To comply with UL(CSA) standards, use UL-certified wire (heat resistant temperature 75°C or above).
To comply with other standards, use proper wires that meet the applicable standards.

For other special specifications, use wires equivalent or superior to those specified in this Section.
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2. Wiring and Connection

B | 7NHFAO10U

‘‘‘‘‘‘

CE L -

Wire strip 7~10[mm]

N\
o=

Weidmul ler

T‘ﬁ' c SD 0.6x3.5x100 W4 1.2N.m]

stELECTR’!C | 2-13




2. Wiring and Connection

B L7NHFAO35U

Wire strip 7~10[mm]

P E Weidmul ler

T T e SD 0.6x3.5x100 M4 : 1.2[N.m]

1) For information on wiring to BLF 5.08 and BLZ7.62HP Series connectors, refer to the above procedures.

2) Insert electric wire into insert hole with upper locking screw loosened, and use applicable flathead (-) driver for
each model to fully tighten screw to 0.4-0.5 N-m.

3) Otherwise, insufficient torque of locking screw may cause vibration-induced disconnection, system malfunction
and contact-induced fire accident.

4) After you connect a wire to connector, place the connector as closely to servo drive as possible and use both
locking hooks to fully lock it.

5) Use PE (Protective Earth) locking screw of M4 size (shown at the bottom of product) to tighten it to 1.2 N-m.

6) Insufficient torque of locking screw may cause PE (Protective Earth) contact failure and even malfunctioning
drive.

7) We recommend that you use a Weidmdller SD 0.6 x 3.5 x 100 product for a flat-head (-) screwdriver.
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2. Wiring and Connection

B L7NHFAO50U

El=
il
. TR
a ]
1 a Iy
‘ N PO PI Cl1 C
a [@ F%

183

TB2 C / > D

~N C D) D

\ ¢ // > >

C // D) D

¢ &Sl S —/ ’ %
a N ) d / ) > B

L ! /
— — e Ul / D) D i D
NeEEEEEEEEE ! : =)
m NC: Screw that fastens the lead terminal
of internal regenerative resistor
TB1

(o N

Terminal screw: M4
|l |lulviw @O O

Tightening torque: 1.2 N m

B2 Terminal screw: M4

N | PO | PI Tightening torque: 1.2 N m
TB3 Terminal screw: M4

C1 C2

Tightening torque: 1.2 N m

o /

1) Otherwise, insufficient torque of locking screw may cause vibration-induced disconnection, system malfunction

and contact-induced fire accident.

2) Use PE (Protective Earth) locking screw of M4 size (shown at the bottom of product) to tighten it to 1.2 N-m.
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2. Wiring and Connection

2-16

L7NHFAOQO75U

| =0l

200V

000 000

N PO PI ClC2

1 12 13 B+ B U

AR

==

NEC ()
TB3 % D) X D
— ) /L D C
) D (
82 >/ e
—_— / D C
VA
L /O D (
L // D D C
i —= a
S
°
CHARGE / {
NC: Screw that fastens the lead terminal
TB1 of internal regenerative resistor
(o N\
Terminal screw: M5
L1 | L2 | L3 | B+
Tightening torque: 3.24 N m
TB2 .
Terminal screw: M5
N PO Pl Tightening torque: 3.24 N m
TB3
Terminal screw: M4
C1 Cc2

\_

Tightening torque: 1.2 N m/

1) Otherwise, insufficient torque of locking screw may cause vibration-induced disconnection, system

malfunction and contact-induced fire accident.

2) Use PE (Protective Earth) locking screw of M4 size (shown at the bottom of product) to tighten it to 1.2

N-m.



2. Wiring and Connection

2.4.4 Regeneration Brake Resistor Options

Item Product | Model Name Applicable Specifications
Name Drive P
Resist | Regenerati | \pc 30030 | L7NHFA010U
ance | ve resistor
Resist | Regenerali | \pc 50030 | L7NHFA035U 195
ance | ve resistor r
2
10 “ 235 _|
| 2
L7NHFAO50U 218
Resist | Regenerati | »n~ s00000 (4P) P
ance ve resistor L7NHFAQ75U [
(4P)
2
10 “ 235 _|
360 ":a?'
g
IRM2000-3.3Q -
Resist Braking 400 5
ance | Resistance 3.3[Q] L7NHFALS0U | |
(2000W) 2
385 ;’

LSTELECTR’FC | 2-17




2. Wiring and Connection

2.5 Wiring for Input/Output Signals

B |/O Connector Specifications: DFMC 1.5/6-STF-3.5 (PHOENIX)

12 : DO3

10 : DO1

8 : DI5

6:DI3

4:DI1

11 : DOCOM
9:DO2

7 :DIb6
5:DIl4
3:DI2

1: DICOM

2 FG

B Analog Monitoring Connector Model: DF-11-4DS-2C (HIROSE)

2-18 | LSE.ecrric




2. Wiring and Connection

2.5.1 Names and Functions of Digital Input/Output
Signals

B Names and Functions of Digital Input Signals (/O Connector)

Pin Name Assignm Details Function
Number ent
1 DICOM DC 24V | DC 24V INPUT | COMMON
Positive The actuator stops the servo motor to
(ccw)
4 DI1 POT Rotation prevent it from moving beyond the motion
Prohibited range in the positive direction.
Negative (CW) | The actuator stops the servo motor to
3 DI2 NOT Rotation prevent it from moving beyond the motion
Prohibited range in the negative direction.
6 DI3 HOME Home Position Connects the home position sensor for
Sensor homing.
5 Dl4 sTOP Servo Stop thops the servo motor when the contact is
P Control When the contact is on, it converts the
8 DIS PCON Action mode from PI control to P control.
Switching Gain | When the contact is on, it switches the
! DI6 GAIN2 1to Gain 2 |velocity control from Gain 1 - Gain 2.
** PCL Positive When the contact is on, the positive
Torque Limit | torgque limit function is activated.
* BNCL Negative When the contact is on, the negative
Torque Limit | torque limit function is activated.
 PROBEL Touch The. probe signal to rapidly store the
Probe 1 position value (1)
+* PROBE2 Touch The. probe signal to rapidly store the
Probe 2 position value (2)
** EMG Emgrt(g)zncy Emergency stop when the contact is on.
** ARST Alarm Reset | Resets the servo alarm.
Vibration fS_lgnal to use _the V|brat|o_n suppression
- . ilter 1 according to the vibration
LVSF1 Suppression ion filter . f .
Filter 1 suppression filter function configuration
(0x2515)
Vibration Slgnal to use .the vnbratlo.n suppression
. . filter 2 according to the vibration
LVSF2 Suppression ion filter fi . fi .
Filter 2 suppression filter function configuration
(0x2515)
** SVON Servo ON Servo ON

Note 1)

**A signal not assigned by default in the factory setting. The assignment may be changed by

parameter settings. For more information, refer to Section 5.2, “Input/Output Signals Setting.”

Note 2) Wiring can be also done by using COMMON (DC 24V) of the input signal as GND.
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2. Wiring and Connection

2-20

B Names and Functions of Digital Output Signals

. Name Assignment Details Function
Number
10 DO1 BRAKE Brake Outputs brake control signal.
9 DO2 ALARM Servo Alarm | Outputs signal when alarm occurs.
This signal is output when the main
12 DO3 RDY Servo Ready power |s.establlshed and the .
preparations for servo operation are
complete.
11 DOCOM GND24 GND24 COMMON
** 7SPD Zero Speed | Qutputs a signal when the current
Achieved speed drops below the zero speed.
* INPOS1 Position Outputs signal when having reached
Reached 1 |the command position (1)
o TLMT Torque Limit I(i)rgittzl:jts signal when the torque is
o \/LMT Velocity Limit I(iDr:]Jittg;l:jts signal when the speed is
* INSPD Velocity Outputs signal upon reaching the
Reached command speed.
* WARN Servo Outputs signal when a warning
Warning occurs.
* TGON Rotation Outputs signal when the servo motor
Detection is rotating above the set value.
** INPOS2 Position Outputs signal when having reached
Reached 2 |the command position (2)

** Unassigned signal. The assignment may be changed by parameter settings. For more

information, refer to Section 5.2, “Input/Output Signals Setting.”



2. Wiring and Connection

2.5.2 Names and Functions of Analog Input/Output

Signals
B Names and Functions of Analog Output Signals (Analog Monitoring
Connector)
Pin Name Details Function
Number
. Analog Monitor output (AT NC Axis in case of -
1 AMONL | Analog Monitor 1| 4,1 v/ signal 415 31 AT NC Axis 10)
. Analog Monitor output (AT NC Axis in case of -
2 AMONZ | Analog Monitor 21 4\, 4 3y signal 41 5 3 AT NC Axis 10)
3 AGND AGND(0V) Analog ground
4 AGND AGND(0V) Analog ground

Note 1) You can change the output variables to be monitored with analog monitor output through parameter

settings.

For more information, refer to Section 5.2.3 “Assignment of Analog Output Signals.”
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2. Wiring and Connection

2.5.3 Examples of Input/Output Signal Connection

B Examples of Digital Input Signal Connection

A\ Caution
1. You can set the input contact to contact A or contact B, based on the characteristics of
individual signals.
2. You can assign each input contact to one of 15 functions.
3. For more information on signal assignment and contact change of the input contact, refer to 5.2
Input/Output Signals Setting.
4. The rated voltage is DC 12V to DC 24V.
External Power .
Servo Drive
supply
12 VDC to 24 VDC
R
I
£ S Internal
-1 T AY Circuit
I DI
L O O [RT]
Internal
2y Circuit
o o DIg ] !
R1: 3.3KQ, R2 : 680Q
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2. Wiring and Connection

B Example of Connecting Digital Output Signals

A\ Caution
1. You can set the output contact to contact A or contact B, based on the characteristics of
individual signals.
2. You can assign each output contact to one of 11 output functions.

3. For more information on signal assignment and contact change of the output contact, refer to
5.2 Input/Output Signals Setting.

4. Excessive voltage or overcurrent may damage the device because it uses an internal transistor
switch. Be cautious.

5. The rated voltage and current are DC 24V + 10% and 120[mA].
Servo Drive

ey I

Internal
Circuit E!
DOCOM
DO3 T
- L= |
Internal
Circuit E!
— DC 24V
DOCOM | |

stELECTR’."C | 2-23




2. Wiring and Connection

B Examples of Connecting Analog Output Signals

A\ Caution

Refer to "5.2.3 Assignment of Analog Output Signals" for signal settings and scale adjustment.
The range of analog output signals is -10V to 10V.

The resolution of analog output signal is 12 bits.

The maximum load current allowed is 2.5 mA.

The stabilization time is 15 us.

Servo Drive

aprwdPRE

—1 : ANALOG MONITOR1

ANALOG MONITOR?2

Q AGND
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2. Wiring and Connection

2.5.4 Input/Output Signals Configuration Diagram

Digital input
I +24V IN

L —

DC 24[V] or -24[V]

Digital output

(DO1) 10
3.3kQ

BRAKE

[
»

[
LT '
o 1 DI
o e POT 4
AL ‘E‘B (RO ALARM H———>
———]
L »
— | ey ;DISii}
o HOME 6 |—
L
1 POI—5 READY >
—or [ READY |
— o “op z’_ DI4 —lf:_|_
l— L
o o || PCON I’— DI> v
L
o o— Ganz | 7 DIo [17] snb2s B——>
PCL ok
NCL * *ox ZSPD
PROBET *ox o INPOS1
PROBE2 ** ** TLMT
EMG *k ** VLMT
A-RST *x ** INSPD
LVSF1 wox o WARN
LVSF2 o *x TGON
SVON *ox *x INPOS2
I/0
STO
Safety Function Safety Function
Input 3.3kQ Output
3.3kQ
—»{ s702- 5
——» sT02+ 6

Analog
Monitor

Analog output

[ 1 JmONITOR 1

A0V ~+10V
[_2 JmoniToR2

A0V ~+10V
[3.4

Note 1)Input signals DI1 - DI6 and output signals DO1 - DO3 are factory default signals.

2-25



2. Wiring and Connection

2.6 Wiring of Encoder Signal (ENCODER)

B ENCODER Connector Model: 10114-3000VE (3M)

7 los
20| O
03 9010

11
05 12

40

6 [ O
07 13 014

2.6.1 Quadrature Encoder Signaling Unit Wiring

B APCS-EOOOAS Cable

AWG24 7Pair Twisted

Servo Motor §.tli_§19.._Wire Servo Drive
1 4 DI BE
2 /A 12
3 B 11
4 /B 10
5 Z 9
Encoder 6 /Z 18
7 U 5
8 /U 16
9 Vv 3
10 LV 4 Cable Connector
11 W 1
Cable 15 W 1o (ENCODER)
Connector ) sy 1 14 Maker — 3M
Maker — AMP : 10314-52A0-008
1791631 1 GND} 7 10114-3000VE
1703611 15 e’ SHO | Frame
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2. Wiring and Connection

B APCS-EOOOBS Cable

AWG24 7Pair Twisted

Servo Motor ~ Shiel Q..V.\!Lfe Servo Drive
A A |13
B /A L 12
C B | 11
O /B 110
E z lo
F /z 18
K uls
L oule
M v |3
M LV 4 Cable Connector
E XVN ; (ENCODER)
Maker - 3M
Cable H Bv {14 10314-52A0-008
Connector G GNDY 7 10114-3000VE
MS3108820-293\ J e’ SHO | Frame

B Without Quadrature Type Hall Sensor

AWG24 7Pair Twisted

Servo Motor Servo Drive

- Shield W
A A 13
B A} 12
C B 11
D /B L 10
E Z 19
E [z 18
5
Cable Connector
(ENCODER)
Maker — 3M
Cable S N Bv ¢ 14 10314-52A0-008
Connector GNDY 7 10114-3000VE
MS3108B820-29S gt SHD| Frame
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2. Wiring and Connection

2.6.2 Serial Encoder Signaling Unit Wiring

B APCS-EOOOCS Cable

AWGR4 4Pair Twisted

Servo Motor Servo Drive

Shield Wire
i =
1 MA | 3
2 /MAL 4
3 SL]1 5
4 /SL]1 6
5V 14
GND | 7
Cable Connector
e,
EZTEOEMP 10314-5280-008
179161-1 10114-3000VE
170361-1 9 “cereprnt’ SHD | Frame
B APCS-EOOODS Cable
AWG24 4Pair Twisted .
Servo Motor §fl.i§.|. g__y_\{ire Servo Drive
4 Y MAl 3
/MAL 4
SL] 5
/SL ] 6
5V 1 14
GNDJ} 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Cable 10114-3000VE
Connector J ‘e’ SHD | Frame
MS3108S20-29S
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2. Wiring and Connection

B APCS-EOOCES Cable

AWG24 4Pair Twisted

Servo Motor ,..S_t‘.l?.l_d...Y.\ﬂre Servo Drive
( 1 mAl 3
/MA] 4
SL ] 5
/SL L1 6
5V 14
GNDJ 7
Cable Connector
(ENCODER)
Maker = 3M
10314-52A0-008
Connector 10114-3000VE
Tyco Connector \ 5 e SHOD | Frame
(7Ciruits)

2.6.3 Multi-Turn Encoder Signaling Unit Wiring
m APCS-EOOOCSI Cable

AWG24 4Pair Twist

Servo Motor Shield Wire Servo Drive
1 4 Y wval s
2 /MAL 4
3 SL1 5
4 /SL L 6
3 BAT+
Encorder, 6 BAT-—
/ 5 L 14
8 GND} 7
Cable Connector
(ENCODER)
Maker — 3M
Cable 10314-52A0-008
Connector 10114-3000VE
MS3108520-29S \_9 eyt SHD | Frame
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2. Wiring and Connection

2-30

B APCS-EOOODS1 Cable

AWG24 4Pair Twist

Servo Motor _S_[]_i_e_l_g_y_\/ire Servo Drive
A Y mal 3
B /MAL 4
C SLL1 5
D /SLl 6
E BAT+
Encorder E BAT-
H BV 14
G GNDL 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
giglnee ctor 10114-3000VE
MS3108520-295 \ J “rrerponmee?’ SHO | Frame
B APCS-EOOOESIL Cable
AWG24 4Pair Twist .
Servo Motor §D'. ‘?_l_(.j_.Wi e Servo Drive
1 4 Y wAl 3
6 /IMAL 4
2 SLL1 5
7 /SLl 6
8 BAT+
Encorder 3 BAT-
9 5V 114
4 GNDL 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Connector
Tyco connector 10114-3000VE
(7Ciruits) 5 e S— SHD| Frame




2. Wiring and Connection

2.6.4 Tamagawa Encoder Signaling Unit Wiring

Servo Motor

AWG24 2Pair Twist

Servo Drive

Shield Wire
pR-LGLA ALY
PS 5
/PS1 6
ES5V] 14
EOV ] 7
P -/ SHD| Frame

Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE

2.6.5 EnDat 2.2 Encoder Signaling Unit Wiring

Servo Motor

Encorder

AWG24 4Pair Twist

Servo Drive

EnDat_CLK+

OO

EnDat_CLK-

EnDat_Data+

oy o1 P> o

EnDat_Data—

5V

GND

\—cegeeerd SHD

Frame

Cable Connector
(ENCODER)
Maker = 3M
10314-52A0-008
10114-3000VE
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2. Wiring and Connection

2.7 Second Encoder (Encoder 2)

B Connector specifications
- Connector : MUF-PK8K-X

- Recommended wiring standards: AWG28 - AWG24

DERZ2 connector viewed
1 the front of the drive

B Wiring and sighal name

Pin No Signal name Signhal name (SSI)
(Quadrature)
1 5V 5V
2 GND GND
3 A DATA
4 /A /DTAT
5 B CLK
6 /B /CLK
7 Y Y
8 1z 1z
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2. Wiring and Connection

2.8 Wiring for Safety Function Signals (STO)

B 2069577-1(Tyco Electronics)

2.8.1 Names and Functions of Safety Function Signals

Pin Names Function
Number
1 +12V
For bypass wiring
2 -12Vv
3 STO1- DC 24V GND
4 STO1+ Blocks the current (torque) applied to the motor when the signal is off.
5 STO2- DC 24V GND
6 STO2+ Blocks the current (torque) applied to the motor when the signal is off.
+
! EDM Monitor output signal for checking the status of safety function input
8 EDM- signal
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2. Wiring and Connection

2-34

2.8.2 Example of Connecting Safety Function Signals

A\ Caution

1. The rated voltage is DC 12 V to DC 24 V.
2. With the contacts of STO1 and STO2 off, the motor output current is blocked.

24 V Power O

SsTO1+ [T]
Driving Signal l

| — Blocking

A

Wy
44
L

STO1-

& |

M
o &
;—(.

2 | .
sTO2+ S N B'°°—>[§<§]
: king 11
sTO2-
EDM+

Safety Module




2. Wiring and Connection

2.8.3 Bypass Wiring of Safety Function Signals

This drive provides the Mini I/0O Bypass connector which has Bypass wiring to be used for the
convenience of the user when the STO function is not used. To use the Bypass function, connect the
Mini I/O Plug connector as follows.

If you connect +12V to STO2-, -12V to STO1+ and STO1- to STO2+ for wiring of the Mini 1/O Plug

connector, you can bypass the safety function signal. Never use this power (+12 V and -12 V) except
for this purpose.

B Mini I/O By-pass Connector

1971153-1(Tyco Electronics)

B Mini I/O Plug Connector

2069577-1(Tyco Electronics)
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2. Wiring and Connection

2.9 Wiring for EtherCAT Communication Signals

2.9.1 Names and Functions of EtherCAT Communication
Signals

B EtherCAT IN and EtherCAT OUT Connector

NuFr)ri\rE)er Signal Names Line Color
1 TXIRX0 + White/Orange
2 TX/RXO - Orange O (0 poposion
3 TX/RX1+ White/Green == . :
4 TX/RX2 - Biue D
5 TXIRX2 + White/Blue D=
6 TX/RX1 - Green D
! TX/RX3 + White/Brown P
8 TX/RX3 - Brown D
Plate Shield

Note 1) EtherCAT only uses signals from 1, 2, 3 or 6.
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2. Wiring and Connection

2.9.2 Example of Drive Connection

The following figure shows the connection between a master and slave using EtherCAT communication.
This is an example of a connection by topology of the basic line type.

A For an environment with much noise, install ferrite core at both ends of the EtherCAT cable.

EtherCAT Position
Master Control Unit

- B

cuﬂaﬁ A E‘\ cwgeﬁ A ; 3 cwgeﬁ Ag

EtherCAT
IN

EtherCAT
IN

o

£ |1
©| EthercAT
Out

ENCODER2
ENCOD

ENCODER
ENCODER

(@IE] ®® ® @
SLAVE 1 SLAVE 2 SLAVE n
AXIS AXIS AXIS
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3. EtherCAT Communication

3.1

EtherCAT Communication

EtherCAT stands for Ethernet for Control Automation Technology. It is a communication method for
masters and slaves that uses Real-Time Ethernet, developed by the German company BECKHOFF
and managed by the EtherCAT Technology Group (ETG).

The basic concept of EtherCAT communication is that, when a DataFrame sent from a master passes
through a slave, the slave inputs the received data to the DataFrame as soon as it receives the data.

EtherCAT uses a standard Ethernet frame compliant with IEEE802.3. Therefore, based on the Ethernet
100BASE-TX, the cable can be extended up to 100 m, and up to 65,535 nodes can be connected. In
addition to this, when using a separate Ethernet switch, you can interconnect with the commonly used
TCP/IP.

Structure of CANopen over EtherCAT

Servo Application

(]

Object Dictionary Application Layer
EtherCAT
State
Machine SDO PDO Mapping
Registers Mailbox Process Data

Bt Iz .
FMMUO | | FMMU1 itz L Legern

Sync Sync Sync Sync
ManagerO| |Manager1| [Manager2 Manager3

EtherCAT Physical Layer

This drive supports a CiA 402 drive profile. The Object Dictionary in the application layer includes the
application data and PDO (Process Data Object) mapping information from the process data interface
and application data.

The PDO can be freely mapped, and the content of the process data is defined by PDO mapping.
The data mapped to the PDO is periodically exchanged (read and written) between an upper level

controller and a slave by process data communication; the mailbox communication is performed
aperiodically; and all of the parameters defined in the Object Dictionary are accessible.



3. EtherCAT Communication

3.1.1 EtherCAT State Machine

Init
A A A A
v
Pre-Operational Boot
A A
v
Safe-Operational
A
v
Operational

The EtherCAT drive has 5 states as shown above, and a state transition is achieved by an upper level

controller (master).

State Description
A state for firmware updates. Only mailbox communication using the FoE (File
Boot access over EtherCAT) protocol is available. The drive can transit to the Boot state
only when in the Init state.
Init Initializes the communication state.

Unable to perform mailbox or process data communication.

Pre-Operational

Mailbox communication is possible.

Safe-
Operational

Mailbox communication is possible and PDO can be transmitted. PDO cannot be
received. The process data of the drive can be passed to an upper level controller.

Operational

Mailbox communication is possible and PDO can be transmitted and received. The
process data can be properly exchanged between the drive and the upper level
controller, so the drive can be normally operated.




3. EtherCAT Communication

Status LED

The LEDs on the EtherCAT ports of this drive indicate the states of the EtherCAT communications and
errors, as shown in the following figure. There are 3 green LEDs, L/AO, L/A1, and RUN, and 1 red LED,

ERR.
]

)
—
o
B F
—

0
0

.
(I
.
]
.
I
.
]
—t—
]

—

o

a

-

[

B>
[
OU
OU
OU
OU
OU

o
L1
12

=TIN
18
bg;@
N
~N
€1
18
o
Eye
v&‘
&

i(To)
A

Lo
A

PO
Pl
B+
Bl
C1
c2

OUT=E ECAT

STO

=l

Qe @ 2 a8 » © 8 © a s ®
/o

ENCODER2

5 <= e
Ronnl)
o
ENCODER

9
©
@
@

m L/AO, L/AL (Link Activity) LED

The L/AO LED and L/A1 LED indicate the status of the EtherCAT IN and EtherCAT OUT communication
ports, respectively. The following table outlines what each LED state indicates.

LED Status Description

OFF Not connected for communication.

50
ms
on ™ ™ -
Flickering J |
off— L U ~

Connected, and communication is enabled.

ON Connected, but communication is disabled.




3. EtherCAT Communication

B RUN LED
The RUN LED indicates in which state the drive is in the EtherCAT State Machine.
LED Status Description
OFF The drive is in the Init state.
The drive is in the Pre-Operational state.
Blinking [ 200 (200, ‘ ‘ ' ‘ ‘
ms ms
off —
The drive is in the Safe-Operational state.
Single Flash o 200 1000 200
ms ms ms
off .
ON The drive is in the Operational state.
B ERR LED

The ERR LED indicates the error status of the EtherCAT communication. The following table outlines
what each LED state indicates.

LED Status Description
OFF Indicates the EtherCAT communication is in a normal state without any error.
Indicates that the drive has received a command from the EtherCAT master
instructing it to perform a setting, which is not feasible in its present state, or to
perform an impossible state transition.
Blinking
on g 1
200 | 200
= L L) L) L
off —
A DC PLL Sync error occurred.
Single Flash | °" 200 | 1000 200
ms ms ms
off .
A Sync Manager Watchdog error occurred.
on
Double Flash 200 | 200 | 200 | 1000 . ’7
" ms | ms | ms | ms ]
off —
ON A servo alarm of the drive occurred.




3. EtherCAT Communication

3.3 Data Type

The following table outlines the data types and ranges used in this manual.

Codes Description Ranges
SINT Signed 8-bit -128 ~127
USINT Unsigned 8-bit 0~ 255
INT Signed 16-bit -32768 ~ 32767
UINT Unsigned 16-bit 0 ~ 65535
DINT Signed 32-bit -2147483648 ~ 2147483647
UDINT Unsigned 32-bit 0 ~ 4294967295
FP32 Float 32-bit Single precision floating point
STRING String Value

3.4 PDO-Mapping

The EtherCAT uses the Process Data Object (PDO) to perform real-time data transfers. There are two
types of PDOs: RxPDO receives data transferred from the upper level controller, and TxPDO sends the
data from the drive to the upper level controller.

This drive uses the objects of 0x1600 to 0x1603 and 0x1A00 to 0x1A03 to assign the RxPDO and the
TxPDO, respectively. Up to 10 objects can be assigned to each PDO. You can check the PDO
assignment attribute of each object to see if it can be assigned to the PDO.

The diagram below shows the PDO assignment:

Controlword(0x6040)
Target Position(0x607A)

A\

Servo
Drive

Upper Level Unit

Statusword(0x6041)
Position Actual Value(0x6064)
Velocity Actual Value(0x606C)

A

This is an example when assigning the Controlword and the Target Position with the RxPDO (0x1600).

Data

Index Sublndex Name Type
0x6040 0x00 Controlword UINT
0x607A 0x00 Target Position DINT




3. EtherCAT Communication

The setting values of the RxPDO (0x1600) are as follows:

Sublndex Setting Value
0 0x02 (2 values assigned)
Bit 31~16(Index) Bit 15~8(Sub index) Bit 7~0(Bit size)
1 0x6040 0x00 0x10
2 0x607A 0x00 0x20

This is an example when assigning the Statusword, the Position Actual Value, and the Actual Velocity

Value with the TXPDO (0x1A00).

Index Sublndex Name DELE)
Type

0x6041 0x00 Statusword UINT
0x6064 0x00 Position Actual Value DINT
0x606C 0x00 Velocity Actual Value DINT

The TxPDO (0x1A00) settings are as follows:

Subindex Setting Value
0 0x03 (3 values assigned)
Bit 31~16(Index) Bit 15~8(Sub index) Bit 7~0(Bit size)
1 0x6041 0x00 0x10
2 0x6064 0x00 0x20
3 0x606C 0x00 0x20

The Sync Manager can be composed of multiple PDOs. The Sync Manager PDO Assign Object
(RxPDO:0x1C12, TxPDO:0x1C13) indicates the relationship between the SyncManager and the PDO.

The following figure shows an example of SyncManager PDO mapping:
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Object Dictionary

Sync Manager Entity

Sync Manager

Assign Object Index Object Contents 0x1C10 0x1C11 0x1C12 0x1C13
0x1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
ox1C13 TXPDO Receive Send (0x1601) (0x1A02)
0x1600 18t RxPDO
0x1601 2nd RxPDO
0x1602 34 RxPDO
0x1603 4t RxPDO

Mapping Object g, 100 15 TxPDO
Ox1A01 2nd TxPDO
0x1A02 3d TxPDO ‘
0x1A03 4 TxPDO

B PDO Mapping

The following tables list the PDO mappings set by default. These settings are defined in the EtherCAT
Slave Information file (XML file).

1t PDO Mapping:

RXPDO Controlword | Target Torque | Target Position Operation Mode| To:]c:cggc;‘be
(OX1 600) (0x6040) (0x6071) (0x607A) (0x6060) (0X6088)
. . . . Touch Probe 1
TXPDO Statusword Actual Torque | Actual Position JActual Positiona Digital Input Opera_tlun Mode  Command Operation Touch Probe Positive
(0x6041) Value Value Error (0X60FD) Display Speed Status Position Value
(0x1AQ0) (0x6077) (0%6064) (0x60F4) (0x6061) (0x2601) (0x2600) (0x6089) OB
24 PDO Mapping:
RXPDO Controlword | Target Position TOES:CE;%W Digital Output
(0X1 601 ) (0x6040) (0x607A) (0x6088) (0xBOFE)
: Actual Touch Probe 1
TXP DO Statusword Actue\x/\aic;smon Positional Toué:gtz;obe Positive Digital Input
(0x6041) Ermor Position Value | (0x60FD)
(Ox1A01) (0x6064) (0460M) (0x60B9) oxo0Bm
3" PDO Mapping:
RXPDO Controlword | Target Velocity Tc;frr:cz;%be Digital Qutput
(0X1 602) (0x6040) (0xB0FF) (0x6088) (0x60FE)
Touch Probe 1
TXP DO Statusword ACIU%;E?"‘O” Toué:gtz;obe Positive Digital Input
(0x6041) Position Value | (0x60FD)
(0x1A02) (0x6064) (ox6080) | "GO0
4" PDO Mapping:
RXPDO Controlword | Target Torque TO;S:CE;%DQ Digital Output
(0X1 603) (0x6040) (0x6071) (0x60B8) (0x60FE)
. Touch Probe 1
TXP DO Statusword Actu%\aﬂoesmon Toué:gzrsobe Positive Digital Input
(0x6041) Position Value | (0x60FD)
(0x1A03) (0x6064) (ox60B0) | "IN
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3. EtherCAT Communication

3.5 Synchronization Using the DC
(Distributed Clock)

The Distributed Clock (DC) synchronizes EtherCAT communication. The master and slave share a
reference clock (system time) for synchronization, and the slave synchronizes its applications with the
Sync0 event generated by the reference clock. The following synchronization modes exist in this drive.
You can change the mode with the sync control register.

(1) Free-run Mode:
In Free-run mode, it operates each cycle independent of the communication cycle and master cycle.
(2) DC Synchronous Mode:

In DC Synchronous mode, the Sync0 event from the EtherCAT master synchronizes the drive. Please
use this mode for more precise synchronous control.

Master Master Application Master Application
Master user
shift time
—
A4
Frame | U Frame | U
SyncO shift time
1
Slave
u U U
_ Cycle time (0x1C32:02) P Cycle time (0x1C32:02) P _
Shift time (0x1C33:03) i Shift time (0x1C32:03)
< > Calc + Copy time
v (0x1C33:06) v Calc + Copy time
0x1C32:06
Sync0 SyncO ¥ (Ox )

Event Event Sync0
ﬁ Event @

Outputs Latch
Inputs Latch

3.6 Emergency Messages

Emergency messages are passed to the master via mailbox communication when a servo alarm
occurs in the drive. Emergency messages may not be sent in the event of communication failure.

Emergency messages consist of 8-byte data.

Byte 0 1 2 3 4 5 6 7
Emergency Unique Field for Each Manufacturer
Error Register
Details Error Code Reserved Servo Alarm
(0x1001) Reserved
(OXFFO00) Code




4. CiA402 Drive Profile

4. CiA402 Drive Profile

4.1 State machine

Start

:r__S_tat_e_ _: Supplementary ? 0
J

state

Sltate changed by the Not ready to Switch on
slave

State that can be l 1

checked by the master|

(A): Low-level power

e T . > s The control power is on;
| ~ Switch on Disabled The main power can be turned on.
|
1 -
1
i
! 7
] 2 Fault
1
! '
| .
12 | 10 Ready to Switch on
|
i 14
|
i 3
|
!
1
i 6
: (B): High-level power
: A The control and main powers are on;
. Torque cannot be applied to the
|
| Switched on 8 9 S
1
|
| 4

Fault reaction active

Operation enabled

State Description

Not ready to switch on Reset is in progress by control power on.

Switch on disabled Initialization completed, but the main power cannot be turned on.

Ready to switch on The main power can be turned on and the drive function is disabled.
Switched on The main power is turned on and the drive function is disabled.

Operation enabled The drive function is enabled, and the servo is on.

Quick Stop active Quick stop function is in operation.

Fault reaction active A servo alarm occurred causing a relevant sequence to be processed.

Fault Servo alarm is activated.

B State Machine Control Commands
stELECTRlC | 4'1




4. CiA402 Drive Profile

4-2

The state of the State Machine can be switched by bit setting combinations of the Controlword
(0x6040), as described in the table below:

bits of the Controlword (0x6040) State Machine
Command
Bit 7 Bit 3 Bit 2 Bit 1 Bit O switching
Shutdown X X 1 1 0 2,6,8
Switch on X 0 1 1 1 3
Switch on
X 1 1 1 1 3+4
+ Enable operation
Disable voltage X X X 0 X 7,9, 10,12
Quick stop X X 0 1 X 7,10,11
Disable operation X 0 1 1 1 5
Enable operation X 1 1 1 1 4,16
Fault reset 0—-1 X X X X 15

B Statusword Bit Names (0x6041)

You can check the state of the State Machine by bit combinations of the Statusword (0x6041), as
described in the table below:

bits of the Statusword (0x6041)
Command
Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Not ready to switch on 0 0 X 0 0 0 0
Switch on disabled 1 1 X 0 0 0 0
Ready to switch on 0 1 X 0 0 0 1
Switched on 0 1 X 0 0 1 1
Operation enabled 0 1 X 0 1 1 1
Fault reaction active 0 1 X 1 1 1 1
Fault 0 1 X 1 0 0 0

Bit No. Data Description Note

Ready to switch on

Switched on

Operation enabled

Fault

For more information, refer to 9.3 CiA402 Objects.

Data Description

Note

Voltage enabled

Quick stop

For more information, refer to 9.3 CiA402 Objects.
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6 Switched on disabled

7 Warning

8 -

9 Remote

10 Target reached

11 Internal limit active

12 Operation mode specific
13 Remote

14 ABS position valid

15 Procedure busy

Ls-'ELE CTRIC
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4.2

Operation Modes

This drive supports the following operation modes (0x6060):

= Profile Position Mode(PP)

= Homing Mode(HM)

= Profile Velocity Mode(PV)

= Profile Torque Mode(PT)

= Cyclic Synchronous Position Mode(CSP)

= Cyclic Synchronous Velocity Mode(CSV)

= Cyclic Synchronous Torque Mode(CST)

Drive functions supported for each mode are listed in the table below:

Operation Modes

Flnglen csp csv csT "
PP PV PT
Electric Gear (0] (0] (0] (0]
Speed
Feedforward o X X OX
Torque
Feedforward o o X o
Position
Command Filter © X X OX
Real-time Gain
Adjustment © © © ©
Notch Filter (0] (0] (0] (0]
Disturbance
Observer o © X o

Note 2)For HM mode, the control mode is internally switched; thus, the function of speed feedforward and/or

position command filter may or may not be applied, depending on the operation condition.

B Related Objects

Index o Name \EEL Accessibility PDO Unit
Index Type Assignment
0x6060 - Modes of Operation SNIT RW Yes -
0x6061 - Modes of Operation Display SNIT RO Yes -
0x6502 - Supported Drive Modes UDINT RO No -
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4.3 Position Control Modes

4.3.1 Cyclic Synchronous Position Mode

Cyclic Synchronous Position (CSP) mode receives the target position (Ox607A) that is renewed at
every PDO update cycle from the upper level controller to control the position.

In this mode, the controller is able to calculate the velocity offset (0x60B1) and the torque offset
(0x60B2) that corresponds to the speed and torque feedforwards respectively, and pass them to the
drive.

The block diagram of CSP mode is as follows:

OP Mode : Cyclic Synchronous Position
Torque Offset (0x60B2)

Velocity Offset (0x60B1) 0 Gear Ratio |—

» Position Demand Position| Demand Internal
Position Offset (0x60B0) ) Value (0x6062) VaIueXO 60FC)
i

\2) & A
L. + 1
Target Position (0x607A) 3 (C)

! . ! Position Velocity Torque
Software Position Limit (0x607D) N | | Gear Ratio |'ﬂ.| Control Control Control
nterpolate 7'y 7y y'y
" . Position
Quick Stop Deceleration (0x6085) a| Command
>

Quick Stop Option Code (0x605A) . Enc.
_, Torque Actual Value (0x6077) 2\
« ®
_, Velocity Actual Value (0x606C) 6 Gear Ratio Velocity
- \J Inverse Calculation

Position Actual Internal

__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- 4 Inverse Calculation

Position Demand ¥
Value (0x6062) @

e —— ¢

4Followmg Error Actual Value (Ox60F4) @

...................... .-
|
Following Error Window (0x6065) i
i
Following Error in - v - |
Statusword (0x6041.13)[ _ Following Following :
D Error TimeOut |&-{ Error Window |[«&--

(0x6066) Comparator

Following Error

| 45
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B Related Objects

Index |r?c;1:x Name V«'fll_r)i/;a)léle Accessibility Assli:;?laent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu

- Software Position Limit - - - -

0 Number of entries USINT RO No -
0x607D

1 Min position limit DINT RW No 0]V)

2 Max position limit DINT RW No uu
0x6084 - Profile Deceleration UDINT RW No Uu/s?
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
0x60B0 - Position Offset DINT RW Yes uu
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torgue Offset INT RW Yes 0.1%
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of CSP Mode

0x60B1
Velocity Offset

[UUrs]

P Gear Ratio

0x60B0 0x607A Velocity
Position Offset Target Position Feed-Forward +
[uu] 0x6062 0x60FC Gain
\ Position Demand Position Demand
Value [UU] Internal Value [pulse] Filter +
Position
F let!l Gear Ratio Smoothing Position Control
unction . . -
Interpolate | | Position Command Filter + P Gain +
| Position Motor 0x6091:01 o)} Filter Time Gain 1
Command A
- Average - . +
Shaft 0x6091:02 Filter Time Gain 2
0x607D
S“xf‘ﬂ'ﬁ L°U5]'"°” OX60F 4 0x60BA or 0x60BC
Following Error Touch Probe 1/2 0x60BB or 0x60BD
Actual Value Positive Edge Touch Probe 1/2
Negative Edge 0x6063
ition Value[UU Position Internal
Actual Value [pulse]
Gear Ratio |
Inverse
0x6064
Position Actual
Value [UU] Gain Conversion
Mode
Time1
Time2
Waiting
Time1
Waiting
Time2
0x60B2 Torgue Notch Filter
Torque Offset Feed-Forward v o+
[0.1%] : Adaptive Filter
i > Gain > function Select
+ N
Velocity Filter 0x210F P/PI Gain Conversion Frequency Width Depth
Limit 1 [‘ox2501 | [‘ox2502 | [ ox2503 |
Function P/PI
Speed Control
Mode 2 [ oxa504 | [ ox2505 | [ ox2506 |
* P Gain | Gain Torque
—@ > ] 3 [ ox2507 | [ oxas08 | [ ox2509 |
| - Speed
) 4 [ oxas0A | [ ox2508 | [ ox250C |
Acc. ¢
4_@}____.__ G:—:Aar Rato | ________ Folgowmg
nverse ror Torque Command
Filter
Speed Feedback 5
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
7 Observer

Gain 0x2512
0x6077 + s
Filter 0x2513 T Limit
Torque Actual orque Limi

Value [0.1%] Velocity
Calculation

Select

Ext. Positive
----------------------------------------------------- Current Control

Ext. Negative

<
Positon . -
. Calculation Gain , Positive
' 0x6074 ; Negative
Torque Demand
Max

Value [0.1%]

stELECTR’IC | 4-7
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4.3.2 Profile Position Mode

Unlike CSP mode, which receives the target position that is renewed at every PDO update cycle from
the upper level controller, in Profile Position (PP) mode, the drive generates a position profile internally

to operate up to the target position (0x607A) using the profile velocity (0x6081), acceleration (0x6083),
and deceleration (0x6084).

The block diagram of PP mode is as follows:

OP Mode : Profile Position
Torque Offset (0x60B2)

Velocity Offset (0x60B1) Gear Ratio

Position Demand Positjon Demand Interna
- > Vilue (0x6062)  Valug (0x60FC)

Target Position (0x607A)

Software Position Limit (0x607D)

©

! . Position
—o->| Gear Ratio |-ﬂ>|
Control
£ ]

Profile Velocity (0x6081)

Velocity
Control

Torque
Control

1911 ]y

Maximum Profile Velocity (0x607F) A A
Profile Acceleration (0x6083) Trajectory
/‘ Generator
Profile Deceleration (0x6084;
( ) 7_ >
Quick Stop Deceleration (0x6085)
Controlword (0x6040) R
>
Quick Stop Option Code (0x605A)
 Torque Actual Value (0x6077) ?)
~ =
_ Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- NS4 Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) 3 Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation
.
» *
Position Demand & & ;
Trajecto
Value (0x6062) @ Geieratgll'
) Position Wi 067 o
 Following Error Actual Value (0x60F4) — - é‘ osition Window (0x6067) ePosition
<+ 9 .- 2
&) v ¢ f
. 8 o Target Reached in
Following Error Window (0x6065) E Sta?usword (0x6041.10) Position Position + y
) , v ! €T mmmmmmm ool WindowTime [#-{ Reached Window |¢-+{ )«(8)-e-
Following Error in Followi Followi g (0x6068) Comparator _ /
Statusword (0x6041.13) ollowing ollowing ' v
pemssesssesssssossaat Error TimeOut [&-1 Error Window |[«&-- Rt Aciug
(0x6066) Comparator Value (0x6064)
Following Error Position Reached
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B Related Objects

Index Ir?;:x Name V?rzi/?yzle Accessibility Assli:;?laent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu

- Software Position Limit - - - -

0 Number of entries USINT RO No -
0x607D

1 Min position limit DINT RW No uu

2 Max position limit DINT RW No uu
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6081 - Profile Velocity UDINT RW No UU/s
0x6083 - Profile Acceleration UDINT RW No Uu/s?
0x6084 - Profile Deceleration UDINT RW No Uu/s?
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torgue Offset INT RW Yes 0.1%
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of PP Mode

Gear Ratio

0x607D
Software Position
Limit [UU

0x607A
Target Position

| [UU]
Position
( : ) Py > Limit
‘ » B
X
Profile Velocity
[UU/s]
Position
Limit
—— @) A i
vy
" 0x607F

Maximum Profile
Velocity [UU/s]

0x60B1

0x6062
Position Demand

Velocity Offset

0x60FC
Position Demand

Shaft 0x6091:02

Value [UU] i Internal Value [pulse] ;
Gear Ratio Smoothing
Position Command Filter +
Motor 0x6091:01 Filter Time

Average
Filter Time

0x60BA or 0x60BC *
Touch Probe 1/2

Velocity
Feed-Forward +

Gain

Filter

Position Control
P Gain +

Gain 1

Gain 2

0x6084 Trajectory N 0x60BB or 0x60BD
Positive Ed
0x6083 Profile Dec. Generator ositive Edge Touch Probe 1/2
PBEZ{\'\E]C- [y N Posi?i:g?g?emal
L Actual Value [pulse]
Position
Limit Gear Ratio | __ i @_
| - ! Inverse
I
| 0x60F 4 :
 0x6085 Following Error ! Gan -
Quick Stop Dec. Actual Value [UU] | ain Conversion
[UU/s*2) i
> : Mode
* »
v Time1
A AN y 0x6064
0x6040 Qof(GkOgA Position Actual Time2
Controlword uic top Value [UU] N
Option Code Waiting
Time1
o Waiting
b Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
9 ) Adaptive Filt
b o con [ »O) |t (o)
+ .
+ Fi Depth
Velocity Filter | 0x210F P/P1 Gain Conversion requency  Width °p
Limit 1 [ oxas01 | [ oxes02 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ ox2504 | [ 0x2505 | [ 0x2506 |
P Gain | Gain
Torque
_® | > : 1 3 [ox2507 | [ ox2508 | [ 0x2509 |
- Speed
) P 4 [ 0x250A | [ 0x2508 | [ ox2s0C |
Acc.
GearRato |~ _____ Following ¢
Inverse Error Torque Command

0x606C
Velocity Actual

Speed Feedback

Filter

Disturbance
Observer

Gain 0x2512

Filter

Value [UU/s] Time
0x6077
Torque Actual -
Value [0.1%] Velocity
Calculation

Positon
Calculation

ELECTRIC

Filter Torque Limit
4 Select
Ext. Positive
Current Control
Ext. Negative
<
Gain - Positive
y
0x6074 Negative
Torque Demand
Max.

Value [0.1%]
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You can use the following three position commands in Profile Position Mode:
= Single set point

After reaching the target position, the drive sends a completion signal to the upper level controller
and receives a new command.

= Change immediately

When it receives a new position command while driving to the target position, it drives to the new
position regardless of the existing target position.

= Set of Set point

When it receives a new position command while driving to the target position, it subsequently drives
to the new target position after driving to the existing target position.

The three methods mentioned above can be set by the combination of the New set point bit

(Controlword, 0x6040.4), the Change set immediately bit (Controlword, 0x6040.5), and the Change set
point bit (Controlword, 0x6040.9).

B Single Set Point Driving Procedure

O
|
|
|

Velocity

New
Set-point

Change
immediately

Change of
Set-point

(1) Specify the target position (0x607A).

(2) Setthe New set point bit to 1 and the Change set immediately bit to O to request the position
operation.

(3) The drive notifies the operator of its arrival at the target position with the Target reached bit

(Statusword, 0x6041.10). The drive can suspend where it is or perform a new position operation if
it receives the New set point bit.

411
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B Change Immediately Driving Procedure

|
|

Velocity

New
Set-point

Change
immediately

Change of
Set-point

(1) Specify the target position (0x607A).

(2) Setthe New set point bit to 1 and the Change set immediately bit to 1 to request the position
operation.

(3) You can begin a new position operation (New set point) regardless of the previous target position.
The drive immediately moves to the new position.

(4) The drive notifies the operator of its arrival at the target position with the Target reached bit
(Statusword, 0x6041.10).

B Set of Set Point Driving Procedure

Velocity /

New
Set-point

Change of
Set-point

Change
immediately

(1) Specify the target position (0x607A).

(2) Set the New set point bit to 1 and the Change of set point bit to 1 to request the position operation.

(3) After reaching the previous target position, the drive begins to move to the new position (New set
point).

(4) The drive notifies the operator of its arrival at the target position with the Target reached bit
(Statusword, 0x6041.10).
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4.4 Velocity Control Modes

4.4.1 Cyclic Synchronous Velocity Mode

Cyclic Synchronous Velocity (CSV) mode receives the target velocity (0x60FF) that is renewed at every
PDO update cycle from the upper level controller to control the velocity.

This mode allows the upper level controller to calculate the torque offset (0x60B2) that corresponds to
the torque feedforward and pass it to the drive.

The block diagram of the CSV mode is shown below.

OP Mode : Cyclic Synchronous Velocity
Torque Offset (0x60B2)

Velocity Demand
(1) Vilue (0x606B)

+ '

Velocity Offset (0x60B1)

Target Velocity (Ox60FF)

2 R LC -
nterpolate 0 :
Quick Stop Deceleration (0x6085) Velocity _>

] Command

Velocity
Control

Torque
Control
A

Quick Stop Option Code (0x605A)

A 4

_ Torque Actual Value (0x6077) 2
< O
_, Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
__ Position Actual Value (0x6064) ® Gear Ratio | Value (0x6063) Position
- N4 Inverse Calculation
|
2
Target Velocity ¥
(Ox60FF) @ 1
Target Reached in - + S E
Statusword (0x6041.10)| Velocity Window Velowy ‘S{eached l€---- 4
D R Time (0x606E) [€] indow g _._C _
. Comparator Velocity Windo
Velocity Reached (0x606D)

| 4-13
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B Related Objects

Index Ir?c:j:x Name V«'fll_r)i/;a)léle Accessibility Assli:;?laent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
Ox60FF - Target Velocity DINT RW Yes UU/s
0x6084 - Profile Deceleration UDINT RW No Uu/s?
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606B - Velocity Demand Value DINT RO Yes uu
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of CSV Mode

0x60B1 0x60FF
Velocity Offset Target Velocity
[UU/s] [UU/s] 0x606B
y Velocity Demand
Value [UU/s]
Processing Acc./Dec.
Gear Ratio Speed Command
Acc. Time Servo-Lock
Motor [0x609T01 | f Function
ec. Time
0x6085 Interpolate Shaft [ 0x6091:02 Select
Quick Stop Dec. Velocity S-curve Time y
[UU/s*2] Command

" 0x60BA or 0x60BC

y Touch Probe 1/2 .
M Positive Edge 0x60BB or 0x60BD Gain Conversion
0x605A e g Touch Probe 1/2
Quick Stop Position Value[UU] Negative Edge 0x6063
Option Code (.).)(6064 A iti Position Internal Mode
Position Actual Actual Value [pulse]
Value [UU] / . Time1
Gear Ratio i @_
Inverse Time2
Waiting
Time1
Waiting
Tmez 02110 ]
0x6082 Torque Notch Filter
Torque Offset Feed-Forward v ¢
9 -
1% > Gan > oo
* .
Velocity Filter P/PI Gain Conversion Frequency  Width Depth
Limit [(ox2501 ] [ ox2s02 | [ 0x2503 |
Function P/PI
Speed Control Mode [‘oxas04 | [ ox2505 | [ ox2506 |
+ P Gain | Gain Torque
—@ | > ; [[ox2507 ] [ ox2508 | [ ox2509 |
- Speed
P 0x250A 0x250B 0x250C
2
Acc.
Gear Ratio | ________ Following ¢
Inverse Emor Torque Command

Filter

Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
Y Observer
Gain 0x2512
»
0x6077 ) -
Filter Torque Limit
Torque Actual - q
Value [0.1%] Velocity 3 Select
Calculation
Ext. Positive
4‘@"". """""""""""""""""""""""""""""" Current Control
Ext. Negative
<

¢ . Positon . -
e Calculation Gain - v Positive
0x6074 Negative

Torque Demand
Max.

Value [0.1%]
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4.4.2 Profile Velocity Mode

Unlike CSV mode, which receives the target velocity that is renewed at every PDO update cycle from
the upper level controller, in Profile Velocity (PV) mode, the drive generates a velocity profile internally
up to the target velocity (OX60FF) using the profile acceleration (0x6083) and deceleration (0x6084) in
order to control its velocity.

At this time, the max. profile velocity (0x607F) limits the maximum velocity.

The block diagram of the PV mode is shown below.

4-16

OP Mode : Profile Velocity
Torque Offset (0x60B2)
Target Velocity (Ox60FF) C_I = Ve:ocity B
Value (0x606B)
Maximum Profile Velocity (0x607F) 7 —> A
o= © - '
¥
Profile Acceleration (0x6083) v . Velocity Torque
@ ’ /_ Generate _’ > Control Control
Profile Deceleration (0x6084) Velocity A 4
{ J @—> 7— —» Command
Quick Stop Deceleration (0x6085) N
Enc.
Quick Stop Option Code (0x605A)
< Torque Actual Value (0x6077) @
_ Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- N Inverse position Actual | | Calculation
osition Actual Interna
_ Position Actual Value (0x6064) 3) _| Gear Ratio | Value (0x6063) Position
- N4 v Inverse Calculation
-
|
Target Velocity ¥ 1 |
(OX60FF) @ !
Target Reached in YRPS— s
< Sttusmord 0604110) veocty window || Velogt Resched g T
Time (0x606E) l€----- -—
. Comparator Velocity Window|
Velocity Reached (0x606D)
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B Related Objects

Index Ir?ctij:x Name V?r;i/ztéle Accessibility Assli:;?'n%ent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
Ox60FF - Target Velocity DINT RW Yes UU/s
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6083 - Profile Acceleration UDINT RW No uu/s?
0x6084 - Profile Deceleration UDINT RW No Uu/s?
0x6085 - Quick Stop Deceleration UDINT RW No uu/s?
0x605A - Quick Stop Option Code INT RW No -
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torgue Offset INT RW Yes 0.1%
0x606B - Velocity Demand Value DINT RO Yes UU/s
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse

stELECTf?."C | 4-17
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e

B Internal Block Diagram of PV Mode

0x60B1
Velocity Offset
[UU/s]

Target Velocity
[UU/s]

Position 0x606B
Limit Velocity Demand
N Value [UU/s]
Processing Acc./Dec.
y Speed Command
0x6083 0x607F Gear Ratio - Servo-Lock
Profile Acc. Maximum Profile Acc. Time Function [:)
[UU/s*2] Velocity [UU/s] Motor 0x6091:01 — | Dec. Ti
A ec. Time Select -
Position Generate Shaft 0x6091:02 . -
( : ) PY » Limit ¢ S-curve Time
Velocity 4
_@_'—> Command

X
Quick Stop 0x6084

. Dec. [UU/s"2] [UU/s*2]

Profile Dec.

Touch Probe 1/2
Positive Edge
Position Value[UU]

; Gain Conversion
0x60BB or 0x60BD 0x6063
Touch Probe 1/2 "~
0x605A 0x6064 i Position Internal
Quick Stop g Negative Edge Actual Value [pulse] Mode
Ontion Gon Position Actual «_Position Value[UU] / \
ption Code Value [UU] ) X Time1
__________ Gear Ratio i @_
Inverse Time2
Waiting
Time1
Waiting
Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v +
0.1% . Adaptive Filter
! ¢l L Gain > function Select
+ ]
Velocity Filter | 0x210F P/PI Gain Conversion Frequency ~ Width Depth
Limit 1 [ox2501 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ ox2504 | [ oxas05 | [ ox2506 |
+ P Gain | Gain Torque
_® > ) 3 [(oxz507 | [[oxzs08 | [[ox2509 |
- Speed
| ) P 4 [‘oxas0a | [ 0x2508 | [ oxas0C |
Acc.
Gear Ratio | ________ Following - ¢
Inverse Error - Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
Observer
A
Gain 0x2512
Torgzz(fZZmal Filter Torque Limit
Value [0.1%] CVlelolcitl_y Select
alculation
: Ext. Positive
4@“". """"""""""""""""""""""""""""" Current Control
Ext. Negative
<
Positon . -
. Calculation Gain - Positive
0x6074 Negative
Torque Demand
Value [0.1%] Max.
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4.5 Torque Control Modes

4.5.1 Cyclic Synchronous Torque Mode

Cyclic Synchronous Torque (CST) mode receives the target torque (0x6071) that is renewed at every
PDO update cycle from the upper level controller to control the torque.

This mode allows the upper level controller to calculate the torque offset (0x60B2) that corresponds to
the torque feedforward and pass it to the drive.

The block diagram of the CST mode is shown below.

Torque Offset (0x60B2)

OP Mode : Cyclic Synchronous Torque

Target Torque (0x6071)

©)

Torque Slope (0x6087)

Maximum Torque (0x6072)

Positive Torque Limit Value (0x60E0)

Torque

Velocity
Control

Torque
Control
A

> 7 —»| Command
Negative Torque Limit Value (Ox60E1)
Maximum Profile Velocity (0x607F)

_ Torque Actual Value (0x6077) ®)

< &

_ Velocity Actual Value (0x606C) e Gear Ratio Velocity

< (7) ;

Inverse Position Actual Internal Caleulation
_ Position Actual Value (0x6064) ) Gear Ratio | Value (0x6063) Position
- N Inverse Calculation
B Related Objects
Index Sub Name Ml Accessibility I.DDO Unit
Index Type Assignment

0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Velocity INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x60EO - Positive Torque Limit Value UINT RW Yes 0.1%
Ox60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
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M

Torque Actual

0x6077

Value [0.1%]

Velocity
Calculation

Torque Demand
Value [0.1%]

0x6064

Position Actual

Value [UU]

Positon
Calculation

Gear Ratio
Inverse

Current Control

Torque Limit

Select
Ext. Positive

Ext. Negative

Position Internal
Actual Value [pulse]

Positive

Negative

0x606D Velocity Window UINT RW No UU/s
0x606E Velocity Window Time UINT RW No ms
0x6077 Torque Actual Value INT RO Yes 0.1%
0x606C Velocity Actual Value DINT RO Yes UU/s
0x6064 Position Actual Value DINT RO Yes uu
0x6063 Position Actual Internal Value DINT RO Yes pulse
B Internal Block Diagram of CST Mode
0x607F
ax. Profile
Velocity [UU/s] Gear Ratio
Motor Gain Conversion
Torque Offset Mode
[0.1%] )
v Time1
Velocity Limit Time2
Select & Command .
Interpolate Waiting
Torque P| Select Time1
Command Waiting
Value T [2ii0]
0x6071
Target Torque
0.1% ;
Notch Filter
Adaptive Filter
function Select -
Velocity P/P1 Gain Conversion Frequency Width Depth
Limit 1 [‘ox2s501 | [ oxa502 | [ ox2503 |
Function P/PI
2114
| . Speed Contral Mode 2 [(ox2504 | [‘ox2505 | [[ox2506 |
P Gain | Gain
T 0x2115
orque X » 3 [ ox2507 | [ 0x2508 | [ ox2509 |
Speed
| peed [ 02116 4 [loxe50A | [(oxe508 | [oxa50c |
Acc.
Gear Ratio Following ¢
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual X
Value [UU/s] Time
y
0x6074
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4.5.2 Profile Torque Mode

Unlike CST mode, which receives the target torque that is renewed at every PDO update cycle from
the upper level controller, in Profile Torque (PT) mode, the drive generates a torque profile internally up
to the target torque (0x6071) by the torque slope (0x6087) in order to control its torque.

At this moment, the torque applied to the motor is limited depending on the Positive/Negative Torque
Limit Value (0x60EQ and 0x60E1) and the Maximum Torque (0x6072) based on its driving direction.

The block diagram of the PT mode is shown below.

OP Mode : Profile Torque

Torque Offset (0x60B2)

Target Torque (0x6071)

Torque Slope (0x6087)

Maximum Torque (0x6072)

(D—>
-
2D—>»

Positive Torque Limit Value (0x60EQ)

Negative Torque Limit Value (0x60E1)

7 —»| Command

Maximum Profile Velocity (0x607F)

[ Torque

Velocity
Control

Torque
Control

A

_, Torque Actual Value (0x6077) ®)

- o

_ Velocity Actual Value (0x606C) @ Gear Ratio Velocity

- N Inverse N Calculation
Position Actual Internal

__ Position Actual Value (0x6064) ®) Gear Ratio Value (0x6063) Position

- N4 Calculation

B Related Objects

Inverse

Index Ir?cliJ:x Name V.'fll_r)i/;a)téle Accessibility Assliz;?lgent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Velocity INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6087 - Torque Slope UDINT RW Yes 0.1%l/s
0x60E0 - Positive Torque Limit Value UINT RW Yes 0.1%
0x60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
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0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse
B Internal Block Diagram of PT Mode
0x607F
Max. Profile
Velocity [UU/s] Gear Ratio
. »|  Motor Gain Conversion
Shaft | 0x6091:02
Mode
0x6071
Target 'I;orque y Time1
[0.1%]
Velocity Limit Time2
Select & Command .
”| Generate W_amng
Torque » Select Time1
al Command Waiting
Value Time2
0x60787
Target Slope Notch Filter
[0.1%/s]
Adaptive Filter
function Select
Velocity P/PI Gain Conversion Frequency Width Depth
Limit 1 [oxa501 | [ ox2502 | [ 0x2503 |
Function P/PI
Speed Control
peed tonire Mode 2 [(oxz504 | [[ox2505 | [0x2506 |
P Gain | Gain
T 0x2115
> . orque X »| 3 [ ox2507 | [ 0x2508 | [ ox2s09 |
Speed
| , pee 4 [ ox250A | [ ox2508 | [ ox2s0c |
Acc.
Gear Ratio Following ¢
Inverse Error - Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual
Value [UU/s] 2
A
0x6077 0x6074 .
Torque Actual - Torque Demand Torque Limit
Value [0.1%] Velocity Value [0.1%] Select
Calculation
Ext. Positive

«(6)---

0x6064 Positon
Position Actual Calculation
Value [UU] t

Gear Ratio
Inverse

4-22 LSELecTrRI

Current Control

Ext. Negative

A

0x6063
Position Internal
. Actual Value [pulse]

Positive
Negative

Max.
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4.6 Homing

This drive provides its own homing function. The figure below represents the relationship between the
input and output parameters for the Homing Mode. You can specify velocity, acceleration, offset, and
homing method.

Controlword(0x6040)

Y

Homing Method(0x6098) Statusword(0x6041)

4
\

Homing Speeds(0x6099)

> Homing

Position Demand Internal Value(0x60FC)

Homing Acceleration(0x609A) or Position Demand value(0x6062)

\ 4

Home Offset(0x607C)

A\

Digital Input
Home switch
Positive limit switch
Negative limit switch

As shown in the figure below, you can set the offset between the home position and the zero position of
the machine using the home offset function. The zero position indicates a point whose Position Actual
Value (0x6064) is zero (0).

\

Home Offset(0x607C) Home Position

9.----.....
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4-24

4.6.1 Homing Method

The drive supports the following homing methods (0x6098):

Homing
Method Description
(0x6098)
The drive returns to the home position by the negative limit switch (NOT) and the Index (Z) pulse
! while driving in the negative direction.
The drive returns to the home position by the positive limit switch (POT) and the Index (Z) pulse
2 while driving in the positive direction.
The drive returns to the home position by the home switch (HOME) and the Index (Z) pulse while
7,8,9,10 driving in the positive direction. When the positive limit switch (POT) is input during homing, the
drive switches its driving direction.
The drive returns to the home position by the home switch (HOME) and the Index (Z) pulse while
11,12,13,14 driving in the negative direction. When the negative limit switch (NOT) is input during homing, the
drive switches its driving direction.
Homing
Method Description
(0x6098)
The drive returns to the home position by the home switch (HOME) while driving in the positive
24 direction. When the positive limit switch (POT) is input during homing, the drive switches its
driving direction.
The drive returns to the home position by the home switch (HOME) while driving in the negative
28 direction. When the negative limit switch (NOT) is input during homing, the drive switches its
driving direction.
The drive returns to the home position by the Index (Z) pulse while driving in the negative
% direction.
The drive returns to the home position by the Index (Z) pulse while driving in the positive
* direction.
35 Sets the current position as the home position.
The drive returns to the home position by the negative stopper and the Index (Z) pulse while
* driving in the negative direction.
The drive returns to the home position by the positive stopper and the Index (Z) pulse while
2 driving in the positive direction.
The drive returns to the home position only by the negative stopper while driving in the negative
° direction.
The drive returns to the home position only by the positive stopper while driving in the positive
h direction.
. The drive returns to the home position only with the home switch (HOME) while driving in the

negative direction.
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positive direction.

The drive returns to the home position only with the home switch (HOME) while driving in the

B Related Objects

Sub Variable - PDO .
Index Index Name Type Accessibility Assignment Unit
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607C - Home Offset DINT RW No uu
0x6098 - Homing Method SINT RW Yes -
- Homing Speed - - - -
0 Number of entries USINT RO No -
0x6099
1 Speed during search for switch UDINT RW Yes UU/s
2 Speed during search for zero UDINT RW Yes UU/s
0x609A - Homing Acceleration UDINT RW Yes Uu/s?
LSELECTP!C | 4-25
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B Homing Methods 1 and 2

Negative (CW) Positive (CCW)
«— e —

G T

Index pulse

Positive limit switch

Negative limit switch
(POT)

(NOT)

ﬁ
H

0x6099:01 Speed during search for switch

«———  0x6099:02 Speed during search for Zero

For homing using the homing method 1, the velocity profile according to the sequence is as follows.
See the details below:

Homing Method @

>

Speed 4 Negative limit switch

ON Index Pulse

S

Zero search speed

(0x6099:02) f / \

A (B) ©

Switch search speed
(0x6099:01)

(A) The initial driving direction is negative (CW), and the drive operates at the switch search speed.

(B) When the negative limit switch (NOT) is turned on, the drive switches to the positive direction (CCW), decelerating to zero
search speed.

(C) While operating at the zero search speed, the drive detects the first index pulse to move to the index position (Home).
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B Methods 7, 8, 9, and 10
Negative (CW) Positive (CCW)
|: | //// ‘ :|

@(11

¢

10
Index pulse
////
u ] //
ome switch 7/
Positive limit switch |
(POT) //
//

0x6099:01 Speed during search for switch

<«—— 0x6099:02 Speed during search for Zero

For homing using the homing method 7, the velocity profile according to the sequence is as follows.
The sequence varies depending on the relationship between the load position and the home switch

during homing, which is categorized into three cases as below. For more information, see the details
below:

(1) At the start of homing, when the Home switch is off and the limit is not met during
operation

Homing Method @

Speed
A Positive home switc
ON r1ndex Pulse
Switch search speed —’— —1
(0x6099:01)
(A (B) ©
/'\ >
Zero search speed \ Time
(0x6099:02)

(A) The initial driving direction is positive (CCW), and the drive operates at the switch search speed.

(B) When the Positive Home switch is turned on, the drive will decelerate to zero search speed, and then switch to the
negative direction (CW).

(C) While operating at the zero search speed, the drive detects the first index pulse to move to the index position (Home).
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(2) At the start of homing, when the Home switch is on

Homing Method @
Speed
A

Positive
Home switch Index Pulse

OFF T_

Zero search speed Time

(0x6099:02)

Switch search speed
(0x6099:01)

(A) Since the home signal is on, the drive operates at the switch search speed in the direction of the positive home switch
(CCW). It might not reach the Switch Search Speed depending on the start position of homing.

(B) When the Home switch is turned off, the drive will decelerate to zero search speed, and then continue to operate.

(C) While operating at the zero search speed, the drive detects the first index pulse to move to the index position (Home).

(3) At the start of homing, when the Home switch is off and the limit is met during operation

Homing Method @

Speed
4 Positive Limit switch Positive home switcmdeX Pulse
ON ON

Zero search speed _,_ —,— PR R

(0x6099:02) :

(A) (B) i © D)
A >
Switch search speed \ Time

(0x6099:01)
Zero search speed \

(0x6099:02)

(A) The initial driving direction is positive (CCW), and the drive operates at the switch search speed.

(B) When the positive limit switch (POT) is turned on, the drive will decelerate to a stop, and then operate at switch search
speed in the negative direction (CW).

(C) When the positive home switch is turned off, the drive decelerates to the zero search speed, then continues to operate.
(D) While operating at the zero search speed, the drive detects the first index pulse to move to the index position (Home).

Methods 8, 9, and 10 are nearly identical to method 7 in terms of homing sequence. The only differences are the initial
driving direction and the home switch polarity.

The positive home switch is determined by the initial driving direction. The home switch encountered in the
initial driving direction becomes the positive home switch.
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Positive Negative
Home Switch Home Switch

+ Home Switch +

—
Initial driving direction: Positive (CCW)
Negative Positive
Home Switch Home Switch

+ Home Switch +
-

Initial driving direction: Negative (CW)

B Methods 11, 12, 13, and 14

Negative (CW) Positive (CCW)

«— — —>
I/ I/
I: ‘ 7/ :I

14
Index pulse
////
. / /
Home switch 7/
Negative limit switch ‘
(NOT) //
//

0x6099:01 Speed during search for switch

<«—— 0x6099:02 Speed during search for Zero

For homing using Homing Method 14, the velocity profile according to the sequence is as follows. The
sequence varies depending on the relationship between the load position and the home switch during
homing, which is categorized into three cases as below. For more information, see the details below:
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(1) At the start of homing, when the Home switch is off and the limit is not met during

operation

Homing Method

Speed
A

Negative home switch

OFF Index Pulse
A >
Zero search speed (A) ® i7© Time

(0x6099:02) g

Switch search speed |
(0x6099:01)

(A) The initial driving direction is negative (CW), and the drive operates at the switch search speed.
(B) When the negative home switch is turned off, the drive decelerates to the zero search speed, then continues to operate.

(C) While operating at the zero search speed, the drive detects the first index pulse to move to the index position (Home).

(2) At the start of homing when the Home switch is on

Homing Method

Speed
A
Negative
Home switch
L OFF
gl Index Pulse
\ A >
Zero search speed \ Time
(0x6099:02)
A B ©
Switch search speed e

(0x6099:01)

(A) Since the home signal is on, the drive operates at the switch search speed in the direction of the negative home switch
(CW). It might not reach the Switch Search Speed depending on the start position of homing.

(B) When the home switch is turned off, the drive decelerates to the zero search speed, then continues to operate.

(C) While operating at zero search speed, the drive detects the first index pulse to move to the index position (Home).
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(3) At the start of homing, when the Home switch is off and the limit is met during operation

Homing Method

Speed

4 Negative limit switch  Positive home switch

ON ON Index Pulse

H
H
-

Switch search speed Jooocemenano.o..
(0x6099:01)

Zero search speed
(0x6099:02) T\

R S Lttt

Switch search speed J....)
(0x6099:01)

(A) The initial driving direction is negative (CW), and the drive operates at the switch search speed.

(B) When the negative limit switch (NOT) is turned on, the drive decelerates to a stop, then operates at the switch search
speed in the positive direction (CCW).

(C) When the negative home switch is turned on, the drive will decelerate to zero search speed, and then switch to the
negative direction (CW).

(D) While operating at zero search speed, the drive detects the first index pulse to move to the index position (Home).

Methods 11, 12, and 13 are nearly identical to method 14 in terms of homing sequence. The only differences are the initial
driving direction and home switch polarity.

B Method 24

Negative (CW) Positive (CCW)

[ a 7/ ]
—a-
C
C

Home switch ////
Positive limit switch H
(POT) //
//

0x6099:01 Speed during search for switch

<+«—— 0x6099:02 Speed during search for Zero

The initial driving direction is positive (CCW), and the point where the positive home switch is turned on becomes the home

position.
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B Method 28

Negative (CW) Positive (CCW)

— ) —>
/ L
] L

|: L] 7/ 1 :|

@’

Home switch ////
Negative limit switch |
(NOT) //
7/

0x6099:01 Speed during search for switch

<+«— 0x6099:02 Speed during search for Zero

The initial driving direction is negative (CW), and the point where the positive home switch is turned on becomes the home

position.

B Method 33 and 34

Negative (CW) Positive (CCW)

[ —{= l

Index pulse

— 0x6099:01 Speed during search for switch
— 0x6099:02 Speed during search for Zero

The initial driving direction is negative (CW) for method 33 and positive (CCW) for method 34. The drive detects the index pulse at

the zero search speed.
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B Method 35

Negative (CW)

Positive (CCW)

I: — —/ —>
&
Homing operation
0x6040:bit4 0 T

The current position at start of homing operation becomes the home position. Use it to change the current position

to Home Position based on the needs of the upper level controller.

The drive supports homing methods -1, -2, -3, and -4 apart from the standard ones. These methods
can only be used if the home switch is not used separately.

B Method -1 and -2

Negative (CW)

Positive (CCW)

[ o

Index Pulse

Negative Stopper

<+«——— (0x6099:02 Speed during search for Zero

//t[g’

l

=

Positive Stopper

Speed during search for switch

0x6099:01

Homing method -1 and -2 use the stopper and index (Z) pulse to perform homing. The velocity profile

according to sequence is as follows. For more information, see the details below:

Homing Method ©

Speed
A

Zero search speed

Negative Stopper

(0x6099:02)

Index Pulse

Switch search speed |

Torque setting }

0x2409 E

Time setting (B)
0x240A

(0x60999:01)
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()
(B)

©

Q)
(B)

©

4-34

The initial driving direction is negative (CW), and the drive operates at the switch search speed.

When the drive hits the negative stopper, it stands by according to the torque limit value (0x2409) and the time setting
value (0x240A) during homing using the stopper, then switches the direction.

While operating at the zero search speed, the drive detects the first index pulse to move to the index position (Home).

Homing Method @

Speed
A Positive Stopper Index Pulse

L

Switch search speed 1--- ; :
(0x60999:01) (A) | i : (O
Torque settingg é
(0x2409) 3 E A
Time setting (0x24OA)\ . Time

Zero search speed  {---- -- -
(0x6099:02)

The initial driving direction is positive (CCW), and the drive operates at the switch search speed.

When the drive hits the positive stopper, it stands by according to the torque limit value (0x2409) and the time setting
value (0x240A) during homing using the stopper, then switches the direction.

While operating at the zero search speed, the drive detects the first index pulse to move to the index position (Home).
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B Method -3 and -4

Negative (CW) Positive (CCW)

-« — p — —
[ =~ l

Negative Stopper Positive Stopper I

0x6099:01 Speed during search for switch

<+«—— 0x6099:02 Speed during search for Zero

Homing methods -3 and -4 only use the stopper to perform homing. The velocity profile according to
sequence is as follows. For more information, see the details below:

Homing Method @

Speed
A
Negative Stopper
Homing completion
Torque setting Time
0x2409
) (A) Time setting(B)
Switch search speed 0x240A
(0x60999:01)

(A) The initial driving direction is negative (CW), and the drive operates at the switch search speed.

(B) When the drive hits the negative stopper, it stands by according to the torque limit value (0x2409) and the time setting
value (0x240A) at the time of homing using the stopper and finishes homing.

Homing Method

Speed
L Positive Stopper
Switch search speed Homing completion
(0x60999:01) (A) (B)
Torque setting
(0x2409)
Time setting ~
(0x240A) Time

(A) The initial driving direction is positive (CCW), and the drive operates at the switch search speed.

(B) When the drive hits the positive stopper, it stands by according to the torque limit value (0x2409) and the time setting
value (0x240A) at the time of homing using the stopper and finishes homing.
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B Method -5 and -6

Negative (CW) Positive (CCW)

“— y |— —
I: T | 7/ T ]
® |

-

Home switch Home switch

0x6099:01 Speed during search for switch

<«— 0x6099:02 Speed during search for Zero

Homing methods -5 and -6 perform homing only by using the stopper. The velocity profile according to
sequence is as follows. Homing is stopped when the drive meets the limit switch. For more
information, see the details below:

(1) At the start of homing, when the Home switch is off and the limit is not met during

operation

Homing Method ©®

Speed
A

Positive home switch ON

Homing completion

Time

A

Switch search speed |
(0x6099:01)

(A) The initial driving direction is negative (CW), and the drive operates at the switch search speed.

(B) If the positive home switch is turned on, the drive decelerates to a stop and completes homing.
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(2) At the start of homing, when the Home switch is off and the limit is met during operation

Homing Method &

Speed
A
Negative Limit switch ON

Homing error

Time

Switch search speed |
(0x6099:01)

(A) The initial driving direction is negative (CW), and the drive operates at the switch search speed.

(B) When the negative limit switch is turned on, the drive issues a homing error and decelerates to a stop.

Homing Method

Speed
A Positive home switch ON

I

Switch search speed 1-°-
(0x6099:01)

Q) i(8 R

T Time

Homing completion

(A) The initial driving direction is positive (CCW), and the drive operates at the switch search speed.

(B) If the positive home switch is turned on, the drive decelerates to a stop and completes homing.
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4.7 Touch Probe Function

The touch probe is a function that rapidly captures the position value of the encoder with external input
(PROBE 1 and 2) signals or the index (Z) pulse of the encoder.

® Example of Touch Probe
Wafer mapper system of wafer transfer robot (WTR)
When wafers are piled up on a wafer stack, the presence of wafers can be determined by scanning

the stack once using a mapping sensor. At this time, any unnecessary movement by the robot can be
prevented using the value of the wafer loading position, which has been captured rapidly.

=

Motor

Wafer Stack

"'ll"ﬂ'llll“ll"({l(llllﬂl ‘

Touch Probe Function(0x60B8) Touch Probe Status (0x60B9)

Touch Probe 1 Positive edge position
value (0x60BA)

Touch Probe 1 Negative edge position

;‘r’é‘gg value (OX60BB) .
Function Touch Probe 2 Positive edge position
Touch Probe 1 value (0x60BC) >
Touch Probe 2 Touch Probe 2 Negative edge position
Index(Z) Pulse value (0x60BD)

v

The position value of the encoder (Position Actual Value, 0x6064) is latched by the following trigger
events according to the setting value. At the same time, 2 channel inputs can be latched independently
at the positive/negative edges.

= Triggered by touch probe 1 (1/0, PROBEL1)

= Triggered by touch probe 2 (1/0, PROBE2)

= Triggered by the encoder index (Z) pulse
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B Related Objects

Index Sub Name Raietlc Accessibility I.DDO Unit
Index Type Assignment

0x60B8 - Touch Probe Function UINT RW Yes -
0x60B9 - Touch Probe Status UINT RO Yes -
0x60BA - Touch Probe 1 Positive Edge Position Value DINT RO Yes uu
0x60BB - Touch Probe 1 Negative Edge Position Value DINT RO Yes uu
0x60BC - Touch Probe 2 Positive Edge Position Value DINT RO Yes uu
0x60BD - Touch Probe 2 Negative Edge Position Value DINT RO Yes uu

B Touch Probe Timing Diagram

® Single Trigger Mode (0x60B8.1=0, 0x60B8.9=0):

To reset bits 1, 2, 9, and 10 of the touch probe status (0x60B9) in single trigger mode, set the
corresponding bits (4, 5, 12, and 13) of the touch probe function (0x60B8) to 0.

0x60B8.0
(0x60B8.8) ) !
060884 |
(0x60B8.12) : o ! o s :

Latch start i Latch start

0x60B9.0 1 5 ; T
(0x60B9.8) J ; i |_
0x60B9.1 »I T ‘I
(0x60B9.9) :

(0(33%600383 >< Position 1 Latched >< Position 3 Latched

Probe input |_| 1_| F| —3|
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® Continuous Trigger Mode (0x60B8.1=1, 0x60B8.9=1):

In continuous trigger mode, bits 6, 7, 14, and 15 of the touch probe status (0x60B9) toggle (0 > 1 or1
- 0) every time the corresponding input/edge is input.

0x60B8.0
(0x60B8.8)

0x60B8.4

T

(0x60B8.12) : ﬂ 3 :
I'-‘ Latch start -
: v

<«
0x60B9.0
(0x60B9.8)
0x60B9.1 »I

(0x60B9.9)
(O?(%GOOBBS >< Position 1 Latched >< Position 2 Latched >< Pg")sition 3 Latched
0x60B9.6 ] = i .

(0x60B9.14)

Probe input |_| T‘

S|
v |

® Index Pulse Trigger Mode (0x60B8.2=1, 0x60B8.10=1):

0x60B8.0
(0x60B8.8)

Single Trigger mode Continuous Trigger mode

0x60B8.1
(0x60B9.9)

0x60B8.2
(0x60B9.10)

0x60BA Position 1 Position 5\/ Position 6 Position 7 \/ Position 8\/ Position 9
X b Latched I\ Latched ; Latched ] Latched ¥\ Latched ; Latched

B
I /

(0x60BC)

o

P

N

0x60B9.6 if

Leet®
oot
©

—_———O

Lo
g
]
w
IN

——

Index(Z) Pulse | | | |
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5. Drive Application Functions

5.1 Drive Front Panel

—
0

—

Ucﬂ — Analog monitor output connector

05
o5
)
1|
)
/

il
il
il

o0y 004
=] | © RN
<~ w < (%
994 -994
x10 x1

Node ID Setting switch
Display for servo status 7-
Segment

EtherCAT Communication status and Error
status LED

5.1.1 7-Segment for Indicating the Servo Status

7-Segment for indicating the servo status consists of 5 digits as shown below, which are in the order of
Digit 1->Digit 5 from right to left.

DIGITS DIGIT4 DIGITB DIGIT2 DIGIT1

| R R N

iy D%\ o

LSTELECTR’!C | 5-1
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Three digits from Digit 3~1 of the 7-Segment represent the drive status as described below if no servo
alarm occurs. In the event of a servo warning occurrence, the warning status display takes precedence
over other status.

Digit 3~Digit 1 display Status details

2

N

ZB
!
il x )

‘-
IR '
o e | LV Vs

whedl =i e
. ' IRy ' |/ N

STO connector not connected

Servo ON status Servo warning W10 occurrence (Code: 10)

Digit 4 displays the current operation status and servo ready status.

TGON Signal state
(OFF: Stop state, ON: Rotate stz

Position mode: INPOS1 Signal s
Speed mode: INSPD Signal stat
Torque mode: OFF

Position mode: On position
command

Speed mode: On speed comma
Torque mode: On torque comm

Servo READY state

5-2 I LSTELEETRIC




5. Drive Application Functions

Digit5 indicates the status of the EtherCAT State Machine or of the current control mode and servo ON.

process):

If the status of the EtherCAT State Machine is prior to the operation state (communication setup

= Apreparation status, where a servo operation is not available, indicating that the
EtherCAT communication is in progress.

U ' '

Ll DL A

Init state

- |y Ey
.l LA A

Pre-Operational state

- VAl
8.0 00

Safe-Operational state

status.

If the status of the EtherCAT State Machine is the operation state (operation ready):

= A status, where a servo operation is available, indicating the operation mode and

J K

L
o0

S
L ]

Position Control Mode: CSP
and PP

I N[
| iRy ]

Velocity control modes: CSV
and PV

P

Torque control modes: CST
and PT

N
S

|‘
=y
L ]

=Y
n
Y
n

Homing Mode

..!

)

il X

(ON: Servo ON, OFF: Servo
OFF)
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In the event of a servo alarm occurrence, Digit 5~1 blink with the below display. Digit 2 and Digit 1
represent the alarm code. The servo alarm display takes precedence over other status.

oy _ 10t
oL "L
Example for Alarm

state
AL-10 (IPM Fault)

ex. 1) Limit signal input

ex. 2) Servo warning occurrence

Ry iy g

-
DIGIT3~1:CCW direction Limit
input

DIGIT4 : INPOS1, SERVO

READY

DIGITS5 : Position mode, SERVO
ON

oo
puk (RN |
DIGIT3 17

WO01(Main power failure)+W40(Low
voltage warning)state

DIGIT4 : INSPD, On speed command, SERVO
READY

DIGITS : SPEED CONTROL
MODE, SERVO ON
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5.2

Input/Output Signals Setting

5.2.1 Assignment of Digital Input Signals

You can set the digital input signal function and input signal level of the I/O connector. As shown in the

figure below, you can arbitrarily assign up to 6 input functions, out of 15 functions, to digital input
signals 1 - 6 for use:

1/0

EEREIE

Digital Input
Assigned Function Details ( \ | +24V IN 1 I—
POT Positive (CCW) rotation prohibited @=——jp
NOT Negative (CW) rotation prohibited @=—Jp
HOME Origin sensor * > —> DI 1 4 I_
STOP Servo stop * >
PCON P control action *—> . D1 2 E_
GAIN2 Switching of gain 1and gain2 ~ @=—J» ASSIgnabIe o—> DI 3 6 |_
PCL Positive Torque Limit > . L.
NCL Negative Torque Limit 0—> Settlng dlgltal H DI 4 :5
inputs 1-6 :l
PROBE1 Touch probe 1 *—> o—> DI 5 8
PROBE2 — (0x2200 - 0x2205)
ouch probe 2 *—>
EMG Emergency stop *—> D1 6 E_
A_RST Alarm reset o>
LVSE1 V:bration contri‘;lpﬂl:er frequency 1 ® .
LVSF2 Vibration contr;lpﬁl:er frequency 2 ® '
SV_ON Servo ON *—> \ )
B Related Objects
Index Sl Name \EEL Accessibility PDO Unit
Index Type Assignment
0x2200 - Digital Input Signal 1 Selection UINT RW -
0x2201 - Digital Input Signal 2 Selection UINT RW
0x2202 - Digital Input Signal 3 Selection UINT RW -
0x2203 - Digital Input Signal 4 Selection UINT RW -
0x2204 - Digital Input Signal 5 Selection UINT RW -
0x2205 - Digital Input Signal 6 Selection UINT RW -

Set the digital input signal function and input signal level of the 1/O connector. Select signals to assign

to bits 7~0, and set the signal level to bit 15.
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Bits Setting details Setting
- - Assignable Input Signals
15 Signal Input Level Settings Value
(0: Contact A, 1: Contact B) 0x00 Not Assigned
14~8 Reserved 0x01 POT
7~0 Input Signal Assignments 0x02 NOT
Contact A: The default status is 1 (High). Input 0x03 HOME
0 (Low) to activate it (Active Low). 0x04 STOP
Contact B: The default status is 0 (Low). 0x05 PCON
Input 1 (High) to activate it (Active High). 0x06 GAIN2
Choose a signal and set the signal level 0x07 PCL
0x08 NCL
at bit 15. 0X09 PROBE1
O0x0A PROBE2
0x0B EMG
0x0C ARST
0x0D LVSF1
Ox0E LVSF2
OxOF SVON
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B Example of Digital Input Signal Assignment

The following table shows an example of assigning input signals. See the setting values for parameters
0x2200~0x2205.

DI#1 DI#2 DI#3 DI#4 DI#5 DI#6
POT NOT HOME STOP PCON GAIN2
(Contact B) | (Contact B) | (ContactA) | (ContactA) | (ContactA) | (ContactA)
Assigned Function Contact Details
0x01 POT B Positive (CCW) rotation prohibited 5
t

0x02 NOT B Neagive (CW) rotation prohibited (pin r|1/u?nber) Parameter = I —= Settings Details
0x03 HOME A Origin sensor DI#1 1 0x2200 1 001 oG
0x04 STOP A Servo stop e (1 2) X22 ; ] X x8001 ::O:ll: (Contact B)
0x05 PCON A > ool actom (12) 0x220 0x02 0x8002 OT (Contact B)

DI #3(7) 0x2202 0 0x03 0x0003 | HOME (Contact A)
0x06 GAIN2 A Switching of gain 1 and gain 2

— - DI #4 (8) 0x2203 0 0x04 0x0004 STOP (Contact A)

0x07 PCL - Positive Torque Limit

DI #5 (13) 0x2204 0 0x05 0x0005 | PCON (Contact A)
0x08 NCL - Negative Torque Limit

DI #6 (14) 0x2205 0 0x06 0x0006 [ GAIN2 (Contact A)
0x09 PROBE1 A Touch probe 1
O0x0A PROBE2 - Touch probe 2
0x0B EMG - Emergency stop
0x0C ARST A Alarm reset
0x0D LVSF1 - Vibration control filter 1
O0xOE LVSF2 - Vibration control filter 2
0xOF SVON Servo ON
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5.2.2 Digital Output Signal Assignment

You can set the digital output signal function and output signal level of the I/O connector. As shown in
the figure below, you can arbitrarily assign up to 3 output functions, out of 11 functions, to the digital

output signals 1 - 3 for use:
Servo Drive
/0
Digital Output
Assigned q
Function Details 10 DO1 |—>
BRAKE Brake >
ALRAM Alarm >
RDY Servo ready >
H 9 DO2 |—p
ZSPD Zero speed reached > Ass' gnable |< -:
INPOS1 Position reached 1 ' . L. -
TLMT Torque limit > settl ng dlgltal
VIVE: _ Joutputs 1 - 3 (0x2210 - —
Speed limi
= > - 0x2212) L —
INSPD Speed reached :
WARN Warning >
TGON Rotation detection output > " GND24 |—>
INPOS2 Position reached 2 >

Related Objects

Index o Name L Accessibility '.DDO Unit
Index Type Assignment
0x2210 - Digital Output Signal 1 Selection UINT RW -
0x2211 - Digital Output Signal 2 Selection UINT RW -
0x2212 - Digital Output Signal 3 Selection UINT RW -
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Assigns the digital output signal 1 function and set the output signal level of the 1/0O connector. Select

signals to assign to bits 7~0, and set the signal level to bit 15.

Bits Setting details Setting Assignable Output
15 Signal Output Level Settings Value Signals
(O: Contact A, 1: Contact B) 0x00 Not Assigned
14~8 Reserved 0x01 BRAKE
7~0 Output Signal Assignment 0x02 ALARM
0x03 RDY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
0x0A TGON
0x0B INPOS2

B Example Digital Output Signal Assignment

The following table shows an example of assigning output signals. Verify the settings from 0x2210 to

0x2212.
DO#1 DO#2 DO#3
BRAKE ALARM RDY
(Contact B) | (ContactB) | (ContactA)
Assigned Function Contact Details
0x01 BRAKE B Brake q -
CN1 Bit . .
0x02 ALARM B Alarm q p Parameter Settings Details
(pin number) 15 7~0
0x03 RDY A Servo ready q
DO # 1 (10) 0x2210 1 0x01 0x8001 BRAKE (Contact B)
0x04 ZSPD - Zero speed reached
— DO # 2 (9) 0x2211 1 0x02 0x8002 ALARM (Cortact A)
0x05 INPOS1 A Position reached 1
— DO #3(12) 0x2212 0 0x03 0x0003 RDY (Contact A)

0x06 TLMT torque limit
0x07 VLMT - Speed limit
0x08 INSPD Speed reached
0x09 WARN Waming
0x0A TGON Rotation detection output
0x0B INPOS2 Position reached 2
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5.2.3 Assignment of Analog Output Signals

Two channels of analog monitor outputs are provided to adjust drive gain or monitor internal status

variables.

Digital Input

[ o6 |

\

I/0

DI

DI2)

DI3)

HideEs

Di4)

DI5)

RERIRIRIEE

Eg]

/

12

1

Digital Output

DO1
DO1
DO3

GND 24

Analog Output

Analog
Monitor

MONIT1
AGND

B

MONIT2
AGND




5. Drive Application Functions

B Related Objects

Index Ir?cl::x Name V?I_;gzle Accessibility Assli:;?\%ent Unit
0x2220 - Analog Monitor Output Mode UINT RW No -
0x2221 - Analog Monitor Channel 1 Select UINT RW No -
0x2222 - Analog Monitor Channel 2 Select UINT RW No -
0x2223 - Analog Monitor Channel 1 Offset DINT RW No -
0x2224 - Analog Monitor Channel 2 Offset DINT RW No -
0x2225 - Analog Monitor Channel 1 Scale UDINT RW No -
0x2226 - Analog Monitor Channel 2 Scale UDINT RW No -

= Analog monitor output mode settings (0x2220)

The output range of the analog monitor is from -10 V to +10 V. If the setting is 1, take the absolute
value of the output so the output values is only positive.

Settings Details Description
Analog A\
Output Voltage
+10V

Output as negative/

0 positive values QV.

-10V

Analog A
Output Voltage

+10V

Output only positive
values

ov
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= Analog monitor channel 1 select (0x2221)

This sets the monitoring variables to be output to analog monitor output channel 1.

Setting Value Displayed Items Unit
0x00 Speed feedback rpm
0x01 Speed command rpm
0x02 Speed error rpm
0x03 Torque feedback %
0x04 Torque command %
0x05 Following error pulse
0x06 Accumulated operation overload %
0x07 DC link voltage \%
0x08 Accumulated regeneration overload %
0x09 Encoder single-turn data pulse
O0x0A Inertia ratio %
0x0B Full-Closed Positional Error uu
0x0C Drive temperature 1 °C
0x0D Drive temperature 2 °C
OxOE Encoder temperature 1 °C
OxOF Hall signal -

Setting Value Displayed Items Unit
0x10 U phase current A
0x11 V phase current A
0x12 W phase current A
0x13 Position Actual Value uu
0x14 Target position value uu
0x15 Position command speed rpm, mm/s
0x16 Hall U signal -
0x17 Hall V signal -
0x18 Hall W signal -

The voltage is calculated as shown below during the analog monitor output:
Output voltage for channel 1 (V) = [Monitoring signal value (0x2221) — Offset (0x2203)] / Scale (0x2205)

Output voltage for channel 2 (V) = [Monitoring signal value (0x2222) — Offset (0x2204)] / Scale (0x2206)
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B Setting Example

The following shows an example of monitoring ripples during the 1000 rpm operation of a speed
feedback signal:

= T T W 7 e = T R R

Output offset: 0 rpm Output offset: 1000 rpm
Output scale: 500rpm/V Output scale: 500rpm/V

Monitor signals after
magnifying them 5
times.

- o W | e

Output offset: 1000 rpm
Output scale: 100rpm/V

LSE ccrric | 5-13
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5.2.4 Use of User I/O

User 1/0O means some of the 1/Os provided by the drive are used for controlling the drive itself and for
the user's individual purposes. All contacts provided by the input/output connector (1/O) can be used as
the User 1/O.

If only a few user 1/Os are needed, you can wire the drive with the I/O connector rather than a separate
1/0 module, reducing the cost.

This drive can use up to 8 points for input signals and 4 points for output signals as the user I/O.

B How to Set the User Input

Digital Input

| +24V IN 1

DI 1
=
DI 2
— ot 3

DI 3

— HOME 6
£| STOP 5
—]

—

Digital Input
(0x60FD)

e r.rr. T

1) Set the function of the digital input port to be used as the user input to "Not assigned (setting 0)."
(Refer to Input Signal Assignments.)

2) Read the values of the corresponding bits (Ox60FD.16 - 23) from the digital input (OX60FD) to use
them as the user input.
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B Related Objects

Index Ir?c:l:x Name V?I_';ilzgle Accessibility Ass'ipgl?lf;ent Unit
0x60FD - Digital Inputs UDINT RO Yes -
Bits Description
0 NOT (Negative Limit Switch)
1 POT (Positive Limit Switch)
2 HOME (Home Position Sensor Input)
3to 15 Reserved
16 DI #1(1/O pin 11), 0:Open, 1:Close
17 DI #2(1/O pin 12), 0:Open, 1:Close
18 DI #3(1/O pin 7), 0:Open, 1:Close
19 DI #4(1/O pin 8), 0:Open, 1:Close
20 DI #5(1/O pin 13), 0:Open, 1:Close
21 DI #6(1/O pin 14), 0:Open, 1:Close
22 Reserved
23 Reserved
24~30 Reserved
31 STO(Safe Torque Off), 0:Close, 1:Open
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B How to Set the User Output

Upper Level
Controller

Digital Output
(Ox60FE)

Servo Drive
I/O
(0ON) 5
- =1 ool
OO 7 RDY+

Digital Output

Not assigned |—>

ALARM+ |—>

—>

i

11

GND 24 |—>

1) Set the function of the digital output port to be used as the user output to "Not assigned (setting
0)." (Refer to Output Signal Assignments.)

2) Set the bhits (bits 16 - 19) corresponding to the port used as the user output for the bit mask
(Ox60FE:02) to Forced Output Enabled (setting 1).

3) Using physical outputs (0x60FE:01), set the value corresponding to the user output for the relevant
port (bits 16 - 19) to 0 or 1.

B Related Objects

Index =iio Name VETED R Accessibility I.DDO Unit
Index Type Assignment
Digital Outputs
0 Number of Entries USINT RO No
O0X60FE
1 Physical outputs UDINT RW Yes
2 Bit mask UDINT RW No
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They indicate the status of digital outputs.

= Description of physical outputs

Bits Description
Oto 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 1 and 2)
10 Provided that the relevant bit mask (Ox60FE:02.16) is set to 1.
Forced output (0: OFF, 1: ON) of DO #2 (I/O pins 17 and 18)
o Provided that the relevant bit mask (Ox60FE:02.17) is set to 1.
Forced output (0: OFF, 1: ON) of DO #3 (I/O pins 3 and 4)
18 Provided that the relevant bit mask (Ox60FE:02.18) is set to 1.
19 Reserved
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2 (0: OFF, 1: ON)
26 Output status of DO #3 (0: OFF, 1: ON)
27 Reserved
28to 31 Reserved
= Bit mask
Bits Description
Oto 15 Reserved
Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 1
16 and 2)
Forced output setting (0: Disable, 1: Enable) of DO #2 (1/O pins 17
a and 18)
Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 3
18 and 4)
19 Reserved
20to 31 Reserved

| 5-17
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5.3 Electric Gear Setup

5.3.1 Electric Gear

This function allows you to drive the motor by the user unit in which the user intends to give commands.

The electric gear function of the drive does not allow the user to utilize the highest resolution of the
encoder. If the upper level controller has the function of electric gear, it is advisable to use it instead.

Set the gear ratio within the range of 1000~1/1000.

When using the electric gear and the STOP signal at the same time, adjust the value of Quick Stop
Deceleration [0x6085] to set the method you desire to use.

Typically, electric gears are used in the following situations.

(1) To drive the load based on user unit

- The electric gear makes it easy to convert values into user units [UU].

1[mm]

NN N NN

100000[mm]

A 4

For example, assume that there is a ball screw which moves 1 [mm] for every full turn of the motor
whose encoder has a resolution of 524288 [ppr]. To move the screw by 1 [mm], you have to input
524288 [Pulses] into the servo. If you wish to move it by 27 [mm], addition calculations are
necessary and you have to input the complex value of 14155776 [Pulse].

However, if you use the gear ratio, you can avoid the inconvenience of having to input the command
value.

For example, if you want to move the screw by 1 [mm] by inputting 1 [Pulses] into the servo, you can
set the gear ratio as follows. Since L7C is a multi-level gear, the example includes only 0x300C and
0x3010.

Electric Gear Numerator[0x6091:01]
Electric Gear Denomiator[0x6091:02]

524288
N 1

X User Demand Pluse[UU]

x 1[UU] = 524288[UU] = 1[mm]
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If you input 524288 for the numerator and 1 for the denominator of the electric gear, the movement
ratio of the ball screw for a revolution of the motor is set internally. To move the screw by 1 [mm],
you only have to input the same value 1 into User Demand Pulse because the unit has been made
the same, which provides convenience in entering commands.

If you want to make the ball screw move by 0.0001 [mm] by inputting 1 [UU], the gear ratio formula is
as follows.

Electric Gear Numerator[0x6091:01
_ _ [ L % User Demand Pluse[UU]
Electric Gear Denomiator[0x6091:02]
524288 1[mm]

= 2L U] = x 1[UU] = 0.0001
10000 < HUUI= {5000 * UV [mm]

By applying the above gear ratio formula, the ball screw is made to move by 0.0001 [mm]/1 [UU] and
by 0.001 [mm] when you input 10 [UU]. You can conveniently input values in the desired unit [UU] into
Distance of the index.

- You can command the driving based on the user unit, regardless of the encoder (motor) type. The
following example is for a movement of 12mm for the ball screw type with a 10mm pitch.

(A) 5000ppr Encoder :m CLTEELL AL LR AR AR R AR R R RRA

(B) 19Bit Encoder |- :ﬁm
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(A) 5000 ppr encoder (B) 19-bit (524288 ppr) encoder
% = * =
When the electric 5000*12/10 = 6000 524288*12/10=629145.6
gear
: Different commands should be given to the encoders (motor) used for the same
is not used .
distance movement.
For a command given in the minimum user unit of 1 um (0.001 mm)
. Electric Gear Numerator 1 =5000 Electric Gear Numerator 1 =524288
Electric gear
setting Electric Gear Denominator 1 = 10000 Electric Gear Denominator 1 = 10000
If the electric gear Movements can be made under the same command of 12000 (12mm= 12000*1um)
is used regardless of the encoder (motor) used.

(2) When the output frequency of the upper level controller or input frequency of the drive is limited for
driving a high-resolution encoder at a high speed

- The output frequency of a general high-speed line drive pulse output unit is approximately
500Kpps, and the possible input frequency of the drive is approximately 4Mpps. For this reason,
when driving a high-resolution encoder at high speeds, be sure to use an electric gear for proper
driving due to the limitations of the output frequency of the upper level controller and the input
frequency of the drive.
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B Ball Screw Load

5.3.2 Example of Position Operation Electric Gear Setting

Apparatus specification

=

Pitch: 10mm, Deceleration ratio: 1/1

:m ALTETTTI LRI RN R A LR R RN
-

User Unit

1um(0.001mm)

Encoder specification

19-hit (524288 PPR)

Load movement
amount/revolution

10[mm] = 10000[User Unit]

Electric gear setting

Electric Gear Numerator 1 : 524288

Electric Gear Denominator 1 : 10000

B Turntable Load

Apparatus specification

Deceleration ratio: 100/1

User Unit

0.001°

Encoder specification

19-bit (524288 PPR)

Load movement
amount/revolution

360/100/0.001=3600

Electric gear setting

Electric Gear Numerator 1 : 524288

Electric Gear Denominator 1 : 3600

B Belt + Pulley System

Apparatus specification

) >

Deceleration ratio: 10/1, Pulley diameter: 100 mm

User Unit

1um(0.001mm)

Encoder specification

19-bit (524288 PPR)

Load movement
amount/revolution

PI1*100/10/0.001=31416

Electric gear setting

Electric Gear Numerator 1 : 524288

Electric Gear Denominator 1: 31416

| 521
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5.4 Velocity Control Settings

5-22

5.4.1 Smooth Acceleration and Deceleration

For smoother acceleration and deceleration during velocity control, you can generate an
acceleration/deceleration profile of a trapezoidal or S-curved shape. Here, You can enable S-curve
operation by setting the speed command S-curve time to 1 [ms] or higher.

The velocity command acceleration/deceleration time (0x2301, 0x2302) is the time needed to
accelerate the drive from the zero speed to the rated speed or to decelerate it from the rated speed to
the zero speed.

N
Speed
_______________ Rated Motor
Speed
N
N 7
Time
Speed command Speed command
acceleration time deceleration time
(0x2301) (0x2302)

You can calculate the actual acceleration/deceleration time as below.

Acceleration time= speed command/rated speed x speed command acceleration time (0x2301)
Deceleration time= speed command/rated speed x speed command deceleration time (0x2302)

As shown in the figure below, you can generate an S-curve shape acceleration/deceleration profile by

setting the speed command S-curve time (0x2303) to 1 or a higher value. Make sure to verify the
relationship between the acceleration/deceleration time and S-curve time.

/]
Speed

Command

AN
. 7
. J —— Time
Acceler Deceler
ation ation
Time Time
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5.4.2 Servo-lock Function

During velocity control operation, the servo position cannot be locked even when 0 is entered for the
speed command. This is due to the characteristic of velocity control. Here, you can lock the servo

position by enabling the servo-lock function select (0x2311).

Setting Value

Setting details

0 Servo-lock function disabled

1 Servo-lock function enabled

Using the servo-lock function, you can internally control the positions based on the position of O speed
command input. If you input a speed command other than 0, the mode switches to normal velocity

control.

5.4.3 Velocity Control Signals

As shown in the figure below, when the value of speed feedback is below the ZSPD output range
(0x2404), a ZSPD (zero speed) signal is output; and when it is above the TGON output range (0x2405),

a TGON (motor rotation) signal is output.

Speed N

TGON Output

Motor Velocity

Range

ZSPD Output

A\ 4

Range

ZSPD

TGON

Time

In addition, if the difference between the command and the speed feedback (i.e., velocity error) is
below the INSPD output range (0x2406), an INSPD (velocity match) signal is output.

B Related Objects

Index Sub Name RaicLlc Accessibility PDO Unit
Index Type Assignment

0x2404 - ZSPD Ouput Range UINT RW Yes rpm

0x2405 - TGON Ouput Range UINT RW Yes rpm

0x2406 - INSPD Ouput Range UINT RW Yes rpm
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5.5 Position Control Settings

5.5.1 Position Command Filter

You can apply filters to position commands to operate the drive more smoothly. For filtering, you can
set position command filter time constant (0x2109) using the primary low pass filter and position
command average filter time constant (0x210A) using the movement average.

You can use a position command filter in the following cases.

(1) When the electric gear ratio is x10 or above

(2) When the acceleration/deceleration profile cannot be generated from the upper level controller

SpeedN
Target |
velocity
Target
velocity * [~ Com?;nq before
o itterin
0% Command éqfter
Target fitering
velocity * |~
37%
AN
7
Time
Position command filter using position command filter time constant (0x2109)
N
Speed
|
I Command before
I fitering
—— Command after
: fitering
|
|
|
' >
«—> «—> Time
0x210A 0x210A
Speed

Command before
e fiterin
0x2 1A g

Command after
fitering

N
. 7
Time

Position command filter using position command average filter time constant (0x210A)
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B Related Objects

Index Sub Name palc Accessibility F_’DO Unit
Index Type Assignment
0x2109 - Position Command Filter Time Constant UINT RW Yes 0.1ms
Ox210A ) Position Command Average Filter Time UINT RW Yes 0.1ms
Constant
LSE ccrric | 5-25
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5.5.2 Position Control Signals

As shown in the figure below, if the following error value (i.e., the difference between the position
command value input by the upper level controller and the position feedback value) is below the

INPOS1 output range (0x2401) and is maintained for the INPOS1 output time (0x2402), the INPOS1
(Positioning completed 1) signal is output. However, the signal is output only when the position
command is not renewed.

Here, if the following error value goes below the INPOS2 output range (0x2403), the INPOS2
(Positioning completed 2) signal is output regardless of whether or not the position command has been

renewed.

Speed N
—— Command
—— Feedback
AN
7
| | Time
Posit : Position commland : Position
CESI 10NN | renewal start time | command
ror | | renewal end time
| |
INPOS1/2 I |
output b+ L - -
range —>
Time

|
|
|
INPOS1 (for output time = 0) !
|
|

INPOS2

B Related Objects

Index o Name \EEL Accessibility '.DDO Unit
Index Type Assignment

0x2401 - INPOS1 Ouput Range UINT RW Yes uu

0x2402 - INPOS1 Ouput Time UINT RW Yes ms

0x2403 - INPOS2 Ouput Range UINT RW Yes uu
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5.6 Settings Related to Torque Control

5.6.1 Speed Limit Function

In torque control mode, the torque command input from the upper level controller controls the torque,
but does not control the speed; thus, the apparatus might be damaged due to the exceedingly
increased speed by an excessive torque command. To address this problem, this drive provides a
function that limits motor speed based on the parameters set during torque control.

You can limit the speed using the maximum speed or the speed limit value (0x230E) according to the
value of the speed limit function select (0x230D), as described below. With the VLMT (speed limit)
output value, you can verify whether the speed is limited.

Setting Value Setting details
0 Limited by the speed limit value (0x230E)
1 Limited by the maximum motor speed
B Related Objects
Sub Variable - PDO .
Index Index Name Type Accessibility Assignment Unit
0x230D - Speed Limit Function Select UINT RW No -
0x230E - Speed Limit Value UINT RW Yes rpm
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5.7 Positive/Negative Limit Setting

This function is used to safely operate the drive within the movable range of the apparatus using the
positive/negative limit signals of the drive. Be sure to connect and set the limit switch for safe operation.
For more information about the settings, refer to 5.2.1 Assignment of Digital Input Signals.

NOT I_%] (] PoT

1/0 Pin 11
(default assigned value)

1/0 Pin 12
(default assigned value,

When a positive/negative limit signal is input, the motor stops according to the emergency stop
configuration (0x2013).

Setting
Description
Value
The motor stops according to the method set in Dynamic Brake Control
0 Mode (0x2012).
It stops using the dynamic brake and maintains the torque command at 0.
1 The motor decelerates to a stop using the emergency stop torque (0x2113).

B Related Objects

Index o Name \EEL Accessibility '.DDO Unit
Index Type Assignment
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2113 - Emergency Stop Torque UINT RW Yes -
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5.8 Brake Output Signal Function Setting

If the motor stops due to the servo off state or servo alarm during rotation, you can set the velocity
(0x2407) and delay time (0x2408) for brake signal output in order to set the output timing.

The brake signal is output if the motor rotation velocity goes below the set value (0x2407) or the output
delay time (0x2408) has been reached after the servo off command.

Servo OFF or alarm

occurred
Brake output speed
Rotation (0x2407)
Speed
T
Servo ON/ L
OFF L !
| | |
| | |
Brake | f
Signal ! :
e—
Brake output delay time
(0x2408

Timing diagram for signal output by the brake output speed (0x2407)

_— Servo OFF or alarm
/ occurred
+
Brake output speed
Rotation (0x2407)
Speed F——m———————— :— -————F
| | |
___________ F————fr-r--
Servo ON/ b
OFF ) I
| | |
| | |
Brake | T
Signal l :
|
Brake output delay time

(0x2408)

Timing diagram for signal output by the brake output delay time (0x2408)

You can set the delay time until the actual PWM output goes off when the servo is turned off or a servo
alarm occurs.

When using a motor with a brake installed on the vertical axis, you can output the brake signal first and
turn off PWM after the set time in order to prevent it from running down along the axis.
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_— Servo OFF or
/ alarm occurred
t
PWM OFF delay ti
(0x2011)

Time when the
_ —PWM output
is turned off

me

|
|

<
| <

Servo ON/
OFF

output

Brake

Signal

(1) When the brake signal is output before PWM output is turned off

Motor

Load

Direction
of Gravity

You can output the brake signal first before PWM output is turned off to prevent the drop along the
vertical axis due to gravity.

Servo ON/
OFF

PWM
output

Brake
Signal

_— Servo OFF or
alarm occurred
p

/
T
PWM OFF delay time

: (0x2011) !

Time when the
’’’’’ ~ PWM output
is turned off

L

(2) If PWM output is turned off before the brake signal output

Motor

Load

Direction
of Gravity

PWM output is turned off before the brake signal output, allowing the drop along the vertical axis due to

gravity.
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5.9

Torque Limit Function

You can limit the drive's output torque to protect the machine. You can set the limit on torque output in

torque limit function select (0x2110). The setting unit of torque limit value is [0.1%)].

= Description of torque limit function select (0x2110)
Limit function Description
T Posltlv_e . Maximum Torque
orque Limit
Torque ) / > |
Input ‘ d /
L. Torque %
Internal torque limit 1 ! Ref.
(Setting value 0) 7 oweoe1
i Negative
' TorqueLimit .
Limits the torque using positive/negative torque limit values according to the driving
direction; the maximum value is limited by the maximum torque (0x6072).
- Positive: 0x60E0, Negative: OX60E1
NG 0x6072 \
,/” ,':’l Maximum Torque  /
Internal torque limit 2 !
Torque ) !
Input ! [T N
| \y! Torque
*'\\ Ref.  }

(Setting value 1)
Limits the torque by the maximum
direction.
T oot
Positive
Torque Limit

Torque

Input

External torque limit
02112
Negative

Torque Limit

(Setting value 2)
Limits the torque value using external positive/negative torque limits according to the

driving direction
- Positive: 0x2111, Negative: 0x2112
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Internal + External
Torque Limits

(Setting value 3)

OFF / 0x6_O_E0
Positive
Torque Limit
0x2111
External Positive
Torque Limit
Torque
I qut :
np Vs
Torque
Ref.
OFF 0x60§l
Negative
Torque Limit

0x2112
External Negative
Torque Limit

Limits the torque value using internal and external torque limits according to the driving
direction and the torque limit signal

- Positive: 0x60EO (if PCL signal is not input), 0x2111 (if PCL signal is input)

- Negative: OX60E1 (if NCL signal is not input), 0x2112 (if NCL signal is input)

Analog torque limit

(Setting value 4)

Ay
0x221D \
Analog torque !
limit offset K
Analog
torque — —eo—p
input Y Toraue \
p Torque
Ref. )
— e P
A
\\ s N
A 0x221C \
"{ Analog torque !
\ limit scale K

The torque limits are set according to analog input voltage

-The torque limit values in the positive and negative directions are set in proportion to
the absolute values of input voltage, regardless of the signals of analog input voltage. .

- The torque limit and the analog input voltage have the following relationship.

- The limit value can be determined by using the following formula.

Torque limit value[%]
_ (llnput voltage[mv]| — Torqueinput offset(0x221D) [mV]>

1000
Torque command scale[0x221C]

10

ex 1) the command scaler is set to 100 and the offset is set to 0
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0x60B2 Torque | |\ Torque /| |
Target Offset Feed-forward OXGAOAEO
0.1% . ,—l + Positive
,,,,,,,,,,,,,,,, [ O] > Gain 0x210E Torque Limit
Filter 0x210F ;
Torque Limit / 0x2111
Velocity Function | External P95|t_|ve
Limit Speed Control i/ . Torquelimit
/' Velocity ! Function
Ref. P Gain 1 Gain
- 4 +
i 1 | 0x2102 0x2103
— e >(—» [ 02103 | —
| 2 0x2106 0x2107 + ; \
’ 0x2112
External Negative Select 0x2110
Torque Limit L

Position Actual
Internal Value

0x60E1
Negative
Torque Limit

B Related Objects

Index If;:)( Name V:::I\_;i;ZIe Accessibility Assf;?'n(r?went Unit
0x2110 - Torque Limit Function Select UINT RW Yes -
0x2111 - External Positive Torque Limit Value UINT RW Yes 0.1%
0x2112 - External Negative Torque Limit Value UINT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x60EO - Positive Torque Limit Value UNIT RW Yes 0.1%
Ox60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
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5.10 Gain Conversion Function

5.10.1 Gain Group Conversion

Use Gain Group 2 Use Gain Group 1
e —
[ ]

GAIN 2 Sensor Input

-
i
J
——
H
T—

This is one of the gain adjustment functions and is used to switch between Gain Groups 1 and 2. You
can reduce the time required for positioning through gain conversion.

A gain group consists of position loop gain, speed loop gain, Speed Loop Integral Time Constant, and
torque command filter time constant. You can set the gain conversion function (0x2119) as follows.

= Description of Gain Conversion Function (0x2119)

Setting Value Setting details

0 Only gain group 1 is used
1 Only gain group 2 is used

Gain is switched according to the GAINZ2 input status
2 - 0: Use gain group 1

- 1: Use gain group 2

3 Reserved

Reserved
5 Reserved

Gain is switched according to the ZSPD output status
6 - 0: Use gain group 1
- 1: Use gain group 2

Gain is switched according to the INPOS1 output status
7 - 0: Use gain group 1
- 1: Use gain group 2
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Waiting time and switching time for gain conversion are as follows.
Gain Conversion Time 1
(0x211A)

Gain Conversion Waiting Time 1
(0x211C)

—-
~<—

Gain Conversion Time 2
(0x211B)

Gain Conversion Waiting Time 2
(0x211D)

Dwell Time 1 *tching Dwell Time 2 Dwell Time 2
i, 0x211C : 02 11A \E i, 0x211D : 0x211B \E
N * | N )I< A

i i i
. 4 :
Gain Group 1 ! Gain Group 1
1
1
1
1
1

U R

Gain Group 2

Gain switching condition is met
,-¥ (ex. GAINZ, ZSPD, INPOS1)

Gain switching condition
,-¥ is not met

4
/
!
!

>
Alzh
B Related Objects
Sub Variable o PDO .
Index Index Name Type Accessibility Assignment Unit
0x2119 - Gain Conversion Mode UINT RW Yes -

0x211A - Gain Conversion Time 1 UINT RW Yes ms
0x211B - Gain Conversion Time 2 UINT RW Yes ms
0x211C - Gain Conversion Waiting Time 1 UINT RW Yes ms
0x211D - Gain Conversion Waiting Time 2 UINT RW Yes ms
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5.10.2 P/PI Control Switch

PI1 control uses both proportional (P) and integral (I) gains of the velocity controller, while P control uses
only the proportional gain.

The proportional gain determines the responsiveness of the entire controller, and the integral gain is
used to eliminate errors in the steady state. Too high of an integral gain will result in an overshoot
during acceleration or deceleration.

The PI/P control switch function is used to switch between the Pl and P controls under the condition of
the parameters within the servo (torque, velocity, acceleration, position deviation); specifically, they are
used in the following situations.

Velocity control: To suppress any overshoot or undershoot during acceleration/deceleration

Position control: To suppress undershoots during positioning in order to reduce the positioning time
You can accomplish similar effects by setting acceleration/deceleration of the upper level controller, soft
start of the servo drive, position command filter, etc.

Speed Overshoot

Motor Speed

"Positioning ’
Time

Undershoot

You make these settings in the P/PI control conversion mode (0x2114). See the details below.
Switching to P control by PCON input takes precedence over this setting.

Setting Value Setting details

0 Always use PI control

1 Switches to P control if the command torque is larger than the P control
switch torque (0x2115)

2 Switches to P control if the command speed is larger than the P control
switch speed (0x2116)

3 Switches to P control if the acceleration command is larger than the P
control switch acceleration (0x2117)

4 Switches to P control if the following error is larger than the P control
switch following error (0x2118)
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Speed

B Related Objects

Index Sub Name Nl Accessibility '.DDO Unit
Index Type Assignment
0x2114 - P/PI Control Conversion Mode UINT RW Yes -
0x2115 - P Control Switch Torque UINT RW Yes 0.1%
0x2116 - P Control Switch Speed UINT RW Yes rpm
0x2117 - P Control Switch Acceleration UINT RW Yes rpm/s
0x2118 - P Control Switch Following Error UINT RW Yes pulse

B Example of P/PI Switching by Torque Command

When using PI control for all situations rather than using P/PI control switch for velocity control, the
integral term of acceleration/deceleration error is accumulated, which results in an overshoot and an
extended positioning time. Here, you can reduce overshoot and positioning time using an appropriate
P/PI switching mode. The figure below shows an example of mode switching by torque commands.

Speed

Overshoot

Overshoot

When using PI/P N
control switching

\_/ Time ~/ Time
Positioning Positioning
Time Speed Time
Torque
Command
+0x2115 [~~""F "~ TTTTTT
L
i
1 i Time
| \
0x2115 [ Tt il S
1 i
| |
| |
| i
| i
V2
N .
PI Pl Pl
Control Control PI Control PI Control Control
LSeE ccrric | 5-37
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5.11

5-38

Dynamic Brake

What is dynamic brake?

: Itis a method of rapidly stopping the motor by causing an electrical short-circuit to the phases of the

servo motor.

Circuits of to the dynamic brake are integrated into the drive.

The drive can apply short-circuits to only two phases or to all three phases depending on the model

type.

Drive

Servo Motor

You can set various stop modes as shown below, in dynamic brake control mode (0x2012).

Servo ON/OFF

|
|
|
Rotation Speed | _ _ _ _ _ |
T

Dynamic Brake

Setting value: 0

Hold the dynamic brake after stopping the motor using
the brake

I\I
Rotation Speed | _ _ _ _ |
T

Dynamic Brake

|
|
Servo ON/OFF :
T
|
|

- >

i
Setting value: 1

Release the dynamic brake after stopping the motor
using the brake

Servo ON/OFF

Rotation Speed

Dynamic Brake

—>

Setting value: 2

Release the dynamic brake after free-
run stop

Servo ON/OFF | |
|
|
|

Rotation Speed |

Dynamic Brake

Setting value: 3

Hold the dynamic brake after free-run
stop
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B Related Objects

Index Sub Name palc Accessibility '.DDO Unit
Index Type Assignment
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -

5.12 Regeneration Brake Resistor Configuration

Regeneration refers to a phenomenon where kinetic energy of the motor is converted to electric energy
and input into the drive because of the high inertia or sudden deceleration of the load driven. Here, a
regeneration brake resistor is used to suppress the rise of the drive's internal voltage(Vpc) caused by
regeneration and prevent burnout of the drive.

Servo Drive

Sudden
deceleration
Electric energy « Kinetic energy
S ciututudutil Shutiididiedididid ittt
l” p-
>
Vbc L 3 [uvw
Voltage B/ L \W\—
rise
Load with
large inertia
B Related Objects
Index Sub Name Ml Accessibility PDO Unit
Index Type Assignment
0x2009 - Regeneration Brake Resistor Configuration UINT RW No -
0x200A - Regeneration Brake Resistor Derating Factor UINT RW No %
0x200B - Regeneration Brake Resistor Value UINT RW No Q
0x200C - Regeneration Brake Resistor Capacity UINT RW No Watt

| 5-39



5. Drive Application Functions

5-40

5.12.1 Use of Internal Regeneration Brake Resistor

This drive essentially has internal regeneration brake resistor depending on its capacity. The integrated
regeneration brake resistors depending on the drive capacity are as follows:

Internal resistor
Drive capacity Internal resistor capacity
value
1kw 40Q 100W
3.5kw 12.6Q 150W
5kw 6.8Q 120W
7.5kwW 6.8Q 240W

When using the regeneration brake resistor installed in the drive, make sure to observe the order below

for configuration:

1. Wiring regeneration brake resistor.

- Check to see if the terminals B and Bl are short-circuited (short-circuited at factory setup, 1

kW or less).

L1
L2
L3

c1
Cc2

PO
Pl
B+

B| BI B+I
r— - A r———— "I~ — — "
1 +— €
T 3
P |E
I__|£J g
L 1

Wiring method when using internal regenerative resistor

2. Configuring regeneration brake resistor (0x2009)

- Configure to use the regeneration brake resistor integrated into the drive (0x2009 = 0).

- Basically, the resistor is attached on the rear of the drive heat sink.

- Initial Value: 0

3. Check the internal regeneration brake resistor value and capacity
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Check the internal regeneration brake resistor value (0x200B).
Check the regeneration brake resistor capacity (0x200C).

1 KW or less: Basically, the resistor is installed on the rear of the drive heat sink (see the
figure below).

3.5 kW - 7.5 kW: It is basically installed inside the drive.

o

Intemal regenerative

— resistor installed on the

rear of the drive, 1 kW or
less

|

| 541
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5.12.2 Use of External Regeneration Brake Resistor

When using the external regeneration brake resistor for different driving conditions, make sure to
observe the order below for configuration.

1. Wiring external regeneration brake resistor
- Connect the external regeneration brake resistor to the terminals B and B+.

- Remove the short-circuits of the terminals B and Bl (short-circuited at factory setup, 1 kW or
less).

1

b L3
¢ N
— ¢ PO
b PI
External B+ —
Reg‘enera B -
tlye 9 [_ % K _]
Resistor ¢ Bl L 1 e _]
| —

1015159y dAnesauabay [eusalx3

|
/|

Wiring method when using external regenerative resistor

2. Configuring regeneration brake resistor (0x2009)
- Configure the regeneration brake resistor installed separately outside the drive (0x2009=1)

- Setif a regeneration brake resistor is connected of a capacity which is larger than that of the
internal regeneration brake resistor.

3. Configuring regeneration brake resistor value (0x200B)
- Set regeneration brake resistor value installed separately outside the drive in the unit of [Q]
- Be sure to set it when you have set regeneration brake resistor configuration (0x2009) to 1

- Initial Value: 0
4. Configuring regeneration brake resistor capacity (0x200C).

- Set the capacity of the regeneration brake resistor installed separately outside the drive in the

unit of [W]

- Be sure to set it when you have set regeneration brake resistor configuration (0x2009) to 1

- Initial Value: 0

5. Set the maximum capacity and allowed time of the regeneration brake resistor (0x200D, 0x200E)
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- Set the maximum capacity and use time at the capacity by using the data sheet of the

externally installed regeneration brake resistor

- If there are no specific values provided, set the maximum capacity to a value 5 times the
regeneration brake resistor power (0x200C) and the allowed time to 5000[ms](The values
may differ according to the general regeneration brake resistor specifications or the
regeneration brake resistor value)

- Be sure to set it when you have set regeneration brake resistor configuration (0x2009) to 1

Our company provides the following regeneration brake resistor specifications as options for the use of
external regeneration brake resistors.

Resistance Resistance
Drive Capacity Model Name
Values Capacity
1kw 30Q 300W APCS-300R30
3.5kw 30Q 600W APC-600R30
5kw 280 600W APC-600R28 (4P)
7.5kwW 28Q 600W APC-600R28 (4P)

5.12.3 Other Considerations

You can set the regeneration brake resistor’s Derating Factor (0x200A) by considering the ambient
environment and heat radiation conditions for drive installation. If the heat radiation condition is poor,

use a derated (with lowered capacity) resistor.

When it is derated for use (value set to 100 or lower), the less the set value of the regeneration

overload alarm (AL-23), the faster its trigger.

When you wish to set the derating factor to 100% or higher, be sure to fully consider the heat radiation

condition of the drive installed.
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5.13

Drive Node Address Setting (ADDR)

Set the drive node address. You can verify the set address in the node ID (0x2003). The value of the
node setting switch is read just once when the power is turned on. Any subsequently modified settings
will only take effect when the power is turned off and then turned on again.

As this drive consists of two rotary switches configurable to 0~9 as below, 0~99 node addresses can
be set. The following example shows an address set to 48:

A\ Pperform the rotary switch operation for the node ID setting only when drive power is not applied.

o 0 7 o 0,
© © © o
— w — w

954 ‘QS‘Q

xT0 xT

Note: For more information about how the master reads the node address of the EtherCAT drive, refer to 18.4.1
Requesting ID in the document titled "ETG.1020 EtherCAT Protocol Enhancements."
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6.1

Safety Functions

This servo drive has a built-in safe torque off (STO) function to reduce the risks associated with using
the machine by protecting people from the dangerous operation of moveable parts. In particular, this
function can be used to prevent the dangerous operation of the machine's moveable parts when you
need to perform tasks such as maintenance in a danger zone.

Safe Torque Off (STO) Function

The safe torque off function blocks motor current according to the input signal transferred from a safety

device connected to the connector (STO), such as safety controller and safety sensor, to stop the

motor.

B Safe Torque Off Operation State According to STO Input Contact

Signal Names Function
STO1 ON ON OFF OFF
STO2 ON OFF ON OFF
Operation State | Normal State STO State STO State STO State

B Electric Characteristics

= STO1, STO2

Items

Characteristic Value

Internal impedance

3.3 k&

Voltage input range

DC 12V ~ DC 24V

Maximum Delay Time

1 ms or less

= EDM
Iltems Characteristic Value
Maximum Allowed Voltage DC 30V
Maximum Current DC 120mA
Maximum Delay Time 1 msorless
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B Timing diagram for STO operation

Note 3)
Note 4)

Note 5)

Servo ON/OFF

STO1
STO2

Motor Supplied
with Power

EDM Output

Dynamic Brake Relay

Brake Output

Servo ON Servo OFF
N;’t":a' STO State
ate

|
|
|

ON —>: la— 54us OFF
T
o
Lo
Lo
|

OFF | —>: la— 12us ON
T
|
: v} (Operated with DB

DB | DB Engaged Control Mode[0x2012]
Disengaged | Setting)
—>: — PWM Off Delay Time[0x2011] Setting +
| Y 3[ms](DB Hold Time)
Brake ! ”
Disengaged : Brake Engaged
—»: a— Brake Output Speed[0x2407] or

Brake Output Delay Time[0x2408]

If either STO1 or STO2 is turned off, the drive state is switched to the STO state.

The dynamic brake operates according to the dynamic brake control mode (0x2012).

Whichever is the earlier time, out of the points of time until the value becomes less than the setting

value of the brake output delay time (0x2408) or less than the brake output speed (0x2407), will be

applied.
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B Timing diagram for STO recovery

Note 1)

Note 2)

Servo ON/OFF

STO1
STO2

Motor Supplied
with Power

EDM Output

Dynamic Brake Relay

Brake Output

Servo ON

Servo OFF
STO State Normal|
State
|
300us— }<—
OFF }
ON OFF

DB Operation

Brake Maintained

After the servo is turned
on, it operates according
to the nomal servo ON/
OFF timing.

Be sure to recover the STO1 and STO 2 input signals to On in the Servo Off state. It is not necessary

to reset the alarm separately since the "STO state" is not an alarm state.

The dynamic brake operates according to the dynamic brake control mode (0x2012) for the STO

state, the alarming state, and the servo OFF state.

6-3



6. Safety Functions

6.2 External Device Monitor (EDM)

Monitor output signal is to monitor the state of safety input signal with an external device.

Connect it to the terminal for external device monitor of safety device such as safety controller or safety
sensor.

B Failure detection through EDM signal

You can detect failure of the safety input circuit and the EDM output circuit by monitoring the following 4
signal states from the external device.

In case of failure, there are two possible cases:
= The EDM output signal is not turned on even when both the STO1 and 2 are off.

= The EDM output signal is turned on even when one or both of the STO1 and 2 are on.

Signal Names Function
STO1 ON ON OFF OFF
STO2 ON OFF ON OFF
EDM OFF OFF OFF ON

6.3 Example of Using the Safety Function

Emitter ~ Light Receiver
Curtain

STO
24 41 . : Driving Signal
stot+ § |} 1.
= H 3 i
stor- | | 3 \‘Q.-K —Blocking  [£3
L "
s24 ) 6i Lt
stoes ||} | ] L
3 <
) s Q&\. ——5BI0C e ‘M‘,]
Safety Unit STO2- king
Sl
L 1
7il:
T31 [ I |
EOM+
24V ':Iv'x‘,\’\*
EDM- L
8 | .|
733 EDM Output § L4
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6.4 How to Verify the Safety Function

In case the servo drive was replaced prior to starting up the device or during maintenance, make sure
to check the details below:

= When the STO1 and STO2 signals are turned off, check if the drive is in STO status (Bit 31 for
digital input (OX60FD) is 1).

= Make sure that the EDM signal is off during general operation by checking the input indicator for
feedback circuit of the connected device.

6.5 Precautions for Using the Safety Function

= When using the STO function, be sure to carry out risk assessments for the device to check if the
system safety requirements are met.

= There may be risks even if the STO function works.

= |nthe STO state, the motor is operated by an external force; thus, if the load needs to be
maintained, arrange a separate measure such as an external mechanical brake. The brake of the
servo system is dedicated for maintaining the load; thus, be careful not to use it to brake the motor.

= If no external force exists and free-run stop is configured in the dynamic brake control mode
(0x2012), note that the braking distance of load will be extended.

= The purpose of the STO function is not to block the servo drive power or electrically insulate the

drive. That is why you have to disconnect the servo drive power before carrying out maintenance of
any sub-drive.
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7. Tuning

Tuning

Current Feedback

l Voltage
Speed Torque Command
Position e C d
Comma Position Commay Speed omman Torque Power
Control Control —.®—. Control Circuit Encoder]
Operation Operation Operation

7

Position Feedback

The drive is set to the torque control, velocity control, or position control mode for use, depending on
the method of connecting with the upper level controller. This drive has a control structure where
position control is located at the outermost part and current control at the innermost, forming a cascade.
You can tune the operation according to the purpose by setting gain parameters for the torque
controller, velocity controller, and position controller for the drive’s operation modes.
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7. Tuning

7.1

Auto Gain Tuning (Offline Auto Tuning)

You can automatically set gain according to the load conditions by using the commands generated by
the drive itself. The following gain parameters are changed.

= |nertia ratio, position loop gain, speed loop gain, speed integral time constant, torque command
filter time constant, notch filter 3 frequency, and notch filter 4 frequency

The entire gains are set higher or lower depending on the setting value of the system rigidity for gain
tuning (Ox250E). Set the appropriate value depending on the rigidity of the load driven.

As shown in the figure below, sinusoidal type commands are generated in the positive or negative
direction according to the off-line gain tuning direction (0x2510) setting. You can set the movement
distance for tuning by the off-line gain tuning distance (0x2511). The larger the setting value is, the
longer the movement distance becomes. Set the distance appropriately for the case. Make sure to
secure enough distance (one or more motor revolutions) prior to gain tuning.

v

Moving

Distance
Notch Filter
Adaptive Filter
function Select 0x2500
Position Control Velocity Control Frequency Width Depth Torque Filter
+ . + . . Time
Ref. P Gain P Gain IGalnf 1 [ox250/ | [[ox2502 | [[0x2503 | . TOB
’ * 1 oo 1| 0x2102 | | 0x2103 g L i [o2104 |
4 02101 ] - 2 [ oxasp4 | [ 0x2505 | [ 0x2506 | )
2 ) 2 7
[ oxgfos | | 0307 | 3 [[0x2507 | | ox2508 | [ ox2509 |
7
/ / 4 [[0x250AT] | ox2508 | [ ox250C |
7
Torque Command
Resonance
Frequency Current Control
Estimation
........... Space PWM
Load Inertia < »| Gain | 0x2514 | |—p Vector |—Pp Control
Estimation Control
Inertia 0x2100
A
A
Current Feedback
Velocity Feedback Velocity
Calculation
Position Feedback Velocity
Calculation
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B Related Objects

Sub Variable - PDO .
Index Index Name Type Accessibility Assignment Unit
0x250E System Rigidity for Gain Tuning UINT RW No -
0x2510 - Off-line Gaing Tuning Direction UINT RW No -
0x2511 Off-line Gain Tuning Distance UINT RW No -
LSE.ccrric | 7-3




7. Tuning

7.2

Automatic Gain Adjustment (On-line Auto
Tuning)

It does not use offline auto tuning that is generated by the drive, but receives a command from an
upper level unit to automatically set the parameters related to gains based on system inertia, the
rigidity set by the user, and other general rules.

= |nertia ratio, position loop gain, speed loop gain, speed integral time constant, torque command
filter time constant

Online tuning is carried out based on the gain table values that are divided into 20 levels based on the
rigidity. The tuning results are regularly applied and the changed gains are saved on EEPROM every 2
minutes.

When estimating the inertia, the estimated results are applied quickly or slowly depending on the
adaptation speed setting. The responsiveness of the overall system can be determined with the rigidity
parameter.

In the below cases, inertia ratio estimation may be incorrect by on-line auto tuning.

= Load variation is too high

= Load rigidity is too low or the system’s backlash is severe

= Load is too small (lower than x3) or too big (higher than x20)

= Acceleration or deceleration is too low, resulting in insufficient acceleration/deceleration torque
(lower than 10% of the rated value)

= Rotation velocity is low (lower than 10% of the rated value)
= Friction torque is high

If normal inertia is not estimated due to the above conditions or during online auto tuning, carry out
offline gain tuning.



7. Tuning

B Parameters Changed by Tuning

Position Control
Ref. * P Gain
—»(—>
X 1
2 [ 0xafios |

Inertia ratio (0x2100), position loop gain 1 (0x2101), speed loop gain 1 (0x2102), speed integral
time constant 1 (0x2103), torque command filter time constant 1 (0x2104)

Notch filter 3, 4 frequency (0x2507, 0x250A) — Refer to the auto notch setting function

Velocity Control
P Gain

1

> [ogfoe ] [ogfor] ;

Notch Filter
funchion Selec
Frequency Width Depth Torq#e Filter
| Gain 1 [Tox2501,] [[ox2502 | ["0x2503 o e
Ll 7 Ll ]

2 [ox2504 | [ ox2505 | [ ox2506 |

. 2 [oge ]
[[0x2807 | [ ox2508 | [ 0x2509 |

[/

4 | of250A | [ ox2508 | [ ox250C |

7
.

’
.

Resonance
Frequency Current Control
Estimation
___________ Space PWM
: d » H
Loa(_i Ine_ma < » Gain 0x2514 | —9»{ Vector [—P Control
Estimation Control
Inertia 0x2100
A
A
Current Feedback
Velocity Feedback Velocity
Calculation
Position Feedback Velocity
Calculation

Torque Command

B Related Objects

Index . Name Variable Accessibility FDO Unit
Index Type Assignment
0x250D On-line Gain Tuning Mode UINT RW No -
0x250E System Rigidity for Gain Tuning UINT RW No -
0x250F On-line Tuning Adaptation Speed UINT RW No -
LSE . ecrric 7-5




7. Tuning

7.3 Manual Gain Tuning

7.3.1 Gain Tuning Sequence

For a cascade-type controller, tune the gain of the velocity controller located at an inner position first,
then tune the gain of the position controller located at an outer position.

In other words, perform tuning in the order of proportional gain-> integral gain-> feedforward gain.
The role of each individual gain is as follows.

— Proportional gain: Determines controller BW

— Integral gain: Determines error of the steady state and generates an overshoot

— Feedforward gain: Enhances on the system lag characteristic

— Differential gain: Plays the role of a damper for the system (not provided)

® Velocity Controller Tuning

Torque Feed-Forward

Torque Feed-forward
Gain[0x210E]

Torque Feed-forward

Filter[0x210F] P/PI Conversion
- P/PI Control
— Velocity Control Conversion[0x2114] Current
Limit + +
Speed Loop > Contol Swtch " » Control
—> in1[0x2102
GainT[0x2102) Torque[0x2115] Loop
Speed Loop IntegralTime
[0x2103] P Control Switch Disturbance Observer
Speed[0x2116] Disturbance Observer
P control Switch Gain(0x2512]
; Disturbance Observer
Foll E 0x2118
olloving Errorlx2118] Filter[0x25 13]
Filt :
L — Velocity
Speed Feedback filter |1« lculati Encoder
Time[0x210B] calculauon
(1) Inertia ratio setting

@

Use the automatic inertia estimation function or carry out manual setting

Proportional gain setting

Monitor for torque and noise before any vibration occurs




7. Tuning

Speed

A

Command Ne—~

Low gain

Middle gain

High gain

P Time

—  The higher the speed proportional gain value, the feedback speed’s responsiveness to
the command speed becomes better. However, if the value is too high, an overshoot or
ringing may occur. In contrast, if the value is too low, the responding speed becomes low,
which slows down system operation.

(3) Integral gain setting

Speed

Command

High gain
Middle gain

Low gain

» Time

— The value and the responsiveness have an inverse proportion relationship where a higher
value results in a lower responding speed.Too high of the integral gain increases the
overshoot. In this case, P/PI conversion can manage the overshoot.

LSELE CTRIC
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7. Tuning

B Position Controller Tuning

Velocity FeedForward
Velocity Feed-forward
R Gain[0x210C]
Velocity Feed-forward
Filter Time Constant
0x2100 .
[ . Velocity Command
Command Filter
Limit Position Command Filter — rren
Time Constant[0x2109] + Position Control + + Current
—> > > Position Loop Control +——
Position Command - Gain[0x2101] Loop
Average Filter Time
Contant[0x210A]
Encoder [¢——m—
(1) Proportional gain setting
Speed
Command
Feedback
p-Time
When gain is low
Speed
P Command
A
Feedback
pTime
When gain is moderate
Speed
Command
Feedback
Time

When gain is high

(2) The error between the position command and the current position is multiplied by the proportional
gain, and the result is converted to a velocity command. The higher the gain, the better the
responsiveness of position control. In many cases, a value that is 0.2~0.5 times of the speed
proportional gain is applied for a stable structure.
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7. Tuning

(3) Feedforward setting

— Positional error monitoring

— Feedforward filter setting possible

—  Set the filter if you want to increase the feedforward value but noise occurs.

—  You can set feedforward to a value from 0% to 100%, which is the deviation ratio of the position
command value being entered currently.

(4) Position command filter setting possible

— You can smooth out the position command.

LSE.ccrric | 79




7. Tuning

7.4 Vibration Control

7.4.1 Notch Filter

The notch filter is a sort of band stop filter that eliminates specific frequency components. You can use
a notch filter to eliminate resonant frequency components of an apparatus, which allows vibration
avoidance and higher gain setting.

This drive provides notch filters in 4 levels, and you can set frequency, width, and depth for each filter.

You can use one or two notch filters as adaptive filters, which set the frequency and width automatically
through real-time frequency analysis (FFT).

dB Bandwith

a0 ; S S i R R

Cut-off Frequency(Hz) — Frequency
B Related Objects

Index Ir?cliJ:x Name V?I_';ilzgle Accessibility Assli:;?laent Unit
0x2501 - Notch Filter 1 Frequency UINT RW No Hz
0x2502 - Notch Filter 1 Width UINT RW No -
0x2503 - Notch Filter 1 Depth UINT RW No -
0x2504 - Notch Filter 2 Frequency UINT RW No Hz
0x2505 - Notch Filter 2 Width UINT RW No -
0x2506 - Notch Filter 2 Depth UINT RW No -
0x2507 - Notch Filter 31 Frequency UINT RW No Hz
0x2508 - Notch Filter 3 Width UINT RW No -
0x2509 - Notch Filter 3 Depth UINT RW No -
0x250A - Notch Filter 4 Frequency UINT RW No Hz
0x250B - Notch Filter 4 Width UINT RW No -
0x250C - Notch Filter 4 Depth UINT RW No -
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7. Tuning

7.4.2 Adaptive Filter

Ref.

Using speed feedback signals, the adaptive filter provides real-time analyses of the vibration frequency
generated from the load during drive operation, and configures the notch filter automatically to reduce
vibration.

It can detect vibration frequencies through frequency analysis in order to automatically configure one or

two notch filters. Here, the frequencies and their widths are automatically set and the setting values for
the depths are used unchanged.

f

_’O_> Position Control
Velocity Control

—— | Adaptive Filter

bl

Space

Current »| Vector P
Control Control

\ 4

PWM
Control

Vibration
| Frequency @
Measurement
) Velocity Feedback Velocit
o [ Caciton
Position Feedback
B Related Objects
Index Sl Name \EEL Accessibility PDO Unit
Index Type Assignment
0x2500 - Adaptive Filter Function Select UINT RW No -

Adaptive Filter Function Select (0x2500)

Setting Value

Setting details

0

The adaptive filter is not used

0x2508, 0x2509).

filter 3 first.

Only one adaptive filter is used. You can check the settings
configured automatically in the notch filter 3 settings (0x2507,

If an arbitrary value is set in notch filter 3, auto setting is not

available. If you wish to use auto setting, you should initialize notch

Two adaptive filters are used. You can check the settings
configured automatically in the notch filter 3 (0x2507, 0x2508,
0x2509) and filter 4 settings (0x250A, 0x250B, 0x250C).

If an arbitrary value is set for notch filter 3 (or 4), auto setting is

applied to notch filter 4 (or 3). If arbitrary values are set for notch
filter 3 and 4, the original settings remain unchanged. If notch filter 3
and 4 are initialized, auto setting is available.

Reserved

filter 4 (0x250A, 0x250B, 0x250C)

Resets the settings of notch filter 3 (0x2507, 0x2508) and notch

Reserved
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7. Tuning

7.4.3 Vibration Suppression Filter

The vibration suppression filter is a function used to reduce vibration generated in the load side.

It measures the vibration frequency in the load side using an external sensor, and uses the
measurement as object data for the filter. This drive provides a vibration suppression filter in two levels,
and you can set the frequency and damping amount for each filter.

It controls the lower frequency range, i.e. 1 [Hz]~100 [Hz], from the upper part of the device or the
entire system, and operates only in the position control mode.

@SD==

-

 S——" —

motor  FJTRATTTITIT] [TITTT TIRVUTTTITY

\
- L

Speed

Speed of Load Section

JANYANYVANVAN
\/\/\/\/ Time

e=———
S V.

 Measurement of Remaining %
ibration Frequency
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B Related Objects

Index Sub Name Nl Accessibility '.DDO Unit
Index Type Assignment
0x2515 - Vibration Suppression Filter Configuration UINT RW No -
0x2516 - Vibration Suppression Filter 1 Frequency UINT RW No 0.1[Hz]
0x2517 - Vibration Suppression Filter 1 Damping UINT RW No -
0x2518 - Vibration Suppression Filter 2 Frequency UINT RW No 0.1[Hz]
0x2519 - Vibration Suppression Filter 2 Damping UINT RW No -

= Vibration Suppression Filter Function Setting (0x2515)

Setting Value Setting details
0 Vibration suppression (damping) filter is not used.
1 Vibration suppression (damping) filters 1 and 2 are used.

Vibration suppression (damping) filters 1 and 2 are used according
to LVSF1 and LVSF2 inputs.

2
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8. Procedure Function

Procedure Function

Procedure function is an auxiliary function provided by the drive as described below. It can be executed
by the procedure command code (0x2700) and procedure command factor (0x2701). It can be
activated by using the servo setting tool.

Procedure commands Codes Details
Manual JOG 0x0001 Operates manual JOG
Program JOG 0x0002 Operates program JOG
Alarm History Reset 0x0003 Deletes alarm history
Off-Line Auto-Tuning 0x0004 Performs off-line auto-tuning
Index Pulse Search 0x0005 Searches for Phase Z position
Absolute Encoder Reset 0x0006 Resets the absolute encoder

Resets the instantaneous maximum operation overload

Max. Load Torque Clear 0x0007
(0x2604) value
Calibrate Phase Current Offset 0x0008 Tunes the phase current offset
Software Reset 0x0009 Resets the software
Commutation 0x000A Performs commutation

LSL‘LECTQH: | 8-1




8. Procedure Function

8.1

8.2

8-2

Manual Jog Operation

Jog operation is a function that verifies servo motor operation by velocity control without an upper level
controller.

Before you start jog operation, confirm the following.

= The main power is turned on

= The STO (Safe Torque Off) connector is connected;
= No alarm is active

= The servo is turned off

= The operation velocity is set in consideration of the state of the apparatus

Related Objects

Index Sub Name paicLlc Accessibility PDO Unit
Index Type Assignment

0x2300 - Jog Operation Speed INT RW No rpm

0x2301 - Speed Command Acceleration Time UINT RW No ms

0x2302 - Speed Command Deceleration Time UINT RW No ms

0x2303 - Speed Command S-curve Time UINT RW No ms

Program Jog Operation

Program jog operation is a function that verifies servo motor operation by velocity control at predefined
operation velocity and time without an upper level controller.

Before you start jog operation, confirm the following.

= The main power is turned on

= The STO (Safe Torque Off) connector is connected,;
= No alarm is active

= The servo is turned off

= Velocity and time are set in consideration of the state and operation range of the apparatus



8. Procedure Function

0x2305 0x2306 0x2307 0x2304
/ 500[rpm] Olrpm] -500[rpm] Olrpm] e
Speed
500
Motor Speed Motor Speed
- ! >
0 12 1 t4 15 Time
i Motor Speed i |
=500 po--mmmm b P - : :

Y Y
0x2308 0x2309 0x230A 0x230B 0x2308
500[ms] 5000[ms] 500[ms] 5000[ms] 500[ms]
P P L P P P
Szpzrg d Positive Szpzrg d Negative Sf)zr: d Positive
B Related Objects
Index IﬁcliJ:x Name V‘::I\_;i;ZIe Accessibility Assli:;?'n(r?qent Unit
0x2304 - Program Jog Operation Speed 1 INT RW No rpm
0x2305 - Program Jog Operation Speed 2 INT RW No rpm
0x2306 - Program Jog Operation Speed 3 INT RW No rpm
0x2307 - Program Jog Operation Speed 4 INT RW No rpm
0x2308 - Program Jog Operation Time 1 UINT RW No ms
0x2309 - Program Jog Operation Time 2 UINT RW No ms
0x230A - Program Jog Operation Time 3 UINT RW No ms
0x230B - Program Jog Operation Time 4 UINT RW No ms
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8.3 Deleting Alarm History

This function deletes all the alarm code histories stored in the drive. Alarm histories including the latest
alarm history up to the 16th previous alarm are stored.

You can check the histories as shown below (0x2702:01~16). The latest alarm is listed in 0x2702:01.

2120 Servo Alarm History RO >16¢
2702:01  Alarm code 1{Mewest) RO [B1]POS following

2702:02  Alarm code 2 RO [R1IPOS following
2702:03  Alarm code 3 RO [B1]1POS following
2702:04  Alarm code 4 RO [B11POS following
2702:05  Alarm code & RO [B1]1POS following
2702:06  &larm code 6 RO [B1]1POS following
2702:07  Alarm code 7 RO [R1IPOS following
2702:08  Alarm code 8 R [B1IPOS following
2702:09  Alarm code 9 RO [B1IPOS following
2702:04  Alarm code 10 RO [B1]POS following
Z702:08  Alarm code 11 RO [R1IPOS following
2702:0C  Alarm code 12 RO [R11POS following
2702:00  Alarm code 13 RO [B1]1POS following
Z702:0E  Alarm code 14 RO [B1]POS following
2702:0F  &larm code 15 RO [B1]1POS following
2702:10  Alarm code 16{C1dest) R [B1IPOS following
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B Related Objects

Index I:;:x Name V‘:;lr;i/;:Ie Accessibility Ass?g?’n%ent Unit
- Servo Alarm History - - - -
1 Alarm code 1(Newest) STRING RO No -
2 Alarm code 2 STRING RO No -
3 Alarm code 3 STRING RO No -
4 Alarm code 4 STRING RO No -
5 Alarm code 5 STRING RO No -
6 Alarm code 6 STRING RO No -
7 Alarm code 7 STRING RO No -
0x2702 8 Alarm code 8 STRING RO No -
9 Alarm code 9 STRING RO No -
10 Alarm code 10 STRING RO No -
11 Alarm code 11 STRING RO No -
12 Alarm code 12 STRING RO No -
13 Alarm code 13 STRING RO No -
14 Alarm code 14 STRING RO No -
15 Alarm code 15 STRING RO No -
16 Alarm code 16(Oldest) STRING RO No -
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8.4 Automatic Gain Tuning

For more information, refer to Section 7.1 Auto Gain Tuning.

8.5 Index Pulse Search

Index pulse search is a function used to find the index (Z) pulse position of the encoder and bring the
index to a stop. You can use this function to roughly locate a position since it searches for a position
using the Velocity Mode. You can locate the exact position of the index pulse using the homing

operation.

You can set the velocity used to search for index pulses in 0x230C [rpm].

Before you start index pulse search, confirm the following.

= The main power is turned on

= No alarm is active

= The servo is turned off

= the Safe Torque Off (STO) connector is installed; and

= QOperation velocity is set in consideration of the operation range of the machine.

Servo
Motor

Rotor

Coupling 23=%23 *-- ==

" 0
:m TNITTNNNY] RSN NSYNVNNNNNNNNNY
T Origin
Intends to align the motor shaft
to the origin of the machine.
B Related Objects
Sub Variable - PDO -
Index Index Name Type Accessibility Assignment Unit
0x230C - Index Pulse Search Speed INT RW No rpm
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Absolute Encoder Reset

This function resets the absolute encoder. The following are the situations where you need to reset the
absolute encoder.

= To set up the apparatus for the first time

= When an alarm occurs for low voltage of the encoder

= To set multi-turn data of the absolute encoder to 0

When the absolute encoder reset is complete, the multi-turn data (0x260A) is reset to O.

When the power is turned on again, the position actual value (0x6064) is displayed by reading the
position of the absolute encoder and applying the home offset (0x607C).

At the time, even if you change the home offset (0x607C) while driving, the position actual value
(0x6064) does not change.

B Related Objects

Index Sub Name Nl Accessibility I.DDO Unit
Index Type Assignment
0x2005 - Absolute Encoder Configuration UINT RW No -
0x260A MultiTurn Data DINT RO Yes rev




8. Procedure Function

8.7

Torque/N

Instantaneous Maximum Torque Reset

This function resets the instantaneous maximum overload rate (0x2604) to 0. The instantaneous
maximum operation overload rate represents the maximum value of the operation overload rate output
instantaneously from the drive for the last 15 seconds.

It displays the peak load for the last 15 seconds as a percentage of the rated output. The unit is [0.1%].
Turning on the power again resets the value to 0.

In case that the current driving load factor is larger than
the stored instantaneous maximum driving overload factor,
the renewal will be done; and this value is displayed in

Instantaneous 0x2604.

8.8

8-8

Maximum
Overload Value

—— Renewed

----- Not renewed

e 0o o0
AN
7
0 t
B Related Objects
Index R Name \EEL Accessibility PDO Unit
Index Type Assignment
0x2604 - Instantaneous Maximum Operation Overload INT RO Yes 0.1%

Phase Current Offset Tuning

This function automatically tunes the current offset of the U/V/W phases. You can tune the phase
current offset according to the environmental condition for use. The device is shipped with its factory
default setting.

The measured U/V/W phase offsets are individually stored in 0x2015, 0x2016, and 0x2017. If an offset
value is abnormally large, AL-15 is generated.

B Related Objects

Index Sl Name \EEL Accessibility PDO Unit
Index Type Assignment

0x2015 - U Phase Current Offset INT RW No 0.1%

0x2016 - V Phase Current Offset INT RW No 0.1%

0x2017 - W Phase Current Offset INT RW No 0.1%
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8.9

8.10

Software Reset

This function is used to reset the servo drive by means of software. Software reset means a restart of
the drive program, which results in an effect similar to re-applying the power.

You can use this function in the following cases.

= Parameter settings which require re-application of the power have been changed

= The drive needs a re-start due to an alarm which cannot be reset

Commutation

The commutation function is to used get the information of the initial angle of the motor. When you use
a motor with the hall sensor not installed, you have to get the information on the initial angle through
commutation prior to operation, in order to carry out normal operation.

B Related Objects

Index Sl Name L Accessibility PDO Unit
Index Type Assignment
0x2019 - Linear Scale Resolution UINT RW No nm
0x201A - Commutation Method UINT RW No -
0x201B - Commutation Current UINT RwW No 0.1%
0x201C - Commutation Time UINT RW No ms
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9. Full-Closed Control

0.

Full-Closed Control

The full-closed control function is used to read the position feedback signals from a linear encoder and

various encoders on the load side. You can configure the desired system and carry out precision

position control without being affected by mechanical system errors. Basically, the full-closed control

system uses the external position sensor on the load side to carry out position control. The motor-side

encoder is used for velocity control. A dual feedback control system, which combines the full-closed

control and semi-closed control, can provide a faster response by using the position data of the high-

speed rotating motor encoder and the load-side external encoder.

9.1

The internal configuration of full-closed control is shown below.

[0x60FC] Position Demand

Internal Value[pulse] 4 i B :
- A

[0x606C] Velocity Actual Value[UU/s]

<« — —

Position
controller

_:Q_.

velocity
controller

Full-Closed Control Internal Configuration

+

YN

corrent
controller

Gear Ratio |

Motor Machine

corrent
feedback

T

Velocity

G
& )

Load Enc Setup

Inverse

Full-Closed Control Mode | 0x2023

0. Semi-Closed

Feedback

Encl1PositionActualinternalValue

Load Encoder Type
Load Encoder Config

Reverse Load Encoder

0x2021

0x202B

0x2022

Direction

Load Gear Ratio

1.Full-Closed

[0x6063] Position Internal Adtual Value[pulse]

[0x6064] Position Actual Value A 4

Gear Ratio
== Inverse

Enc2PositionActualinternalValue

Numerator of Ext.Enc Scale

@<
05—» @<
.l 2.Dual-Feedback

AL-54 Encoder2 POS
difference

v o4 LPF

Dual Feedback Conversion
Time Constat

0x2023

ExtEncFollowingErr
Comparator

[0x2027] External Encoder Following Error Window T

Gear Ratio
Inverse

Denominator of Ext.Enc Scale

0x2025

o
2
S}
o
N}
o

)
<




9. Full-Closed Control

Function

Details

It carries out position control based on the encoder information from the motor.

Since it is rarely affected by the vibrations of the machine, you can raise the

Semi-Closed Advantages
servo gain to shorten the adjustment time.
Control
The machine's accuracy can be lowered due to the vibrations of the machine
Disadvantages
even when the motor is not running.
It carries out position control based on information from the position sensor that is separately
mounted on the machine.
Full-Closed The machine's accuracy can be controlled regardless of whether the motor is
Advantages
Control running or is stationary.

Disadvantages

Since it is easily affected by the vibrations of the machine, it cannot raise the

servo gain too much and the adjustment time may take longer.

Dual-Feedback

Control

It carries out position control using the position sensor information from either the motor or the

machine.

It has advantages when the sampling rate is low in the external encoder.

Advantages

It operates based on the position information from the motor while the motor
is running and from the machine while the motor is stationary to raise the gain
and shorten the adjustment time. It can stop the motor with the accuracy of

the machine to improve control performance.

Disadvantages
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9. Full-Closed Control

9.2

Full-Closed Control Parameter Settings

You can set the full-closed control parameters in the following order.

A. Setting the full-closed control mode

0x2023 Full-Closed Control Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT Oto2 0 - RW No Yes
cycling
This sets the full-closed control mode.
Setting
Setting details
value
0 Semi-Closed Control (controls using only the motor-side encoder, default value)
1 Full-Closed Control (controls using the load-side position sensor)
Dual-Feedback Control (controls using the motor-side encoder and load-side
position sensor)

B. Setting the load encoder-type

0x2021 Load Encoder Type ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT Otol 0 - RwW No Yes
cycling
This sets the second encoder type on the load side.
Setting value Setting details
0 Incremental encoder: Pulse type incremental encoder
1 SSI encoder: Serial communication type incremental encoder




9. Full-Closed Control

C. Entering load encoder information

0x202B Load Encoder Configuration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 0 to 65535 13 - RW No Yes
cycling

This sets the second encoder, which is attached to the load side.

The settings below change depending on the setting of the encoder type 1. Do not set the reserved

bit.

Bits

Description (if encoder type is quadrature)

3~0

Debounce filter settings

Settings

Cutoff Frequency

No Filter

5.000MHz

3.330MHz

2.500MHz

2.000MHz

1.667MHz

1.429MHz

1.250MHz

1.000MHz

OO (N|O(U|AWN|F|O

0.833MHz

10

0.714MHz

31~4

Reserved

Bits Description (if encoder type is SSI)
0-7 Number of bits for data
8 Coding(0:binary, 1:gray)
9 Whether to ignore the first bit (O: one start bit, 1: two start bits)
10-11 Reserved
12-15 Clock rate
(0:656.25kHz, 1:1.3125Mhz, 2:2.625Mhz)
16-31 Reserved
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Setting example) Singleturn 24[bit] / Gray Code / One start bit / Using clock frequency : below 500[kHz]

Bits Description (if encoder type is SSI)
0~7 24

8 1

9 O(one start bit)

10 0

11 0

12~15 0(656.25kHz)

D. Setting the load encoder direction

0x2022 Reverse Load Encoder Direction ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT Oto1l 0 - RW No Yes
cycling
This sets the rotation direction based on the installation direction of the load-side encoder.
Setting value Setting details
0 Positive (CCW)
1 Negative (CW)
E. Motor encoder - setting the load encoder scale
0x2025 Numerator of External Encoder Scale ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 0 to 2147483647 0 - RW No Yes
cycling
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0x2026 Denominator of External Encoder Scale ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 0 to 2147483647 0 - RW No Yes
cycling

This sets the numerator/denominator scale for the external encoder to ensure the same scale as the

motor encoder,

Examples of scale setting methods

1. Direct connection

structure

This sets the scale so the number of external encoder pulses can be calculated

based on the number of encoder pulses per motor rotation.

Motor encoder

specifications

524288[pulse/rev]

Load movement

amount/revolution

12000[pulse/rev]

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

Gear ratio
Settin 12000(Number of external encoder pulses) X — 2ooNumerator)

g (Number of external encoder pulses) 12000(Denominator)

= 524288(Number of motor encoder pulses)
if
_ I
Nk [ |
|| L 1 :m T TR AL LAY

2. Reducer - Reduction ratio: 1/10
structure - Ball screw lead: 20 mm

- Linear encoder (external encoder): 4 um
If the 1/10-ratio reducer is installed on the motor, the reducer shaft rotates 1/10
turns per motor rotation. So, the scale is calculated by multiplying the

deceleration ratio with the number of external encoder pulses.

Motor encoder

specifications

524288[pulse/rev]

Load movement

amount/revolution

The movement of the table per rotation of the servo motor equipped with a 1/10

reducer is (1/10)*20 mm = 2 mm and the number of external encoder pulses is
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calculated as 2 mm / 4 um = 500 pulses.

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

Gear ratio setting 524288(Numerator)

500(Denominator)

° 500(Number of external encoder pulses) x = 524288(Number of

motor encoder pulses)

D @

3. Belt-pulley - Motor-side pulley diameter: 30 mm

structure - Rotary-side pulley diameter: 20 mm

- External encoder resolution: 20000 pulse/rev

In the case of a gear and belt-pulley system, the final gear ratio is calculated and
the gear ratio is multiplied by the number of external encoder pulses to produce

the scale.

Motor encoder
524288[pulse/rev]
specifications

The external encoder rotates at a ratio of 30 / 20 per servo motor rotation. The
Load movement
number of pulses for the external encoder is calculated as 20000 x (3/2) = 30000
amount/revolution
pulses.

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

Gear ratio setting 524288(Numerator)

[ 30000(Number of external encoder pulses) X 30000(Denominaton) 524288(Number of
motor encoder pulses)
F. Setting the load encoder position error level and initialization
0x2027 External Encoder Following Error Window ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UDINT 0to 2147483647 100000 pulse RW No Yes
cycling
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0x2028 External Encoder Following Error Reset ALL
PDO
Variable Initial Accessi Variable Savin
Setting Range Unit Assignm
Type Value bility Attribute g
ent
Power
UDINT 0 to 10000 10 Revolution RwW No Yes
cycling

This sets the position error level for the external encoder and the reset range for the error position
value.

AL-54 (Encoder2 POS difference)

[0x261C]Ext Enc
occurred! ‘,,\\

Following Error

\ :
\? { vo‘l“’“‘m‘!
< <

[0x2027])External Encoder
Following Error Window

> revolution

| [0x2028]External Encoder Following Error Reset |

Based on the 0x2027 (External Encoder Following Error Window) settings, the AL-54 (Encoder2 POS
difference) level can be adjusted.

For a system where a slip occurs, the 0x2028 (External Encoder Following Error Reset) settings can be
used to set the normal slip range for the following error value.

G. Setting the dual-feedback filter time constant

0x2024 Dual Feedback Conversion Time Constant ALL
PDO
Variable Initial Accessi Variable Savin
Setting Range Unit Assignm
Type Value bility Attribute g
ent
UINT 0 to 1000 0 0.1ms RW No Always Yes

In the case of dual-feedback control that refers to an external encoder, the filter time constant is set to
0.1 ms at the time when the mode switches between semi-closed control and full-closed control.

As the setting value gets close to 0 ms, it refers to the external encoder more. As it gets close to 100
ms, it refers to the motor-side encoder more. It minimizes the vibrations that are generated due to
mechanical characteristics or external factors to shorten the adjustment time.
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Example of setting the dual-feedback filter time constant

Shortens the time for position adjustment ——> Increase the size of the dual feedback filter.
Weighted value of semi-closed control Weighted value of the motor-side encoder
increases. increases.

Decrease the size of the dual feedback filter. <€€————— Vibrations suppressed
Weighted value of the load-side encoder Weighted value of full-closed control increases.
increas‘e;s. A

\\Remaining Remaining
pulse ‘pulse
\\ [ N |-
Time Time
H. Setting the dual-feedback filter time constant
0x2029 Load Feedback Type ALL
PDO
Variable Initial Accessi Variable Savin
Setting Range Unit Assignm
Type Value bility Attribute g
ent
Power
UINT Otol 0 - RW No Yes
cycling

This setting determines that you can select linear type or rotary type in the load encoder type.

0: Rotary/1: Linear
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10. Object Dictionary

I
10. Object Dictionary

Object is a data structure which includes parameters, state variables, run commands (procedures),
etc. of the drive.

S: Only applied in Velocity Mode
T: Only appliedin Torque Mode
P: Only applied in position operation
ALL: Applied in all operation modes

Parameter address

Parameter name

g
0x3006 Encoder Output Pulse ALL
Data Vb, et e Ve | _semmoranoe | Gnd | um | || i [sam :
UDINT 0 1o 244 7483647 10000 ulse AW No Fous Yes Yes: Parameterset_ung savable
/ 7 SSLIC) No: Parameter setting not savable
This is the setting range of parameters This is the default Always: Immediately apply the
that can be input. Values that are out of | | setting value during changedvalue .
Power cycling: Applied after re-booting

the range cannot be input or output. shipping.
RW: Readable/writable
RO: Readable only
Yes: PDO mapping possible

This is the unit of parameters. Pulse
means 1[pulse] of the encoder. No: PDO mapping impossible

Object can be mainly divided into general object (from 0x1000) for EtherCAT communication,
CiA402 object (from 0x6000) for CAN application over EtherCAT (CoE), and manufacturer specific

object (from 0x2000) exclusively provided by this drive.
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10.1 Data Type

The following table outlines the data types and ranges used in this manual.

Codes Description Ranges
SINT Signed 8-bit -128 ~127
USINT Unsigned 8-bit 0~ 255

INT Signed 16-bit -32768 ~ 32767

UINT Unsigned 16-bit 0 ~ 65535

DINT Signed 32-bit -21247483648 ~ 21247483647
UDINT Unsigned 32-bit 0 ~ 4294967295

FP32 Float 32-bit Single precision floating point

STRING String Value

10.2 General Objects

10-2

0x1000 Device Type
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0x00020192 - RO No - No
The following table lists device types and their functions.
MSB 16 15 LSB

Additional information

Device profile number

— 0x0002 : Servo Drive

—» 0x0192 : DS402
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0x1001 Error Register
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 0x00 - RO No - No
The following table shows the error register values for each device. This value is stored in the
emergency message.
Bits Setting details
0: No error
0
1: Error occurs
1to7 | Reserved
0x1008 Device Name
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
STRING - - - RO No - No
Represents the device name.
0x1009 Hardware Version
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
STRING - - - RO No - No
Represents the hardware version of the device.
0x100A Software Version
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
STRING - - - RO No - No

This parameter represents the software version of the device.
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0x1010 Store Parameters
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 4 - RO No - No
Subindex 1 Store all parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Store communication parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 3 Store CiA402 parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 4 Store drive-specific parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Store the drive's parameters in the memory. To avoid any mistake, store the parameters if the
ASCII code value corresponding to 'save' is written to the relevant Subindex value.
MSB 16 15 LSB
e v a S
ASCIIZE 0x65 0x76 0x61 0x73

All parameters within the drive are stored when "save" is written to Sublndex 1.

Only communication parameters (from 0x1000) are stored when "save" is written to Sublndex 2.

Only CiA402 parameters (from 0x6000) are stored when "save" is written to SubIlndex 3.

Only drive-specific parameters (from 0x2000) are stored when "save" is written to Subindex 4.
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0x1011 Restore Default Parameters
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 4 - RO No - No
Subindex 1 Restore all parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 2 Restore communication parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 3 Restore CiA402 parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 4 Restore drive-specific parameters
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Initialize the drive's parameters. To avoid any mistake, initialize the parameters if the ASCII code
value corresponding to 'save' is written to the relevant Subindex value.
MSB 16 15 LSB
d a o) |
ASCIIZE 0x64 0x61 Ox6F 0x6C

All parameters within the drive are initialized when “load” is written to Sublndex 1.

Only communication parameters (from 0x1000) are initialized when "load" is written to Sublindex 2.

Only CiA402 parameters (from 0x6000) are initialized when "load" is written to Sublindex 3.

Only drive-specific parameters (from 0x2000) are initialized when "load" is written to Subindex 4.

To apply the initialized value, you need to cycle the power of the drive.
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0x1018 Identity Object
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 4 - RO No - No
Subindex 1 Vendor ID
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0x00007595 - RO No - No
Subindex 2 Product Code
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0x00010001 - RO No - No
Subindex 3 Revision Number
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - - - RO No - No
Subindex 4 Serial Number
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - - - RO No - No
Represents the device information.
0x1600 15t Receive PDO Mapping
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT 0to 10 5 - RW No PREOP Yes
Subindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublndex 2 Mapping Entry 2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
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UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x607A0020 - RW No PREOP Yes
Subindex 4 Mapping Entry 4
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60600008 - RW No PREOP Yes
Subindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Sublindex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 9 Mapping Entry 9
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
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PDO Mapping :

Set the Process Data Objects (PDO) to perform real-time data transfer through the CANopen over
EtherCAT protocol. This drive can freely map up to 10 objects of PDOs for transmission/reception,

respectively.

Use 0x1600 - 0x1603 to set the receiving PDO mapping, and 0x1A00 - 0x1A03 to set the
transmitting PDO mapping. Set information about the objects below that you want to assign to

entries1 to 10 (Subindex 1 - 10). You have to set the number of the objects to be assigned for the

number of entries (Subindex 0).

10-8

31 16 15 8 7 0
Object index Sub-Index Length
Bits 0-7: Bit lengths of objects to be mapped (e.g. displayed as 0x20 for 32-bit data)
Bits 8-15: Sublindex of objects to be mapped
Bits 16-31: Index of objects to be mapped
0x1601 2nd Receive PDO Mapping
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT O0to 10 4 - RW No PREOP Yes
Subindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Subindex 2 Mapping Entry 2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x607A0020 - RW No PREOP Yes
Subindex 3 Mapping Entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Subindex 4 Mapping Entry 4
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | OX60FE0120 - RW No PREOP Yes
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Sublindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping Entry 9
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1602 3rd Receive PDO Mapping
Sublndex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT O0to 10 4 - RW No PREOP Yes
Sublindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Subindex 2 Mapping Entry 2
Variable Setting Range Initial Value Unit  |Accessibil PDO Variable | Saving
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Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | OX60FF0020 - RW No PREOP Yes
Sublindex 3 Mapping Entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Subindex 4 Mapping Entry 4
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | OX60FE0120 - RW No PREOP Yes
Subindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 9 Mapping Entry 9
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes

Refer to the description of 0x1600.

0x1603

4th Receive PDO Mapping

10-10



10. Object Dictionary

Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment|  Attribute
USINT 0to 10 4 - RW No PREOP Yes
Subindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment|  Attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublindex 2 Mapping Entry 2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Sublindex 3 Mapping Entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Subindex 4 Mapping Entry 4
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | OX60FE0120 - RW No PREOP Yes
Subindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 9 Mapping Entry 9
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Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A00 15t Transmit PDO Mapping
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT O0to 10 10 - RW No PREOP Yes
Subindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Subindex 2 Mapping Entry 2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60770010 - RW No PREOP Yes
Subindex 3 Mapping Entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 4 Mapping Entry 4
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | Ox60F40020 - RW No PREOP Yes
Subindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60FD0020 - RW No PREOP Yes
Subindex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
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UDINT 0 to OXFFFFFFFF | 0x60610008 - RW No PREOP Yes
Sublindex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x26010010 - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x26000010 - RW No PREOP Yes
Subindex 9 Mapping Entry 9
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Subindex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60BA0020 - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A01 2nd Transmit PDO Mapping
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT 0to 10 6 - RW No PREOP Yes
Sublindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublindex 2 Mapping Entry 2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 3 Mapping Entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0Ox60F40020 - RW No PREOP Yes

Sublindex 4

Mapping Entry 4
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Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Subindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60BA0020 - RW No PREOP Yes
Subindex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60FD0020 - RW No PREOP Yes
Subindex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 9 Mapping Entry 9
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A02 3rd Transmit PDO Mapping
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT 0to 10 5 - RW No PREOP Yes
Subindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute

10-14



10. Object Dictionary

UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublindex 2 Mapping Entry 2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 3 Mapping Entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Subindex 4 Mapping Entry 4
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60BA0020 - RW No PREOP Yes
Sublindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60FD0020 - RW No PREOP Yes
Sublindex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping Entry 9
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
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Refer to the description of 0x1600.

0x1A03 4th Transmit PDO Mapping
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT 0to 10 5 - RW No PREOP Yes
Subindex 1 Mapping Entry 1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublndex 2 Mapping Entry 2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 3 Mapping Entry 3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Subindex 4 Mapping Entry 4
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60BA0020 - RW No PREOP Yes
Subindex 5 Mapping Entry 5
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF | 0x60FD0020 - RW No PREOP Yes
Sublndex 6 Mapping Entry 6
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping Entry 7
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping Entry 8
Variable Setting Range Initial Value Unit  |Accessibil PDO Variable | Saving
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Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping Entry 9
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping Entry 10
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1C00 Sync Manager Communication Type
Sublndex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 4 - RO No - No
Subindex 1 Communication Type SMO
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment|  Attribute
USINT - 1 - RO No - No
Sublndex 2 Communication Type SM1
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 2 - RO No - No
Sublindex 3 Communication Type SM2
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 3 - RO No - No
Sublindex 4 Communication Type SM3
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment|  Attribute
USINT - 4 - RO No - No

It represents the Sync Manager Communication Type assigned by default.
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0x1C10 Sync Manager 0 PDO Assignment
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 0 - RO No - No
0x1C11 Sync Manager 1 PDO Assignment
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 0 - RO No - No
0x1C12 Sync Manager 2 PDO Assignment
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 1 - RW No - No
Subindex 1 Index of objects assigned to PDO
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UINT 0x1600 to 0x1603 0x1601 - RW No PREOP No
0x1C13 Sync Manager 3 PDO Assignment
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 1 - RW No - No
Subindex 1 Index of objects assigned to PDO
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UINT 0x1A00 to 0x1A03 0x1A01 - RW No PREOP No
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0x1C32 Output Sync Manager Parameter
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 32 - RO No - No
Sublindex 1 Sync mode
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UINT - - - RO No - No
Sublindex 2 Cycle time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - - ns RO No - No
Subindex 3 Shift time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 ns RO No - No
Subindex 4 Sync modes supported
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UINT - 0x4007 - RO No - No
Sublindex 5 Minimum cycle time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 250000 ns RO No - No
Sublindex 6 Calc and copy time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 ns RO No - No
Sublndex 9 Delay time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 ns RO No - No
Subindex 10 SyncO time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
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UDINT - 0 ns RO No - No
Sublindex 11 Cycle exceeded counter
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 - RO No - No
Sublndex 12 SM event missed counter
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 - RO No - No
Sublndex 13 Shift too short counter
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 - RO No - No
Sublndex 32 Sync error
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
BOOL - 0 - RO No - No
0x1C33 Input Sync Manager Parameter
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 32 - RO No - No
Subindex 1 Sync mode
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UINT - - - RO No - No
Subindex 2 Cycle time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - - ns RO No - No
Subindex 3 Shift time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 ns RO No - No

Sublndex 4

Sync modes supported
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Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UINT - 0x4007 - RO No - No
Sublindex 5 Minimum cycle time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 250000 ns RO No - No
Subindex 6 Calc and copy time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 ns RO No - No
Sublndex 9 Delay time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 ns RO No - No
Subindex 10 SyncO time
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 ns RO No - No
Subindex 11 Cycle exceeded counter
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 - RO No - No
Sublndex 12 SM event missed counter
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 - RO No - No
Sublndex 13 Shift too short counter
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0 - RO No - No
Sublndex 32 Sync error
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
BOOL - 0 - RO No - No
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10.3

Manufacturer Specific Objects

® Basic Setting(0x2000~)

0x2000 Motor ID ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 1 to 9999 - RwW No Yes
cycling

This is a parameter for resetting the motor ID. The company supplies a motor with a default ID and

ID input is also possible.

Encoder Types

Motor ID Input Method

Incremental

Direct Input

Absolute Singleturn

Automatic Recognition

Absolute Multiturn

Automatic Recognition

For a motor supplied by the company, you can enable automatic recognition or input a motor ID
into the parameter. Motor IDs are provided on the sticker attached on a side of the motor.

{ — - N
LS Xmotion
APMC-FALR5AMS8N
Input : 3~, 220V, 0.95A MFG:01

Output : 50W, 3000rpm
Encoder : Serial. 16/18bit “1
Serial No. : MB4 ou
(ID: 702
Mfd. by LS Mecapion
Dist. by LS ELECTRIC
@ LS Mecapion
c € .MADE IN CHINA

.

LS Xmotion |

APM-FE30ANK

Input : 3~, 220V, 16.09A, Max 334HZ(ID: 780) @
Output  : 3.0kW, 3000rpm

Encoder : Serial. 19bit 5’%

Serial No.: MB5J05001 IP: 65 &

MADE IN KOREA MFG:02
Manufactured by LS Mecapion, Distributed by LS ELECTRIC, LS Mecapion

CE

Absolute Multiturn
(18Bit Singleturn / 16Bit Multiturn)

(LS

Xmotion

APMC-FBLO1AMK

Input : 3~, 220V, 0.95A MEG:01
Output : 100W, 3000rpm
Encoder : Serial. 16/19bit

Serial No. :

fT
MB4 H
ID 714)
c € I Mfd. by LS Mecapion

Dist. by LS ELECTRIC
LS Mecapion

MADE IN CHINA

Absolute Singleturn
(19Bit Singleturn)

.

LS X motion

APM-FE30AEK

Input  : 3~, 220V, 16.09A, Max 334H(ID: 780) @
Output  : 3.0kW, 3000rpm

Encoder : Inc. 3000p/r :E-‘-g

Serial No.: MB5J05002 IP: 65 Gk

MADE IN KOREA MFG:02
Manufactured by LS Mecapion, Distributed by LS ELECTRIC, LS Mecapion

q3

Absolute Multiturn
(19Bit singleturn / 16Bit Multiturn)

Incremental
(3000[ppr] Incremental)

Keep in mind that you need power cycling after ID registration. When connecting a motor of
another brand, you have to input 9999 and make the setting to 3rd party.
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0x2001 Encoder Type ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 0to 99 2 - RwW No Yes
cycling

You can set the encoder type. Set it correctly by referencing the table below. However, the multi-
turn encoder provided by our company (4 in the table below) is automatically recognized and
configured regardless of these settings. You can view the type of the encoder automatically
recognized.

Setting Value Encoder Types
0 Quadrature (incremental, A lead B)
1 Quadrature (incremental, B lead A)
2 BiSS Serial (single-turn only)
3 Reserved
4 BiSS Serial Absolute (multi-turn 16-bit)
5~6 Reserved
7 Sinusoidal(1Vpp)
8 Analog Hall
9~10 Reserved
11 Tamagawa Serial (single-turn only)
12 Tamagawa Serial Absolute (multi-turn 16-bit)
13 EnDat 2.2 Serial

You can view the encoder type on the name plate attached on the motor. Refer to Section 1.2,
“Product Specifications” for the product type of the servo motor.
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0x2002 Encoder Pulse per Revolution ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UDINT 0to 1073741824 524288 pulse RW No Yes
cycling

This is a parameter for setting the resolution of the encoder. Set the encoder resolution in the
unit of pulse (count) and in multiples of 4. The absolute encoder and single-turn encoder
provided by the company recognize the values automatically. However, for the incremental
encoder, you need to input the values yourself.

LS
APMC-FALR5AMSN

Input : 3~,220V, 0.95A MEG:01
Output : 50W 3000rpm
Senal No. : MB4H5004

67 (ID 702)

Mfd. by LS Mecapion

Xmotion |

Dist. by LS ELECTRIC
LS Mecapion
MADE IN CHINA
J

.

LS X motion |

APM-FE30ANK

Input : 3~,220V, 16.09A, Max 334Hz(ID:780) @
Output  : 3.0kW, 3000rpm

Encoder : 5’%

Serial No.: MB5J05001 IP: 65 [EIB

MADE IN KOREA MFG:02
Manufactured by LS Mecapion, Distributed by LS ELECTRIC, LS Mecapion

ce

Absolute Multiturn
(18Bit Singleturn / 16Bit Multiturn)

LS

Xmotion\

APMC-FBLO1AMK

Input : 3~, 220V, 0.95A

MFG:01
Output : 100W, 3000rpm
Encoder : € ot
Serial No. : MB4H5001 ﬁ
67 (ID 714)

Mfd. by LS Mecapion
Dist. by LS ELECTRIC

Ls Mecamon
MADE IN CHINA

Absolute Singleturn
(19Bit Singleturn)

.

LS Xmotion |

APM-FE30AEK

Input : 3~, 220V, 16.09A, Max 334Hz(ID:780) @
Output  : 3.0kW, 3000rpm

Encoder : 5"%

Serial No. : MB5J05002 P:65 [

MADE IN KOREA MFG:02
Manufactured by LS Mecapion, Distributed by LS ELECTRIC, LS Mecapion

q3

Absolute Multiturn
(19Bit singleturn / 16Bit Multiturn)

Incremental
(3000([ppr] Incremental)

The encoder resolution values are provided on the sticker on a side of the motor. Refer to the

figures above.

E.g. Setting for each encoder marking on the motor product nameplate

1) Inc. 3000p/r: 12000

2) Serial 20bit: 1048576

3) Serial 16/19bit: 524288
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0x2003 Node ID ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0to 99 - - RO No - No

Display the node ID configured for the node setting switch of the drive. The value of the node
setting switch is read just once when the power is turned on. Any set value modified subsequently
will be in effect only when the power is turned on again.

E.g. When the node ID is set to 29

x10 x1
o 0 ¢
oA

O S

0x2004 Rotation Direction Select ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT Oto1l 0 - RW No Yes
cycling
You can set the rotation direction of the motor. You can change the rotation direction with this
setting between the positive and negative relative to the user in the final apparatus section.
Setting A
Value Description
0 With a command for the positive direction, the motor rotates counterclockwise.
Here, the position feedback value increases.
1 With a command for the positive direction, the motor rotates clockwise. Here, the
position feedback value increases.

Example when the setting is 0

Example when the setting is 1

Positive command
Motor rotates CCW.

Negative command
Motor rotates CW.

Positive command
Motor rotates CW.

Negative command
Motor rotates CCW.
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0x2005 Absolute Encoder Configuration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT Otol 1 - RwW No Yes
cycling

This is parameter for deciding whether or not to use multi-turn data when using the absolute
multi-turn encoder.

Absolute Encoder Incremental Encoder

Absolute Singleturn encoder

Absolute Multiturn encoder

Incremental Encoder

1. Resets the multi-turn vaue after a
power cycling

2. Homing necessary after an initial
power input

3. Does not use multi-turn data

1. Remembers the multi-turn
value after apower cycling
2. Homing unnecessary

3. Uses multi-turn data

4. Remembers the multi-turn

1. Resets the current position
after a power cycling
2. Homing necessary aftera

4. Resets the multi-turn value when value by battery power when the power input
the servo power is blocked servo poweris blocked
Setting .
Description
Value P
0 Uses the absolute encoder as the absolute encoder. Uses the multi-turn data.

1

Uses the absolute encoder as the incremental encoder. Does not use the multi-turn
data. Does not display any battery-related alarm/warning.

For Absolute Single-
Turn Encoder setting 1

Power cycling

—

45° rotation

| =

QY

(2

Position Actual Value
O[UU]

Position Actual Value
65536[UU]

Position Actual Value
o[uuy]

For Absolute Single-
Turn Encoder setting 0

Power cycling

—

45° rotation

| =—

(0

QY

Position Actual Value
65536[UU]

Position Actual Value
65536[UU]

Position Actual Value
o[uu]
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0x2006 Main Power Fail Check Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 255 0 - RW No Always Yes

You can set the main power input mode and the processing method for phase loss.

Bits Function Value Setting details
0 Single-phase Power Input
3~0 Sets the main power input. 1 3-phase Power Input
2 DC Power Input
0 Processes the phase loss as alarm (AL-42) in
Processing method in case case of main power phase loss.
7~4
of main power phase loss 1 Processes the phase loss as warning (W-01)
in case of main power phase loss.
0x2007 Main Power Fail Check Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 5000 20 ms RW No Always Yes

You can set the checking time for main power fail check time. This function detects instantaneous
voltage drop or voltage sag, which may occur in a short period of time depending on the condition
of external power input, to check the main power phase loss. Set this function properly according to
the condition of external power input.
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0x2008 7SEG Display Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 100 0 - RW Yes Always Yes
You can set items to display in the 7SEG window.
Setting Displayed Items Unit Description
0 Operation Status -
1 Speed feedback rpm, mm/s
2 Speed command rpm, mm/s
3 Torque feedback 0.1%
4 Torque command 0.1%
Accumulated operation 0.1%
° overload
6 DC link voltage \
Accumulated regeneration 0.1%
! overload
8 Mechanical Angle 0.1deg
9 Electrical Angle 0.1deg
10 Inertia ratio %
11 Drive temperature 1 °C Temperature near drive power element
12 Drive temperature 2 °C Internal temperature of the drive
13 Encoder temperature 1 °C Internal temperature of the encoder
14 Node ID -
Instantaneous Maximum 0.1% Instantaneous maximum load factor for
r Load Factor 15 seconds
16 Root Mean Square (RMS) 0.1% Root mean square (RMS) load factor for

Load Factor

15 seconds
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0x2009 Regeneration Brake Resistor Configuration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto1l 0 - RW No Always Yes
You can make settings related to regeneration brake resistor.
Setting o
Value Description
0 Use the regeneration brake resistor installed in the drive.
Use the regeneration brake resistor separately installed outside the drive.
1 Set the regeneration resistor value (0x200B) and capacity (0x200C) correctly. *
Notes Power supply wiring (2.4)
0x200A Regeneration Brake Resistor Derating Factor ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 200 100 % RW No Always Yes
You can set the derating factor for regeneration brake resistor overload checkups. When the
derating factor is set to a value of 100 [%] or lower, the regeneration overload alarm (AL-23) is
triggered quickly. When it is set to a value higher than 100 [%)], the alarm is triggered slowly.
Change the setting values according to the heat radiation condition of the regeneration brake
resistor used. You must consider the heat radiation condition with more care when you set the
derating factor to a value higher than 100%.
.0x200B Regeneration Brake Resistor Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignhm
Type bility Attribute g
ent
UINT 0 to 1000 0 ohm RW No Always Yes

When you use an external regeneration brake resistor (0x2009=1), set the regeneration brake

resistor value in the unit of ohm. When you use an internal regeneration brake resistor (0x2009= 0),
the setting value does not apply.
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0x200C Regeneration Brake Resistor Power ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 30000 0 watt RW No Always Yes

When you use an external regeneration brake resistor (0x2009=1), set the regeneration brake

resistor capacity in the unit of watt. When you use an internal regeneration brake resistor (0x2009=
0), the setting value does not apply.

0x200D Peak Power of Regeneration Brake Resistor ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1 to 50000 100 watt RW No Always Yes

When you use an external regeneration brake resistor (0x2009=1), set the maximum allowable
capacity of the regeneration brake resistor in the unit of watt. When you use an internal
regeneration brake resistor (0x2009= 0),

the setting value does not apply.

0x200E Duration Time @ Peak Power of Regeneration Brake Resistor ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 1 to 50000 5000 ms RW No Always Yes

When you use an external regeneration brake resistor (0x2009=1), set the allowed time at the
maximum regeneration brake resistor capacity (0x200D) in watt. When you use an internal
regeneration brake resistor (0x2009= 0), the setting value does not apply.
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0x200F Overload Check Base ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 10 to 120 100 % RW No Always Yes

This is a parameter for adjusting the load factor for accumulation of continuous accumulated
overload.

Accumulated

overload

0x200F : 100 100%

N Continuous
overload alarm

Ajfl

Continual overload
increase point

Accumulated 4

overload

0x200F : 50 50%

Continuous Time

Continual overload
N overload alarm

increase point :

Torque P Time
feedback
100% |-
50%
N
7
Time

The default value is 100. If torque feedback exceeds 100 [%], accumulated overload keeps
accumulating, causing an occurrence of the continuous overload alarm (AL-21). If you set the
parameter value to 50 and 100, accumulated overload is activated when torque feedback
exceeds 50 [%] and 100 [%], respectively. Therefore, for any given time period, the setting with
50 causes accumulation quicker than one with 100, causing AL-21 to occur earlier.

If the heat radiation condition of the drive is poor, set the value to be 100% or lower to trigger an
overload alarm more quickly.
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0x2010 Overload Warning Level ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 10 to 100 50 % RW No Always Yes

This is a parameter for adjusting the output level of the accumulated operation overload
warning (W10). When the accumulated operation overload rate (0x2603) reaches the set value,

a warning is output. With this setting, you can find out the time point when you need to take an

appropriate action before an accumulated operation overload alarm occurs.

0x2010 : 50 50%

0x2010 : 90 90%

Accumulated y
overload

Accumulated
overload

rd

Continuous
overload alarm

Ai[fl

W10 occurrence

J

Time

Continuous
overload alarm

wio  ALp2l
occurrence

AN

7
Time

For example, when you input 50, W10 starts to occur at the point when accumulated overload
becomes 50 [%]. If you input 90, it starts to occur at the 90 [%] mark. If accumulated overload
becomes 100%, W10 is changed into AL-21.
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0x2011 PWM Off Delay Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 1000 10 ms RW No Always Yes

You can set the delay time until PWM is actually turned off after the servo off command. When
you use a motor with a brake installed on the vertical axis, you can make the brake signal
output to come out first then PWM be turned off after the set time, in order to prevent the axis

from flowing down vertically.

|  Forox2011: 70 [msec]

|shaft flow-down

L +“—>
: lSQ[ms]
Motor Brake :
Al
PWM output : N
........... : | 5
> Time
T?O[ms]
SV-OFF command
| For 0x2011: 200 [msec] | The shaft
gets fixed
< R S—
150[ms]
Motor Brake
............ A2|
PWM output N
< > 7
T 200[ms] ;. Time

SV-OFF command

Maintained

For example, assume that you have set the brake to operate 150 [msec] after a servo off
command during operation of a motor with a brake installed on its vertical axis. If you set the
parameter to 50 [msec], PWM is turned off in 50 [msec] after a servo off command, causing A1
to occur in which the brake cannot be held. In this case, the axis flows down because of gravity.
However, if you set the parameter to 200 [msec], an overlapped section (green) appears in
which PWM is output for 50 [msec] and the brake can be held, which can maintain the vertical

axis.
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0x2012 Dynamic Brake Control Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0to3 0 - RW No Always Yes

You can set the control mode of the dynamic brake in servo off.

Setting
Description
Value
0 Hold the dynamic brake after stopping the motor using the brake
1 Release the dynamic brake after stopping the motor using the brake
2 Release the dynamic brake after free-run stop
3 Hold the dynamic brake after free-run stop

Release after a DB stop

Time

Hold after a free run stop

B BT e e B

Release after a free run stop

Time
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0x2013 Emergency Stop Configuration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto1l 1 - RW No Always Yes

You can set the method of emergency stop (for POT, NOT, or ESTOP input). In torque control mode,
the deceleration stop mode which uses emergency stop torque is not applied.

Setting
Description
Value
The motor stops according to the method set in Dynamic Brake Control Mode
0 (0x2012).
It stops using the dynamic brake and maintains the torque command at 0.
1 The motor decelerates to a stop using the emergency stop torque (0x2113).

0x2014 Warning Mask Configuration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to FFFFhex 0 - RW Yes Always Yes

Warnings masked by this setting are not triggered.

Warning Warning name/description
Bits
Codes
0 w01l Main power phase loss
1 W02 Low voltage of encoder battery
2 wo4 Software position limit
3 - -
4 W10 Operation overload
Abnormal combination of drive and motor, abnormal I/O
5 W20
setting
6 W40 Low voltage
7 W80 Emergency signal input
81013 - -
14 AL-34 Encoder phase Z loss alarm mask
15 STO Status word fault bit setting when STO is not connected
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0x2015 U Phase Current Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the U-phase current offset. The set offset value is subtracted from the measured
current value, then applied as an actual current value. Do not manually set the offset if you do not
know the exact setting value. You can view the automatically-tuned value if you tune the current
offset through the procedure function (Refer to the description of 0x2700).

0x2016 V Phase Current Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
INT -1000 to 1000 0 0.1% RW No Always Yes
Manually set the V-phase current offset. The set offset value is subtracted from the measured
current value, then applied as an actual current value. Do not manually set the offset if you do not
know the exact setting value. You can view the automatically-tuned value if you tune the current
offset through the procedure function (Refer to the description of 0x2700).
0x2017 W Phase Current Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the W phase current offset. The set offset value is subtracted from the measured

current value, then applied as an actual current value. Do not manually set the offset if you do not

know the exact setting value. You can view the automatically-tuned value if you tune the current

offset through the procedure function (Refer to the description of 0x2700). For a drive with a small
to medium capacity (7.5KW or lower), this parameter is not used since the W phase current is not

separately measured.
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0x2018 Magnetic Pole Pitch ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 1 to 65535 2400 .01lmm RW No Yes
cycling

You can set the pitch between the magnetic poles of the linear motor. Pole pitch refers to the
distance between the north poles or the south poles of magnets, which corresponds to an electrical

angle of 360°.
0x2019 Linear Scale Resolution ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 1 to 65535 1000 nm RwW No Yes
cycling

You can set linear scale resolution in the unit of nm. For a linear scale with a resolution of 1um, set
it to 1000 (= 1um/1nm).

0x201A Commutation Method ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT Oto2 0 - RW No Yes
cycling

This specifies the commutation method to get information on the initial angle of the motor.

Setting
Description
Value
Separate commutation is unnecessary or it carries out commutation using a
0
hall sensor
1 Carries out commutation when the servo is turned on for the first time
2 Reserved
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0x201B Commutation Current ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 500 0.1% RW No Always Yes
You can set the commutation current used to get information on the initial angle of the motor.
0x201C Commutation Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 500 to 5000 1000 ms RW No Always Yes
You can set the commutation time used to get information on the initial angle of the motor.
0x201D Grating Period of Sinusoidal Encoder ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 1 to 65535 40 um RwW No Yes
cycling
You can set the grating period of sinusoidal encoder.
0x201E Homing Done Behaviour ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT Oto1l 0 - RW No Always Yes

This specifies whether to move to the zero position by Home Offset[0x607C] after homing is

completed.
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Setting

Value

Description

After homing with Homing Method [0x6098] is completed, the motor does

not rotate, and the Home Offset [0x607C] value changes to the zero

position.

After homing with Homing Method [0x6098] is completed, the motor rotates

as much as the amount of Home Offset [0x607C] and the zero position

becomes 0.

0x201F Velocity Function Select ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT Oto2 0 - RW No Always Yes
You can select the calculation method of feedback speed when the encoder type is Quadrature.
Setting
Description
Value
0 MT Method + Speed Observer
1 MT Method
2 M Method
0x2020 Motor and Hall Phase Correction ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 0 to 65535 0 - RW No Yes
cycling

For a 3rd party motor, you can set the motor’s rotation direction, the polarity of the hall sensor

signal, and the sequence of the hall sensor’'s UVW by examining wiring of the motor and the

hall sensor.
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Bits Description
Sets the motor’s rotation direction
0
(computation of the 0x2004 setting value and Exclusive OR possible)

1~7 Reserved

8 Reverses Hall U polarity

9 Reverses Hall V polarity

10 Reverses Hall W polarity

11 Reserved

12 Replaces Hall U, Hall V

13 Replaces Hall V, Hall W

14 Replaces Hall W, Hall U

15 Reserved

0x2021 Load Encoder Type ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 0to 100 0 - RW No Yes
cycling

This sets the type of the second encoder, which is attached to the load side. The same
setting applies to the motor-side encoder type.

Setting Value Encoder Types

0 Not selected

1 Quadrature, Port A
2 Quadrature, Port B
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0x2022 Reverse Load Encoder Direction ALL
Variable Initial PDO Variable
Setting Range Unit | Accessibility Saving
Type Value Assignment | Attribute
Power
UINT Oto1l 0 RW No Yes
cycling
Set the direction of the second encoder on the load side.
Setting value | Setting details
0 Increase position value in the positive direction.
Increase position value in the negative direction.
0x2023 Full-Closed Control Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT Oto2 0 - RW No Yes
cycling

Set the full-closed control mode.

Setting

value

Setting details

default value)

Semi-Closed Control (controls using only the motor-side encoder,

Full-Closed Control (controls using the load-side encoder)

side encoders)

Dual-Feedback Control (controls using both the motor-side and load-
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0x2024 Dual Feedback Conversion Time Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 0 0.1ms RwW No Servo OFF Yes

1). Example of setting the dual-feedback filter time constant

In the case of dual-feedback control that refers to an external encoder, the filter time constant
is set to 0.1 ms at the time when the mode switches between semi-closed control and full-

closed control.

As the setting value gets close to 0 ms, it refers to the external encoder more. As it gets close
to 100 ms, it refers to the motor-side encoder more. It minimizes the vibrations that are
generated due to mechanical characteristics or external factors to shorten the adjustment

time.

Shortens the time for position adjustment

Weighted value of semi-closed control

increases.

Decrease the size of the dual feedback filter.

Weighted value of the load-side encoder <~

increases.

—>

Increase the size of the dual feedback filter.
Weighted value of the motor-side encoder

increases.

Vibrations suppressed
Weighted value of full-closed control increases.

Remaining Remaining
‘pulse Pulse ‘pulse
. . -
Time " Time ™
0x2025 Numerator of Load Encoder Scale ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 0 to 2147483647 1 - RW No Yes
cycling
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0x2026 Denominator of Load Encoder Scale ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 0 to 2147483647 1 - RW No Yes
cycling

Set the numerator/denominator scale for the load encoder to ensure the same scale with the motor
encoder,

Examples of scale setting methods

1. Direct connection | This sets the scale so the number of external encoder pulses can be calculated

structure based on the number of encoder pulses per motor rotation.
Motor encoder
524288[pulse/rev]
specifications
Load movement
12000[pulse/rev]

amount/revolution

Number of external encoder pulses x (numerator / denominator) = Number of

Gear ratio motor encoder pulses

524288(numerato) __

Setting ° 12000(Number of external encoder pulses) X 12000(denominato)

524288 (Number of motor encoder pulses)

< — -

ml e
|||L lzm AT AT TR LA R AR

2. Reducer - Reduction ratio: 1/10

structure - Ball screw lead: 20 mm

- Linear encoder (external encoder): 4 um

If the 1/10-ratio reducer is installed on the motor, the reducer shaft rotates 1/10
turns per motor rotation. So, the scale is calculated by multiplying the

deceleration ratio with the number of external encoder pulses.

Motor encoder
524288[pulse/rev]
specifications

Load movement The movement of the table per rotation of the servo motor equipped with a 1/10

amount/revolution reducer is
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(1/10) * 20 mm = 2 mm. The number of external encoder pulses is calculated as

2 mm/ 4 um =500 pulses.

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

Gear ratio setting 524288(numerator) _

] 500(Number of external encoder pulses) x -
500(denominator)

524288(Number of motor encoder pulses)

D (»

3. Belt-pulley - Motor-side pulley diameter: 30 mm

structure - Rotary-side pulley diameter: 20 mm

- External encoder resolution: 20000 pulse/rev

In the case of a gear and belt-pulley system, the final gear ratio is calculated and
the gear ratio is multiplied by the number of external encoder pulses to produce

the scale.

Motor encoder
524288[pulse/rev]
specifications

The external encoder rotates at a ratio of 30 / 20 per servo motor rotation. The
Load movement
number of pulses for the external encoder is calculated as 20000 x (3/2) = 30000
amount/revolution
pulses.

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

Gear ratio setting 524288(numerator) _

e 30000(Number of external encoder pulses) X —————— =
30000(denominator)

524288(Number of motor encoder pulses)

0x2027 Load Encoder Following Error Window ALL
Variable Accessi PDO Variable Savin
Setting Range Initial Value Unit
Type bility Assighm Attribute g
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ent
UDINT 0 to 2147483647 100000 pulse RW No Always Yes

0x2028 Load Encoder Following Error Reset ALL
PDO

Variable Accessi Variable Savin

Setting Range Initial Value Unit Assignm
Type bility Attribute g

ent

UDINT 0 to 10000 10 Rev RwW No Always Yes

This sets the position error level for the external encoder and the reset range for the error position value.

[0x261C]Ext Ene
Following Error

A

[0x2027]External Encoder
Following Error Window

AL-54 (Encoder2 POS difference)
occurred!

e
\\

'%.

Pay

N

v

Y

v
S

v

| [0x2028]External Encoder Following Error Reset |

revolution

r g

Based on the 0x2027 (External Encoder Following Error Window) settings, the AL-54 (Encoder2 POS
difference) level can be adjusted. For a system where a slip occurs, the 0x2028 (External Encoder
Following Error Reset) settings can be used to set the normal slip range for the following error value.

0x2029 External Encoder Z found ALL
PDO
Variable Initial Accessi Variable Savin
Setting Range Unit Assignm
Type Value bility Attribute g
ent




10. Object Dictionary

UINT

Oto1l

RW

No

Power

cycling

Yes

This setting determines whether to detect the Z phase signal when the external encoder is Quadrature.

0x202B Load Encoder Configuration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
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UDINT

0x0 to OXFFFFFFFF 0

Power
No

cycling

Yes

This sets the second encoder, which is attached to the load side. The settings below change depending
on the setting of the encoder type 2. Do not set the reserved bit.

Bits Description (if encoder type is quadrature)
3~0 Debounce filter settings,
31~4 Reserved
* Debounce filter settings
Setting Value Cutoff frequency Setting Value Cutoff frequency
0 No Filter 6 1.4[MHZz]
1 5[MHZz] 7 1.25[MHz]
2 3[MHZz] 8 1.25[MHZz]
3 2.5[MHZz] 9 0.8[MHZz]
4 2[MHZz] 10 0.7[MHz]
5 1.6[MHz] - -

Bits Description (if encoder type is SSI)
0-7 Number of bits for data
8 Coding(0:binary, 1:gray)
9 Whether to ignore the first bit (0: one start bit, 1: two start bits)
10-11 Reserved
12-15 Clock rate
(0:656.25kHz, 1:1.3125Mhz, 2:2.625Mhz)
16-31 Reserved

Setting example) Singleturn 24[bit] / Gray Code / One start bit / Using clock frequency : below 500[k

Hz]

Bits Description (if encoder type is SSI)
0~7 24
8 1
9 O(one start bit)
10 0
11 0
12~15 0(656.25kHz)
0x202C Lines per Revolution of Sinusoidal Encoder ALL
Variable Accessi PDO Variable | Savin
Setting Range Initial Value Unit
Type bility Assighm Attribute g
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ent
Power
UDINT 0-65535 1000 - RW No Yes
cycling
This sets the CPR or line count (number of grids per revolution) on a sine wave encoder.
0x202D FIR Filter Window of Speed Feedback ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UDINT Oto8 0 - RW No Yes
cycling

This sets the degree of FIR filter for speed feedback.

In order to apply a FIR filter on a speed feedback signal, set the value to 2 or more. In this case, the
speed feedback filter time constant [0x201B] does not apply. In order to use the speed feedback filter

time constant, set the value to 0.

10-49



10. Object Dictionary

10-50

® Gain Adjustment(0x2100~)

0x2100 Inertia Ratio ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 3000 100 % RW No Always Yes

You can set the ratio of load inertia to the motor's rotor inertia in %.

Inertia ratio= load inertia/motor's rotor inertia x 100

This inertia ratio setting is an important control parameter for operation of the servo.

Therefore it

is crucial to set the inertia ratio accurately for optimal servo operation. You can estimate the inertia
ratio value by automatic gain tuning. The ratio is continuously estimated during operation if you

carry out On-line gain tuning.

0x2101 Position Loop Gain 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 1to 500 50 1/s RW Yes Always Yes

You can set the overall responsiveness of the position controller. The larger the setting value is, the
higher the responsiveness is. Too large setting value may cause vibration depending on the load.

0x2102 Speed Loop Gain 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1 to 2000 75 Hz RW Yes Always Yes

This specifies the overall responsiveness of the velocity controller. To make the overall response of
the system higher, you have to set the speed loop gain, as well as the position loop gain, large. Too
large setting value may cause vibration depending on the load.
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0x2103 Speed Loop Integral Time Constant 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1to 1000 50 ms RW Yes Always Yes

You can set integral time constant of the velocity controller. If you set it to a large value, error is
reduced in the steady state (stopped or driving at a constant velocity), but vibration may occur at a

transitional state (while accelerating or decelerating).

0x2104 Torque Command Filter Time Constant 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

You can apply a low pass filter for torque command. You can improve the system’s stability by

setting an appropriate value to smoothen the torque command.
the delay for the torque command is extended, reducing the system responsiveness.

If you set the value to be too large,

0x2105 Position Loop Gain 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 1to 500 30 Is RW Yes Always Yes
You can set position loop gain used as Gain Group 2 for gain conversion. For more information,
refer to the description of position loop gain 1 (0x2101).
0x2106 Speed Loop Gain 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1 to 2000 50 Hz RW Yes Always Yes

You can set Speed Loop Gain used as Gain Group 2 for gain conversion. For more information,
refer to the description of the Speed Loop Gain 1 (0x2102).
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0x2107 Speed Loop Integral Time Constant 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 1to 1000 50 ms RW Yes Always Yes

You can set the Speed Loop Integral Time Constant used as Gain Group 2 for gain conversion. For
more information, refer to the description of Speed Loop Integral Time Constant 1 (0x2103).

0x2108 Torque Command Filter Time Constant 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 0 0.1ms RW Yes Always Yes
You can set time constant of the torque command filter time constant used as Gain Group 2 for
gain conversion. For more information, refer to the description of torque command filter time
constant 1 (0x2104).
0x2109 Position Command Filter Time Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 10000 0 0.1ms RW Yes Always Yes
You can apply a low pass filter for position command to smoothen the position command.
Especially, this can be used for setting a higher gear ratio.
0x210A Position Command Average Filter Time Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

You can apply a movement average filter for position command to smoothen the position command.
The value of Position Command Filter Time Constant (0x2109) is first applied. Position Command

Average Filter Time Constant (0x210A) is only applied if the value is 0.
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0x210B Speed Feedback Filter Time Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

You can apply a low pass filter to the speed feedback signal calculated in the encoder. When
system vibration occurs or vibration occurs due to a gain load with an excessive inertia is applied,

you can suppress vibration by setting an appropriate value.

0x210C Velocity Feed-forward Gain ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0to 100 0 % RW Yes Always Yes

You can set feedforward gain for the velocity command during position control. The larger the
setting value is, the lower the following error is. If you set too large a value for the load, vibration or

an overshoot may occur. For gain tuning, increase the setting value gradually.

0x210D Velocity Feed-forward Filter Time Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 1000 10 0.1ms RW Yes Always Yes

You can apply a low pass filter to the compensation amount added to the speed command by
velocity feed-forward gain. You can enhance the system'’s stability by using it when you have set a
large velocity feed-forward gain or when there is an excessive change in position command.

0x210E Torque Feed-forward Gain ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0to 100 0 % RW Yes Always Yes

You can set feed-forward gain for the torque command during velocity control.
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0x210F Torque Feed-forward Filter Time Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 1000 10 0.1ms RW Yes Always Yes
You can apply a low pass filter to the compensation amount added to the torque command by
torque feed-forward gain.
0x2110 Torque Limit Function Select ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT Oto 4 2 - RW Yes Always Yes

You can set the function used to limit output torque of the drive.

Setting
Description
Value
Limits the torque using positive/negative torque limit values according to the
driving direction; the maximum value is limited by the maximum torque
0 (0x6072).
- Positive: 0x60EOQ, Negative: OX60E1
Limits the torque by the maximum torque (0x6072) only regardless of the
! driving direction.
Limits the torque value using external positive/negative torque limits
2 according to the driving direction
- Positive: 0x2111, Negative: 0x2112
Limits the torque value using internal and external torque limits according to
the driving direction and the torque limit signal
- Positive: 0x60EO (if P_CL signal is not input), 0x2111 (if P_CL signal is
: input)
- Negative: Ox60E1 (if N_CL signal is not input), 0x2112 (if N_CL signal is
input)
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0x2111 External Positive Torque Limit Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
You can set the external positive torque limit value according to the torque limit function select
(0x2110).
0x2112 External Negative Torque Limit Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
You can set the external negative torque limit value according to the torque limit function select
(0x2110).
0x2113 Emergency Stop Torque ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 5000 1000 0.1% RW Yes Always Yes

You can set torque stop during emergency stop (POT, NOT, ESTOP input).
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0x2114 P/PI Control Conversion Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto4 0 - RW Yes Always Yes

You can set the switch mode between PI control and P control. Using this function, you can
improve the velocity control characteristic to reduce overshoot during velocity operation and
positioning time during position operation.

Setting Value Setting details
0 Always use PI control
1 Switches to P control if the command torque is larger than the P control
switch torque (0x2115)
2 Switches to P control if the command speed is larger than the P control
switch speed (0x2116)
3 Switches to P control if the acceleration command is larger than the P
control switch acceleration (0x2117)
4 Switches to P control if the following error is larger than the P control
switch following error (0x2118)
0x2115 P Control Switch Torque ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 5000 500 0.1% RW Yes Always Yes

Refer to the description of P/PI Control Conversion Mode (0x2114).

0x2116 P Control Switch Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 6000 100 rpm RW Yes Always Yes

Refer to the description of P/PI Control Conversion Mode (0x2114).
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0x2117 P Control Switch Acceleration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 60000 1000 rpm/s RW Yes Always Yes

Refer to the description of P/PI Control Conversion Mode (0x2114).

0x2118 P Control Switch Following Error ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 60000 100 pulse RW Yes Always Yes

Refer to the description of P/PI Control Conversion Mode (0x2114).
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0x2119 Gain Conversion Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto7 0 - RW Yes Always Yes

You can enhance the performance of the entire system by switching between two gain groups.

According to the switching mode, manual

switch or automatic switch can be done depending on the

external input or output signal, respectively.

Gain Group 1

Gain Group 2

Position Loop Gain 1 (0x2101)
Speed Loop Gain 1 (0x2102)
Speed Loop Integral Time Constant
1 (x2103)

Torque Command Filter Time

Constant 1 (0x2104)

Position Loop Gain 2 (0x2105)
“ Speed Loop Gain 2 (0x2106)
Speed Loop Integral Time Constant
2 (x2107)
Torque Command Filter Time

Constant 2 (0x2108)

Setting Value Setting details

0 Only gain group 1 is used

1 Only gain group 2 is used

) Gain is switched according to the GAINZ2 input status
0: Use gain group 1 1: Use gain group 2

3 Reserved

Reserved

5 Reserved

5 Gain is switched according to the ZSPD output status
0: Use gain group 1 1: Use gain group 2

. Gain is switched according to the INPOS1 output status
0: Use gain group 1 1: Use gain group 2

Ox211A Gain Conversion Time 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 2 ms RW Yes Always Yes

This specifies the time to switch from gain group 1 to gain group 2.
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0x211B Gain Conversion Time 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the time to switch from gain group 2 to gain group 1.
0x211C Gain Conversion Waiting Time 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 0 ms RW Yes Always Yes
This specifies the waiting time before switching from gain group 1 to gain group 2.
0x211D Gain Conversion Waiting Time 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 0 ms RW Yes Always Yes
This specifies the waiting time before switching from gain group 2 to gain group 1.
Ox211E Dead Band for Position Control ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 0 uu RW Yes Always Yes

The position controller output is O if the following error for position control is below the setting.
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0x211F Drive Control Input 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to FFFFhex 0 - RW Yes Always No

You can input the signal required for drive control via the 1/0. Using a remote 1/O, you can indirectly
input the control input signal, inputted to the upper level controller, to the drive through this setting.

An applicable function will be performed by logical OR operation of the signal received through the

1/0 and the bit value of this setting.

Bits Setting details Bits Setting details
0 POT 8 PROBE1
1 NOT 9 PROBE2
2 HOME 10 EMG
3 STOP 11 A_RST
4 PCON 12 SV_ON
5 GAIN2 13 LVSF1
6 P_CL 14 LVSF2
7 N_CL 15 Reserved
Ox211F Drive Control Input 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to FFFFhex 0 - RW Yes Always No
Bits Setting details
15-0 Reserved
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0x2121 Drive Status Output 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to FFFFhex 0 - RW Yes Always No
You can assign the state of the drive output signal to the output signal of the I/O in order to verify
the applicable bit of this output value, in addition to the actual output.
Bits Setting details
0 BRAKE
1 ALARM
2 READY
3 ZSPD
4 INPOS1
5 TLMT
6 VLMT
7 INSPD
8 WARN
9 TGON
10 INPOS2
15-11 Reserved
0x2122 Drive Status Output 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to FFFFhex 0 - RO Yes - No
Bits Setting details
15-0 Reserved
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e |/O Configuration(0x2200~ )
0x2200 Digital Input Signal 1 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x0001 - RwW No Always Yes

This specifies the functions of digital input signal 1 of the I/O and the input signal level.

Setting example) If the setting value is 0x006:

0 0 0 Setting Assigned
Value signals
. 0x00 Not assigned
Contact A GAIN2 assigned
0x01 POT
0x02 NOT
Bits Setting details 0x03 HOME
15 Signal Input Level Settings 0x04 STOP
(0: Contact A, 1: Contact B) 0x05 PCON
14~8 Reserved 0x06 GAIN2
7~0 Input Signal Assignments 0x07 P CL
0x08 N_CL
0x09 PROBE1
O0x0A PROBE2
0x0B EMG
0x0C A_RST
0x0D LVSF1
OxOE LVSF2
OxOF SVON
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0x2201 Digital Input Signal 2 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x0002 - RW No Always Yes

This specifies the functions of digital input signal 2 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.

0x2202 Digital Input Signal 3 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x0003 - RwW No Always Yes
This specifies the functions of digital input signal 3 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.
0x2203 Digital Input Signal 4 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x0004 - RW No Always Yes

This specifies the functions of digital input signal 4 of the 1/O and the input signal level. For more
information, refer to the description of 0x2200.

0x2204 Digital Input Signal 5 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x0005 - RW No Always Yes

This specifies the functions of digital input signal 5 of the 1/O and the input signal level. For more
information, refer to the description of 0x2200.
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0x2205 Digital Input Signal 6 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to OxFFFF 0x0006 - RW No Always Yes
This specifies the functions of digital input signal 6 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.
0x2210 Digital Output Signal 1 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to OxFFFF 0x8001 - RW No Always Yes

This assigns the digital output signal 1 function and sets the output signal level of the I/O.

Setting example: If the setting is 0x8001

8 0 1
Contact B Brake assigned
Bits Setting details
15 Signal Output Level Settings
(O: Contact A, 1: Contact B)
14~8 Reserved
7~0 Output Signal Assignment

Setting Assigned
Value signals
0x00 Not assigned
0x01 BRAKE
0x02 ALARM
0x03 READY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
O0x0A TGON
0x0B INPOS2
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0x2211 Digital Output Signal 2 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x8002 - RW No Always Yes

This sets the digital output signal 2 function and output signal level of the I/0. For more information,
refer to the description of 0x2210.

0x2212 Digital Output Signal 3 Selection ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x0003 - RW No Always Yes

This sets the digital output signal 3 function and output signal level of the 1/0. For more information,

refer to the description of 0x2210.

0x2220 Analog Monitor Output Mode P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT Otol 0 - RW No Always Yes

The output range of the analog monitor is from -10 V to +10 V. If the setting is 1, take the absolute

value of the output so the output values is only positive.

Setting Value

Setting details

0

Output as negative/positive values

1

Output as positive values only
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0x2221 Analog Monitor Channel 1 Select P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 65535 0 - RW No Always Yes
This sets the monitoring variables to be output to analog monitor output channel 1.
Setting Value Displayed Items Unit

0x00 Speed feedback rpm

0x01 Speed command rpm

0x02 Speed error rpm

0x03 Torque feedback %

0x04 Torque command %

0x05 Following error pulse

0x06 Accumulated operation overload %

0x07 DC link voltage \%

0x08 Accumulated regeneration overload %

0x09 Encoder single-turn data pulse

O0x0A Inertia ratio %

0x0B Full-Closed Positional Error uu

0x0C Drive temperature 1 °C

0x0D Drive temperature 2 °C

OxOE Encoder temperature 1 °C

OxOF Hall signal -

0x10 U phase current A

0x11 V phase current A

0x12 W phase current A

Setting Value Displayed Items Unit

0x13 Current position value uu

0x14 Target position value uu

0x15 Position command speed rpm, mm/s
0x16 Hall U signal -

0x17 Hall V signal -

0x18 Hall W signal -
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0x2222 Analog Monitor Channel 2 Select P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 65535 1 - RW No Always Yes

This sets the monitoring variables to be output to analog monitor output channel 2.

0x2223 Analog Monitor Channel 1 Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
DINT 0 to 0x40000000 0 - RW No Always Yes

Subtract the offset value from the monitoring variable of analog monitor output channel 1 to
determine the final output. The unit will be that of the variable configured in the Analog Monitor
Channel 1 Select (0x2221).

0x2224 Analog Monitor Channel 2 Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT 0 to 0x40000000 0 - RW No Always Yes

Subtract the offset value from the monitoring variable of analog monitor output channel 2 to
determine the final output. The unit will be that of the variable configured in the Analog Monitor
Channel 2 Select (0x2222).

0x2225 Analog Monitor Channel 1 Scale ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UDINT 0 to 0x40000000 500 - RW No Always Yes

This sets the scaling of the variable to be output per 1 V when outputting the monitoring variable
set as analog output channel 1. The unit will be that of the variable configured in the Analog Monitor
Channel 1 Select (0x2221) per 1 V.

For example, if you set the speed feedback to channel 1 and the scale to 500, up to £5000 rpm can
be output as +10 V.
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0x2226 Analog Monitor Channel 2 Scale ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UDINT 0 to 0x40000000 500 - RW No Always Yes
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This sets the scaling of the variable to be output per 1 V when outputting the monitoring variable

set as analog output channel 2. The unit will be that of the variable configured in the Analog Monitor
Channel 2 Select (0x2222) per 1 V.
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e Velocity Control(0x2300~)

0x2300 Jog Operation Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -6000 to 6000 500 rpm RW No Always Yes
You can set the Jog operation speed.
0x2301 Speed Command Acceleration Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 10000 200 ms RW No Always Yes

You can set the time required for the motor to reach the rated motor speed from a stop in the unit of

ms.
0x2302 Speed Command Deceleration Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 10000 200 ms RW No Always Yes
You can set the time required for the motor to decelerate from the rated motor speed to a stop in
the unit of ms.
0x2303 Speed Command S-curve Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 1000 0 ms RW No Always Yes

You can set the speed command to operate in an S-curve pattern for smooth
acceleration/deceleration. If it is set to 0, the drive operates in a trapezoidal pattern by default.
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0x2304 Program Jog Operation Speed 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -6000 to 6000 0 rpm RW No Always Yes
For program jog operation, you can set operation velocity 1 to 4 and operation time 1 to 4 as
follows.
0x2305 Program Jog Operation Speed 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -6000 to 6000 500 rpm RW No Always Yes
Refer to the description of Program Jog Operation Speed 1 (0x2304).
0x2306 Program Jog Operation Speed 3 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -6000 to 6000 0 rpm RW No Always Yes
Refer to the description of Program Jog Operation Speed 1 (0x2304).
0x2307 Program Jog Operation Speed 4 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -6000 to 6000 -500 rpm RW No Always Yes

Refer to the description of Program Jog Operation Speed 1 (0x2304).
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0x2308 Program Jog Operation Time 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 10000 500 ms RW No Always Yes
Refer to the description of Program Jog Operation Speed 1 (0x2304).
0x2309 Program Jog Operation Time 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 10000 5000 ms RW No Always Yes
Refer to the description of Program Jog Operation Speed 1 (0x2304).
0x230A Program Jog Operation Time 3 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 10000 500 ms RW No Always Yes
Refer to the description of Program Jog Operation Speed 1 (0x2304).
0x230B Program Jog Operation Time 4 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 10000 5000 ms RW No Always Yes
Refer to the description of Program Jog Operation Speed 1 (0x2304).
0x230C Index Pulse Search Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -1000 to 1000 20 rpm RwW No Always Yes

You can set the velocity for index pulse search.
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0x230D Speed Limit Function Select ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0to3 0 - RW No Always Yes
You can set the speed limit function for torque control.
Setting Setting details
Value
0 Limited by the speed limit value (0x230E)
Limited by the maximum motor speed
0x230E Speed Limit Value at Torque Control Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 6000 1000 rpm RW Yes Always Yes
You can set the speed limit value at torque control mode. This setting is applied only when the
Speed Limit Function Select (0x230D) is set to 0.
0x230F Over Speed Dection Level ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 10000 6000 rpm RW No Always Yes

You can set the level of detecting overspeed alarms (AL-50). If the setting value is larger than the
maximum motor speed, the detection level is set by the maximum motor speed.
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0x2310 Excessive Speed Error Detection Level ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 10000 5000 rpm RW No Always Yes

You can set the level of detecting excessive speed error alarms (AL-53). If the difference between

the speed command and the speed feedback exceeds the setting value, an excessive speed error
alarm is generated.

0x2311 Servo-Lock Function Select ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto1l 0 - RW No Always Yes

You can set the servo-lock function to fix the motor position with a position value when the speed

command of 0 is for velocity control.

Setting
Setting details
Value
0 Servo-lock function disabled
1 Servo-lock function enabled
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e Miscellaneos Setting(0x2400~ )

0x2400 Software Position Limit Function Select ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0to3 0 - RW No Always Yes

You can set the software position limit function for position control. When you use the position limit

function, the upper and the lower limits in (0x607D:02) and (0x607D:01) are used. The software

position limit function will not be activated prior to the homing operation. In addition, when the upper
limit value is less than the lower limit value, this function will not be activated.

Setting Value

Setting details

None of the positive and negative direction software position limits

0
are used
1 Only the positive direction software position limit value is used It is
not limited for the negative direction
: Only the negative direction software position limit value is used It is
not limited for the positive direction
3 Both the positive and the negative direction software position limits
are used
0x2401 INPOS1 Output Range P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 60000 100 uu RW Yes Always Yes
With the position command not newly updated, if the following error is retained within the INPOS1
output range for the INPOS1 output time, the INPOS1 signal is output.
0x2402 INPOS1 Output Time P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 0 ms RW Yes Always Yes

Refer to the description of 0x2401.
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0x2403 INPOS2 Output Range P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 60000 100 uu RW Yes Always Yes

This parameter outputs the INPOS2 signal when the following error is lower than the setting value.
Unlike INPOSL1, the INPOS2 signal is output by calculating only the following error value.

0x2404 ZSPD Output Range P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 6000 10 rpm RW Yes Always Yes
When the current velocity is lower than the setting value, the parameter outputs the ZSPD signal.
0x2405 TGON Output Range P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 6000 100 rpm RW Yes Always Yes

When the current velocity is higher than the setting value, the parameter outputs the TGON signal.

0x2406 INSPD Output Range P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 6000 100 rpm RW Yes Always Yes

When the velocity error is lower than the setting value, the parameter outputs the INSPD signal.
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0x2407 BRAKE Output Speed P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 6000 100 rpm RW No Always Yes
If the motor stops due to the servo off state or servo alarm during rotation, you can set the velocity
(0x2407) and delay time (0x2408) for brake signal output in order to set the output timing. The
brake signal is output if the motor rotation velocity goes below the set value (0x2407) or the output
delay time (0x2408) has been reached after the servo off command.
0x2408 BRAKE Output Delay Time P
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 100 ms RW No Always Yes
Refer to the description of 0x2407.
0x2409 Torque Limit for Homing Using Stopper ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 2000 250 0.1% RW No Always Yes
You can set torque limits for homing using the stopper. With too large of a value configured, the
machine may collide with the stopper. So be careful.
0x240A Duration Time for Homing Using Stopper ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 1000 50 ms RW No Always Yes

You can set the time to detect the stopper during homing. Set an appropriate value for the machine.
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0x240B Modulo Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 0to5 0 - RW No Yes
cycling

This specifies whether to use the Modulo function.

Setting Value Setting details
0 Does not use the modulo function.
1 Uses the modulo function to move in the positive direction.
2 Uses the modulo function to move in the negative direction.
3 Uses the modulo function to move via the possible shortest
distance.
Uses the modulo function to move to the absolute position.
5 Uses the modulo function to move to the relative position.
0x240C Modulo Factor ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
DINT 1 to OX3FFFFFFF 3600 uu RW No Yes
cycling
You can set the factor for using the Modulo function.
0x240D User Drive Name ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
STRING - ‘Drive’ uu RW No Always Yes

You can customize the drive name. You can use up to 16 characters to set the name.
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0x240E Individual Parameter Save ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT Oto1l 0 - RW No Always No

You can set whether or not to immediately save individual parameters. This parameter is not saved
and reset to 0 during power turn-on.

Setting Value

Setting details

0

Does not save parameters individually. For details on saving

parameters, refer to Saving Parameters (0x1010)

Saves parameters individually. When a parameter is written, it is

immediately saved in the memory
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e Enhanced Control(0x2500~)

0x2500 Adaptive Filter Function Select ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto5 0 - RW No Always Yes

You can set the adaptive filter function.

Setting Value Setting details

0 The adaptive filter is not used

Only one adaptive filter is used. You can check the settings
configured automatically in the notch filter 3 settings (0x2507,
0x2508, 0x2509).

If an arbitrary value is set in notch filter 3, auto setting is not
available. If you wish to use auto setting, you should initialize notch
filter 3 first.

Two adaptive filters are used. You can check the settings
configured automatically in the notch filter 3 (0x2507, 0x2508,
0x2509) and filter 4 settings (0x250A, 0x250B, 0x250C).

2 If an arbitrary value is set for notch filter 3 (or 4), auto setting is
applied to notch filter 4 (or 3). If arbitrary values are set for notch
filter 3 and 4, the original settings remain unchanged. If notch filter 3
and 4 are initialized, auto setting is available.

3 Reserved
4 Resets the notch filter 3 (0x2507, 0x2508, and 0x2509) and notch
filter 4 (Ox250A, 0x250B, and 0x250C) settings.
5 Reserved
0x2501 Notch Filter 1 Frequency ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 50 to 5000 5000 Hz RW No Always Yes

You can set the frequency of Notch Filter 1.
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0x2502 Notch Filter 1 Width ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1 to 100 1 - RW No Always Yes
You can set the width of Notch Filter 1.
0x2503 Notch Filter 1 Depth ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1to5 1 - RW No Always Yes
You can set the depth of Notch Filter 1.
0x2504 Notch Filter 2 Frequency ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 50 to 5000 5000 Hz RW No Always Yes
You can set the frequency of Notch Filter 2.
0x2505 Notch Filter 2 Width ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1 to 100 1 - RW No Always Yes
You can set the width of Notch Filter 2.
0x2506 Notch Filter 2 Depth ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1to5 1 - RW No Always Yes

You can set the depth of Notch Filter 2.
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.0x2507 Notch Filter 3 Frequency ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 50 to 5000 5000 Hz RW No Always Yes
You can set the frequency of Notch Filter 3.
0x2508 Notch Filter 3 Width ALL
Variable Accessi RO Variable Savin
Setting Range Initial Value Unit o Assignm .
Type bility ent Attribute g
UINT 1to 100 1 - RW No Always Yes
You can set the width of Notch Filter 3.
0x2509 Notch Filter 3 Depth ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1to5 1 - RwW No Always Yes
You can set the depth of Notch Filter 3.
0x250A Notch Filter 4 Frequency ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 50 to 5000 5000 Hz RwW No Always Yes
You can set the frequency of Notch Filter 4.
0x250B Notch Filter 4 Width ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1to 100 1 - RwW No Always Yes

You can set the width of Notch Filter 4.
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0x250C Notch Filter 4 Depth ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 1to5 1 - RW No Always Yes

You can set the depth of Notch Filter 4.

0x250D On-line Gain Tuning Mode ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto1l 0 - RW No Always Yes

It determines whether real-time gain is adjusted during operation. The factory setting is 0 (Do
not use). The estimated gain at online tuning is reflected every 64 ms, and the changed gain is
stored in EEPROM about every 2 minutes.

Setting Value Setting details
0 On-line gain tuning not used
1 On-line gain tuning used
0x250E System Rigidity for Gain Tuning ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 1t0 20 5 - RW No Always Yes

This specifies the system rigidity applied for gain tuning. After the gain tuning according to the
setting, the overall gain will be set higher or lower. If the gain of the maximum setting value is not
enough, carry out the tuning manually.

Increasing the system rigidity setting will increase the gain and shorten the positioning time.
However, if the setting is too high, vibration may occur depending on the machine configuration.
Adjust the system rigidity setting from low to high values within a range that does not cause
vibration.

After the gain tuning, the following gains will be automatically changed:

Inertia ratio (0x2100), position loop gain 1 (0x2001), speed loop gain 1 (0x2102), speed integral
time constant 1 (0x2103), torque command filter time constant 1 (0x2104), notch filter 3 frequency
(0x2507, TBD), and notch filter 4 frequency (0x250A, TBD).

The gain values (position loop gain, speed loop gain, speed integration time constant and torque
command filter time constant) according to the system rigidity settingsare determined by the values
in the table below.
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System Rigidity 1 2 3 4 5 6 7 8 9 10
Position Loop Gain 1 2 5 10 15 22 30 40 50 60 73
Speed Loop Gain 1 3 8 15 23 33 45 60 75 90 110
Speed Integral Time | 195 | 70 | 50 | 40 | 30 | 22 15 13 | 10 9
Constant 1
Torque Command Filter
Time Constant 1 80 30 20 10 8 6 4 3 3 2
System Rigidity 11 12 13 14 15 16 17 18 19 20
Position Loop Gain 1 87 100 | 117 | 133 | 160 173 200 220 240 267
Speed Loop Gain 1 130 | 150 | 175 | 200 | 240 260 300 330 360 400
Speed Integral Time 8 7 6 6 5 5 4 4 3 3
Constant 1
Torque Command Filter
Time Constant 1 2 2 2 2 L L L L L 1
0x250F On-line Gain Tuning Adaptation Speed ALL
Variable Initial PDO Variable
Setting Range Unit | Accessibility Saving
Type Value Assignment | Attribute
UINT 1to5 1 - RW No Always Yes

You can the speed of reflecting the change in gain when performing on-line gain tuning. The larger
the setting value is, the faster the gain changes are reflected. Depending on the condition of the
load, the system may become unstable if it is reflected too quickly.

0x2510 Off-line Gain Tuning Direction ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT Otol 0 - RW No Always Yes

You can set the movement direction when performing offline gain tuning. Set the function properly
according to the conditions of the apparatus.

Setting Value Setting details
0 Drives in the positive direction
1 Drives in the negative direction
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0x2511 Off-line Gain Tuning Distance ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 1to 10 5 - RW No Always Yes

You can set the distance when performing off-line gain tuning. The larger the setting value is, the
longer the movement distance becomes. Set the distance properly according to the condition of the
apparatus. Make sure to secure an enough distance(more than one revolution of the motor) prior to

gain tuning.

0x2512 Disturbance Observer Gain ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 100 0 % RW No Always Yes
This function suppresses torque disturbance by compensating torque through load model. If the
disturbance observer gain setting is large, the disturbance suppression works well. However, since
noise occurs during operation, it is necessary to set the gain and filter time constant appropriately.
0x2513 Disturbance Observer Filter Time Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 10 0.1ms RW No Always Yes
This applies a low pass filter for the disturbance observer reference. By setting the disturbance
observer gain and filter time constant appropriately, disturbance can be suppressed.
0x2514 Current Controller Gain ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 1to 150 100 % RwW No Always Yes

You can set gain of the current controller. Lowering the setting value can reduce the noise, but the
drive's responsiveness decreases at the same time.
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0x2515 Vibration Supression Filter Configuration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto2 0 - RW No Always Yes

Set whether to use a filter to suppress vibration generated at the load end.

Setting Value

Setting details

0 Vibration suppression (damping) filter is not used.
1 Vibration suppression (damping) filters 1 and 2 are used.
: Vibration suppression (damping) filters 1 and 2 are used according

to LVSF1 and LVSF2 inputs.

0x2516 Vibration Supression Filter 1 Frequency ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 1000 0 0.1Hz RW No Always Yes
Set the vibration suppression (damping) filter 1 frequency.
0x2517 Vibration Supression Filter 1 Damping ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT Oto5 0 - RW No Always Yes
Set the coefficient of vibration suppression (damping) filter 1. The larger the set value, the bigger
the damping coefficient becomes, leading to a higher damping level.
0x2518 Vibration Supression Filter 2 Frequency ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 1000 0 0.1Hz RW No Always Yes

Set the vibration suppression (damping) filter 2 frequency.
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0x2519 Vibration Supression Filter 2 Damping ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT Oto5 0 - RW No Always Yes

Set the coefficient of vibration suppression (damping) filter 2. The larger the set value, the bigger
the damping coefficient becomes, leading to a higher damping level.
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Monitoring (0x2600~ )

°
0x2600 Feedback Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - - rpm RO Yes - No
This parameter represents the current rotation velocity of the motor.
0x2601 Command Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - - rpm RO Yes - No
This parameter represents the speed command input to the velocity control loop of the drive.
0x2602 Following Error ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
DINT - - pulse RO Yes - No
This parameter represents the following error of position control.
0x2603 Accumulated Operation Overload ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - - 0.1% RO No - No

This parameter represents the accumulated operation overload rate. When the accumulated
operation overload rate reaches the overload warning level (0x2010), an operation overload
warning (W10) occurs; when it reaches 100%, an operation overload alarm (AL-21) occurs.
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0x2604 Instantaneous Maximum Operation Overload ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
INT - - 0.1% RO Yes - No

This represents the maximum value of the operation overload rate output instantaneously from the

drive for the last 15 seconds. This value can be initialized by instantaneous maximum operation

overload reset.

0x2605 DC-Link Voltage ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - - Volt RO Yes - No
This parameter represents DC link voltage by a main power input.
0x2606 Accumulated Regeneration Overload ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
INT - - 0.1% RO No - No

This parameter represents the accumulated overload rate of the regeneration brake resistor from

regenerative operation. When the accumulated regeneration overload rate reaches 100%, a

regeneration overload alarm (AL-23) is generated.

0x2607 SingleTurn Data ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT - - pulse RO Yes - No

This parameter represents the data for one revolution of the motor. A value ranging from 0 to
(encoder resolution-1) is displayed.



0x2608 Mechanical Angle ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - 0.1deg RO Yes - No
This parameter represents the single-turn data of the motor in the range of 0.0~359.9.
0x2609 Electrical Angle ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - 0.1deg RO Yes - No
This parameter represents the electrical angle of the motor in the range of -180.0~180.0.
0x260A MultiTurn Data ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - rev. RO Yes - No
This parameter represents multi-turn data of the multi-turn encoder.
0x260B Drive Temperature 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - °C RO No - No

This is the temperature measured by the temperature sensor integrated into the drive power board.
If the measurement is higher 95°C or higher, a drive overheat alarm 1 (AL-22) is generated.
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0x260C Drive Temperature 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - - °C RO No - No
This parameter represents the temperature measured by the temperature sensor integrated into
the drive control board. If the measured temperature is 90°C or higher, a drive overheat alarm 2
(AL-25) is generated.
0x260D Encoder Temperature ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - - °C RO No - No

This parameter represents the temperature measured by the temperature sensor integrated into

the serial encoder provided by our company (if the setting value of the encoder type (0x2001) are 3,

4, 5, and 6). If the measured temperature 90°C or higher, an encoder overheat alarm (AL-26) is

generated.
0x260E Motor Rated Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - - rom RO No - No
This parameter represents the rated speed of a driving motor.
0x260F Motor Maximum Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - - rom RO No - No

This parameter represents the maximum velocity of a driving motor.



0x2610 Drive Rated Current ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - - 0.1A RO No - No
This parameter represents the rated current of the drive.
0x2611 FPGA Version ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
This parameter represents the version of FPGA within the drive.
0x2612 Hall Signal Display ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - - - RO No - No

This parameter represents the signal of the hall sensor installed in the encoder (or motor). You can

use this to verify the connection status of the hall sensor signal or compare the U/V/W phases of

the motor with the direction of the hall sensor signal.

The signal value is repeated in the order of 5>4->6->2->3->1 for a positive movement, and it is

repeated in the order of 1->3->2->6->4->5 for a negative movement.

Bits Setting details
0 W phase hall sensor signal
1 V phase hall sensor signal
2 U phase hall sensor signal

0x2613 Bootloader Version ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No

This parameter represents the bootloader version of the drive.
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0x2614 Warning Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - - - RO Yes - No
This represents a warning code which has occurred in the drive.
0x2615 Analog Input Channel 1 Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - - mV RO No - No
This indicates the voltage in mV which is inputted to the analog input channel 1.
0x2619 RMS Operation Overload ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - - 0.1% RO No - No
This displays the Root Mean Square (RMS) load factor for the last 15 seconds in 0.1% increments.
Compare the RMS load factor with the rated torque in a 15-second driving cycle to ensure that the
RMS load factor is within the drive rated torque. If the RMS load factor is higher than the rated
torque, check the drive and motor selection again.
0x261E Load Encoder Position Feedback ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - pulse RO No - -

This displays the position value of the load-side encoder in pulse units of the load encoder.
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0x261F Load Encoder Position Actual Internal Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
DINT - - uu RO No - -

This displays the position value of the load-side encoder in pulse units of the motor-side encoder

considering the electronic gear ratio.

0x2620 Load Encoder Following Error ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - pulse RO No - -

This displays the position difference between the load-side encoder and motor-side encoder in UU

units.
0x2621 Load Encoder Velocity ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - UU/s RO Yes Always No

This displays the speed of encoder 2 attached to the load side.
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e Procedure and Alarm History (0x2700~)

0x2700 Procedure Command Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0 - RW No - No

You can run various procedures with the following procedure command codes and command
arguments. Make sure to enter correct a command argument value prior to entering a command
code because the drive refers to the command argument for the command code input.

Command
Command Codes Run Procedures
Arguments
1 Servo ON
2 Servo OFF
Manual Jog
3 Positive (+) Operation (0x2300)
(0x0001)
4 Negative (-) Operation (0x2300)
5 Zero Speed Stop
1 Servo ON
Program Jog 2 Servo OFF
(0x0002) 3 Start Operation
4 Zero Speed Stop (Server ON Maintained)
Servo Alarm History
1
Reset (0x0003)
Off-line Auto Tuning
1 Start Auto Tuning
(0x0004)
1 Servo ON
2 Servo OFF
Index Pulse Search
3 Positive (+) Search (0x230C)
(0x0005)
4 Negative (-) Search (0x230C)
5 Zero Speed Stop
Absolute Encoder Reset
1 Resets the absolute encoder
(0x0006)
Instantaneous
Maximum Operation Resets the instantaneous maximum operation
1
Overload Reset overload (0x2604) value
(0x0007)
Phase Current Offset 1 Tunes the phase current offset
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Tuning (U/VIW phase offsets are stored in
(0x0008) 0x2015~0x2017, respectively. If an offset is
abnormally large, AL-15 is generated)
Software Reset 1 Resets the software
Command
Command Codes Run Procedures
Arguments
(0x0009)
Commutation
1 Performs commutation
(Ox000A)
0x2701 Procedure Command Argument ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to FFFFhex 0 - RW No - No
0x2702 Servo Alarm History ALL
Sublndex 0 Number of Entries
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - 16 - RO No - No
Subindex 1 Alarm Code 1 (newest)
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Sublndex 2 Alarm Code 2
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Sublndex 3 Alarm Code 3
Variable Setting Range Initial Value Unit Accessi PDO Variable Savin
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Type bility Assignm Attribute g
ent
STRING - - - RO No - No
Subindex 4 Alarm Code 4
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Subindex 5 Alarm Code 5
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Sublndex 6 Alarm Code 6
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Subindex 7 Alarm Code 7
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Subindex 8 Alarm Code 8
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Subindex 9 Alarm Code 9
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Sublndex 10 Alarm Code 10
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
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STRING - - - RO No - No
Subindex 11 Alarm Code 11
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Sublndex 12 Alarm Code 12
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Sublndex 13 Alarm Code 13
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Subindex 14 Alarm Code 14
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Subindex 15 Alarm Code 15
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No
Subindex 16 Alarm Code 16(oldest)
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
STRING - - - RO No - No

This parameter represents the history of servo alarms generated in the drive. You can store up to

16 recently generated servo alarms. Sub-Index 1 is the latest alarm while the Sub-Index 16 is the
oldest of the recently generated alarms. You can reset the servo alarm history by procedure
commands.
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e Third Party Motor Support(0x2800~ )

The following motor parameters are provided for driving motors manufactured by a third party in
addition to our motor. To drive a third party's motor with our drive, you have to enter correct
parameters. In this case, however, our company neither has performed any test for combinations of
our drive and a third party motor nor provides any warranty for the motors’ characteristics.

0x2800 [Third Party Motor] Type ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT Oto1l 0 - RW No Yes
cycling

You can set the motor type.

Setting Value Setting details
0 Rotary motor
1 Linear motor
0x2801 [Third Party Motor] Number of Poles ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 2 to 1000 8 - RW No Yes
cycling
You can set the number of motor poles. For a linear motor, set the value to 2.
0x2802 [Third Party Motor] Rated Current ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
FP32 - 2.89 Arms RwW No Yes
cycling
You can set the rated current of the motor.
0x2803 [Third Party Motor] Maximum Current ALL
Variable Accessi PDO Variable Savin
Setting Range Initial Value Unit
Type bility Assignm Attribute g
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ent
Power
FP32 - 8.67 Arms RwW No Yes
cycling
You can set the maximum current of the motor.
0x2804 [Third Party Motor] Rated Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 1 to 60000 3000 rpm RwW No Yes
cycling
You can set the rated speed of the motor. For a linear motor, the unit is mm/s.
0x2805 [Third Party Motor] Maximum Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 1 to 60000 5000 rpm RwW No Yes
cycling
You can set the maximum speed of the motor. For a linear motor, the unit is mm/s.
0x2806 [Third Party Motor] Inertia ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Kg.m?2. Power
FP32 - 0.321 RW No Yes
104 cycling

You can set the motor inertia. For a linear motor, set the weight of the rotor. The unit is kg.
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0x2807 [Third Party Motor] Torque Constant ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
FP32 - 0.46 Nm/A RwW No Yes
cycling
You can set the torque constant of the motor. For a linear motor, set a force constant. The unit is
N/A.
0x2808 [Third Party Motor] Phase Resistance ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
FP32 - 0.82 ohm RwW No Yes
cycling
You can set the phase resistance (= resistance between lines + 2) of the motor.
0x2809 [Third Party Motor] Phase Inductance ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
FP32 0 to 1000 3.66 mH RW No Yes
cycling
You can set the phase inductance (= inductance between lines + 2) of the motor.
0x280A [Third Party Motor] TN Curve Data 1 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
Power
UINT 1 to 60000 3000 rpm RW No Yes
cycling

You can set the data of the motor speed/torque curve. Enter the maximum speed for when the
maximum torque(for a linear motor, the maximum thrust) is output. For a linear motor, the unit is

mm/s.
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Torque
(Force)
Max torque !
E P Speed
V Max speed
0x280A
0x280B [Third Party Motor] TN Curve Data 2 ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
FP32 - 100.0 % RW No Yes
cycling
You can set the data of the motor speed/torque curve. Enter a torque (thrust for a linear motor)
which can be output at the maximum speed in percentage (%) relative to the maximum torque.
Torque
(Force)
Max torque
0x2808B
= Torque @Max torque / Max togque x 100
Torque
@Max speed [T 77mm s oo mmm s oo e
P Speed
Max speed
0x280C [Third Party Motor] Hall Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
Power
UINT 0 to 360 0 deg RW No Yes
cycling

The offset of the hall sensor set for the initial angle of a 3rd party motor may vary depending on

manufacturer. For this, you must check the hall sensor offset and make a correct setting.
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10.4 CiA402 Objects

0x603F Error Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT - 0 - RO Yes - No
The last alarm code (HEX value) that occurred in the servo drive is displayed.
0x6040 Controlword ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to OxFFFF 0 - RW Yes Always No

This is composed of bits that control the drive state, the operation mode, and manufacturer-specific

options.
Bits Function Description
0 Switch on
1 Enable Voltage
Refer to the description below of bits 0 to 3.
2 Quick stop
3 Enable operation
Settings by
4106 Refer to the description below of bits 4 to 9.
Operation Mode
7 Fault Reset 0->1: Alarm/warning reset
8 Halt
Settings by Refer to the description below of bits 4 to 9.
9
Operation Mode
10 - -
11to 15 - -
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Description of bits 0 to 3

* Bits 0 to 3: Drive state control

Controlword bit
Command
Bit 3 Bit 2 Bit 1 Bit O
Shutdown - 1 1 0
Switch on 0 1 1 1
Switch on + Enable operation 1 1 1 1
Disable voltage - - 0 -
Quick stop - 0 1 -
Disable operation 0 1 1 1
Enable operation 1 1 1 1

Description of bits 4to 9
« Bits 4, 5, 6, 8 and 9: For CSP, CSV, or CST mode operation

Bits Function Value Details
4 - 0 -
5 - 0 -
6 - 0 -
0 Continues to perform the operation.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 -

« Bits 4, 5 and 9: For PP mode operation

Bit 9 Bit 5 Bit 4 Details

0 0 0—1 Proceeds to the next position when the operation at the current

position is complete.

- 1 0—1 Drives to the next position immediately.

Drives from the current position to the profile position at the profile

velocity before it applies the next position.
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« Bits 6 and 8: For PP mode operation

Bits Function Value Details
0 Sets the target position to an absolute value.
6 Abs/rel
1 Sets the target position to a relative value.
0 Runs an operation or continues an operation.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).

* Bits 4, 5, 6, 8 and 9: For PV and PT mode operation

Bits Function Value Details
4 - 0 Reserved
5 - 0 Reserved
6 - 0 Reserved
0 Continues to perform the operation.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 Reserved

« Bits 4, 5, 6, 8 and 9: For HM mode operation

Bits Function Value Details
0 Does not perform the homing operation.
4 Homing Start
1 Performs or is performing the homing operation.
5 - 0 -
6 - 0 -
0 Runs the bit 4 command.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 Reserved
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0x6041 Statusword ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT - - - RO Yes - No

Statusword indicates the current state of the drive. It consists of bits that indicate the state
according to the drive and operation mode.

Bits Function Description
0 Ready to switch on
1 Switched on
2 Operation enabled
3 Fault
Refer to the description below of bits 0 to 7.
4 Voltage enabled
5 Quick stop
6 Switch on disabled
7 Warning
8 - Reserved
9 Remote Processed as a Controlword (0x6040)
Operation mode
10 Refer to the description below of bits 10, 12 and 13.
specific
11 Internal limit active | Refer to the description below of bit 11.
Operation mode
12t0 13 Refer to the description below of bits 10, 12 and 13.
specific
14 ABS position valid | Refer to the description below of bit 14.
15 - Reserved
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Description of bits 0 to 7

* Bits 0 to 7: For the current state of the drive

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O Drive State
- 0 - 0 0 0 0 Not ready to switch on
- 1 - - 0 0 0 0 Switch on disabled
- 0 1 - 0 0 0 1 Ready to switch on
- 0 1 - 0 0 1 1 Switched on
- 0 1 - 0 1 1 1 Operation enabled
- 0 0 - 0 1 1 1 Quick stop active
- 0 - - 1 1 1 1 Fault reaction active
- 0 - - 1 0 0 0 Fault
- - - 1 - - - - Main Power On
1 - - - - - - - Warning is occurred

« Bits 10, 12 and 13: For CSP and CSV mode operation

Bits State Value Details
Target 0 Unable to reach the target (position/velocity)
10
reached 1 Reached the target (position/velocity)
12 - 0 -
0 No following error (always 0 in Csv/Torque mode)
13 | Following error
1 Following error

* Bits 10, 12 and 13: For PP mode operation

Bits State Value Details
Halt (0x6040.8) = 0: Unable to reach the target position
Target 0 Halt (0x6040.8) = 1: Deceleration
10 reached Halt (0x6040.8) = 0: Reached the target position
! Halt (0x6040.8) = 1: Speed: 0

Set-point 0 Prepares the previous set point and waits for a new set point.
e acknowledge 1 Changed from the previous set point to the new set point.

Following 0 No following error
e error 1 Following error
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« Bits 10, 12 and 13: For PV mode operation

Bits State Value Details
Halt (0x6040.8) = 0: Unable to reach the target velocity
Target 0 Halt (0x6040.8) = 1: Deceleration

10 reached Halt (0x6040.8) = 0: Reached the target velocity

! Halt (0x6040.8) = 1: Speed: 0

0 Not in a zero speed state
12 ZeroSpeed

1 In a zero speed state
13 - 0 -

* Bits 10, 12 and 13: For homing mode operation

Bit 13 Bit 12 Bit 10
Homing | Homing | Target Details

error | attained | reached
0 0 0 Homing in progress
0 0 1 Homing stopped or not started
0 1 0 Performed homing operation, but did not reach the target
0 1 1 Homing completed
1 0 0 Homing error; speed not equal to 0
1 0 1 Homing error; speed equal to 0

Description of bit 11

« Bit 11: Indicates whether to use an internal limit

Bits State Value Details
Not in software position limit status or does not use the
11 Internal Limit Active ° software position limit function (0x2400).
1 Software position limit status
Description of bit 14
« Bit 14: Absolute position valid
Bits State Value Details
Homing is not complete or an alarm related to the encoder has
° occurred.
14 ABS Position Valid
Homing is complete (applied when the drive is connected to
! EtherCAT communication).
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0x605A Quick Stop Option Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
INT Oto4 2 - RW No Always Yes
This sets the quick stop option code.
Setting Value Description
0 Not used (transits into Switch On Disabled).
1 Slowly decelerates and stops according to the quick stop
deceleration (0x6085) setting. (Switch On Disabled).
2 Slowly decelerates and stops according to the quick stop
deceleration (0x6085) setting. (Switch On Disabled).
3 Stops using the torque limit value (Switch On Disabled)
0x605B Shutdown Option Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
INT Oto1l 0 - RW No Always Yes

This sets the operation to shut down the servo drive (Operation Enabled state -> Ready to Switch

On state).
Setting Value Description
0 Not used
Decelerates to a stop; enters the Switch On Disabled state; enters
1
the Ready state
0x605C Disable Operation Option Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT Otol 1 - RW No Always Yes

This sets the Disable Operation state (Operation Enabled state > Switched On state) option code.
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Setting Value

Description

0

Does not use the drive function.

Decelerates to a stop; moves to the Switch On Disabled state;

moves to the Not Ready state

0x605D Halt Option Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT Oto 4 0 - RW No Always Yes

The Halt option code sets the operation method used to move from the Operation Enabled state to
the Switched On state.

Setting Value

Description

1 Decelerates to a stop; moves to the Operation Enabled state

2 Decelerates to a stop based on the quick stop deceleration time;
move to the Operation Enabled state

3 Decelerates to a stop based on the torque limit; moves to the

Operation Enabled state

0x605E Fault Reaction Option Code ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT 0 0 - RW No Always Yes

This sets the operation method that protects the drive system during fault reactions.

Setting Value

Description

Does not use the servo drive function. The motor will retain the free-

run state.
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0x6060 Modes of Operation ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
SINT Oto 10 0 - RW Yes Always No

This sets the servo drive operation mode. The master sets the operation mode when the power is
turned on.

This drive provides the following operation modes:

Setting Value Names Details
0 - Mode not assigned
1 PP Profile Position mode
2 - Reserved
3 PV Profile Velocity mode
4 PT Profile Torque mode
6 HM Homing Mode
7 - Reserved
Setting Value Names Details
8 CSP Cyclic Synchronous Position mode
9 csv Cyclic Synchronous Velocity mode
10 CST Cyclic Synchronous Torque mode
Other - Reserved

0x6061 Modes of Operation Display ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
SINT - - - RO Yes - No
This displays the operation mode of the current drive.
0x6062 Position Demand Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
DINT - - uu RO Yes - No

This displays the position demand value in the position units (UU) specified by the user.
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0x6063 Position Actual Internal Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - pulse RO Yes - No
This parameter displays the position actual internal value in the unit of encoder pulse.
0x6064 Position Actual Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - uu RO Yes - No
This parameter displays the position actual value in a user-defined position unit (UU).
0x6065 Following Error Window ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT 0 to OXx3FFFFFFF 600000 uu RW No Always Yes
This sets the following error window to check the Following Error (Statusword, 0x6041.13).
0x6066 Following Error Timeout ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 65535 0 ms RW No Always Yes

This sets the timeout for when checking the Following Error (Statusword, 0x6041.13).
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0x6067 Position Window ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UDINT 0 to Ox3FFFFFFF 100 uu RW No Always Yes

This sets the position window for the target. If the drive remains within the position window (0x6067)
for the position window time (0x6068), then it sets bit 10 of the Statusword (0x6041.10) to 1.
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0x6068 Position Window Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 65535 0 ms RW No Always Yes
This sets the time it takes to reach the target position. If the drive remains within the position
window (0x6067) for the position window time (0x6068), then it sets bit 10 of the Statusword
(0x6041.10) to 1.
0x606B Velocity Demand Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - UU/s RO Yes - No

This displays the output speed of the position controller or the command speed input to the velocity

controller.
0x606C Velocity Actual Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - UU/s RO Yes - No

This displays the velocity actual value in user-defined position units.
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0x606D Velocity Window ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 65535 20000 UU/s RW No Always Yes
This sets the velocity window. If the difference between the target velocity and the actual velocity
remains within the velocity window (0x606D) for the amount of velocity window time (Ox606E), it
sets bit 10 of Statusword (0x6041.10) to 1.
Ox606E Velocity Window Time ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 65535 0 ms RW No Always Yes
You can set the velocity window time. If the difference between the target velocity and the actual
velocity remains within the velocity window (0x606D) for the amount of velocity window time
(Ox606E), it sets bit 10 of Statusword (0x6041.10) to 1.
0x6071 Target Torque ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -5000 to 5000 0 0.1% RW Yes Always No
This sets the target torque for the motor in 0.1% increments of the rated torque during torque
control.
0x6072 Maximum Torque ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to 5000 3000 0.1% RW Yes Always No

This sets the maximum torque that the motor can output in 0.1% increments of the rated torque

10-113



0x6074 Torque Demand Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - 0.1% RO Yes - No
This parameter displays the current torque demand value in the unit of 0.1% of the motor’s rated
torque.
0x6076 Motor Rated Torque ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT - mNm RO No - No
This displays the rated torque of the motor in mNm.
0x6077 Torque Actual Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - 0.1% RO Yes - No

This displays the torque actual value generated by the drive in 0.1% increments of the rated torque.

0x6078 Current Actual Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT - 0.1% RO Yes - No

This displays the torque actual value generated by the drive in 0.1% increments of the rated torque.
A value that is the same as the torque actual value [0x6077] is displayed.

10-114



10. Object Dictionary

0x6079 DC Link Circuit Voltage ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT - - 0.1v RO Yes - No

This displays the DC-link voltage supplied by the main power in 0.1 V units.

0x607A Target Position ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent

—2147483648 to
DINT 0 uu RW Yes Always No

2147483647

This sets the target position in the PP (Profile Position) mode or CSP (Cyclic Synchronous Position)
mode.

In the PP mode, it is used as an absolute or relative coordinate according to the Bit4 (0x6040.4)
setting of Controlword. In CSP mode, it is always used as an absolute coordinate.

0x607C Home Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
-536870912 to
DINT 0 uu RW No Always Yes
536870911

This sets the offset value for the home position of the absolute encoder or absolute external scale
and the zero position of the position actual value (0x6064).

* Incremental Encoder

If the home position is found or at the home position, the position reached by the home offset value
becomes the zero position.

* Absolute Encoder

If the absolute encoder is connected, the home offset value is added to the absolute position
(position actual value).
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0x607D Software Position Limit
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 2 - RO No - No
Subindex 1 Min. position limit
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
-1073741824 to
DINT -2000000000 uu RW No Always Yes
1073741823
Sublndex 2 Max. position limit
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
-1073741824 to
DINT 2000000000 uu RW No Always Yes
1073741823

You can set the software position limit. It limits the range of the position demand value (0x6062)

and position actual value (0x6064) and checks the new target positions for the setting value at

every cycle.

The minimum software limit value is the negative rotation limit. The maximum software limit value is
the positive rotation limit.

0x607F Max Profile Velocity ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
OX7FFFFF
UDINT 0 to OX7FFFFFFF UU/s RW Yes Always Yes
FF
This sets the maximum profile velocity for the PP mode operation.
0x6080 Max Motor Speed ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UDINT - - RPM RO Yes Always Yes

This represents the maximum speed of the motor.



0x6081 Profile Velocity ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT 0 to OX7FFFFFFF 200000 UU/s RW Yes Always Yes
This sets the profile velocity for the PP mode operation.
0x6083 Profile Acceleration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT 0 to OX7FFFFFFF 200000 UuU/s? RW No Always Yes
This sets the profile acceleration for the PP mode operation.
0x6084 Profile Deceleration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT 0 to OX7FFFFFFF 200000 UU/s? RW No Always Yes
This sets the profile deceleration for the PP mode operation.
0x6085 Quick Stop Deceleration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT 0 to OX7FFFFFFF 2000 Uu/s? RW No Always Yes

The system uses quick stop deceleration if the quick stop option code (Ox605A) is set to 2.
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0x6087 Torque Slope ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UDINT 0 to Ox7FFFFFFF 1000 0.1%ls RW Yes Always Yes
This sets the torque slope for the PT mode operation.
0x6091 Gear Ratio
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 2 - RO No - No
Subindex 1 Motor Revolutions
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
DINT 0 to 0x40000000 1 - RW No Power cycling| Yes
Sublndex 2 Shaft Revolutions
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
DINT 0 to 0x40000000 1 - RW No Power cycling| Yes
For more information, refer to Section 5.3 Electric Gear Setup.
0x6098 Homing Method ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
SINT -128 to 127 34 - RW No Always Yes

You can set the homing method. For more information, refer to 4.6 Homing.
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Setting Value Details
0 Disabled
1 Homing using index pulse and negative limit contact
2 Homing using index pulse and positive limit contact
71014 Homing using index pulse and home contact
24 Same as method 8 (does not use index pulse)
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28 Same as method 12 (does not use index pulse)
33,34 Homing by index pulse
35 Homing to the current position
-1 Homing using the negative stopper and index pulse
-2 Homing using the positive stopper and index pulse
-3 Homing using the negative stopper only
-4 Homing using the positive stopper only
The drive returns to the home position only with the home switch (HOME)
® while driving in the negative direction.
The drive returns to the home position only with the home switch (HOME)
- while driving in the positive direction.
0x6099 Homing Speeds
Sublndex 0 Number of Entries
Variable Accessibill  PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 2 - RO No - No
Sublindex 1 Switch search speed (Speed during a search for switch)
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment|  Attribute
DINT 0 to 0x40000000 500000 UU/s RW No Always Yes
Sublindex 2 Zero search speed
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
DINT 0 to 0x40000000 100000 UU/s RW No Always Yes

You can set the operation velocity for homing.

Ox609A Homing Acceleration ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UDINT 0 to 0x40000000 200000 Uu/s? RW No Always Yes

You can set the operation acceleration for homing.
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0x60B0 Position Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
-2147483648 to
DINT 0 uu RW Yes Always No
2147483647
In CSP mode, this sets the offset value added to the position command.
0x60B1 Velocity Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
-2147483648 to
DINT 0 UU/s RW Yes Always No
2147483647
In CSP mode, this corresponds to the speed feed-forward value.
In CSV mode, this sets the offset value added to the speed command value.
0x60B2 Torque Offset ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
INT -5000 to 5000 0 0.1% RW Yes Always No

In CSP and CSV modes, this corresponds to the torque feed-forward value.

In CST mode, this sets the offset value added to the torque command value.
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0x60B8 Touch Probe Function ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT 0 to OXFFFF 0x0033 - RW Yes Always No
This sets the touch probe function.
Bits Value Description
0 Does not use touch probe 1.
0 1 Uses touch probe 1.
0 Single trigger mode
! 1 Continuous trigger mode
0 Triggered by the input of touch probe 1.
? 1 Triggered by the index pulse signal.
3 - Reserved
0 Does not capture the positive edge position value of touch probe 1.
‘ 1 Captures the positive edge position value of touch probe 1.
0 Does not capture the negative edge position value of touch probe 1.
° 1 Captures the negative edge position value of touch probe 1.
6to7 - Reserved
0 Does not use touch probe 2.
° 1 Uses touch probe 2.
0 Single trigger mode
° 1 Continuous trigger mode
0 Triggered by the input of touch probe 2.
10 1 Triggered by the index pulse signal.
11 - Reserved
0 Does not capture the positive edge position value of touch probe 2.
2 1 Captures the positive edge position value of touch probe 2.
0 Does not capture the negative edge position value of touch probe 2.
e 1 Captures the negative edge position value of touch probe 2.
14to 15 - Reserved
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0x60B9 Touch Probe Status ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UINT - - - RO Yes - No

This displays the status of the touch probe.

Bits Value Description
0 Does not use touch probe 1.
0 1 Uses touch probe 1.
0 Does not store the positive edge position value of touch probe 1.
! 1 Stores the positive edge position value of touch probe 1.
0 Does not store the negative edge position value of touch probe 1.
? 1 Stores the negative edge position value of touch probe 1.
3to5 - Reserved
Toggles when the positive edge position value of touch probe 1 is
° 01 updated.
Toggles when the negative edge position value of touch probe 1 is
! 01 updated.
0 Does not use touch probe 2.
° 1 Uses touch probe 2.
0 Does not store the positive edge position value of touch probe 2.
° 1 Stores the positive edge position value of touch probe 2.
0 Does not store the negative edge position value of touch probe 2.
10 1 Stores the negative edge position value of touch probe 2.
11to 13 - Reserved
Toggles when the positive edge position value of touch probe 2 is
14 01 updated.
Toggles when the negative edge position value of touch probe 2 is
o 01 updated.

In continuous trigger mode, you can toggle to save all update values for 6, 7, 14 and 15 bits on the
positive/negative edge of the touch probe.

To disable bits 1, 2, 9 and 10 (saving the position values on the rising/falling edges of touch probes

1 and 2) of the touch probe state (0x60B9), disable bits 4, 5, 12 and 13 (using sampling on the
rising/falling edges of touch probes 1 and 2) of the touch probe function (Ox60B8) and enable them.
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0x60BA Touch Probe 1 Positive Edge Position Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - uu RO Yes - No
This represents the positive edge position value of touch probe 1.
0x60BB Touch Probe 1 Negative Edge Position Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - uu RO Yes - No
This represents the negative edge position value of touch probe 1.
0x60BC Touch Probe 2 Positive Edge Position Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - uu RO Yes - No
This represents the positive edge position value of touch probe 2.
0x60BD Touch Probe 2 Negative Edge Position Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - uu RO Yes - No

This represents the negative edge position value of touch probe 2.
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0x60EO Positive Torque Limit Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
You can set the positive torque value limit.
0x60E1 Negative Torque Limit Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
You can set the negative torque value limit.
O0x60F4 Following Error Actual Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - uu RO Yes - No
This parameter displays the following error actual value during position control.
0x60FC Position Demand Internal Value ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assignm
Type bility Attribute g
ent
DINT - - pulse RO Yes - No

This represents the value entered as the command during position control.
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0x60FD Digital Inputs ALL
PDO
Variable Accessi Variable Savin
Setting Range Initial Value Unit Assighm
Type bility Attribute g
ent
UDINT - - - RO Yes - No
They indicate the status of digital inputs.
Bits Description
0 NOT (Negative Limit Switch)
1 POT (Positive Limit Switch)
2 HOME (Home Position Sensor Input)
3to 15 Reserved
16 DI #1(1/O pin 11), 0:Open, 1:Close
17 DI #2(1/O pin 12), 0:Open, 1:Close
18 DI #3(1/O pin 7), 0:Open, 1:Close
19 DI #4(1/O pin 8), 0:Open, 1:Close
20 DI #5(1/O pin 13), 0:Open, 1:Close
Bits Description
21 DI #6(1/O pin 14), 0:Open, 1:Close
22 DI #7(1/0 pin 9), 0:Open, 1:Close
23 DI #8(1/O pin 10), 0:Open, 1:Close
24~30 Reserved
31 STO(Safe Torque Off), 0:Close, 1:Open
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0x60FE Digital Outputs
Subindex 0 Number of Entries
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
USINT - 2 - RO No - No
Subindex 1 Physical outputs
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always No
Subindex 2 Bit mask
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always Yes
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Description of physical outputs

Bit mask

Bits Description
Oto 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 3 and 4)
10 Provided that the relevant bit mask (0Ox60FE:02.16) is set to 1.
Forced output (0: OFF, 1: ON) of DO #2 (1/O pins 23 and 24)
o Provided that the relevant bit mask (Ox60FE:02.17) is set to 1.
Forced output (0: OFF, 1: ON) of DO #3 (I/O pins 25 and 26)
18 Provided that the relevant bit mask (Ox60FE:02.18) is set to 1.
Forced output (0: OFF, 1: ON) of DO #4 (1/O pins 1 and 2)
19 Provided that the relevant bit mask (Ox60FE:02.19) is set to 1.
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2 (0: OFF, 1: ON)
26 Output status of DO #3 (0: OFF, 1: ON)
27 Output status of DO #4 (0: OFF, 1: ON)
28to 31 Reserved
Bits Description
Oto 15 Reserved
Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 3
10 and 4)
Forced output setting (0: Disable, 1: Enable) of DO #2 (I/O pins 23
o and 24)
Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 25
18 and 26)
Forced output setting (0: Disable, 1: Enable) of DO #4 (I/O pins 1
19 and 2)
20to 31 Reserved
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Ox60FF Target Velocity ALL
Variable Initial PDO Variable
Setting Range Unit | Accessibility Saving
Type Value Assignment | Attribute
—2147483648 to
DINT 0 UU/s RW Yes Always No
2147483647
This sets the target velocity in PV mode and CSV mode.
0x6502 Supported Drive Modes ALL
Variable Accessibil PDO Variable
Setting Range Initial Value Unit Saving
Type ity Assignment| Attribute
UDINT - 0x000003AD - RO No - No
This displays the mode(s) supported by the drive.
Bits Supported modes Details
0 PP (Profile Position) 1: Supported
1 VI (Velocity) 0: Not supported
2 PV (Profile Velocity) 1: Supported
3 PT (Torque Profile) 1: Supported
4 Reserved 0
5 HM (Homing) 1: Supported
6 IP (Interpolated Position) 0: Not Supported
7 CSP (Cyclic Synchronous Position) 1: Supported
8 CSV (Cyclic Synchronous Velocity) 1: Supported
9 CST (Cyclic Synchronous Torque) 1: Supported
10to 31 | Reserved 0
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11. Product Specifications

11.1 Servo Motor

m Heat Sink Specifications

Item Dimensions (mm) Item
AP0O4 250x250x6
AP0O6 250x250x6
APO8 250x250x12
Aluminum
AP13 350x350x20
AP18 550x550x30
AP22 650x650x35

Note 1. The product specifications are based on the data measured after the heat sink is

mounted.

X The product specifications are based on the measurement data obtained after mounting the heat sink.

X |P grade products do not include the shaft penetration part.

X IP grade is not guaranteed for any gearbox attached.

X When a cable is bent by more than the specified bending rate, it may not qualify for the specified IP grade.

X Use only the dedicated heat sink cables to satisfy the specified IP grade conditions.
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11. Product Specifications

11.1.1 Product Features
m Product Features [200V]

Servo Motor Type (APM-00000) SCO04A | SCO6A SCO08A SC10A
Applicable Drive (L7NHFxxxU) L7NHFAO010U
Rated Output [kw] 04 0.6 0.8 1.0
[N-m] 1.27 1.91 2.55 3.19
Rated Torque
[kgf-cm] 12.99 19.49 25.98 32.48
Maximum [N-m] 3.82 5.73 7.64 9.56
Instantaneous
Torque [kgf-cm] 38.96 58.47 77.95 97.43
Rated Current [A] 2.82 3.58 4.83 5.37
Peak Current [A] 8.46 10.74 14.49 16.11
Ratfl‘il'zé’it;t'o” [r/min] 3000
ROIZ;XAT/:T;GW [r/min] 5000
) [kg:m2x10 4] 0.67 1.09 151 1.93
Moment of Inertia
[gf-cm-s?] 0.69 1.11 1.54 1.97
Permitted Load Inertia Motor inertia x 15
Rated Power Rate [KW/s] 24.05 3339 [ 4302 | 5257
Velocity, Standard Quad. Type Incremental 3000[P/R]
Position Detector Option Serial Type 19[Bit]
Protection Method Fully enclosed self-cooling IP55 (excluding shaft penetration part)-
Time Rating Continuous
L Ambient . . o . o
specgéc;tl:?gss and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight Ikl 1.9 | 2.5 | 3.2 | 3.8 | |

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

8.00 -Repea:tedly u=sed ar.-ia \\

6.00

4.00

0.00 .

200 Fcontinually used area ™ \1
H i

0 1,000

2,000 3,000 4,000 5,000

Speed [r/min) |

Torque [Nm] APM-SCO4A Torque [Nm] APM-SCO6A Torque [Nm] APM-SCOBA
400 - . . 6.00 - . . . . . . N
i f i \ i f i \ 7.50 H f 1
3.20 —Repeatedlyused area- \ 480 —-Repeatedlyused area« \ 600 |.Repeatedlyused area. \
240 N 3.60 450 | | i \
1.60 2.40 \ 3.00 \
080 - - — 120 - : A 50 - - A
- Continually used area . Continually used area: L50  gontinually used area:
oop L1 1 i oo L1 1 i oop L1 1 i
0 1000 2000 3,000 4,000 5,000 0 1000 2000 3,000 4,000 5,000 0 1000 2000 3,000 4,000 5,000
Speed (r/min] | Speed [r/min] Speed (r/min] |
Torque [Nm) APM-SC10A N ¢
1000 ; ;
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m Product Features [200V]

Servo Motor Type (APM-00000) SCO03D SC05D SC06D SC07D
Applicable Drive (L7NHFxxxU) L7NHFA010U
Rated Output [kw] 0.30 0.45 0.55 0.65
[N-m] 1.43 2.15 2.63 3.10
Rated Torque
[kgf-cm] 14.61 21.92 26.79 31.66
Maximum [N-m] 4.30 6.45 7.88 9.31
Instantaneous
Torque [kgf-cm] 43.84 65.77 80.38 94.99
Rated Current [A] 2.59 3.23 3.82 4.42
Peak Current Al 7.77 9.69 11.46 13.26
Rated Rotation .
Velocity [r/min] 2000
Maximum .
Rotation Velocity [r/min] 3000
[kg:-m2x10 4] 0.67 1.09 151 1.93
Moment of Inertia
[of-cm-s?7] 0.69 111 1.54 1.97
Permitted Load Inertia 15 times of motor inertia
Rated Power Rate [kW/s] 30.43 42.27 45.69 49.97
Velocity, Standard Quadrature Type Incremental 3000[P/R]
Position Detector Option Serial type 19-bit

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Ambient .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight k] 1.9 | 25 | 3.2 3.9 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-SC03D Torque [Nm] APM-SCO5D Torque [Nm] APM-SC06D
5.00 : ; 7.00 : r 8.50 ; T
4.00 : : -1 5.60 [ 1 : \ 6.80 - Repeatedly used area N
Repeatedly used area Repeatedly used area
3.00 4.20 5.10
2.00 2.80 3.40
100 - N —— | 140 Conti 170 - Continually used area -
Continually used area Contmu‘ally used arfea : y )
0.00 . . 0.00 . L 0.00 . L
] 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-SCO7D

10.00 : i

8.00 - Repeatedly used area \

6.00

4,00

200 [ Continually used area ™"

0.00 i ‘

0 1,000 2,000 3,000
Speed [r/min]
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m Product Features [200V]

Servo Motor Type (APM-00000) FCLO4A FCLOGA FCLO8A FCL10A
Applicable Drive (L7NHFxxxU) L7NHFA010U
Rated Output [kW] 0.40 0.60 0.75 1.00
[N-m] 1.27 1.91 2.39 3.18
Rated Torque
[kgf-cm] 12.99 19.49 24.36 32.48
Maximum [N-m] 3.82 5.73 7.16 9.55
Instantaneous
Torque [kgf-cm] 38.98 58.47 73.08 97.44
Rated Current [A] 2.58 3.81 5.02 5.83
Peak Current [A] 7.75 11.42 15.07 17.50
Rated Rotation .
Velocity [r/min] 3000
Maximum .
Rotation Velocity [r/min] 5000
[kg:-m2x10 4] 0.530 0.897 1.264 1.632
Moment of Inertia
[gf-cm-s?] 0.541 0.915 1.290 1.665
Permitted Load Inertia Motor inertia x 15
Rated Power Rate [kWi/s] 30.60 40.66 45.09 62.08
Velocity, Standard Serial Multi-Turn Built-in Type(19bit)
Position Detector Option X
Protection Method Fully enclosed self-cooling IP67 (excluding shaft penetration part)-
Time Rating Continuous
Ambient ) o .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kgl 152 | 214 ‘ 2.68 | 3.30 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FCLO4A Torque [Nm] APM-FCLOGA Torque [Nm] APM-FCLOBA
4.00 6.00 8.00 T T T
3.20 Repeatedly used area \ 480 (-Repeatedly used area \\ 6.40 |- AN

Repeatedly used area \

\ 3.60 \\ 4.80 \
1.60 2.40 \ 3.20
SEEEAN — —

2.40

0.80 “Continually used area 120 ““Continually used area 160 “"Continually used area
0.00 i i i 0.00 i i i 0.00 i i i
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FCL10A
10.00

N\

8.00 [-Repeatedly used area ¥
6.00 \
4,00

2.00 rContinually used area

0.00 i i ‘
0 1,000 2,000 3,000 4,000 5,000
Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FCLO3D FCLOSD FCLO6D FCLO7D
Applicable Drive (L7NHFxxxU) L7NHFA010U
Rated Output [kw] 0.30 0.45 0.55 0.65
[N-m] 1.43 2.15 2.63 3.10
Rated Torque
[kgf-cm] 14.62 21.92 26.80 31.67
Maximum [N-m] 4.30 6.45 7.88 9.31
Instantaneous
Torque [kgf-cm] 43.85 65.77 80.39 95.01
Rated Current [A] 2.50 3.05 3.06 3.83
Peak Current [A] 7.51 9.16 9.18 11.50
Rated Rotation .
Velocity [r/min] 2000
Maximum .
Rotation Velocity [r/min] 3000
[kg:-m2x10 4] 0.530 0.897 1.264 1.63
Moment of Inertia
[gf-cm-s?] 0.541 0.915 1.290 1.66
Permitted Load Inertia Motor inertia x 15
Rated Power Rate [kwi/s] 38.73 51.47 54.56 59.03
Velocity, Standard Serial Multi-Turn Built-in Type(19bit)
Position Detector Option X
Protection Method Fully enclosed self-cooling IP67 (excluding shaft penetration part)-
Time Rating Continuous
Ambient ) o .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 1.26 | 212 2.66 2.78 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FCLO3D Torque [Nm] APM-FCLO5D Torque [Nm] APM-FCLO6D
5.00 | ; 7.00 ; ; 9.00 ; 1
. g : . : :
4.00 |- ' TN 5.60 [------eeet N\ 7.20 [ . N
Repeatedly used area \ Repeatedly used area \ Repeatedly used area \
3.00 4.20 N 5.40 \
2.00 2.80 3.60
_______ A e ‘—"-t-.._\
100 Continually used area 1.40 Continually used area 1.30 Continually used area
0.00 ‘ i 0.00 i ‘ 0.00 ‘ ‘
0 1,000 2,000 3,000 ] 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FCLO7D
10.00 T 7
8.00 - Repeatedly used area \\
6.00
4.00
200 Continually used area
0.00 : ‘
0 1,000 2,000 3,000
Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) HEQO9A HE15A HE30A
Applicable Drive (L7NHFxxxU) L7NHFAO010U L7NHFA020U L7NHFA035U
Rated Output [kw] 0.9 15 3
[N-m] 2.86 4.77 9.55
Rated Torque
[kgf-cm] 29.23 48.72 97.43
Maximum [N-m] 8.59 14.32 28.64
Instantaneous
Torque [kgf-cm] 87.69 146.15 292.29
Rated Current [A] 4.95 8.23 17.16
Peak Current [A] 14.85 24.69 51.48
Ra‘f/‘;'zgit;“o” [r/min] 3000
Maximum .
Rotation Velocity [r/min] 5000
[kg:-m2x10 4] 19.56 22.27 31.81
Moment of Inertia
[gf-cm-s?] 19.96 22.72 32.46
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kW/s] 4.10 10.01 22.03
Velocity Standard Quadrature Type Incremental 2048P/R
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP55 (excluding shaft penetration part)-

Time Rating Continuous
Ambient .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kg] 5.8 | 7.4 10.83 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-HE09A Torque [Nm] APM-HE15A Torque [Nm] APM-HE30A
9.00 15.00 30.00
Repeatedly used area Repeatedly used area 24.00 --Repeatedly used area
6.00 10.00 \
18.00 \
12.00
3.00 5.00
Continually used area Continually used area 6.00 Continually used area
0.00 i i 0.00 i i 0.00 i i
0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000
Speed [r/min] Speed [r/min] Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO9A FE15A FE22A FE30A
Applicable Drive (L7NHFxxxU) L7NHFA010U L7NHFA020U L7NHFA035U
Rated Output [kw] 0.9 15 2.2 3.0
[N-m] 2.86 4.77 7.00 9.55
Rated Torque
[kgf-cm] 29.20 48.70 71.40 97.40
Maximum [N-m] 8.59 14.32 21.01 28.65
Instantaneous
Torque [kgf-cm] 87.70 146.10 214.30 292.20
Rated Current [A] 6.45 9.15 13.24 16.09
Peak Current [A] 19.35 27.45 39.72 48.27
Rated Rotation .
Velocity [r/min] 3000
Maximum .
Rotation Velocity [r/min] 5000
[kg:-m2x10 4] 5.66 10.18 14.62 19.04
Moment of Inertia
[of-cm-s?7] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kwi/s] 14.47 22.38 33.59 47.85
Velocity, Standard Serial Multi-Turn Type(19bit)

Position Detector Option

X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Teﬁ’nn[;l;:'::re Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight k] 5.0 | 6.7 ‘ 8.5 | 10.1 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [N APM-FEQO9A Torque [Nm] APM-FE15A Torque [Nm APM-FE22A
10.00 ; . . 15.00 24.00 : ; ;
8.00 | T i i N 1200 --Repeatedly used area \ ' : !
Repeatedly used area \ \\ 18.00 -Repeatedly used area N
6.00 9.00 \
\ \ 12.00
4.00 6.00 \
—\ T
— 6.00
200 - . T — 3.00 - i ;
Continually used area Cont:lnually:used a:rea Continually used area
0.00 ‘ : - 0.00 : ‘ . 0.00 ‘ - I
0 1,000 2000 3,000 4,000 5000 0 1,000 2000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE30A
30.00

24.00 |[Repeatedly used area

18.00 \
\

12,00

6.00

[Continually used area |
0.00 i i i

1] 1,000 2,000 3,000 4,000 5,000
Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO6D FE11D FE16D FE22D
Applicable Drive (L7NHFxxxU) L7NHFAQ008U L7NHFA010U L7NHFA020U
Rated Output [kw] 0.6 11 1.6 2.2
[N-m] 2.86 5.25 7.63 10.5
Rated Torque
[kgf-cm] 29.2 53.60 77.90 107.10
Maximum [N-m] 8.59 15.75 22.92 31.51
Instantaneous
Torque [kgf-cm] 87.70 160.70 233.80 321.40
Rated Current [A] 4.56 6.47 10.98 12.97
Peak Current [A] 13.68 19.41 32.94 38.91
Rated Rotation .
Velocity [r/min] 2000
Maximum .
Rotation Velocity [r/min] 3000
[kg:-m2x10 4] 5.66 10.18 14.62 19.04
Moment of Inertia
[gf-cm-s?] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kW/s] 14.49 27.08 39.89 57.90
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X
Protection Method Fully enclosed self-cooling IP65 (excluding shaft penetration part)-
Time Rating Continuous
Ambient ) o .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kg] 5.0 | 6.7 8.5 10.1 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FE06D Torque [Nm] APM-FE11D Torque [Nm] APM-FE16D
10.00 r ; 20.00 25.00 T '
800 [— ; ' N 16.00 2000 [ ' AN
Repeatedly used area \ \ \ Repeatedly used area \
6.00 1200 -Repeatedly used area

. \ 15.00
4.00 8.00 \ 10.00

e e —
200t ) 400 [~ 500 - N
Continually used area Continually used area Continually used area
0.00 i i 0.00 ! ‘ 0.00 ! ‘
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE22D
35.00 T

! ! \
28.00 “"Repeatedly used area \

21.00 \
14.00

N

7.00 -Continually used area

0.00 ‘ ‘

0 1,000 2,000 3,000
Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO5G FEO09G FE13G FE17G
Applicable Drive (L7NHFxxxU) L7NHFA008U L7NHFAO010U L7NHFA020U
Rated Output [kw] 0.45 0.85 1.3 1.7
[N-m] 2.86 5.41 8.27 10.82
Rated Torque
[kgf-cm] 29.22 55.19 84.41 110..38
Maximum [N-m] 8.59 16.23 24.82 32.46
Instantaneous
Torque [kgf-cm] 87.66 165.57 253.23 331.14
Rated Current [A] 4.56 6.67 11.90 13.36
Peak Current [A] 11.68 20.01 35.70 40.08
Rated Rotation .
Velocity [r/min] 1500
Maximum .
Rotation Velocity [r/min] 3000
[kg:-m2x10 4] 5.66 10.18 14.62 19.04
Moment of Inertia
[of-cm-s?7] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kwi/s] 14.49 28.74 46.81 61.46
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Teﬁ’nn[;l;:'::re Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight k] 5.0 | 6.7 ‘ 8.5 | 10.1 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FE05G Torque [Nm] APM-FE09G Torque [Nm] APM-FE13G
10.00 ; . 16.00 ; ; 25.00 ; ;
8.00 i : N Repeatedly used area \ \ 20.00 Repeatedly used area \
Repeatedly used area \ 12.00 :
6.00 \ 15.00
8.00
4.00 10.00
— —
200 L ' ——— 400 | i — 500 L .
: Continually used area Continually used area - Continually used area
0.00 ! ‘ 0.00 ‘ 0.00 i ‘
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE17G
35.00 v
28.00 [Repeatedly used area \'
21.00 \
14.00 N
—
7.00 rContinually used area
0.00 :
0 1,000 2,000 3,000
Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO3M FEO6M FEO9M FE12M
Applicable Drive (L7NHFxxxU) L7NHFA004U L7NHFA008U L7NHFAO010U L7NHFA020U
Rated Output [kw] 0.3 0.6 0.9 12
[N-m] 2.86 5.72 8.59 11.46
Rated Torque
[kgf-cm] 29.22 58.4 87.7 116.9
Maximum [N-m] 8.59 17.18 25.77 34.22
Instantaneous
Torque [kgf-cm] 87.66 175.3 262.9 349.1
Rated Current [A] 2.73 4.56 6.18 10.67
Peak Current [A] 8.19 13.68 18.54 32.01
Rated Rotation .
Velocity [r/min] 1000
Maximum .
Rotation Velocity [r/min] 2000
[kg:-m2x10 4] 5.66 10.18 14.62 19.04
Moment of Inertia
[gf-cm-s?] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kW/s] 14.49 32.22 50.48 68.91
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Teﬁnrlzir?::re Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kg] 5.0 | 6.7 8.5 10.1 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

1,000

2,000
Speed [r/min]

Torque [Nm] APM-FEO3M Torque [Nm] APM-FEO6M Torque [Nm] APM-FEO9M
10.00 T 20.00 r 30.00 T
‘ ' —_—
8.00 N 16.00 b N 24.00 -
Repeatedly used area \ Repeatedly used area \ Repeatedly used area \
6.00 \ 12.00 \ 18.00 \
4.00 8.00 12.00
200 - ) 4.00 ) - 6.00 . e
Continually used area Continually used area Continually used area
0.00 ‘ 0.00 * 0.00 ‘
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE12M
40.00 T
32.00 : N
Repeatedly used area \
24.00 \
16.00
800 " Continually used area
0.00 -




11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00O0CO0) FF30A FF50A FF22D FF35D FF55D FF75D
Applicable Drive (L7NHFxxxU) L7NHFAQO35U L7NHFAO50U L7NHFA020U L7NHFA035U L7NHFA050U L7NHFA075U
Rated Output [kw] 3.0 5.0 2.2 35 55 7.5
[N-m] 9.55 15.91 10.50 16.70 26.25 35.81
Rated Torque
[kgf-cm] 97.40 162.30 107.10 170.40 267.80 365.40
Maximum [N-m] 28.65 47.74 35.50 50.10 78.76 89.53
Instantaneous
Torque [kgf-cm] 292.30 487.00 321.30 511.40 803.40 913.50
Rated Current [A] 15.26 26.47 13.07 16.48 28.78 32.95
Peak Current [A] 45.78 79.41 39.21 49.44 86.34 82.375
Rated Rotation [r/min] 3000 2000
Velocity
Maximum .
Rotation Velocity [r/min] 5000 3000 2500
[kg:-m2x10 4] 27.96 46.56 27.96 46.56 73.85 106.70
Moment of Inertia
[gf-cm-s?] 28.53 47.51 28.53 47.51 75.36 108.90
Permitted Load Inertia Motor inertia X 5
Rated Power Rate [kW/s] 32.59 54.33 39.43 59.89 93.27 120.15
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X
Protection Method Fully enclosed self-cooling IP65 (excluding shaft penetration part)-
Time Rating Continuous
Ambient ) o .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 125 | 17.4 ‘ 125 | 17.4 | 25.12 ‘ 33.8

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FF30A Torque [N APM-FF50A Torgque [Nm] APM-FF22D
30.00 ; " i 50.00 . : 35.00 T T
24.00 Repea&edly uéed are‘a \ 40.00 _.Repeiatedly ulsed aréa \ 28.00 - ' N\
: \ ’ : Repeatedly used area \
18.00 \ 30.00 21.00 \
12.00 20.00 14.00
. X . —-..-.-...
6.00 Contln‘ually u§ed area 10.00 "Contlpually lIJsed area 7.00 " Continually used area
0.00 | ‘ ‘ 0.00 i i ‘ 0.00 ! :
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [N APM-FF35D Torque [Nm] APM-FF55D Torque [N APM-FF75D
i : : 100.00 X
50.00 g 80.00 ; ; ; : A
40,00 |Repeatedly used area \ | . Repeatedly used area \ 80.00 (Repeatedly used area \
. \ 60.00 \
20.00 \ o 40.00
: 20.00 e — L
1000 fcontinually used area Continually used area 2000 Continually used area
0.00 L 0.00 L L 0.00 L L
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FF20G FF30G FF44G FF60G FF75G
Applicable Drive (L7NHFxxxU) L7NHFA020U L7NHFA035U L7NHFA050U L7NHFAO075U
Rated Output [kw] 1.8 2.9 4.4 6.0 7.5
[N-m] 11.45 18.46 28.00 38.20 47.70
Rated Torque
[kgf-cm] 116.90 188.30 285.70 389.80 487.20
Maximum [N-m] 34.35 55.38 78.40 95.50 119.30
Instantaneous
Torque [kgf-cm] 350.60 564.90 799.60 974.90 1,217.30
Rated Current [A] 12.16 15.98 30.70 35.14 35.26
Peak Current [A] 36.48 47.94 85.96 87.85 88.15
Rated Rotation .
Velocity [r/min] 1500
Maximum .
Rotation Velocity [r/min] 3000 2700 3000 2500 2200
[kg-m?x10 4] 27.96 46.56 73.85 106.70 131.30
Moment of Inertia
[gf-cm-s?] 28.53 47.51 75.36 108.90 134.00
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kW/s] 46.92 73.14 106.15 136.73 173.63
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Ambient .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 12.5 | 17.4 ‘ 25.2 33.8 | 385 ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

[
Torque [Nm) APM-FF20G Torque [Nm] APM-FF30G Torque [Nm) APM-FF44G
40.00 : : 60.00 . 80.00 h ; \,
; : 48.00 i \ 64.00 --Repeatedly used area
30.00 Repeatedly used area h\ Repeatedly used area
\| 36.00 48.00 \
20.00 \
\ 24.00 ‘ L —
10.00 12.00 T— N 16.00 (--Continually used area
Continually used area ‘j . Continually used area I 0.00 i i
0.00 . . 0.00 : 0 1,000 2,000 000
0 1,000 2,000 3,000 0 1,000 2,000 3,000 Speed [r/min]
Speed [r/min] Speed [r/min]
Torque [Nm) APM-FF60G Torgue [Nm] APM-FF75G
100.00 T
' i \ 120.00 '
80.00 ~Repeatedly used area Repeatedly used area \
90.00 -
60.00 \
40.00 60.00 S
20.00 _Continuallry used area 30.00 *"'Continua”y used area
0.00 i i 0.00 i
0 1,000 2,000 3,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FF12M FF20M FF30M FF44M
Applicable Drive (L7NHFxxxU) L7NHFA020U L7NHFA035U L7NHFA050U
Rated Output [kw] 12 2.0 3.0 4.4
[N-m] 11.46 19.09 28.64 42.02
Rated Torque
[kgf-cm] 116.9 194.8 292.2 428.7
Maximum [N-m] 34.38 57.29 85.94 105.05
Instantaneous
Torque [kgf-cm] 350.70 584.40 876.60 1,071.52
Rated Current [A] 11.01 12.96 16.58 30.60
Peak Current [A] 33.03 38.88 49.74 85.68
Rated Rotation .
Velocity [r/min] 1000
Maximum .
Rotation Velocity [r/min] 2000 1700 2000
[kg-m?x10™ 4] 27.96 46.56 73.85 106.7
Moment of Inertia
[gf-cm-s?] 28.53 4751 75.36 108.9
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwi/s] 46.94 78.27 111.04 165.38
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Teﬁ’nn[;l;:'::re Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 12.5 | 17.4 ‘ 25.2 | 33.8 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque (Nm) APM-FF12M Torque (Nm] APM-FF20M Torque Nim) APM-FF30M
40.00 T 60.00 90.00
i ! —_—
32.00 ; AN 4800 [Repeatedly used area "\ 7200 [Repeatedly used area
Repeatedly used area \ \ \
24.00 b \ 54.00 \ \
16.00 L 36.00
12.00 :
800 |omeee- Continually used area | 18.00 )
Continually used area 0.00 ; Continually used area I
0.00 ' 0 1,000 2000 | 000 '
0 1,000 2,000 Speed [r/min] 0 1,000 2,000
Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF44M
120.00 t
Repeatedly used area\
90.00 \
60.00
30.00 Continually used area
0.00 i
0 1,000

2,000
Speed [r/min]

LS,ELECTRIC Ill-13




11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FG22D FG35D FG55D FG75D
Applicable Drive (L7NHFxxxU) L7NHFAQ020U L7NHFA035U L7NHFA050U L7NHFA750U
Rated Output [kw] 2.2 35 55 7.5
[N-m] 10.50 16.71 26.25 35.81
Rated Torque
[kgf-cm] 107.1 170.4 267.8 365.4
Maximum [N-m] 31.51 50.12 78.76 89.53
Instantaneous
Torque [kgf-cm] 321.30 511.30 803.4 913.5
Rated Current [A] 10.25 14.67 29.74 30.17
Peak Current [A] 30.75 44.01 89.22 75.43
Rated Rotation .
Velocity [r/min] 2000
Maximum .
Rotation Velocity [r/min] 3000 2700 3000 2500
[kg:-m2x10 4] 41.13 71.53 117.72 149.4
Moment of Inertia
[gf-cm-s?] 41.97 72.99 120.12 152.45
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kW/s] 26.78 38.99 58.51 85.83
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X
Protection Method Fully enclosed self-cooling IP65 (excluding shaft penetration part)-
Time Rating Continuous
Ambient Operati :0-40°C, S :-10 - 60°C
Specifications and Temperature perating temperature: O - , Storage temperature: -10 -
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 15.4 | 20.2 28.12 33.45 | ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm) APM-FG22D Torque (Nm] APM-FG35D Torque [Nm) APM-FG55D
B H | 50.00 i v 80.00 H :

28.00 + ! \ 40,00 -Repeatedly used area

Repeatedly used area \ 64.00

21.00 \ 30.00 -
| \ \

14.00 20.00 \ f 32,00 “4

|__._Repeatedly used area \

700 Continually used area ‘1 1000 -Continually used area ‘| ' ] 16.00 - Continually used area
0.00 ! : 0.00 ‘ ! 0.00 ! :
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FG75D
100.00 T T
R e———
80.00 'Repeatedly used area
60.00
40.00
2000 ~Continually used area I
0.00 . !
0 1,000 2,000 3,000
Speed [r/min]
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11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FG20G FG30G FG44G FG60G
Applicable Drive (L7NHFxxxU) L7NHFA020U L7NHFA035U L7NHFA050U L7NHFAO075U
Rated Output [kw] 1.8 2.9 4.4 6.0
[N-m] 11.50 18.50 28.00 38.2
Rated Torque
[kgf-cm] 116.9 188.4 285.8 389.7
Maximum [N-m] 34.40 55.40 78.40 95.50
Instantaneous
Torque [kgf-cm] 350.80 565.10 800.24 974.30
Rated Current [A] 11.18 16.21 31.72 32.18
Peak Current [A] 33.54 48.63 88.82 96.54
Rated Rotation .
Velocity [r/min] 1500
Maximum .
Rotation Velocity [r/min] 2700 3000 2500
[kg-m?x10™ 4] 14.13 71.53 117.72 149.4
Moment of Inertia
[gf-cm-s?] 41.97 72.99 120.12 152.45
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwi/s] 31.91 47.66 66.64 97.63
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Ambient ) . o . .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C

Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)

Weight [ka] 15.4 | 20.2 28.0 33.45 | |

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FG20G Torque [Nm] APM-FG30G Torque [Nm] APM-FG44G
40.00 T 60.00 H 80.00 .
‘—-—\: N Repeatedly used area
32.00 ¢ -+ \ 48.00 64.00 — SRR S D v e
Repeatedly used area Repeatedly used area
24.00 A 36.00 \ 48.00 \
16.00 \ 24,00 \ 32.00
~ T
— )
! g WA VR |- Continually used area .- 1
800 Continually used area l I 1200 continually used area Y ] 16.00 AnuaiLused i
0.00 - i 000 | ‘ i 0.00 : i
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FG60G
120.00 T T
90.00 Repgate_dly_usgd _areé ------------------ =
60.00
30.00 .
Continually used area
0.00 i i
0 1,000 2,000

3,000
Speed [r/min]




11. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FG12M FG20M FG30M FG44M FG60M
Applicable Drive (L7NHFxxxU) L7NHFA020U L7NHFA020U L7NHFA020U L7NHFA075U
Rated Output [kw] 1.2 2.0 3.0 4.4 6.0
[N-m] 11.50 19.10 28.60 42.00 57.29
Rated Torque
[kgf-cm] 116.9 194.9 292.3 428.7 584.6
Maximum [N-m] 34.40 57.30 85.90 126.00 143.2
Instantaneous
Torque [kgf-cm] 350.8 584.6 876.9 128.61 1,432.4
Rated Current [A] 11.28 13.10 15.52 27.26 39.32
Peak Current [A] 33.84 39.3 46.56 81.78 98.30
Rated Rotation .
Velocity [r/min] 1000
Maximum .
Rotation Velocity [r/min] 2000 1600 1900 2000
[kg-m?x10 4] 41.13 71.53 117.72 149.40 291.36
Moment of Inertia
[gf-cm-s?] 41.97 72.99 120.12 152.45 297.31
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kW/s] 31.91 51.00 69.70 118.14 112.65
Velocity, Standard Serial Multi-Turn Type(19bit)
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Ambient .
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 15.4 | 20.2 28.0 | 335 | 66.2 ‘

4 Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

2,000
Speed [r/min]

Torque [Nm] APM-FG12M Torque [N APM-FG20M Torgque [Nm] APM-FG30M
40.00 T 60.00 90.00
| AN A
32.00 : = 48.00 | Repeatedly used area ‘ 7200  Repeatedly used area
Repeatedly used area \ \ \
24.00 36.00 \ 54.00 \
16.00 24.00 36.00 .
_-'_"-——‘ ]
8.00 - 1200 fcontinually used area 18.00 Continually used area
Continually used area \ \
0.00 L 0.00 1 0.00 1
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm) APM-FG44M Torque [Nm] APM-FG6OM
130.00 150.00
T Y T \
104.00 - Repeatedly used area 120.00 +-Repeatedly used area
| \
78.00 \\ 90.00 \
52.00 60.00
26.00 ~Continually used area 3000 Continually ”S‘?d area
0.00 i 0.00 !
0 1,000 0 1,000

2,000
Speed [r/min]
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11. Product Specifications

m Electric Brake Specifications

4 -

LS

Xmotion

4 -

LS

Xmotion

Input
Output
Encoder

C€

Serial No. :

APMC-FALR5AMSN

3~, 220V, 0.95A
50w, 3000rpm
Serial. 16/18bit
MB4H5004

67 (ID:702)

MFG:01

o
% %
Mfd. by LS Mecapion
Dist. by LS ELECTRIC

Input
Output

Encoder
Serlal No.

APMC-FBLD1AMK

3~, 220V, 0.95A
100w, 3000rpm
Serial. 16/19bit
MB4H5001

67 (ID:714)

MFG:01

'.T = .

L ] B a:
Mfd. by LS Mecapion
Dist. by LS ELECTRIC

€ @

LS Mecapion LS Mecapion
MADE IN CHINA MADE IN CHINA
Applicable FG/FGP110G
Motor Series FAL FBL FCL FE/FEP FF/FFP FGIFGP | - biroG
Purpose Maintenance | Maintenance | Maintenance | Maintenance | Maintenance | Maintenance | Maintenance
Input voltage [V] DC 24V DC 24V DC 24V DC 24V DC 24V DC 90V DC 24V
Static friction
torque [Nem] 0.32 1.47 3.23 10.4 40 74 120
Capacity [W] 6 6.5 9 19.4 25 32 26
Coil re[;']Stance 96 89 64 29.6 23 327 222
Rated[AC]“”e”t 0.25 0.27 0.38 0.81 1.04 0.28 1.08
Braking method | Spring brake | Spring brake | Spring brake | Spring brake | Spring brake | Spring brake | Spring brake
Insulation grade Grade F Grade F Grade F Grade F Grade F Grade F Grade F
Note 1) The same specifications apply to all electric brakes installed in our servo motors.
Note 2) Electric brakes are designed to maintain a stop. Never use them for absolute braking.
Note 3) The characteristics of the electric brakes were measured at 20°C.
Note 4) These brake specifications are subject to change. Check the voltage specifications shown on your
specific motor.
Note 5) FAL, FBL, FCL, FE, and FEP Series brakes satisfy UL specification class 2.




11. Product Specifications

11.1.2 External View
m SC Series | APM-SC04A, SC03D, SCO06A, SC05D, SC08A, SC06D, SC10A, SC07D

4-06.6
penetration

PCD90+0.1

j

©

0.04

(11004

"CB+0.5"

il

A

o=

]

; X 4 = 74‘ ¥ Efg
30 |
. \
s . = Q
8 |
' ' I i
& 80 3> ++10
< > "Lcr 405
E‘ - 40 "Ms05" | o
“?7< @ "L£0.5"
<Shaft axis shape>
<Power Connector > <Brake Connector> <Encoder Connector>
E PinNo. | S92 E pinNo | 39721 [ pinno | 39721 [ pinno | 9N
f 3 1 u " PoTar 1 A 6 /Z 11 w
1 BK+
3 w > e 3 B 8 70 13 +5V
— 4 FG 4 /B 9 v 14 oV
5 z 10 N 15 | SHIELD
Plug : 172167-1(AMP) Plug : 172165-1(AMP) Plug : 172171-1(AMP)
External Dimensions
Model Weight (kg)
L LM LC CB S
SCO04A,SC03D 158.5(199.8) 118.5(158.8) 79(78.8) 86(126.3) 14 1.88(2.92)
SCO06A,SC05D 178.5(218.8) 138.5(178.8) 99(98.8) 106(146.3) 16 2.52(3.56)
SCO08A,SC06D 198.5(238.8) 158.5(198.8) 119(118.8) 126(166.3) 16 3.15(4.22)
SC10A,SC07D 218.5(258.8) 178.5(218.8) 139(138.8) 146(186.3) 16 3.80(4.94)

Note 1) Use DC 24 [V] for the power to open the brake.

Note 2) The size in parentheses is of an attachable brake.

11-18

Note 3) Option: Serial Type PinMap

<Serial S—=turn Encoder Connector>

Pin No.|Phase|Pin No.|Phase
1 MA 6 -
2 MA 7 +5V
3 sL 8 ov
4 SL 9 [SHIELD
=
Plug : 172169-1 (AMF’)

<Serial M=turn Encoder Connector>

Pin_No.[Phase|Pin No.[Phase
N N ETTS
3 SL 8 ov
; voSD_L_B 9 |SHIELD
Plug : 172169—1(AMP)




11. Product Specifications

m FCL Series | APM - FCLO4A, FCLO3D, FCLO6A, FCL0O5D
APM - FCLO8A, FCL06D,FCL10A, FCLO7D

Brake Connector

Power Encoder

4-06.6 Connector Connector
Penetration

0
©70-0.030

()
il

40 “LM+0.5"

"L£0.5"

|
il

T

El

<When the cable withdraw direction is the opposite of the shaft>

- Multi Turn (M)
(@) [c—— O Pin No. SoriNames Pin No. |sgraiNames| Pin NO. |sigrainames -
= = 1 U 1 MA 6 MA Pin No. Sigral Names
@ BEgaa @ 2 v 2 [ S0 7 _[/5o 1 BK+
3 = 4 3 GND_B 8 Vop_B N
O O PBE :\é Z oV 9 | v 2 BK
5 Shield
<Power connector pln a"angement> <Encoder connector pm arl’angement> <Brake connector p|n arrangement>
External Dimensions Key Dimensions .
Model Name Weight (kg)
L LM LC s| H T [w/|u
FC"O“%’ FCLO3 | 138.7(179.5) | 98.7(139.5) 7069.8) |14 | 0018 | 5 | 5 | 3 | 1.52(2.32)/1.26(2.06)
FCLOGAFCLOS | 156.7107.5) | 116.7(1575) | 88(87.8) |19 | 0021 | 6 | 6 | 35 | 214(294)2.12(2.92)
FCLOS’E’ FCLO6 | 1747(215.5) | 134.7(175.5) | 106(105.8) | 19 | -0021 | 6 | 6 | 3.5 | 2.68(3.48)/2.66(3.46)
FCLIOAD’ FCLO7 | 1927(233.5) | 152.7(193.5) | 124(123.8) | 19 | -0021 | 6 | 6 | 35 | 3.30(4.10)2.78(3.58)

Note 1) Use DC 24 [V] for the power to open the brake.

Note 2) The size in parentheses is of an attachable brake.
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11. Product Specifications

m HE Series | APM-HEOQ9A (Hollow Shaft)
APM-HE15A (Hollow Shaft)
APM-HE30A (Hollow Shaft)

6-M5 Tap, Depth 10

4-@9 PCD52+0.12
aneimton I/
7002
pes I 002
( — = I
I = . §J‘7
8 .2| 88 ) BRI
. 8
130 “f% e
NS 003
27 "LM"
o
<Power Connector> <Encoder Connector>
. Signal . Signal . Signal
L] Pin No. slgnal Pin No. Names Pin No. Names Pin No. Names
A ag‘es A A F /Z P w
DO OA 5 v B /A K U R /W
C B L /U H +5Vv
Co OB < hid D /B M v G ov
D FG
E Z N /N J SHIELD
Plug : MS3102A20-4P Plug : MS3102A20-15P
External Dimensions Hollow
Model Shaft Weight (kg)
L LM LC Diameter
HEO9A 207 150 111.5 40 5.8
HE15A 231 174 135.5 40 7.4
HE30A 279 222 183.5 40 10.83
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11. Product Specifications

mFE Series | APM-FEQ9A, FEO6D, FEO5G, FEO3M, FE15A, FE11D, FE09G, FEO6M
APM-FE22A, FE16D, FE13G, FEO9M, FE30A, FE22D, FE17G, FE12M

4-@9 penetration
PCD145+0.15

[d0.041A] -
. i S
40 ol
EeEe—————— ®
2 g
- e
1S
EeEe——————
676&
"LC" 38.2
"LM+0.5"
"L+0.5"
<Power Connector> <Brake Type Connector>
. Pin No. ;@na\
ame: . .
5o oA : \lj PmANo. ;%‘:L PmDNo‘ ;'ajgzls
CO OB C w B \Y% E BK+
D FG C w F BK-
Plug : MS3102A20-4P Plug : MS3102A20-15P
<Serial M-Turn Connector > <Serial S-Turn Connector>
I NE NS e N pinNo. | v9n&! [ pinna [ 39721 [ inno. | o972
A MA F GND_B P - A MA 3 N ) N
B /MA K R - B /MA K R -
< SLo L H +5V C SLO L H +5V
b /SLO M G ov D /SLO M G oV
E Voo_B N J SHIELD £ , N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
. . [ .
® External Dimensions DimeKr?syions ® Wei
® Model ght
L LM LC S T w u (kg)
FEOQ9A, FEO6D,
197.3(235.3) 139.3(177.3) 89.8(89.6) 19 5 5 3 5.04(6.58)
FEO5G, FEO3M
FE15A, FE11D,
217.3(255.3) 159.3(197.3) 109.8(109.6) 19 5 5 3 6.74(8.28)
FEO09G, FEO6M
FE22A, FE16D,
237.3(275.3) 179.3(217.3) 129.8(129.6) 22 6 6 3.5 8.48(10.02)
FE13G, FEQ9M
FE30A, FE22D,
255.3(293.3) 197.3(235.3) 147.8(147.6) 24 7 8 4 10.05(11.59)
FE17G, FE12M

Note 1) Use DC 24 [V] for the power to open the brake.

Note 2) The size in parentheses is of an attachable brake.
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11. Product Specifications

m FF Series | APM-FF30A, FF22D, FF20G, FF12M, FF50A, FF35D, FF30G, FF20M,
APM-FF55D, FF44G, FF30M, FF75D, FF60G, FF44M, FF75G

% % 722405 )
Il 4-9135 #&
PCD200£0.15 /
i [0[0.041A] ! Pl
- H
o
s
i p—
§ o;; vy
1S}
| g _ E’
3 e 002 ] d
i \ 4
180 o 3—flf17
< > X -t "L 517
[]0.04/A = > >
WH "LR" "LM+0.5"
P "L£0.5" _
(BE AE AN E)
<Power Connector> <Brake Type Connector>
L] Pin No. N\gnal
ames " Signal " Signal
A U Pin No. N Pin No. N
b0 oA\ [ S ] B
co OB C ™ B v E BK+
D FG C w F BK-
Plug : MS3102A22-22P Plug : MS3102A24-10P
<Serial M-Turn Connector> <Serial S-Turn Connector>
A MA F GND_B P - A MA F - P -
B /MA K R B /MA K R -
C SLO L H +5V C SLO L H +5V
D /SLO M G ov D /SLO M G ov
E Voo_B N J SHIELD E - N J SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Vodel External Dimensions Key Dimensions Eye | Weight
L LM LC LR s ow | T|w|u|Polt| (Kg
FF30A, FF22D 257.5(308.9) | 178.5(229.9) | 129(128.7) 125
FF20G, FF12M . ’ ’ . .
" (19.7)
FF50A, FF35D 35 17.4
FF30G, FF20M 287.5(338.9) | 208.5(259.9) 159(158.7) (0~+0.01) 10 (24.6)
& €0 8 5 25.2
FF55D, FF44G :
PE30M 331.5(382.9) | 252.5(303.9) | 203(202.7)
(32.4)
(e} .
FF75D, FF60G, 384.5(435.9) | 305.5(356.9) | 256(255.7) 42 33.8
FF44M 12 (41.0)
(-0.016~0) '
FF75G (Note 3) 439.5 326.5 277 113 96 38.5

Note 1) Use DC 24 [V] for the power to open the brake.
Note 2) The size in parentheses is of an attachable brake.

Note 3) FF75G models use the MS connector 32-17P.
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11. Product Specifications

m FG Series | APM-FG22D, FG20G, FG12M, FG35D, FG30G, FG20M, FG55D,
APM-FG44G,FG30M, FG75D, FG60G, FG44M, FG60M

4-M8 Tap 4-213.5 )
penetration - traiion ——‘»20510.5
PCD252+0.5 pene CO.04IA] ‘
90° equidistant intervals PCD235+0.2 % A
A v ! ‘ "
A o
[ +
60 g
O
3
. § Og Yy vy
(2]
) —
P 002 || | 2]
— __— - Y “
= y
Q,)o 44 <——~»”LF”
~ o "LC+0.5" 67
- . ([I0.04/A1 i > >
§ : 65 | "LM+0.5" |
"L+0.5"
M12 Tap, Depth 25
FG110D,FG85G,FG60M Tap Processed
<Power Connector> <Brake Connector>
L] Pin No. siagmnzls = Pin No. Polari
A U C A ty
DO OA 5 v o o A BK+
B BK-
CO OB C w
5 e OB C NC
Plug : MS3102A22-22P X
(Note 3 Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Turn Connector > <Serial S-Turn Connector>
Pin No. me”i Pin No. me”?s Pin No. me"?s_ Pin No. ngn? Pin No. ngnﬂ P No. ngnT
A MA F GND_B P A :A";:S 3 e B e
B /MA K - R - B /MA K R -
c SLo L H +5V C SLO L H +5V
D /SLO M G oV D /SLO M G ov
E Voo_B N ) SHIELD 3 . N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
External Dimensions Key EOwET
Model Dimensions O V\iilg)ht
L LM LC LF LQ S T | W U or 9
FG22D, FG20G 229.5 164.5 115 15.42
FG12M (295.7) | (230.7) | (114.2) (29.23)
FG35D, FG30G 250.5 185.5 136 35 10 20.22
FG20M (316.7) | (251.7) | (135.2) 19 162 (-0.016~0) 5 MS3102A (34.03)
FG55D, FG44G 282.5 2175 168 8 22-22P 28.02
FG30M (348.7) | (283.7) | (167.2) (41.83)
FG75D, FG60G 304.5 239.5 190 42 12 33.45
FG44M, (370.7) | (305.7) | (189.2) (-0.016~0) (47.26)
418.5 3535 304 45 MS3102A 66.2
FG60M (Note 3) 21 173 10 6
(484.7) | (419.7) | (303.2) (-0.016~0) 32-17P (82.6)

Note 1) Use DC 90 [V] for the power to open the brake.
Note 2) The size in parentheses is of an attachable brake.

Note 3) The specifications of the connector are MS3102A32-17P.
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11. Product Specifications

11.2 Servo Drive

11.2.1 Product Features

Model Name

L7NHFAO10U L7NHFA035U L7NHFAO50U L7NHFAQ075U
Iltems
Main Power | 3-phase AC 200 - 230 V (-15 - +10%), 50 - 60 Hz
Input
Control
Power Single-phase AC200 ~ 230[V](-15 ~ +10[%)]), 50 ~ 60[Hz]
Power
Rated Current [A] 6.75 16.7 32 39.4
Peak Current [A] 20.25 50.1 90.88 98.5

1st encoder type

Quadrture(Incremental)

BiSS-B, BiSS-C(Absolute, Incremental)
Tamagawa Serial(Absolute, Incremental)
EnDat 2.2

Sinusoidal, Analog Hall

2nd encoder type

Quadrture(Incremental), SSI

Sinusoidal, Analog Hall (using an analog-to-BiSS converter)

Velocity
Control 1:5000 Maximum
Range
Frequency
Maximum 1[kHz] (for a 19-bit serial encoder)
Control Response
Performa Velocity +0.01[%] or lower (when the load changes between 0~100[%])
nce Variation | +0.1[%]or lower (temperature 25+10[°C])
Torque
Control
Within +1%
Repeat
Accuracy
Communic | FoE (Firmware download)
ation EoE (Parameter settings, adjustment and auxiliary functions, and parameter copy through UDP)
EtherCAT
Standard | CoE (IEC 61158 Typel2, IEC 61800-7 CIA 402 drive profile)
Communi
Physical
cation 100BASE-TX(IEEE802.3)
Layer
Specificati
Connector | RJ45x 2
ons
Distance Within 100 m between nodes
DC Synchronization by DC (Distributed Clock) mode Minimum DC cycle: 250 us

11-24




11. Product Specifications

(Distribute

d Clock)

LED
LinkAct IN, LinkAct OUT, RUN, ERR
Display

Profile Position Mode
Profile Velocity Mode
Ciad02 Profile Torque Mode

Drive Cyclic Synchronous Position Mode
Profile Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode

Homing Mode

Input voltage range: DC 12[V] ~ DC 24 [V]

6 input channels in total (assignable)

Digital Possible to selectively assign up to 15 functions

Input (*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2, P_CL, N_CL, PROBE1, PROBE2, EMG, A_RST,
SV_ON, LVSF1, LVSF2)

Digital
Note) * Indicates signals assigned by default.
Input/Out
Rated voltage and current: DC 24[V] +10%, 120[MA]
put

A total of 3 output channels (allocable)
Digital Possible to selectively assign up to 11 outputs
Output (*BRAKE#, *ALARM#+, *READY+, ZSPD#, INPOS#, TLMT%, VLMT#, INSPD+, WARN+, TGONH,

INPOS24)

Note) * Indicates signals assigned by default

A total of 2 channels (allocable)
Analog Output
Possible to selectively assign up to 25 outputs

Safety Functions 2 input channels (STO1 and STO2) and 1 output channel (EDMx)
Function Firmware download, parameter setting, adjustment, auxiliary functions and parameter copy function.
Communic
USB
ation Compliant with the USB 2.0 Full Speed Standard
Communi
Standard
cation
Connectin
PC or USB storage medium
g Device
Dynamic
Standard built-in (activated when the servo alarm goes off or when the servo is off)
Braking
Built-in
Regenerati
Function Both the default built-in brake and an externally installed brake are possible.
ve Braking
Display 7 segments (5 DIGITS)
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11. Product Specifications

Possible to set the drive node address by using the rotary switch

Gain adjustment, alarm history, jog operation, home search

Overcurrent, overload, current limit over, overheat, overvoltage, undervoltage, encoder error,

position following error, current sensing error, etc.

0 ~ +50[°C] / -20~ +65[°C]

90[%] RH or lower (No condensation)

Indoor areas free from corrosive or combustible gases, liquids, or conductive dust
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11. Product Specifications

11.2.2 External View
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Weight: 2.5 kg (including the cooling fan)
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11. Product Specifications

B L7NHFAO50U
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11. Product Specifications

11.3 Options and Peripheral Devices

m Option Specification (Incremental Encoder Cable)

1. Motor connection

a. Cap specifications (15 Positions): 172163-1 (AMP)

b. Socket specifications: 170361-1 (AMP)
2. Drive connection (CN2)

a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)

3. Cable specifications: 7Px0.2SQ or 7Px24AWG

Product ;
e . . Small Capacity AMP Type INC Encoder
Classification For signals pacity Cableyp
Name
Model Name Applicable All :
models of APM-SA/SB/SC/HB Series
APCS- EOOOAS INC
(Note 1) Motor
Motor Side Connector Dirve Side Connector
= —
© ., @
I | (( Prod uct
@ \\; Type @
= =
- - : Pin | Encoder | Pin Encoder
s e R Il I el O Il o L Bl B
1 A 6 /Z 11 w - - > W 3 7
2 /A 7 U 12 W E\ s v 0 7B
i i 3 B 8 /U 13 +5V _ w | 4 N i B
SpelelcatlonS 4 /B 9 \ 14 oV — 5 U 12 /A
5 z 10 N 15 SHIELD (o) 6 /U 13 A
7 oV 14 +5V
Plate SHIELD

Product ; ;
Classification For signals Medium and I‘Eanrggd%?%a;t')g MS Type INC
Name
Model Name Applicable
APCS- EOOOBS All models of APM-HE SERIES INC
(Note 1) Motor
Motor Side Connector Dirve Side Connector
® |
/f Prod ut
Typecl
]
@ L
o I I I o e e R
ificati A A F Z P W = w 8 1z
Specifications é - : & : - E o T e
C B L /U H +5V = ©
D /8 M v G oV — | g /L\J/ 1; /i
E z N N ) SHIELD © 6 /U 13 A
7 ov 14 +5V
Plate SHIELD
1. Motor connection (MS: Military Standard)
a. Plug specifications: MS3108B 20-29S
2. Drive connection (CN2)
a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable specifications: 7Px0.2SQ or 7Px24AWG
Note 1) [0 in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
Regular Cable NO3 NO5 N10 N20
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11. Product Specifications

m Option (Serial Encoder Cable)

Classificat For signals Product | gmall capacity AMP Type Serial Encoder Cable
o e (Single Turn)
Model )
Applicabl
Name APCS- EOOOCS All models of APM-SB/SC Series S-turn
e Motor
(Note 1)
Motor Side Connector Dirve Side Connector
<N
|
©| " ®
I | ( | Prod uct
@ \\ Type
<A @ =
- - ! ! Pin | Encoder | Pin | Encode
e Mo | Sgral | o | “Sgnal ©) No. | Sona | w0 | Sgnal
. d 1 - 8 -
[eQ@D F2tt—= je=E=:
ons 3 SLO 8 ov 4 /MA 11
ot L3 s
T — (@) 7 0V 4 +5V
T T Plate SHIELD
1. Motor connection
a. Cap specifications (9 Positions): 172161-1 (AMP)
b. Socket specifications: 170361-1 (AMP)
2. Drive connection (CN2)
a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable Model: 3Px0.2SQ or 3Px24AWG
Classificat For sianals Product | gmall capacity AMP Type Serial Encoder Cable
e 9 Werine (Multi-turn)
Model }
Applicabl
Name APCS- EDOOCS1 All models of APM-SB/SC Series M-turn
e Motor
(Note 1)
Motor Side Connector Dirve Side Connector
= ] < =]
© = = . !_ik‘
[ Prod uct—T1—#H
: T (T
©
< =
! ! Pin | Encoder | Pin | Encod
;'; Er;icgr?aelr E‘g\ Er;f;:aelr @) ng Ef;naf NIL'; r;icgj)nslr
. . ‘I - 8 -
1 MA 6 | GNDB el s = - 9
II:D 2 /MA 7 +5V. 3 MA 10
Specificati = 20 S v g /S,Tg Fz
p 7 S0 9 | SHELD = ot -
ons ——— — 5 VDD.B @) 7 [ 7 TV
I I Plate SHIELD
1. Motor connection
a. Cap specifications (9 Positions): 172161-1 (AMP)
b. Socket specifications: 170361-1 (AMP)
2. Drive connection (CN2)
a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
i. g:gleer;;():ﬁﬂ:g;t;gr?s. 4Px0.2SQ or 4Px24AWG Pin No. Encoder Signal Lire
a. Connector specifications: 5267-02A (Molex) ! BATTERY(VDD_B) Red
b. Battery specifications: ER6V (TOSHIBA, AA, 3.6V, 2000 mAh) 2 BATTERY OV(GND_B) | dlack
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11. Product Specifications

m Option (Serial Encoder Cable)

1. Motor connection (MS: Military Standard)

a. Plug specifications: MS3108B 20-29S
2. Drive connection (CN2)

a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)

b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)

3. Cable Model: 3Px0.2SQ or 3Px24AWG

Classificat For signals Product Serial Encoder Cable for Small Capacity Flat
o Name Motor (Multi-turn)
Model
APCS- EOOOES1(Front Direction)/ Applicabl
Name Mot All models of APM-FAL/ FBL/FCL SERIES M-turn
APCS- EOODES1-R(Rear Direction) | € MOtOr
(Note 1)
Motor Side Connector Dirve Side Connector
Pin Encoder Pin Encoder (o) Vz: Egicgolg:lr !z: Egic;r?zjlr
No. Signal No Signal 1 - 8 -
1 MA 6 /MA ~ e + |2 - 9
Specificati i SL"’ ; /5}0 é i ,m 1?
ons 4 o 9 75V =" (Sa /SéLLcc)J E -
Front Rear +
Direction | Direction | > SHELD .(o). . 3|ateov L S_“ELDSV
1. Motor connection
a. Cap specifications (9 Positions): 2201825-1 (Tyco)
b. Socket specifications: 2174065-4 (Tyco)
2. Drive connection (CN2)
a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG 4. Battery connection Pin No.|  Encoder Signal Lne
4. Battery connection 1 |BATTERY(VDD_B) Red
a. Connector specifications: 5267-02A (Molex) 2 |BATTERY OV(GND B) | Biack
b. Battery specifications: ER6V (TOSHIBA, AA, 3.6V, 2000 mAh) —
Classificat For signals Product Medium and Large Capacity MS Type Serial
o Name Encoder Cable (Single Turn)
Model
Applicabl
Name APCS- EDOODS e Motor All models of APM-FE/FF/FG SERIES S-turn
(Note 1)
Motor Side Connector Dirve Side Connector
® /L -
/ | ( | Product
AR} Type
° ® L
T T Pin [ Encoder | Pin | Encoder
Pin Encoder Pin Encoder Pin Encoder & N: Sig_nal NSO' S\'g_nal
arn . No. Signal No. Signal No. Signal
Specificati TN E g 5 " E D
B /MA K R - 4 /MA 11
ons < SLO L H +5V - @[5 SLO 12
D /SLO M G oV i 6 /SLO 13 -
£ _ N ) SHIELD (Oj ! 3|ateov 2 S-HEIjZfV
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11. Product Specifications

m Option (serial encoder cable)

Classificat For signals Product Medium and Large Capacity MS Type Serial
o e Encoder Cable (Multi-turn)
Model
Applicabl
Name APCS- EOCODS = [VTe o) All models of APM-FE/FF/FG SERIES M-turn
(Note 1)
Motor Side Connector Dirve Side Connector
O [ Ko | o | fa | "o
Pin Encoder Pin Encoder Pin Encoder T - 8 N
No. Signal No. Signal No. Signal e - > - 3
A MA F - P - - 3 MA 10
B /MA K R - E 4 /MA 11
C SLO L H +5V = © =2 SLO 12
e - D 7510 ™ G o 6 /SLO 13 -
SpeC|f|Cat| E - N J SHIELD - (()) - ! )IateOV i SﬂEEDSV
ons
1. Motor connection (MS: Military Standard) Battery Connector
a. Plug specifications: MS3108B 20-29S
2. Drive connection (CN2)
a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG - pra— The
4. Battery connection Pin NoJ Encoder Signa Color
a. Connector specifications: 5267-02A (Molex) 1__|BATTERY(VDD.B) Red
b. Battery specifications: ER6V (TOSHIBA, AA, 3.6V, 2000 mAh) 2 | BATTERY OV(GND_B) | Black
Note 1) 771 in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
Regular Cable NO3 NO5 N10 N20




11. Product Specifications

m [200V] Option (Standard Power Cable)

Product
Classification For main power Small Capacity AMP Type Power Cable
Name
Model Name Applicable .
APCS- POOOGS All models of APM-SA/SB/SC/HB Series
(Note 1) Motor
Motor Side Connector Dirve Side Connector
| <II
?
| I — Pin No.
I 1
Specifications [[ ]:| 2
@@ :
]| U 4

1. Motor connection
a. Cap specifications (4 Positions): 172159-1 (AMP)
b. Socket specifications: 170362-1 (AMP)
2. Drive connection (U, V, W, FG)
a. U, Vand W pin specifications: 1512
b. FG pin specifications: 1.5x4 (ring terminal)
3. Cable model: 4Cx0.75SQ or 4Cx18AWG

Product
Classification For brake release Small Capacity AMP Type Brake Cable
Name
Model Name Applicable .
APCS- POOOKB All models of APM-SA/SB/SC Series
(Note 1) Motor
Motor Side Connector Brake Power Connector
/] _/-ll©
§_/— Product
] - | (( I —

Specifications

Pin No. [ Phase

]:| 1 BK+

Qe

1. Motor connection

a. Cap specifications (2 Positions): 172157-1 (AMP)

b. Socket specifications: 170362-1 (AMP)
2. For braking power

a. Connection terminal specifications: 1.5x3 (ring terminal)
3. Cable specifications: 2Cx0.75SQ or 2Cx19AWG

Note 1) 771 in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
Regular Cable NO3 NO5 N10 N20
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11. Product Specifications

m [200V] Option (Standard Power Cable)

Product . .
Flesetiesion For main power Medium Capacity MSFl'I;]pee;ower Cable (for 130
Name 9
Model Name Applicable .
APCS- POOOHS All models of APM-FE/HE Series
(Note 1) Motor

Specifications

Motor Side Connector

i
o/

Dirve Side Connector

~

AO OD
Bo oC

1. Motor connection (MS: Military Standard)
a. Plug specifications: MS3108B 20-4S

2. Drive connection (U, V, W, FG)
a. U, Vand W pin model: 2512

b. FG pin specifications: 2.5x4 (ring terminal)

P

=

Pin No.

o|Nn|w|>

3. Cable specifications: 4Cx2.5SQ or 4Cx14AWG

Product . .
FlessiieatioT For power and brake Medium Capacity Mls:sgy':plgnPoev)ver/Brake Cable (for
Name 9
Model Name Applicable
APCS- POOONB All models of APM-FE Series
(Note 1) Motor

Specifications

Motor Side Connector

®

—

1. Motor connection

Dirve Side Connector

Product

Signal
U
v
W Brake Power Connector
FG
BK+
BK-

o)

m|m|{O|O|w| >

a. PLUG specifications: MS3108B 20-15S (MS)

2. Drive connection

a. U, Vand W pin specifications: 2512
b. FG pin specifications: 2.5 x 4 (ring terminal)
3. Power cable specifications: 4Cx2.5SQ or 4Cx14AWG
4. Brake power connection
a. Connection terminal specifications: 1.5 x 3 (ring terminal)
5. Brake cable specifications: 2Cx0.75SQ or 2Cx19AWG

Note 1) [11in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20

Regular Cable

NO3

NO5

N10 N20
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11. Product Specifications

m [200V] Option (Standard Power Cable)

Product ; ;
I —— For main power Medium Capacity MS Bgﬁ Peo)wer Cable (for 180/220
Name 9
Model Name APCS. PLLLIS Applicable | Fr30a, FF22D, FF35D, EE20G, FF30G FF12M, FF20M,
(Note 1) Motor FG22D, FG35D, FG20G, FG12M, FG20M, FG30M

Specifications

Motor Side Connector

~

Dirve Side Connector

s

AO OD
Bo oC

1. Motor connection (MS: Military Standard)
a. Plug specifications: MS3108B 22-22S
2. Drive connection (U, V, W, FG)
a. U, Vand W pin model: 2512
b. FG pin specifications: 2.5x4 (ring terminal)
3. Cable specifications: 4Cx2.5SQ or 4Cx14AWG

P

=

Pin No.

g|Nn|w|>

Classification For power and brake Product Medium Capacity MS Type Power/Brake Cable (for
e 180 Flange)
Model Name APCS. PLLLPB AEplieasls FF30A, FF22D, FF35D, FF20G, FF30G,
(Note 1) - POOO N FF12M, FF20M, FF30M

Specifications

Motor Side Connector

1. Motor connection
a. PLUG specifications: MS3108B 24-10S (MS)

2. Drive connection
a. U, Vand W pin specifications: 2512
b. FG pin specifications: 2.5 x 4 (ring terminal)

3. Power cable specifications: 4Cx2.5SQ or 4Cx14AWG

4. Brake power connection
a. Connection terminal specifications: 1.5 x 3 (ring terminal)

5. Brake cable specifications: 2Cx0.75SQ or 2Cx19AWG

Product
Type

Pin No.

Signal

U

Vv

W

FG

BK+

m|m|O[O| | >

BK-

Dirve Side Connector

Brake Power Connector

Note 1) [11in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
Regular Cable NO3 NO5 N10 N20
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11. Product Specifications

m [200V] Option (Standard Power Cable)

1. Motor connection (MS: Military Standard)
a. Plug specifications: MS3108B 22-22S
2. Drive connection (U, V, W, FG)

Flesetiesion For main power Product Medium Capacity MS Type Power Cable (for 180/220
Name Flange)
Model Name Applicable
APCS- POOOJS FF50A, FF55D, FF44G, FF44M, FG55D, FG44G, FG44M
(Note 1) Motor
Motor Side Connector Dirve Side Connector
/1
| { |
[]
S eCificationS Item Phase Pin No.
2 [T AO oD eap —2 A
WIRE |V B
Bo oC w C
FG FG D

a. U, Vand W pin specifications: 6. 0X5 (ring terminal)

3. Cable specifications: 4Cx6.0SQ or 4Cx10AWG

Product ; ;
Classification For power and brake Medium Capacity MESSy'EIZnPog;/er/Brake Cable (for
Name 9
Model Name Applicable
APCS- POOOLB FF50A, FF55D, FF44G, FF44M
(Note 1) Motor

Specifications

Motor Side Connector

®

Dirve Side Connector

> O
Iy

Product Type

Item

Pin No.

LEAD
WIRE

Brake Power Connector

FG

FG

_n
[0
mm|O|0O|w

FG

1. Motor connection (MS: Military Standard)
a. Plug specifications: MS3108B 24-10S
2. Drive connection (U, V, W, FG)

a. U, Vand W pin specifications: 6. 0X5 (ring terminal)
3. Power cable specifications: 4Cx6.0SQ or 4Cx10AWG

4. Brake power connection

a. Connection terminal specifications: 1.5 x 3 (ring terminal)
5. Brake cable specifications: 2Cx0.75SQ or 2Cx19AWG

Note 1) 771 in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20

Regular Cable NO3

NO5

N10 N20
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11. Product Specifications

m [200V] Option (Standard Power Cable)

Product ; ;
Classification For main power Medium Capacity MSF;);]pee;ower Cable (for 220
Name 9
Model Name Applicable
APCS- POOOMS FG60M, FG75G
(Note 1) Motor
Motor Side Connector Dirve Side Connector
//
| ( |
L]
Specifications Item Phase | Pin No.
: [T Ao oD LEAD | —2 A
WRRE | B
Bo oC w | <
FG FG D
1. Motor connection (MS: Military Standard)
a. PLUG specifications: MS3108A 32-17S
2. Drive connection (U, V, W, FG)
a. FG pin specifications: 10 x 5 (ring terminal)
3. Cable specifications: 4Cx6.0SQ or 4Cx10AWG
e . Product Medium Capacity MS Type Brake Cable (for 220
Classification For main power Name Flange)
Model Name Applicable | All models of FG Series (Used in common for FGP
APCS- PLCOSB Motor Series)
(Note 1)
Motor Side Connector Brake Power Connector
(]
| /(/
\ v
(J
Specifications Details | Signal | Pin No.
LEAD + A
WIRE . B
1. Motor connection
a. PLUG specifications: MS3108B 14-7S (MS)
2. For braking power
a. Connection terminal specifications: 1.5x3 (ring terminal)
3. Cable specifications: 2Cx0.75SQ or 2Cx19AWG
Note 1) [11in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
Regular Cable NO3 NO5 N10 N20
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11. Product Specifications

m [200V] Option (Small Capacity L Series Power Cable)

Product ) )
Classification For main power Low capacity L Series power cable
Name

Model Name | APCS- POOOLS(Front Direction)/ | Applicable
All APM-FAL/FBL/FCL Series models

(Note 1) APCS- POOOLS-R(Rear Direction) Motor

Motor Side Connector Dirve Side Connector

[tem
LEAD 1
e WIRE v 2
Specifications W 3
FG FG 4

<Front Direction> <Rear Direction>
1. Motor connection
a. PLUG model: SM-JN8FTO04 (Suntone)
b. Socket model: SMS-201 (Suntone)
2. Drive connection (U, V, W, FG)
a. U, Vand W pin model: 1512
b. FG pin specifications: 1.5x4 (ring terminal)
3. Cable model: 4Cx0.75SQ or 4Cx18AWG
4. Other: FAL products require encoder cable installation after power cable installation.

Signal Product
For brake Low capacity L Series brake cable

Address Name

APCS- BOOOQS(Front Direction)/

Model Name Applicable _
APCS- BOOOQS-R(Rear All models of APM-FAL/FBL/FCL Series
(Note 1) Motor
Direction)
Motor Side Connector Brake Power Connector
| 1O
(/(/ | Product —/m l.(
\\ Type \|l.(.
1 I
ltem | Signal | Pin No.
e LEAD + 1
Specifications WIRE - 5
<Front Direction> <Rear Direction>
1. Motor connection
a. PLUG specifications: KN5FT02SJ1 (JAE)
b. Socket specifications: ST-KN-S-C1B-3500 (JAE)
2. For braking power
a. Connection terminal specifications: 1.5x3 (ring terminal)
3. Cable specifications: 2Cx0.5SQ or 2Cx20AWG
Note 1) [11in the model name indicates the type and length of the cable. Refer to the following table for the information.
Cable Length (m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
Regular Cable NO3 NO5 N10 N20
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11. Product Specifications

m Option (Drive Cable)

Classification For signal Product Name Communication Cable (CN5)
Model
Applicable

Name (Note APCS-CN5L7U L7 Series

Drive
1)
Host controller connection (USB Drive connection CN1
e
0 Gl=— 1= To=ID (o
i ]
Specifications 1. PC connection: USB A plug

2. Drive connection (CN5): Mini USB 5P Plug
3. Electrical requirements:
Double shield, twisted pair, attachable EMI filter
(Product for reference: SANWA's KU-AMB518)

Classification CN Product Name STO Connector
Model
Applicable
Name (Note APCS-CN6K L7NH/NHF Series
Drive
1)
6l8

. E%i 7 OPEN

Specifications - OPEN

1. MINI I/O By-Pas
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11. Product Specifications

Classification CN Product Name CN6 Connector
Model
Applicable
Name (Note APCS-STOLIA L7NH/NHF Series
Drive
1)
Drive connection
—e—— | |0 ®Beg==]
1. Plug Connector Kit .
a. 2069577-1 (TE) -Pin Map -
2. Cable
a. 4P x 26AWG ot 10 Signal Color
-, 3. Product Marking TINC —
Specifications | ™ b - sT003A (0.3m) AL =
b. APCS - STO10A (1m) '
c. APCS - STO30A (3m) 3 [ HWBB1 Minus Orange
4 | HWBB1 Plus Orange/Stripe
5 | HWBB2 Minus Yellow
6 | HWBB2 Plus Yellow/Stripe
7 | EDM Plus White
8 | EDM Minus White/Stripe
Classification CN Product Name CN6 Cable
Model
Applicable
Name (Note APCS-CN4NNA L7NH/NHF Series
Drive
1)
 —] PIN Signal Line Color
[ I 46 PLUS No. Names
’ | (& Pins) 1 | Tx/Rx0+ White /Orange
: 1234567E 2 | Tx/Rx0— Orange
‘ 3 | Tx/Rx1+ White /Green
Specifications 4 | Tx/Rx2+ Blue
5 [ Tx/Rx2— White /Blue
RJ-45 (Wiztek) 6 | Tx/Rx1— Green
7 | Tx/Rx3+ White /Brown
8 | Tx/Rx3— Brown
Plate Shield
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11. Product Specifications

m Option Specifications (Braking Resistance)

Item Product | Model Name Applicable e
T Drive Specifications
17512
l.
- - "\. "
= p: Ill\ §
Resist | Braking | Apc.300R30 | L7NHFAOLOU | 2istz ]
ance | Resistance g
E 1.
['” 33 ‘r| i
2 g
24 19642 55
| - !
L—,—Ez
i
Resist | Braking APC-600R30 L7NHFA035U ‘-' 1 -
ance | Resistance (3P) -
{ = Dsrina ]
L—,—Ez
L7NHFA050U ‘“ ,
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12. Maintenance and Inspection

12. Maintenance and Inspection

This chapter explains how to perform basic maintenance and inspection tasks as well as diagnose and
troubleshoot the servo motor and drive.

12.1 Maintenance and Inspection

12.1.1 Precautions

1. When measuring the motor voltage: The PWM controls the voltage output from the servo amp to
the motor. Because of this, the waves take the form of pulses. Use a rectifier voltmeter for
accurate measurements because different meters may produce largely different results.

2. When measuring the motor current: Connect and use a moving-iron-type ampere meter because
the motor's reactance smooths the pulse waveform to produce partial sine waves.

3. When measuring the electric power: Use an electrodynamo-meter and measure based on the 3
power meter method.

4. Other gauges: When using an oscilloscope or digital voltmeter, do not allow them to touch the
ground. Use an input current gauge of 1mA or lower.
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12-2

12.1.2 What to Inspect

Wait at least 10 minutes after turning off the power before beginning the inspection because the
condenser can hold enough voltage to cause an electrical accident.

(1) Servo Motor Inspection

A\ Caution

Wait at least 10 minutes after turning off the power before beginning the inspection because the
condenser can hold enough voltage to cause an electrical accident.

Inspection
Iltems

Inspection Time

Inspection and Handling

Notes

Vibration and
sound check

Monthly

Touch the motor and listen to
sounds.

The feel and sounds must be the
same as usual.

Exterior check

Depends on the
level of
contamination or
damage.

Clean the motor with a cloth or
air.

Disconnect the motor from the

replacement

every 5,000 hours

motor and replace it.

Insulation drive and measure insulation . .
. ist Contact our service center if
resistance At least once a year | resistance. resistance is lower than 10V
measurement A normal resistance level is '
10[MR] or higher. Note )
Oil seal At least once Remove the oil seal from the

Only applies to motors with an oil
seal.

General
inspection

At least once every
20,000 hours or 5
years.

Contact our service center.

Do not disassemble the servo
motor by yourself for cleaning.

Note 4)Measure the resistance between PE and one of the U, V and W power cables in the servo motor.

(2) Servo Drive Inspection

Inspection
Iltems

Inspection
Time

Inspection Method

What to do for Abnormalities

Main body and
boards cleaning

At least once a
year

There must be no dust or oil.

Clean it with air pressure or cloth.

Loose screws

At least once a
year

Check if terminal block or connector
tightening screws, etc. are not
loose.

Tighten the screws.

Defective parts
of the main
body or control
board

At least once a
year

Check for discoloration, damage or
disconnection caused by heat.

Contact our company.
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12.1.3 Parts Replacement Cycle

Mechanical friction or aging of objects with certain characteristics may deteriorate performance of the
following parts or cause them to malfunction. Therefore it is important to conduct regular maintenance
checks and regular replacement.

1. Smoothing condenser: Ripple currents and other factors can cause this part to wear down. The
lifespan of the condenser depends on the operating temperature and environmental conditions. It
normally lasts for 10 years if used continuously in a normal air-conditioned environment. Inspect
the condenser at least once each year because it can rapidly age over certain short periods of time
(inspect at least once half a year as it approaches its end of life).

X Visual inspection criteria
a. The condition of the case: Check for enlargement of the sides and bottom.

b. The condition of the lid: Check for notable enlargement, severe cracks, or broken parts.

c. The condition of the explosion valve: Check for notable valve enlargement and check the
operation status.

d. Also, regularly check whether the exterior is cracked, discolored, or leaking and whether there
are any broken parts. The condenser is obsolete when its rated capacity degrades to 85% or
lower.

2. Relays: Check for bad connection and wear and tear of the contacts caused by switching currents.
Arelay is obsolete when its accumulated number of switches reaches around 100,000 times,
depending on the power capacity.

3. Motor bearings: Replace the bearings after 20,000 to 30,000 hours of operation at the rated velocity
under the rated load. Replace the bearings if abnormal sounds or vibrations are detected during
inspection, depending on the operating conditions.

[Standard Part Replacement Cycles]

Standard Replacement

Part Names Cycle Replacement Method
Smoothing Condenser 7~8 years Replace (Determine after inspection)
Relays - Determine after inspection
Fuses 10 years Replace

Aluminum electrolytic

condensers on the printed 5 years Replace with new boards (Determine after

circuit board inspection)

Cooling Fans 4~5 years Replace
Motor Bearings - Determine after inspection
Motor Oil Seal 5,000 hours Replace
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12.2

Diagnosing Abnormalities and Troubleshooting

An alarm or warning is generated if a problem occurs during operation. If this happens, find the
applicable code and take a proper action. If the problem persists after taking such a measure, contact

our service center.

12.2.1 Servo Motor

[Cause of abnormalities, inspection procedure, and troubleshooting methods]

Symptoms Cause Inspection Method Remedies
The P-OT and N-OT inputs are |Refer to "2. Wiring and Connection" or .
off. "2.5. Wiring for Input/Output Signals.” Turn on the P-OT and N-OT inputs.
Use a resistance tester to measure the
. . resistance to the motor lead terminal
The motor is defective. (resistance between phases: several Replace the motor.
The motor ohms).
does not
move. The locking screws are loose.  |Check the locking screws. Tighten any loose screws.
The external wiring is incorrect orfCheck the wires to the motor and the Redo the wiring.
the cables are disconnected. encoder. Replace the cables.
Replace the encoder.
Encoder failure Check the output waves. P )
(Contact our service center.)
The connection is bad. Che(_:k the connection of the motor lead Fix any bad connections.
terminal.
Motor
rotation is |The input voltage is low. Check the input voltage of the drive. Change the power source.
unstable.
" . Remove any foreign substances from the
Overloads occur. Check the condition of the machine. rotating unit and grease or lubricate it.
The ambient temperature is too Check the temperature around the motor(Change heat transfer structure.
high. (40°C or lower) Install a cooling fan.
The surface of the motor is Check whether there are any foreign
. Clean the surface of the motor.
contaminated. substances on the surface of the motor.
The motor Reduce the load.
overheats. Check the load on the drive. Increase the acceleration/deceleration|
Overloads occur. Check the acceleration/deceleration|time.
time. Replace with a motor with a greate
capacity.
The magnetic power of the Check the counter voltage and voltage
A Replace the motor.
magnets is reduced. waveforms.
Tighten the coupling screws and
Coupling is bad. measure the concentricity of the Readjust the coupling.
connection.
The device is ; et
making a |The bearings are abnormal. chueri:gsthe bearings for vibrations and Contact us.
strange i
sound. [The parameters are set
incorrectl . -
. y . . Check the parameters. Refer to Chapter 9 Object Dictionary.
(the inertia, gain, and time
constants).
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12.2.2 Servo Drive

B Servo Alarms

If the drive detects a problem, it triggers a servo alarm and transition to the servo off state for a stop. In this

case, the setting value of emergency stop configuration (0x2013) is used to stop the drive.

Alarm Code Names

Causes

Inspection ltems

Measures to Take

AL- (8
IPM fault
(Overcurrent (H/W))

AL - 14
Over current
(Overcurrent (S/W))

AL- &
Current limit exceeded
(Overcurrent (H/W))

Motor cable abnormality

Check for abnormal wiring and
short circuit.

Replace the motor cable.

Encoder cable
abnormality

Check for abnormal wiring and
short circuit.

Replace the encoder cable.

Parameter setting
abnormality

Motor ID [0x2000], encoder type
[0x2001], and encoder type
[0x2002] settings should be the
same as the motor label
information.

Modify the parameters so that they
match the information on the motor
label.

Motor phase resistance
inspection

Inspect resistance between motor
lines

(U-V, V-W, W-U below several Q)

Replace the motor.

Apparatus abnormality

Determine whether there are
conflicts or binding among the
apparatuses.

Inspect the apparatuses.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

Noise-related
abnormalities

Improve the noise-related
environment including wiring and
installation.

Check the wiring of the PE.
Adjust the PE wiring size so that it
matches the size of the drive main
circuit wiring.

AL- 11
IPM temperature
(IPM Overheat)

Ambient temperature

Check if the ambient temperature
exceeds 50[°C].

Lower the temperature around the
drive.

Continual overload alarm

Check if the load is lower than
100% by the accumulated
operation overload ratio value
[0x2603].

Change the capacity of the drive and
motor.

Adjust gain.

Highly frequent
regenerative operation or
continual regenerative
operation

Check accumulated regeneration
overload ratio [0x2606].

Adjust the setting value for
regeneration brake resistor
configuration [0x2009].

Use an external regeneration brake
resistor.

Installation direction of
the drive

Check the installation status of
the drive.

Refer to Section 2. “Wiring and
Connection .”

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

AL- 15
Current offset
(Current offset

Excessive setting of the
motor’s U and V Phase
current offset

Check whether the U, V, W phase
current offsets [0x2015] -
[0x2017] are 5% of the rated
current or higher.

Re-adjust phase current offset.
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Alarm Code Names

Causes

Inspection Items

Measures to Take

abnormality)

Drive abnormality

If alarms occur continually after
phase current offset adjustment,
replace the drive since there may be
abnormalities in the drive.

AL-d

Continuous overload

Continuous operation
with a load exceeding
the rated value

Check if the load is lower than
100% during a constant-velocity
operation or pause by the
accumulated operation load rate
[0x2603].

Change the capacity of the motor
and drive.
Adjust gain.

Motor brake abnormality

Check for opening of the motor
brake during SVON.

Supply power to the motor brake.

Parameter setting
abnormality

Check the setting values for
motor 1D [0x2000], encoder type
[0x2001] and encoder format
[0x2002] with the applied
information on the motor label.

Modify the parameters so that they
match the information on the motor
label.

Check the setting value of
overload check base [0x200F].

Set an appropriate value.

Apparatus abnormality

Check for any abnormality during
operation.

Inspect the apparatuses.

Motor cable abnormality

Check for abnormal wiring and
short circuit.

Replace the motor cable.

Encoder cable
abnormality

Check for abnormal wiring and
short circuit.

Replace the encoder cable.

AL-22
Drive temperature 1
(Drive overheat 1)

Ambient temperature

Check if the ambient temperature
exceeds 50[°C].

Lower the temperature around the
drive.

Drive abnormality

Check if the displayed drive

temperature 1 value [Ox260B] is
highly different than the ambient
temperature in the normal state.

Replace the drive.

AL-23

Regeneration overload

Capacity exceeded due
to highly frequent
operation or continual
regenerative operation.

Check the accumulated
regeneration overload rate
[0x2606] setting.

Adjust the regeneration brake
resistor configuration [0x2009] after
connecting the external regeneration
brake resistor and use the external
regeneration brake resistor.

Parameter setting
abnormality

Check the regeneration brake
resistor-related parameters
[0x2009] - [0x200E] settings.

Set an appropriate value.

Main power input voltage
abnormality

Check whether the main power
voltage is 385 Vdc or higher.

Re-inspect the main power source.

Drive abnormality

Check if the regeneration brake
resistor generates any heat when
not in operation.

Replace the drive.

RL-24
Motor cable open
(Motor disconnection)

Parameter setting
abnormality

Check the settings [0x2015],
[0x2015] and [0x2015] for U, V
and W phase current offsets.

Execute the command for the
current offset adjustment procedure.

Motor cable abnormality

Check for cable disconnection.

Replace the motor cable.

Motor abnormality

Check for U, V, W short circuit
inside the motor.

(U-V, V-W, W-U)

Replace the motor.

Drive abnormality

If an alarm occurs continuously after
SV-ON, there may be a problem with
the drive. Replace the drive.

AL-25
Drive temperature 2
(Drive overheat 2)

Ambient temperature

Check if the ambient temperature
exceeds 50[°C].

Lower the temperature around the
drive.

Drive abnormality

In normal conditions, check if the
drive temperature 2 [0x260C] is

Replace the drive.
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Alarm Code Names Causes Inspection Iltems Measures to Take
significantly different from the
ambient temperature.
AL-Z24&
Reserved - -

Encoder temperature
(Encoder Overheat)

oy o_on

L L
Encoder

communication

(Serial Encoder
Communication Error)

AL-31
Encoder cable open

(Encoder cable
disconnection)

AL -3¢
Encoder data
(Encoder Data Error)

Encoder cable
abnormality

Check for disconnection,
abnormal connection and short
circuit.

Replace the encoder cable.

Parameter setting
abnormality

Encoder type [0x2001] and
encoder resolution [0x2002]
settings should be the same as
the motor label information.

Modify the parameter so it matches
the motor label information.

If the modified values are not applied
after saving the parameters, replace
the motor because there may be a
problem with the motor.

Encoder abnormality

If alarms occur continually after
power cycling, replace the motor
since there may be abnormalities in
the motor.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

AEEE3

Motor setting
(Motor ID Setting Error)

Motor ID setting

Motor 1D [0x2000] setting should
be the same as the motor label
information.

Modify the parameters so that they
match the information on the motor
label. This alarm can be canceled
after parameter modification when
the power is on/off.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

AL -3M
Z Phase open

(Encoder Z-phase
Loss)

Parameter setting
abnormality

Check the setting of the warning
mask [0x2014].

If the motor does not use the Z
phase (e.g. step motor), set the 14th
bit in the warning mask settings to
mask the AL-34.

Encoder cable
abnormality

Check for abnormal wiring and
short circuit.

Replace the encoder cable.

Encoder abnormality

If alarms occur continually after
power cycling, replace the motor
since there may be abnormalities in
the motor.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

AL-35
Low battery

(Low Voltage of
Encoder Battery)

Parameter setting
abnormality

Check the setting value of the
absolute encoder configuration
[0x2005].

If you want to use an absolute
encoder as an incremental encoder,
set it to 1 so the alarm does not
occur.

Defective battery
connection, unconnected

Check the battery connection
status.

Connect the battery accurately.

Low battery voltage

Check if the battery voltage is
3.3V or higher.

Replace the battery.

(] b g
an T an
Sinusoidal ENC
amplitude
(Encoder Sine Wave
Amplitude Error)

Encoder cable
abnormality

Check for disconnection,
abnormal connection and short
circuit.

Check for shield and PE
disconnection.

Replace the encoder cable.
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Alarm Code Names

Causes

Inspection Items

Measures to Take

AL-37

Sinusoidal ENC

frequncy

(Encoder Sine Wave
Frequency Error)

Parameter setting
abnormality

Check the encoder type setting
[0x2001].

Check the encoder type setting.
Check the speed command.
(Maximum: 250kHz)

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

Converter failure

If alarms occur continually after
power cycling, there may be a
problem with the converter. Replace
the converter.

Encoder abnormality

If alarms occur continually after
power cycling, there may be a
problem with the encoder. Replace
the encoder.

] ]
AL - 38

Encoder setting error
(Encoder Setting Error)

Abnormal combination of
drive and motor

Check the brand label codes of
the drive and motor.

Please use drives and motors with
the same brand label.

Encoder cable
abnormality

Check for abnormal wiring and
short circuit.

Replace the encoder cable.

Encoder abnormality

If alarms occur continually after
power cycling, replace the motor
since there may be abnormalities in
the motor.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

AL-4E

Under voltage

Main power input voltage
abnormality

Check whether the main power
voltage is about 134 Vac or
higher.

Re-inspect the main power source.

Check whether the DC link
voltage [0x2605] is above 190

Replace the drive.

(Low Voltage) Vdc while the main power is being
supplied.
Lowered power voltage Check the wiring status of the
duri . : Use a 3-phase voltage supply.
uring operation main power.
Check whether the main power . .
voltage is about 286 Vac or lower. Re-inspect the main power source.
Mt?i” pOV‘I’er input voltage ["Check whether the DC link
abnormality ;
voltage'[0x2605] is below 405 ' Replace the drive.
Vdc while the main power is being
supplied.
AL -H{ High external Check the operation conditions Please recheck the regeneration
regeneration brake and the regeneration brake brake resistor value considering the
Over voltage ) ] ) A
© | ) resistor resistor value. operation condition and load.
vervoltage i
Acceleration/deceleration .ChECk whether a rapid Set a high value for
. increase/decrease occurs . S
setting values acceleration/deceleration time.
frequently.
If alarms occur continually after
Drive abnormality _ power cycling, replace the drl_v_e _
since there may be abnormalities in
the drive.
Main power inout voltage Check the voltage range of 200-
gL-47 abnor[r)nality P 9 230 Vac between L1, L2 and L3 Re-check power.

Main power fail
(Main power fail)

phases.

Parameter setting
abnormality

Check the main power fail check
mode setting [0x2006] according
to the main power input status.

Make parameter settings and wiring
with a 3-phase input power if
possible.
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Alarm Code Names

Causes

Inspection Iltems

Measures to Take

Momentary power
outage

Check the main power fail check
time setting [0x2007].

Increase the monitoring interval of
the main power fail check time
[0x2007] or check the power supply.

Drive abnormality

If alarms occur continually after
power cycling, there may be a
problem with the drive. Replace the
drive.

RL-43
Control power fail
(Control power fail)

A voltage failure between
C1 and C2 phases.

The voltage between C1 and C2
phases should be within 200-230
Vac.

Re-verify the control power.

Drive abnormality

If alarms occur continually after
power cycling, there may be a
problem with the drive. Replace the
drive.

AL-58
Over speed limit
(Over speed limit)

Motor cable abnormality

Check for abnormal wiring and
short circuit.

Replace the motor cable.

Encoder cable
abnormality

Check for abnormal wiring and
short circuit.

Replace the encoder cable.

Parameter setting
abnormality

Motor ID [0x2000], encoder type
[0x2001], and encoder resolution
[0x2002] settings should be the
same as the motor label
information.

Modify the parameters so that they
match the information on the motor
label.

Check the gear ratio [0x6091]
setting.

Set the electric gear ratio to a lower
value.

Check the gain control parameter
settings [0x2100] - [0x211F].

Re-adjust gain according to the
operation conditions.

Encoder abnormality

If alarms occur continually after
power cycling, replace the motor
since there may be abnormalities in
the motor.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

Parameter setting

Check the gear ratio [0x6091]
setting.

Set the electric gear ratio to a low
value

abnormality Check the settings for following di h di
R0t error window [0x6065] and Readjust the parameter according to
Loan ; : the operation condition.
; following error timeout [0x6066].
POS following Check for binding of the
Excessive Position Apparatus abnormality inding Inspect the apparatuses.
( apparatuses
Error :
) If alarms occur continually after
Drive abnormalit power cycling, replace the drive
y - since there may be abnormalities in
the drive.
. Check for disconnection,
Motor cable abnormality abnormal wiring and short circuit. Replace the motor cable.
Encoder cable Check for disconnection,
abnormality abnormal wiring and short circuit. Replace the encoder cable.
Motor ID [0x2000], encoder type
[0x2001], and encoder resolution Modify the parameters so that they
T I ) [0x2002] settings should be the match the information on the motor
AL-57 Paramete_r setting same as the motor label label.
Excessive SPD abnormality information.
devir?ltion Check the gear ratio [0x6091] Set the electric gear ratio to a lower
(Excessive SPD setting. value.
deviation) —
Check for binding of the
apparatuses.

Apparatus abnormality

Operation status of the limit
contact sensor

Inspect the apparatuses.

Encoder abnormality

If alarms occur continually after
power cycling, replace the motor
since there may be abnormalities in
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Alarm Code Names

Causes

Inspection Items

Measures to Take

the motor.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

AL-54
Encoder2 POS
differnce

(Excessive position
error of external
encoder)

Parameter setting
abnormality

Check the external encoder gear
ratio settings [0x2025] and
[0x2026].

Set the electronic gear ratio

Check the position error range
setting [0x2027].

Readjust the parameter according to
the operation condition.

Apparatus abnormality

Check for binding of the
apparatuses.

Inspect the apparatuses.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

AL-&3
Parameter checksum

(Parameter
abnormality)

OIS replacement

Check the parameters with
maximum setting values in the
variable format.

Restore the default parameter
(0x1011). The parameter setting
values are initialized after
restoration. For this reason, it is
necessary to set the parameters
before operation.

Drive abnormality

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

By -7
L i}
Factory setting

(Factory settings
abnormality)

Parameter setting
abnormality

Contact our service center.

Check the drive capacity with the
device name setting [0x1008].

Reset the drive capacity and
download the OS again.

If alarms occur continually after
power cycling, replace the drive
since there may be abnormalities in
the drive.

oy Lon
L -ouo
Enc2 communication

(Load Encoder
Communication Error)

AL-81
Enc2 cable open

(Load Encoder Cable
Disconnection)

AL-83
Enc2 Z phase open
(Load Encoder Z-

phase Disconnection)

Load encoder cable
failure

Check for disconnection,
abnormal wiring and short circuit.

Replace the encoder cable.

Parameter setting
abnormality

The load encoder type [0x2021]
and load encoder setting
[0x202B] parameter settings
should be the same as the
encoder information.

Modify the parameters so they
match the motor information.

Load encoder failure

If an alarm occurs continuously after
power cycling, there may be a
problem with the motor. Replace the
motor.

Drive abnormality

If an alarm occurs continuously after
power cycling, there may be a
problem with the drive. Replace the
drive.
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Servo Warnings

If the drive detects an abnormality classified as a servo warning, it triggers a warning. In this case, the drive
maintains its normal operation condition. After the cause of the warning is eliminated, the warning is
automatically cleared. In case of a warning, take an appropriate action. You can set the check status of each

warning with warning mask configuration (0x2014).

X When two or more warnings occur, they are displayed as the sum of warning codes.

E.g. It is displayed as follows: "W 10 (operation overload) + W40 (low voltage) = W50".

Warning Warning Names
Bits
Codes
0 wo1 Main power phase loss
1 w02 Low voltage of encoder battery
2 wo4 Software position limit
Warning Warning Names
Bits
Codes
3 - -
4 w10 Operation overload
An abnormal combination of drive and motor, or an
5 W20 .
1/0O setting error.
6 W40 Low voltage
7 w80 Emergency signal input
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Warning Status

(Code) Causes Inspection ltems Measures to Take
Names
Main power
Check the voltage range of 200-230
input Re-inspect the main power source.
Vac between L1, L2 and L3 phases.
voltage failure
Parameter Check the main power fail check mode
Make parameter settings and wiring with a
setting setting [0x2006] according to the main
H}_‘,f 4 3-phase input power if possible.
abnormality power input status.
PWR_FAIL
(Main Power Phase Increase the main power fail check time
Loss) Momentary Check the main power fail check time
setting [0x2007] or check the power
power outage setting [0x2007].
supply.
If alarms occur continually after power
Drive
- cycling, replace the drive since there may
abnormality
be abnormalities in the drive.
Parameter To use an incremental type absolute
Check the setting value of the absolute
setting encoder, set the value to 1 to disable
encoder configuration [0x2005].
abnormality alarms.
Defective battery
LOW_BATT

(Low Voltage of
Encoder Battery)

connection,

unconnected

Check the battery connection status.

Connect the battery accurately.

Low battery

Check if the battery voltage is 3.3V or

Replace the battery.

voltage higher.
HOu Parameter Change the settings of the software
Check the software position limit position limit function select [0x2400] or
SW_POS_LMT settin function select [0x2400] and setting change the minimum and maximum setting
9
(Software Position [0x607D] of the software position limit. | values of the software position limit
Limit) abnormality [0x607D].
Change the capacity of the motor and
Continuous
Check the accumulated operation drive.
operation with a | overload rate [0x2603] and overload
warning level setting [0x2010] in the Adjust gain.
load exceeding constant speed area or in the stopped
state. Adjust the overload warning level setting
the rated value
[0x2010].
{10
tu Motor brake Check for opening of the motor brake
OV_LOAD Supply power to the motor brake.
(Operation abnormality during SVON.
Overload) Make sure that the setting values for
motor ID [0x2000], encoder type .
Modify the parameters so that they match
Parameter [0x2001] and e_nco_der form_at [0x2002] the information on the motor label.
setting match the applied information on the
abnormality motor label.
Check the setting value of overload Set an appropriate value
check base [0x200F]. pprop '
Apparatus Check for any abnormality during Inspect the apparatuses.
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Warning Status

(Code) Causes Inspection ltems Measures to Take
Names
abnormality operation.
Motor cable Check for abnormal wiring and short
. L Replace the motor cable.
abnormality circuit.
Encoder cable Check for abnormal wiring and short Replace the encoder cable
abnormality circuit. P '
Abnormal
Check if the current capacity of the Lower the torque limit value or replace the
combination of applied motor exceeds that of the motor with one that has a lower current
'J Ll"i drive. capacity than that of the drive.
- drive and motor
SETUP

Check whether the signal allocation

(Setting abnormality) ; i igital i )
10 setting h_as overlapp_ed in the digital input Set the parameter appropriately for the
signal selection [0x2200] - [0x2208] operation conditions
abnormality and the digital output signal selection P ’
[0x2210] - [0x2213].
Check whether the main power . .
. voltage is 134 Vac or higher. Re-inspect the main power source.
Main power
input voltage Check whether the DC link voltage
abnormality [0x2605] is between 190 - 405 Vdc .
NNy
b Tu while the main power is being Replace the drive.
UD_VTG supplied.
(Low Voltage)

Lowered power
voltage during

operation

Check the wiring status of the main

power.

Use a 3-phase voltage supply.

.

'8
EMG

(Emergency Signal
Input)

D
C3

EMG contact

This represents the state of
emergency pause by EMG contacts.
Check the settings of the wiring and
drive parameters (drive control input 1

Set the wiring and parameter for the
operation conditions.

abnormality [0x211F], digital input signal 1 setting
[0x2200] - digital input signal 16
setting [0x220F]).
Drive If alarms occur continually after power
- cycling, replace the drive since there may
abnormality be abnormalities in the drive.




12. Maintenance and Inspection

12.3 Servo Drive Overload Graph

B Servo Drive Overload Graph (400W)

Load Factor AL-21 duration (sec) Load Factor AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop
100 or lower Infinite Infinite

110 55776.0 37935.0 210 66.8 50.1

120 13944.0 9483.0 220 50.1 38.5

130 6197.0 4215.0 230 38.5 30.3

140 3486.0 2371.0 240 30.3 9.7

150 1183.0 926.0 250 24.2 8.3

160 566.0 470.0 260 4.2 3.8

170 318.0 273.0 270 3.8 3.4

180 198.0 173.0 280 3.4 3.1

190 131.0 117.0 290 3.0 2.7

200 92.0 66.0 300 2.7 25

100000

10000 \

1000

Time s Turn
(Sec) 100 — StOp
i ‘\—-\
1 T T T T T T T T T T T T T T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 Z90 300

Overload(%)
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12. Maintenance and Inspection

Servo Drive Overload Graph (750W, 1kW)

Load Factor AL-21 duration (sec) Load Factor AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop
100 or lower Infinite Infinite
110 105800.0 37935.0 210 119.0 50.1
120 26450.0 9483.0 220 89.2 38.5
130 11755.5 4215.0 230 49.3 30.3
140 6612.5 2371.0 240 38.8 9.7
150 2244.0 926.0 250 31.0 8.3
160 1073.6 470.0 260 7.0 3.8
170 603.2 273.0 270 6.4 3.4
180 413.6 173.0 280 5.7 2.2
190 273.6 117.0 290 5.0 1.9
200 201.0 66.0 300 4.6 1.7
1000000
100000
10000 \
000
Time == Turn
(Sec) s Stop
100
1 T T T T T T T T T T T T T T T T 1

T
110 120 130 140 150 160 170 180 190 200

T T
210 220 230 240 250 260 ZF0 280 290 300

Overload(%)
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12. Maintenance and Inspection

B Servo Drive Overload Graph (2kW, 3.5kW)

Load Factor AL-21 duration (sec) Load Factor AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop
100 or lower Infinite Infinite
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536 230 38.5 30.3
140 302 302 240 30.3 9.7
150 257 154 250 24.2 8.3
160 229 100 260 4.2 3.8
170 200 85 270 3.8 34
180 165 70 280 34 3.1
190 131 61 290 3.0 2.7
200 103 52 300 2.7 25
10000
1000
o
Time
(Sec)

10

1 T T

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 Z70 280 290 300

Overload(%)

12-16 l LSE . ccrric

— UM

—; StOp



13. Test Drive

13.

Test Drive

For a safe and proper test drive, make sure to check the following prior to a test drive. If there is a
problem, take appropriate measures before the test drive.

Servo Motor State

Is the motor correctly installed and wired?

Is each connecting part correctly tightened without looseness?

For motors with oil seal, is there any damage on the oil seal?

Is oil properly applied?

To perform a test drive of a servo motor that has been stored for an extended period, make sure to check

the motor according to the maintenance and inspection method for the motor. For more information on
maintenance and inspection, refer to Section 11. Maintenance and Inspection.

Servo Drive State

Is the drive correctly installed, wired and connected?

Is the power supply voltage for the servo drive correct?

13-1



13. Test Drive

13.1 Preparation for Operation

Carry out a test drive in the following order.

Read the checklist and precautions before test driving.

A 4

Check input/output signals and connection to the upper-
level controller.

A 4 A

Test drive the servo drive using the TwinCAT System

Manager. Test drive the servo drive using the XGT PLC + PN8B.

Test drive with both the machine and the servo motor.

A 4

Actual operation

Before the test drive, check that the upper level controller and the servo drive are correctly wired, and the
objects of the servo drive are correctly configured.

Order Handling Notes
Refer to Section 2.5
1 Connect the power connector and safety function connector of Servo Drive. Wiring for Input/Output
Signals.
Refer to Section 2.5
2 Connect motor and encoder cables to the servo drive. Wiring for Input/Output
Signals.

If you use the safety function, connect the STO safety device connector.

(Note) If you do not use the safety function, insert safety jumper connector, an | Refer to Section 2.5

3 accessory of the servo drive, into the STO. If you do not install the connector, Wiring for Input/Output
motor current will be not supplied and the torque will not output from the motor. | Signals.

In this case, the panel monitor state at the power ON will be "Sto."

(Note) When removing the safety jumper connector attached to the STO, pull
out the motor main circuit connector first, and then the connector body while
pressing the lock ejector on the jumper connector side towards the servo drive
side. The connector may be damaged if you pull it out when the lock has not
been released. Please be careful

Order Handling Notes
Connect ECAT IN and OUT of the EtherCAT communication connector Refer to Section 2.5
4 between the upper level device and Servo Drive. Wiring for Input/Output
(Note) Please use the CAT5 and SFTP cables. Signals.
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13. Test Drive

Turn on the servo drive. The servo drive communication is in the Safe OP
state. Make sure that the state of the servo drive panel monitor is as the figure

below:

Sn(IRU
The Link/Activity LED is flickering. Refer to Section 11
The RUN LED is in "Single Flash." Maintenance and

Inspection.

(Note) If the Error LED is flickering or on, and the monitor panel state is AL-xx,
refer to Manual Maintenance and Inspection.

(Note) If the Link/Activity LED is not flickering, the communication is not
established.

Refer to Section 11
Maintenance and
Inspection.

Now, we have finished checking the connection and state of input signal
circuits to prepare for the test drive.

LSE ccrric [13-3




13. Test Drive

13.2 Test Drive Using TwinCAT System Manager

B Test Drive Procedure

Order

Handling

Notes

1

Before launching the TwinCAT System Manager, copy the servo drive XML file
into the schema folder (C:\TwinCAT\Io\EtherCAT).

2

Launch the TwinCAT System Manager.

Select a Target System.
When performing the test drive using a remote system, select the device.

Restart the TwWinCAT System with Config Mode.

= Using the Set/Reset TwWinCAT to Config Mode icon under the TwinCat
System Manager, you can restart the system with Config Mode.

AR HE - TwnCAL Systom Manager - CXOMBIZ

DEwH SR  BE= 43 Smvda[@lh ®% rQs+ss o0t
5 gt -
,\‘:_cww,aﬁj,‘,"‘ 0 Varsion (Local) | Version (Taraet) | Boot Setings (Tamet | C¥ Setinas
FLC - Configuration
140 = Configuration
10 Desdcas TwinCAT Systom Managar Chauss Targal_
i Mangings H V211 {Bulid 2087
TwinCAT NI PTR
V211 [Build 2038]
e e 10: 20121018
Copyright BECKHOFF © 1995-2011
hiin;/ wewew beckhoff. com
Hagiatratian:
Nama: Younjae
Company: LSmeapion
Feg, Ky AIFE-4AI3-37CE-00FC
Server (Pect) | Timestamp Massage
s | e T T o T B

Search for EtherCAT communication-based devices connected to the system.

= Right-click I/O Devices in the Work Space pane of the TwinCAT system,
and then click Scan Devices.

- MT B - TwinCAT System Manager - CXAFE 2
[le Edit Actions Wiew Options  Help
Cewl - o EE MDD B/ AR BNLE S Qe L @Y

PLC - Configuration

1.i SYETEM - Configuration Hurbar  Desics Ty
HC - Configuration Dpize e
0 - Canfiguration

& Mapping ~ Seend Deice,.,

o Impont D

8 Pacte Coey
8 Pacts with Links  Alt-Cri-y

Server (Portt  Timestamp Message

Finady m 5 m

= |f the dialog window below appears in the TwinCAT System Manager, click
OK.
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13. Test Drive

TwinCAT System Manager

= |f the New I/O devices found dialog window appears, select the device or
servo drive that needs to be test driven and click OK.

[ Device 1 (Cx1100) 0K

i TV
D 3 [F|- emt 4 [Local Area Connection (TwinCAT-Intel PCI Ethernet Adapte
[¥]Device 4 [EtherCAT [v2.10 only]]  [Local Area Connection 2 [TwinCAT -Inkel PCI Ethe

= |f the dialog window below appears, click Yes.

TwinCAT System Manager

\ ? ) Scan for boxes

B R

Add the servo drive's NC Task to the NC-Configuration.
= |f the dialog window below appears, click Yes.

TwinCAT System Manager

? ) EtherCAT drives found, Add drives to MC-Configuration

N (EEET

Switch the TwWinCAT System Manager to a free run state to allow it to control
devices independently of the TwinCAT PLC and so on.

= |f the dialog window below appears, click Yes.

TwinCAT System Manager

? ) Activate Free Run

I [ BEETT

Make sure NC Task is added to the NC-Configuration tree in the workspace on
the left, and the servo drive is registered to the 1/0O-Configuration tree.
= |f the connected servo drive is registered, select it.

= Click the Online tab on the right side to verify that Current State and
Requested State are in the SAFEOP state.
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13. Test Drive

SER RN E S PO D
- Configurafion

;\IC Configuration General | EtherCAT | DC Process Data | Startue | Co. - Online | Oring
= [l NC-Task | SAF

NC-Task 1 5v8 Sate Machine
NC-Task I-image & ] (Hoosmap ]
[ Taties T ) | s SAFECR
e 3":'2’"8 . e PR =) | mequosted Statn:  [SAFEOR
l BLLC - Configuraion Y S— 1T < |
= A 1/0 - Confguration
& V) Devices DL Svanue
= Device 4 (EtherCAT (2 10 ondyl)} . 7
A AT Poa b Canior / Onen
Device -image-inta Font B: Mo Cartler / Closad
+ o Inputs
u §l Ouputs
s § InloDats

w B Tam | (CX1800-0008)
= = Diive 3 LTHSEMES) Diive)
= & 2nd Tranemit PO mapping

&1 Stutuswond
1 Posiion el Vlon
L3

L Contralwenrd ¥

i Jarget Pasio
+ § Wesuw Name Online Type Sire  YAdd_, 0wl Use.. Linkedto A
+ § Infolista 1 Enahpswoed W D2 (1565 UiNT 2 WD ot B nEtanas . niunsd
apcings tPosion Actusd ¥ DODOOOOD (0} DINT 40 MWD Iewt 0 InDatal , Axds 1.E:
% NC-Task | SAF - Davica 4 (EmerCAT iz 10 | | &5ERIRE0 MELL 3 0 f oAl o mE ok B W e
s N -Tark | SAF - Miasicn & (PRl AT (47 I b . s ) Bl S . B
< » < »
Server (Port)  Timestamp Meszage
i e AR

Switch the EtherCAT communication state from SafeOP to OP, enabling
MailBox Communication and Process Data Communication.

= Click the Generate Mappings icon on the menu bar.
Map the images defined in NC Task and 1/O Device.

.%Jju:lufﬂ@:._

9 = Click the Check Configuration icon on the menu bar.
Check if the currently set configuration is valid.

= o ] B

= Click the Activate Configuration icon on the menu bar.
Save Project Configuration in Windows Registry.

=] ou?I@L

p—

Verify if the EtherCAT communication state has switched from SafeOP to OP.

= Verify if the states of the servo drive panel monitor and the 1/0 device
(servo drive) of the TWinCAT system are in the online state as shown in the
figure below.

= Check the panel monitor status.

oo
LI

10
= Check the communication LED.

The Link/Activity LED is flickering.

The RUN LED is on.
= Check the online state of the I/O device of the TwinCAT system.

In the 1/0O-Configuration tree of the workspace, click the servo drive, and
then click the Online tab to check if Current State and Requested State are
in the OP state.
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13. Test Drive

General | EtherCAT | DC Process Data | Startun | CoE - Onling | Online |
State Machine

[Init | [Bootstrap ]
Current State:
[Pre-0Op | [Safe-Op | ity
Requested State:
[Op | [Clear Error ]
DLL Status
Part & [Carrier / Open
Port B: [Na Carrier / Closed

File Access over EtherCAT
[ Download.,, | [ Upload... |

Verify if the state displayed at the bottom-right of the TwinCAT System
Manager menu window is in the Run state.

11 We have finished adding NC-Task and I/O Devices (servo drive) to the
TwinCAT System Manager.

B Setting NC-Task Axis Parameters

Order Handling Notes
Set the display units for the relevant axis.
= Select Axis1.
= Click the Settings tab.
= Click the display units for position and speed.
‘DEwd B s SR % (2)Qlaree’| @@ T
SYSTEM - Configuration - = = - - .
= @8 NC - Canflguration Ganeral‘ Settings |Parame|ar Dynamics | Online | Functions | Coupling | Compensation
NC-Task | S4F
= MC-Task 1 SVB [Link To Gall Types)... ] \Drive 3 (LTN({SEMES) Drive) \
o NC-Taskc I -image #ls Type:  [CANopen DSA0Z (e.9, EtherCAT CoE Drive, Ax2iin-BIK0/B510) v
m Anes
o Al | :
-4 Axis 1_Enc Unit: mm « || Display tOnly
Inputs o
%I Qutputts Position: [ & [ Modulo
| Axis 1 Drive Yelocity: [ mm/min
1 T Awis |Ctrl
21 Inputs Fesult
a pLC - Dﬂﬁgﬁg:&uﬂts Position: Velocity: Acceleration: Jerk:
= B 10 - Configuration [mm | [mm/s | [mm/s2 | [mm/s3 ]
= B /0 Devices
== Device 4 (EtherCAT (v2, 10 only’
Device 4-Image Axis Cycle Time / Access Divider
Device 4-Image-info Divider: Cycle Time (ms): 2000
Inputs
Outputs Modulo: o]
InfoData
[i Term 1 (Cx1100-0004)
& Drive 3 (LTM(SEMES) Drive)
&8 Mappings

Note: Remember the actual units will not be converted even if the units shown
in the figure above was converted to mm or degrees.

Note: Change the units and tune the Axis Scaling Factor below.

Set the Axis Scaling Factor. The Axis Scaling Factor determines the distance of
the axial load movement while the motor shaft makes one revolution.
= Select Axisl.

= Select the Parameter tab.
= Set the Scaling Factor.
= Then, download the settings.
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13. Test Drive

B Sl BB G 2R 8B R
| Gurmal | NC-Encudus | Parameter | Time C Gnling
= B SAF
NC-Task | SV [ [Farameter Valug Uri ~
#Cb-lTast I-Image - Encoder Evaluation:
& *fe!“ Irnvert Encodier Courning Dinection
i s | ey P
1 W doiis 1 Enc Posion Bias Liu]
# fue 1nies Modulo Factor (2.9, 360.0° %00 mm
@ § Inputs Telerance Window for Madula Start 00 e
= @l Outputs: Encadir Mask (masimum eacadis valuey [
! PLL - Configusation Encadir Sub Mask (absolule rangs masimom value) NEFFFFF
A 70 e ain Riference System INCREMENTAL'
T a8 Msomnas - Limit Switchas:
Soft Position Lirnit Minimum Monitoring FALSE
Minitnuen Pasition g i
Soll Posilion Limit Masinmum Monitaring FALSE
Maximum Position 0.0 mm
- Filer:
Fittar Time for Actual Position (P=T1) [ F =
[ Upload ] [ Expand Al ] [ Collaps Al ] [ Select Al
[ Server tPomt)— Timestame Messane

Note: The default is 0.0001 if the scaling factor is not set.
Note: After configuring the settings, download them.

Set the speed parameter of the test drive axis.
= Select Axis 1.
= Select the Parameter tab.

= Set Maximum Velocity, Manual Velocity (Fast), and Manual Velocity (Slow).
Then, download the settings.

TWINCAT Svatem Manager — 'CX 0AFB72"

R.'E-r:-ft }45':‘:” = Vglios :
o= _ [reterence veiacay T
o 1 Madmum Velocity Fomemis
3 W fols | Ene Marwal Velocity (Fast) Fmenfs
- E x:: :Jéng Marwusl Valaey (Slow) d 13
' |I|PII|H- Calibration Velocdy (lowands plc cam) F mmis
_“ Eo Calibration Veiociy (o pic cam) F mm/s
PLL - Configuration Jog Incremant {Farward) F mm
=% WQUC"DT,%‘:“,T?M Jog Incremunt (Backwind) F e
a8 Mappings +_[Dymamics:
= | Limil Swetches:
*  Monitoring:
*  Sefpoint Ganesalor:
* [ NCI Pararmstes:
+  Other Semings!
[ Downioad ) [ Ugioed | [(Expand A_) [ Collaps AT | [ Selecidi |
Server (Porh_ Temestamp Messane
Fiady SR IR R T

Set the velocity, acceleration, and jerk of the test drive axis.
Set the acceleration, deceleration, and jerk directly for the test drive axis; the
TwinCAT NC can calculate the acceleration based on the configured profile
timing.
= Select Axis 1.
= Click the Dynamics tab.
= Set the acceleration, deceleration, and jerk directly.
*  Select the Direct button.
* Set the acceleration, deceleration, and jerk.
* Download the settings.
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13. Test Drive

~ AlZH.1sm - TwinCAT System Manager - 'CX_DAFB72"

File Edit Actions Miew Options Help
DS&FH 50 1 DE5 6D @esddads o 2 EQEwLT €02
SYSTEM - Configuration . — - = -
=@M NC - Configuration General | Settings | Parameter | Dynamics | Online | Functions | Coupling | Compensation
| D B NC-Task 1 SAF
| @ Nca_s_raSk 1 5vE O lIndirect by Acceleration Time
i =% NC-Tagk 1-Image Mazximum Yelocity (Y max ) 50 mm/s
: L] Tables Acceleration Time: [0z s
o Axes
H - fxls 1 Deceleration Time: asabove [0,2 s
: PLC - Cnr!ﬂgurqlinn smoott =tiff
= o peuratin Acceleration Characteristic:
&8 Mappings Deceleration Characteristic:
Al A n —
vity: 2 v ~
@ Direct
Acceleration: 500 /52
Deceleration: as above 800 mm/s?
Jerk: 5000 mmy/s3
Download Upload
| Server (Port) Timestamp Message

= Set the acceleration, deceleration, and jerk indirectly.

Set the acceleration, deceleration, and jerk indirectly by setting the
acceleration time. If you change the acceleration time, the acceleration value
will be automatically changed.

e  Select the Indirect by Acceleration Time button.
* Set the acceleration, deceleration, and jerk.
¢ Download the settings.

=#.tsm - TwinCAT System Manager - "CX_DAFB72"

File Edit Actions Wiew Options Help
DEF@FE G L RS G S HR B S R (2Qe e @@ 2
SYSTEM - Configuration — T
N - Cnnliguratingn General | Seftings | Parameter | Dynamics IOane | Functions | Coupling | Compengation |
i M
f @ Indirect by Acceleration Time
Maximum Velocity (V max ): 1] mm/s
Acceleration Time: [0z 5
Deceleration Time: as above 0.2 5
PLC - Configuration smool stiff
& %’;)‘;éiggliigﬂugznnn Acceleration Characteristic: )
=-&8 Mappings Deceleration Characteristic:
alt): g n —
vit): va s ~
) Direct
Acceleration: 500 mm/s?
Deceleration: asabove (500 mm/s2
Jerk: 5000 mm/s3
Upload
Server (Part) Timestamp Message

Set the Position Lag Monitoring (Following Error).

= Select Axis 1.

= Select the Parameter tab.

= Set the Position Lag Monitoring.
= Set the Position Lag Filter Time.
= Download the settings.
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13. Test Drive

.- AlZHE.tsm - Tt AT System Manager

FEile Edit Actions View COptions Help
DESFE SR - 208 B HeavFa i o B Gwee&D?
SYSTEM - Configuration —_— I
NC - Configuration General | Settings | Barameter | Dynamics | Online | Functions | Coupling | Compensation,
MC-Task 1 SAF
NC-Task 1 5WB
== NC-Task 1-Image -

ables

imit Switches:

Soft Position Limit Minimurm Manitoring FALSE B
= fres . s
=i Axis 1 Minimum Position 0o F mm
mﬁ. 2%35 },EQE Soft Position Limit Maximum Manitoring FALSE B
-] Axis | Drive i
" e Ais | CHl Mamm‘um Pasifion 0o F mm
@ Innuts - Monfaring:
Qutputs Position Lag Monitoring

PLC - Configuration
& %j‘;gggig;f(m" Maximurn Position Lag Filter Time

H
== Device 4 (EtherCAT (v2.10 POEIT ranges Wonerg

Maximum Position Lag Value

Dev}ce 4-Image Position Range Window
Device 4-Image-info Target Position Maonitoring
Inputs = .
Outputs Target Position Window
InfoData Target Position Monitoring Time
Ji Term 1 (Cx1100-0004) In—Target Alarm

=&l Drive 3 (LTN(SEMES) [ In-Target Timeout

Mation Monitoring

2nd Transmit PDO ¢
- @l 2nd Receive PDO m
‘chSD\ale Iation Monitoring Window
®.§ Infobata Mation Monitoring Tims
£ &% Mappings . oring <

(_Downioad )| (_ Upload ) [ E=pand Al ] (_ Collaps Al Select All
|

< | B

Server (Porty Timestamp Message

Note: The Position Lag Monitoring is the difference between the position
reference and the actual position at a given cycle time. When the Position Lag
Monitoring is enabled, the TwinCAT NC generates an alarm if the following
error exceeds the settings.

B Test Drive the Servo Drive Using TwinCAT NC Axis

Order

Handling

Notes

Make sure that TwinCAT NC axis is "Servo On."
= Select Axis 1.
= Click the Online tab.

. » AlZH8.1sm - TwinCAT System Manager - 'CX_0DAFB72"

File Edit Actions Yiew Options Help
DR SE | RER 0 Blavadd e % (BQE v R ?
B8 SVETEM - Configuration ——— = H
H f nC - cm'igma(iﬂgn General | Settings || Parameter | Dynamics | Online | Functions | Coupling | Compensation
| =B NCoTask 1 SA7 Setpaint Position:  nim]
; NC-Task | SVB -] | r :
== NC-Task 1-mage | 0.0000 0.0000
[ Tables Lag Distance (min/max):_nm]  Actual Velocily: [rmm/s] Sefpoint Yelocity: [mm/s.
o S fes 0,0000° (0,000, 0,000 0,0000 10,0000
- Ais | Quarride: [%] Total / Contral Output: %] Errar:
&, Axis | Enc [ 100,000 %] | 0,00, 0.00%] | 0(0xm)]
m-) Auis 1 Drive "
e Pis 1-CH Status (lng.) Status (phys.) Enabling
: Inputs []Ready [Z]NOT Maving [ Coupled Made [ Coniroller Set
H - § Outputs [JCalibrated  [JMoving Fw Cin Target Pos, Feed Fw
. PLC - Configuration [JHas Job [JMoving Bw [Jin Pos, Range [JFeed Bw
= 140 - Canfiguration
EL ] I/ODDEWEESP"1 (EtherCAT (2,10 Contraller Kv-Factor: [mm/s/mm] Reference Velocity: mm/s]
= == Device Brl &
" Device d-Image U |4 50 i
Device 4-Image-infa Target Position: [rmm] Target Welocity: “mm/s]
Inputs 1000 30
s Outputs I lﬂ ‘ ‘
InfoData
Term | (G000 | == | = | + | ++| - - ® | =X
Drive 3 {LTN(SEMES) [ F1 F2 F3 ] Fg Fo
2nd Transmit PDO 1
2nd Receive PDO
We State
InfoData
® &8 Mappings
<l | 3
Server (Port) Timestamp Message ~

= Click the Set button.

Set Enabling

B [#] Contraller

Overmide [%]:

100 All

= Select Controller, Feed Fw, and Feed Bw in the Set Enabling pop-up.
= Set the Override to 100%.

= Click OK.
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13. Test Drive

F‘.".f Lt

Use the buttons shown below to manually perform the test drive (JOG).

F,l Perform a negative rotation at the specified Manual Velocity (Fast).

F_2 Perform a negative rotation at the specified Manual Velocity (Slow).

+

F 3 Perform a positive rotation at the specified Manual Velocity (Slow).

++

F 4 Perform a positive rotation at the specified Manual Velocity (Fast).

Perform the test drive with relative coordinates.

= Set the Target Position.
= Set the Target Velocity.
= Click the F5 button.

. Al2H.tsm - TwinCAT Syslem Manager - ‘CX_DAFB72’

DEed B e/ HD B ® Qe €D 2
SYSTEM - Configuration — = - = . 0 m
= 8 NC - Configuration General | Seftings | Parameter | Dynamics | Online | Functions | Couplina | Compensation
= _NTCE:{F;SE?FSVE ™ Setpoint Position: nim]
== NC-Task 1-Image . 0.0000
Tables Lag Distance (min/max): nm etpoint Velocity:  [mm,/s
= m fres 0.0000° (0,001, 0,001) 10,0000
i Agis 1 Querride: [%] Total / Control Output: %] Error
ﬁ. Qxfs }’E”‘E [ 100,0000 %) | 000/ 0.00% 0 (0x0)
2
e A 10 Status (Ing.) Status (phys.) Enabling
Inputs [¥] Ready [F1NOT Moving []Coupled Made [¥] Controller Set
b Outputs [ Calibrated []Moving Fu CJiIn Target Pos, Feed Fw
PLC - Configuration [IHas Job [IMoving Bw [in Pos, Range Feed Bw
= 1/0 - Configuration
=B 1/0 Devices Controller Kv-Factar: [rmm/s,/mm] Reference Velocity: -mmy/s]
= === Device 4 (EtherCAT (v2.10 1 o0 g
Device d-mage
Device 4-Image-Infa Target Pasition: [ram] Target Yelocity: ‘mmy/s]
Inputs 1000 30
Outputs ‘g ‘ ‘

InfoData
Termn | (Cxn0-00p) || == = | + | ++| - ® | =0
Drive 3 (L7N(SEMES) [ F1 F2 F3 F4 F8 F9
2nd Transmit PDO 1
2nd Receive PDO m
WeState
InfaData

&8
w - Lo gadel

&8 Mappings

< | @

Server (Porty Timestarmp Message

>

= Move it to the Target Position from the current position, decelerating to a stop.

= After moving it to the Target Position, verify if the Set Position is the same as the
Target Position.

= Click the F6 button to stop driving with relative coordinates.
= When the alarm goes off, click the F8 button to reset the alarm.
Note: If the position limit is enabled, set the Target Position within the limit.

Make sure the TwWinCAT NC axis is "Servo Off."

= Click Set.
= Click to clear Controller, Feed Fw, and Feed Bw in Enabling.
= Click OK.

%t Enabling

[ Contraller oK
[ Feed Fw

[ Feed B Cancel

Override [%]:

100 Al

Test driving the drive using the TwinCAT NC axis is completed.
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13. Test Drive

13.3 Test Drive Using LS ELECTRIC PLC (XGT +
PN8B)

B Test Drive Procedure

Order Handling Notes

1 Launch the XG-PM.

Create a new project.
= On the menu bar, click Project > New Project.
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Name the new project.
= Select the PLC series and the CPU type.
= Select the module type (XGF-PN8B), and click OK.
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The PC and the PLC are connected for communication.
= On the menu bar, click Online &> Connection.
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13. Test Drive
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=  When the PC and the PLC are connected, the connection between the PLC
and the servo drive will be enabled as shown in the figure below.

s AT 2AE ST FW Sl
In@a = - o Beqa wEs |
| Rt a0 A 4 .

i
aliien sy e fraun

“i{f!'&ﬂu 5 i]- 13 W

Bl \en o © MR e TR T

(ST HaGiN 5T DN §1 ZINE BHEE 45000 L33 [ R— R

Connect the PLC with the servo drive.

= For the first connection, enable the network parameters and servo
parameters in the workspace on the left through Connect Network Servo
Automatically.

= After the servo drive and the PLC are connected, the servo parameters and
the motor test drive function will be enabled.

= Connecting multiple shafts enables as many servo parameters as the
number of connected shafts.

LSE ccrric 13-13




13. Test Drive
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= Make sure that the state of the servo drive panel monitor is as the figure

below:
oo oL
[) IRy X

= Check the state of the status LEDs.
The Link/Activity LED is flickering.
The RUN LED is on.

Note: Automatic connection of the network servo registers the device
connected to the XGT, and initializes the parameters of the connected device.

Note: For subsequent connections, connect or disconnect the XGT and the
servo drive by connecting the entire servo or disconnecting them respectively,
since the device has been registered and its parameters initialized through
automatic servo connection.

Note: In case there is any change in the XGT-connected device, initialize the
parameters of the device connected by the automatic servo connection.
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13. Test Drive

Set the Driving Parameters of Test Drive Axis > Basic Parameters.
= Enter the number of encoder pulses per motor revolution.
* Encoder resolution of 19 bits = 524288

* Check the motor specifications, and then configure the appropriate
settings.

= Set the units for the speed command.
* |t can be set as rpm or mm/s.
e Set the speed limit.

* Check the motor specifications, and then configure the appropriate
settings.
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Set the Driving Parameters of Test Drive Axis - Manual Operation (Jog)
Parameters.
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Set the servo parameters of the test drive axis.
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Select parameters that you want to change, and then change them.

To change the parameters during operation, click to select the Allow to
Modify Servo Parameters During Operation checkbox at the top of the
pane.

You can display parameter values as decimals or hexadecimals.

11

Save the configured parameters.

On the menu bar, click >0Online > Write.

With the Write Project dialog window enabled, click to select the Operation
Data of Test Drive Axis, the Operation Parameters, and the Servo
Parameters checkboxes, and then click OK to save the configured
parameters.
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12

Turn on the servo.

On the menu bar, click the Servo ON icon to turn on the servo of the servo
drive of the test drive axis.
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13

Save the configured parameters.

= Click the System View tab and the Basic Command tab in the workspace to
check the state of the servo drive as shown in the figure below.
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Make sure that the state of the servo drive panel monitor is as the figure
below:

P.‘.r'un

= Check the state of the status LEDs.
The Link/Activity LED is flickering.
The RUN LED is on.

14

Test drive using jog operation and inching operation
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= For the jog operation, the motor is driven with the settings of the operation
parameters.

= For the inching operation, the motor moves to the entered position.

= After entering the position value, click the Run button to perform the test
drive.

Point to Point Test Drive

= Select Workspace - Command Tool - Point Command tab.
= Set the operation data.

= On the Point Command tab in the workspace, specify the number of point
operations and the order.

= On the menu bar, click Online > Write to store the operation data.
= On the Point Command tab, click the Run button to perform the test drive.
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16 Test driving the drive using the XGT is completed.
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14. Appendix

I
14. Appendix

14.1 Firmware Update

14.1.1 Use of USB OTG

The drive performs a USB host function to search for firmware files in the USB memory and download
them to the flash memory inside the drive. You can easily update the firmware using the USB memory
and OTG cable without a PC. The update procedure is as follows:

(1) Prepare a download cable (USB OTG cable) and a USB memory.

Use a USB OTG cable, consisting of a USB Female Plug Type A and USB Mini B 5 pins, as the
download cable.

(2) Copy the firmware file (L7NHF_FW.bin) to the USB memory.

*Caution

1. The L7NH_FW.bin file should be placed in the root directory of the USB memory, and the full
file name including the extension should match.

2. The formatting type of the USB memory has to be set to FAT32 (default).

(3) After connecting the USB memory to the USB OTG cable, connect it to the USB terminal and power
on the drive.

(4) If 7-Segment for servo status display shows "boot" and then "otg", it indicates that update is in
progress. If three horizontal bars of FND Digit5 are sequentially turned on from bottom to top, it
indicates that download is complete. At the time, turn the power off and remove the USB OTG cable
and USB memory.
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14. Appendix

(7-Segment displays a message when downloading the firmware using the OTG)

(5) Turn on the power again, and verify if the firmware is updated.

14.1.2 Use of FoE (File access over EtherCAT)

FoE is a simple file transfer protocol using the EtherCAT, enabling firmware update. When the drive and
the upper level controller (e.g.: TwinCAT) are connected, you can simply update the firmware remotely
via FOE. The update procedure is as follows:

Master
(e.g. TwinCAT)

Request for " boot " State I:“>

" boot " State?

Servo Drive

Change "boot” State

No
Yes
Write R
rlie equest - Receive Write Request
Transfer *Password, *File * i
Password, *File Name
Name

Do the Name and
password match?

No
v

Error request Yes

Receive error-request Error code : 0x8009

Ack-request

Receive Ack-request *packet Number : 0x0

Data request
*Packet Number
*File Data

Receive Data request
Write the data to flash ROM

Ack-request
*packet Number : next time
packet number of data

Receive Ack-request

Data request (Final Data)
*Packet Number
*File Data

Receive Data request
Write the data to flash ROM

Ack-request
*packet Number : next time
packet number of data

T1 0311 1

Receive Ack-request

(1) Establish communication between the drive and the TwinCAT.

(2) /O Configuration of TWinCAT - On the Online tab of the drive connected to the 1/O, click Bootstrap in
the State Machine menu.

14-2



14. Appendix

o [=[ 3
E B w  Options  Help
D& w i B =leavFd R 2 EQpws &0 7
£ SYSTEM - Configuration - =
- @ NC - Configuration General | EtherCAT | DC | Process Data | Statup | CoE - Online  Online I
B NC-Task 1 SAF a
NC-Task 1 VB State Machine
=t NC-Task 1-Image Init BHTETEn
Tables Current State: BOOT
) 2 Azes Pre-Op | Safe-Dp | - . :
o Eiis | 0| | _Clear Emor | ‘ sated 2001
PLC - Configuration B
=) 1/0 - Configuration
ER- X} Devices DLL Status
o= DEVIEE‘Z (EtherCAT) Port A [Camer7Open
Device 2-Image
Device 2-Image-Infao Paort B: Mo Carrier / Closed
+ Inputs
# Outputs
e InfoData
+ &) Drive | (LTM(SEMES) Drive)
=68 Mappings )
& NC-Task | SAF - Device 2 (EtherCAT) File fecess over EtherCAT
g NC-Task | SAF - Device 2 (EtherCAT) - Info Download,,. | Upload.,, |
Server (Port) [ Timestamp [ Message -
@ TwinCAT S, 2013-05-18 28 10:43:04,,. Inftializing COM Server TcEventLogger!
@ TwinCAT S, 2013-05-18 2 1043 Loading configuration of COM server TcEventLogger !
@ TwinCAT S, 2013-05-18 27 10:43: Shutting down COM Server TcEvent_ogger |
@ TwinCAT S,,, 2013-06-18 23 10:43:03,, Saving configuration of COM server TcEventLogger !
AToin AT S PMANR-18 OF 1AM Tudn 4T Quctarn Bactart infiatad frarm Armzhiofld: 102 1822 141 1 1 nert 20700 5|
Feady - 2f. 2o ¢ )

(3) After the current state is changed to BOOT and you check the drive status (7-segment displays
boot), wait for approx. 10 seconds until the internal flash memaory of the drive is cleared.

-[0] %]
Ei E Actions  Mew Options  Help
g B S HE B P At 07
+ SYSTEM - Configuration . .
= @ NC - Configuration General | EtherCAT| OC | Process Data | Startup | CoE - Online  Online I
=-[B1 NC-Task | SAF .
WC-Task 1 S4B State Machine
= NC-Task I-mage Init
Tables ICurrenl State: EOOT I
o Ha Aves Pre-Op Safe-Op | = T o
ik Ais | Op | Clear Emor | ' '
PLC - Configuration
= 1/0 - Configuration
=58 170 De\{i:es DLL Status
=8| Delece‘Z (EtherCAT) Part & [Carier 7Open
evice 2-Image
Device 2-Image-Infa Port B: Mo Carrier / Closed
+ Inputs
# Outputs
+ § InfoData [ Carrer 7 Closed
) 2J Drive 1 (LTM{SEMES) Drive)
~-&8 Mappings ¥
& NC-Task | 3AF - Device 2 (EtherCAT) File tecess over EtherCAT
& NC-Task 1 SAF - Device 2 (EtherCAT) - Info Dowenload, ., | Upload.., ‘
Server (Por) | Timestamp [ Message -
@ TwinCAT 5., 2013-05-18 28 10:43:04... Inftializing COM Server TcEventLogger !
@ TwinCAT S, 2013-05-18 27 10:43; Loading configuration of COM server TcEventLogger !
@ TwinCAT 8., 2013-05-18 27 1 Shutting down COM Server TcEventLogger !
@ TwinCAT S,,, 2013-06-18 23 10:43:03,, Saving configuration of COM server TcEventLogger !
MToin 4T & ANI3MR-18 OF 1AM Tuwdn 4T Sustam Ractart initiatad fram &mahlafid: 107 157 2 141 1 1 nart 39770 |
Feady { )

(7-Segment display appears at the start of firmware download using FoE)
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(7-Segment display appears when flash deletion is completed during the firmware download using FOE)

*Caution

The following error occurs if you try to download before the required 10 seconds pass for the
flash memory to be cleared. Two error windows shown below may indicate that the flash memory
is not deleted completely, or the file name does not match. Check the file name, wait for 10
seconds until the flash memory is cleared, and then try it again.

TwinCAT Systern Manager TwinCAT Systern Manager

ITHFW__%
! A
A ADS Error 1861 (0:745): "ADS ERROR: timeout elapsed’ 2 A0S Error 1792 (0x700): "ADS ERROR: General ADS Error’

(4) Click Download in the File Access over EtherCAT menu at the bottom of the Online tab.

File .' am View Opsions Help

Dwd = EE N Sy e R 2 FQ e80T
¥ WS TEM - Configurati
SN Congurtien Genersl| EerCAT| DC | Process Dsta | Stamup | CoE - Online. Oniine |
r"ﬁ';.-..[fs-ralsks?"gm Statis Micchiray —
i Init "U'WW_I
: o
b " Pre-Op | Sste-0p | Curent ma:me
1 HR 1T5)
i Auis | =
BLL - Configuration O | Clearfror |
/0 - Confiquration
= B /0 Duvicees DLL Status
5% Device 2 (CtherCAT) .
Device 2-Image Port A: itletlnh nel
Device 2Hmage-infs Port B: [Na Camier / Cloged
+ Wl Inputs '_
+ i Oulputs
- Infolats '_
2l =1 Diive: | (LTM(SEMES) Diiver)
= &8 Mapoings - n
™™ g NC-Task | SAF = Divice 2 (EIbrCAT) bl i Fhws AT
@ NC-Task | SAT - Device 2 (EtherCAT? - Info Upload...

(5) Select the path of the file to be downloaded (L7NH_FW.efw or L7NH_FW.bin) and the file. If the file
name does not match, download will not start and the following error will occur:

em Manager

‘: ECATFW_
L ADS Error 1792 {02700y A0S ERROR: General A0S Error’

(6) Enter the password for file download and click OK to start the download. (Password: 00000000)
(7) If "Downloading..." is displayed as shown in the following figure, the download is in progress. If the

progress bar at the bottom is full, it indicates the download is completed. After completing the
download, be sure to click Init in the State Machine menu to switch it to the Init status.
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02
(¥
i\
X7

(7-Segment display appears at the completion of firmware download using FoE)

*Caution

If you do not change the communication state to Init and turn on the power again according
to the upper level controller, the state will be automatically changed to BOOT and the flash
memory may be cleared. In this case, you have to download the firmware again according to

this procedure.

ger -
Help

Fle Edt Actlons View Optons
hes fa)

= oa v F B BB ®

2 Qe

0% " @0 %

-1o] x]

+ SYSTEM - Configuration - =
= @ NC - Configuration General | EtherCAT| DC | Process Data| Starun | CoE - Online Online |
= NC-Task 1 54F .
NC-Task 1 SVB State Machine
= NC-Task 1-Image Init | Bootstrap |
Tables Current State! BOOT
o S fes Pre-Op | Sate-Op | )
0 et Axis | o] Clear Error ! State: B0}
PLC - Configuration 2 ‘ ‘
= 1/0 - Configuration
= Devices DLL Status
o= Dev[i)ca‘Z (EtherCAT) Port & [Camer/ Open
evice 2-lmage
Device 2-mage-Info Pont B: Mo Carrier / Closed
e Inputs
+ Outputs
= @ InfoData [N Camer 7 Closed
] Drive 1(L7N SEMES)
--&8 Mappings §
s MC-Task | SAF - Device 2 (EtherCAT) File Access over EtherCAT
gg NC-Task 1 SAF - Device 2 (EtherCAT) - Info Upload.
Server (Por) | Timestamp [ Message f‘
@ (65535 2012-09-26 2= ‘Drive 1 (LM SEMES)" (1001}: FoE Err: "ECATFW__@" *
@ (6553 2012-09-25 2= 2:31:02 ... Drive 1 (L7N SEMES)’ (1001): state change aborted (requested 'OP". back to 'PREOP)
@ (55535) 2012-09-25 2 ‘Drive 1 (LM SEMES)" (1001): 'PREOP 10 SAFEOP failed! Eror: ‘check device state for SAFEOP”, AL Status '0x0012" read an
? (65535) 2012-08-25 2= 2:31:02,,, ‘Drive 1 (LN SEMES)’ (1001} 'PS" CoE {'InitDown’ 0x1c13:00) - SDO Ahtin ('Atternpt 10 write a read only object,”, I]><[IEEIIEIEI[I42,j
‘ »
Downloading,,,

(8) After the download is completed, turn on the power again and verify if the firmware is updated.
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14.1.3 Using Drive CM

Drive CM allows you to upgrade the OS for the drive to the newest through the PC's USB port. The
transmission time depends on the PC performance, but it usually takes from tens of seconds to several
minutes.

&

Click the icon as the image above on the top menu of Drive CM.

B Precautions for Firmware Upgrade

= Do not turn off the PC or drive during transmission.
= Do not unplug the USB cable or close the firmware program during transmission.
= Do not run other applications on the PC during transmission.

= Since the parameter (object) setting values in the drive may be reset, save the drive parameter
(object) setting values before upgrade.

B OS Download

1) Click the "Open Firmware Downloader" button.

Firmware Upgrade =]

Current Software Version

_"; Open Firmware Downloader

All communications will be stopped during download!!!

2) To load the appropriate OS file, click the "Load" button.

‘B Firmware Upgrade [2016. 05. 0. 001] = |
Connect USB cable and power on the Equipment.
094

7o

Total Length : Total Packet : Current Packet :

|5 Start [* Close

3) Select the OS file to transfer and click the Open button.
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& 27
@TD-| |« 2 Fu_ » Full-closed_Source[16.11 28](V0.91) » ~ [ 43| [ Ful-closed Source(16.11.28].. P |
Fer  NEH =~ 0 @

-
=R - 0E SEB LA 2%
8 O2EE ./ Debug 2017-03-23 2F
B HiE || Release 2017-03-23 O .
=l E = settings 2017-03-23 0=
W Source 2017-03-23 27 ...
= BrojEEE | UE 2017-03-23 @7 .
E 24 || LINHF_FW OS Ver0.91.bin 2017-03-23 % .. BIN I
Buoe -
&= AME
A‘; oo
=
M H=E - 4 m | >

I O] Z(N): L7MHF_FW OS Ver0.91.bin

4)

ﬁ_;? Firmware Upgrade [2016. 05. 09. 001]

~ [ BN File (-bin)

[ 270 ] |

"Total Length" and "Total Packet" of the loaded OS are displayed.

[52]

‘ Connect USB cable and power on the Equipment. |

0%

Total Length : 832300 byte ‘

Total Packet : 14872 ‘ Current Packet : |

5 Load

5) Press the "Start" button to start transmission. A count-down of 10 seconds is activated to clear the
internal memory in the drive. (For L7NH and L7P, the segment 7 should display "USB". For PEGASUS, a

red "ERR" LED should be illuminated.)

&3 Firmware Upgrade [2016. 05. 09. 001]

| Transmission in progress, wait please.

17%
Total Length : 832300 byte ‘ Total Packet : 14872 ‘ Current Packet : 2545 ‘
G

6) After clearing, the OS is transmitted automatically and the progress bar and "Current Packet" display the
current transmission status. (The transmission time depends on the PC performance, but it usually takes

from tens of seconds to several minutes.)
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Confirm [5m]
.:0:. Transmission completed.

7) When transmission is completed, a popup saying "Transmission completed" is displayed. (When
transmission to the PC is completed, turn the drive off and on to restart.)

B When an Error Occurs During Transmission

" )

Error @

120] Transmission failed, try again.

m Turn off and on the drive and repeat the above process from (2) to (7).

Warning @

I Firmware types do not mach.

m Check the drive type and capacity of the firmware you wish to transmit.

Warning @

I Downgrade is not supported for the current version.

m Check the firmware version. You cannot download a version that is lower than the current

version.
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14. Appendix

Warranty

1. Warranty Period

The product you purchased will be guaranteed for 18 months from the date of manufacturing.

2. Scope of Warranty

Any trouble or defect occurring for the above-mentioned period will be partially replaced or repaired.

However, please note the following cases will be excluded from the scope of warranty.

(1) Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the

manual,

(2) Any trouble attributable to others’ products,

(3) If the product is modified or repaired in any other place not designated by the company,

(4) Due to unintended purposes

(5) Owing to the reasons unexpected at the level of the contemporary science and technology when

delivered.

(6) Not attributable to the company; for instance, natural disasters or fire

safety for system configuration or applications.

3. Since the above warranty is limited to servo product unit only, make sure to use the product considering the

Environmental Policy

LS ELECTRIC Cao., Ltd supports and observes the environmental policy as below.

Environmental Management

LS ELECTRIC considers the
environmental preservation as the
preferential management subject and
every staff of LS ELECTRIC use the
reasonable endeavors for the pleasurably

environmental preservation of the earth.

About Disposal

LS ELECTRIC servo product is designed
to protect the environment. For the
disposal, separate aluminum, iron and
synthetic resin (cover) from the product as

they are reusable.
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User Manual Revision History

Number

Date issued

Revised content

Version

Notes

2017.10.13

Newly created.

1.0

2020.05.15

Change company name to ‘LS ELECRIC’
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www.lselectric.co.kr

LS ELECTRIC Co., Ltd.

m Headquarter
LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119,
Korea

m Seoul Office

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386,
Korea

Tel: 82-2-2034-4033, 4888, 4703 Fax: 82-2-2034-4588

E-mail: automation@Iselectric.co.kr

m Factory
56, Samseong 4-gil, Mokcheon-eup, Dongnam-gu, Cheonan-si,
Chungcheongnam-do, 31226, Korea

Ls @ Cu‘tumer Center - Quick Responsive Service, Excellent technical support
ELECTRIC k TEL. 82-1644-5481 | www.lselectric.co.kr
Specifications in this instruction manual are subject to change without notice
due to continuous products development and improvement.

m Overseas Subsidiaries
* LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)
Tel: 81-3-6268-8241 E-Mail: jschuna@lselectric.biz
* LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)
Tel: 86-411-8730-6495 E-Mail: jiheo@lselectric.com.cn
* LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)
Tel: 86-510-6851-6666 E-Mail: shlee@Iselectric.co.kr
* LS ELECTRIC Shanghai Office (China)
Tel: 86-21-5237-9977 E-Mail: tsjun@Iselectric.com.cn
* LS ELECTRIC Vietnam Co., Ltd.
Tel: 84-93-631-4099 E-Mail: jhchoi4@Iselectric.biz (Hanoi)
Tel: 84-28-3823-7890 E-Mail: sjbaik@Iselectric.biz (Hochiminh)
* LS ELECTRIC Middle East FZE (Dubai, U.A.E.)
Tel: 971-4-886-5360 E-Mail: salesme@lselectric.biz
* LS ELECTRIC Europe B.V. (Hoofddorf, Netherlands)
Tel: 31-20-654-1424 E-Mail: europartner@Iselectric.biz
* LS ELECTRIC America Inc. (Chicago, USA)
Tel: 1-800-891-2941 E-Mail: sales.us@lselectricamerica.com

©2017. LS ELECTRIC Co., Ltd. All Rights Reserved.
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