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A Safety Instructions

« Read this manual carefully before installing,
wiring, operating, servicing or inspecting
this equipment,

—
- Keep this manual within easy reach for LSELECTR’C

quick reference.




Introduction

Introduction

Hello. Thank you for choosing LS ELECTRIC L7NH Series.

This user manual describes how to use this product safely and efficiently.

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 without notice.

* The 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 LS ELECTRIC.

e LS ELECTRIC retains all patents, trademarks, copyrights and other intellectual property rights to
the material in this manual. The information contained in this manual is only intended for use
with LS ELECTRIC products.

Safety precautions are categorized as either Warnings or Cautions, depending on the severity
of the precaution.

Precautions Meaning
® Danger Failure to comply with these guidelines may cause serious injury or death.

. Failure to comply with these guidelines may cause personal injury or propert
A caution damage ply 9 y p jury or property

= Precautions listed as Cautions may also result in serious injury.

B Electric Safety Precautions

@Danger
= Before wiring or inspection tasks, turn off the power. Wait 15 minutes until the charge lamp
goes off, and then check the voltage.
= Ground both the servo drive and the servo motor.
= Only specially trained technicians may perform wiring on this product.
= Install both the servo drive and 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

Acaution

= |Install the servo drive, the servo motor, and the regenerative resistor on non-combustible
materials.

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

Store and operate this product under the following environmental conditions.

Conditions

Environment :
Servo Drive Servo Motor

Ambient

0~50°C 0~40°C
temperature

Storage

-20 ~ 65 °C -10 ~ 60 °C
temp.

Ambient
humidity

Below 90% RH (no condensation) 20~80% RH(no condensation)
Storage

humidity

Altitude Up to 1000m

=  When installing 1 unit:
¢ More than 40 mm at the top and bottom
of the control panel
* More than 10 mm on the left and right
sides of the control panel
= When installing 2 or more units:
* More than 40 mm at the top of the
Spacing control panel
* More than 40 mm at the bottom of the
control panel
* More than 30 mm on the left and right
sides of the control panel
* More than10 mm between units

* Refer to Section 2.2.1, "Wiring the
Control Panel."

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

= Ensure the installation location is free from vibrations or the potential for hard
impacts.

Etc

Acaution

= |Install the product with the correct orientation.
= Do not drop the product or expose it to 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 on the product or place heavy objects on top of it.
= 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.

= |nstall the servo motor with a correctly oriented decelerator.

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

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

Acaution

= Be sure to use AC power for the input power of the servo drive.

= Always use an AC 380-480 V power input for the servo drive.

= Do not connect commercial power directly to the servo motor.

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

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

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

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

= Always use the robot cable if the motor moves.

= Before you perform power line wiring, turn off the input power of the servo drive, and then wait
until the charge lamp goes off completely.

= Note3) The N terminal is used to connect an external capacitor. Connecting the power used to
the N terminal will damage the product. If you need to connect an external capacitor, be sure
to contact the customer service center or dealer.

W Startup Precautions

Acaution

= Check the input voltage (AC 380-480 V) and power unit wiring before supplying power to the
device.

= The servo must be in the OFF mode when you turn on the power.
= Before you turn on the power, check the motor's ID and the encoder pulse for L7NHB ooo.

= Set the motor ID[0x2000], encoder type[0x2001] and the encoder pulse [0x2002] for
L7NHBooo first after you turn on the power.

= After you complete the above settings, set the drive mode for the servo drive that is connected
to the upper level controller in [0x6060].

= Refer to ‘Chapter 2.5 Input/Output Signal Wiring’ and perform 1/O wiring of the servo drive for
each operation mode.

= You can check the ON/OFF state for each input terminal of I/O at [0Ox60FD].

B Handling and Operating Precautions

Acaution

= 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 the I/O and ENCODER connectors when the power is off.
= Extreme change of parameters may cause system instability.
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B Usage Precautions

Acaution

Install an emergency cut-off switch which immediately stops operation in an emergency.

Reset the alarm 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 stops 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

Acaution

Install a servo motor with an electric brake or separate the brake system for use during
emergencies or device malfunctions.

After solving the problem and ensuring safe operation, deactivate the alarm and resume
operation.

Do not approach the machine until the problem is solved.

B Repair/Inspection Precautions

Acaution

Before performing servicing tasks, turn off the power. Wait 15 minutes until the charge lamp
goes off, and then check the voltage. Enough voltage may remain in the condenser after the
power is off to cause an electric shock.

Only authorized personnel may repair and inspect the device or replace its parts.
Do not modify this device in any way.

B General Precautions

Acaution

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

Acaution

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 device in a facility where product malfunctions may result in a major
accident or a significant loss.
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B EEPROM Lifespan

Acaution

The 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, depending on the lifespan of the EEPROM.

EEPROM recording as a result of parameter changes
EEPROM recording as a result of an alarm

'—S —El_ ECTRIC
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1. Product configuration

1.1

Product configuration

Product Verification

Check the name tag to verify that the product received matches the model ordered

Does the servo driver's name plate match?

Does the servo motor's name plate match?

Check the product components and options.

Are the type and length of cables correct?

Does the regenerative resistor conform to the required standard?

¢+ Is the shape of the shaft correct?

¢+ Are there any abnormalities after mounting the oil seal or brake?
+ Are the gearbox and the gear ratios correct?

+ |s the encoder format correct?

Check the exterior of the device.

Are there any foreign substances or humidity in the device?
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 operation?

|11



1. Product configuration

1.2 Product Specifications

B L7NH Series Product Type

L7/ NH B 010 U AA

Communication

Series Name IDrive Type Input voltage Capacity Encoder Option
001 : 100W
002 : 200W
i 004 : 400W
S.. Standard I/0 008+ 7T50W
N: network 010 - 1kW
) NH: Network type & A: 200Vac : i Blank: Standard
L7 Series . ) 020 : 2kW U: Universal - .
All-in-One Type B: 400Vac : Marked: Exclusive
P: Standard 1/0 & 035 3.5kw
Index 050 : 5.0kW
075 : 7.5kW
110 : 11.0kW
150 : 15kW

1-2



1. Product configuration

B Servo Motor Product Format

APM

— 1

Servo Motor

4,4,

-SEP

Input
Blank: 200Vac
Motor Shape P: 400Vac
S: Real Axis
H: Hollow Shaft
B: Assembly Motor
R3: 30[W]
R5: 50[W]
01: 100[W]
Flange Size 02: 200[W]
A: 40 Flange 03: 300W]
B: 60 Flange 04: 400[W]
C: 80 Flange 06: 550/600[W]
D: 100 Flange 07: 650W]
E: 130 Flange 08: 750/800W]
F: 180 Flange 10: 1[kew]
G: 220 Flange 15: 1.5(kw]
20: 2[kKW]
35: 3.5[kW]
50: 5[kw]
75: 7.5[kW]
150: 15[kW]
220: 22[KW]
300: 30[kW]
370: 37[kKW]

5

DEK

1G1

3

Encoder Type

Quadrature(Pulse type)
A: Inc. 1024[ppr]
B: Inc. 2000[ppr]
C: Inc. 2048[ppr]
D: Inc. 2500[ppr]
E: Inc. 3000[ppr]
F: Inc. 5000[ppr]
G: Inc. 6000[ppr]

Serial BiSS
(Communication type)
N : 19bit SingleTurn
M : 19bit MultiTurn

1

Rated RPM
A: 3000[rpm]
D: 2000[rpm]
G: 1500[rpm]
M: 1000[rpm]

Shaft Shape

N: Straight

K: One-sided round key
(Standard))

C: C Cut

D: D Cut

T: Taper Shape

R: Double-sided

H: Hollow Shaft

min=

Gearbox Classification

03:1/3
10: 1/10

]

Gearbox Spec.

Non-existent: No gearbox

G1: For general industrial purposes
G2: For general industrial purposes

G3: Precise Gearbox

—

Oil Seal, Brake Existence

Non-existent: None included
1: Oil Seal attached

2: Brake attached

3: Oil Seal and Brake

1-3



1. Product configuration

1.3 Part Names

1.3.1 Servo Drive Parts

m 100W, 200W, 400W (200[V])

Connector for Analog monitor
Connector for Analog output signal

Display
This displays numerical values such as the
L7NH state and alarm number

Node address setting switch

This switch is to set the node address of the
drive. You can set the node addresses from
0to 99.

State LEDS
These LED indicate the current EtherCAT state

CHARGE lamp
This turns on when the main circuit power is on

USB Connector
This port communicates with a personal
computer

IN USB

Main power connectors (L1, L2, and L3) L1

These terminals connect to the main circuit power—\“
input.

DC Reactor connectors (PO,PI)
These terminals connect to the DC reactor to

suppress high-frequency power(PO-PI)
Short circuit these when not in use Pl

EtherCAT Communication port(IN)

== ECAT =5

EtherCAT Communication port(OUT)

ouT

B+
Regenerative resistance connectors(B+8,8)—— i B Safety connector
These terminal connect to be external regenerative 8l connector connects safety devices.
resistor -If you are not using any safety devices, be sure
-Short B and Bl for basic installations ci

to install the safety jump connector on the L7NH
-If you are using an external resistor, connect it to

the B+ and B terminals =
X b Input/output signal connector
Control power terminals (C1,C2) . 1 This connector is for sequence input/output
These terminals and for the control power input signals
U

Servo motor connecting terminal (U,V,W) NIRY
These terminals connects to the main circuit

cable(power cable) of the servo motor W Encoder connector

This connects to the encoder installed on the
servo motor

ENCODER

————— i
Ground terminal J ] ,@ @
The ground terminal prevents electric shock l




1. Product configuration

m 750W, 1kW (200[V])

Display

This displays numerical values such as the
L7NH state and alarm number

CHARGE lamp =~ ———M8M8¥ ——
This turns on when the main circuit power is on

State LEDs -

These LED indicate the current EtherCAT state

Main power connectors (L1, L2, and L3) >
These terminals connect to the main circuit power
input.

DC Reactor connectors (PO,PI) ———p»
These terminals connect to the DC reactor to
suppress high-frequency power(PO-PI)

Short circuit these when not in use

- >

Regenerative resistance connectors(B+,B,Bl)
These terminal connect to be external
regenerative resistor

-Short B and Bl for basic installations

-If you are using an external resistor,
connect it to the B+ and B terminals

Control power terminals (C1,C2)
These terminals and for the control power input

Servo motor connecting terminal (U,v,w) —»
These terminals connects to the main circuit
cable(power cable) of the servo motor

<

AV

B>
B>

=N

_ OUT™E. ECAT

STO

/o

ENCODER

Ground terminal
The ground terminal prevents electric shock

NE@T/U

Connector for Analog monitor
Connector for Analog output signal

Node address setting switch

This switch is to set the node address of the
drive. You can set the node addresses from
0t099..

UsB Connector
This port communicates with a personal
computer

EtherCAT Communication port(IN)

EtherCAT Communication port(OUT)

Safety connector

This connector connects safety devices.

-If you are not using any safety devices, be sure
to install the safety jump connector on the L7NH

Input/output signal connector
This connector is for sequence input/output signals.

Encoder connector
This connects to the encoder installed on the
servo motor



1. Product configuration

1-6

m 2kW, 3.5kW (200[V])

Display

This displays numerical values such as the
L7NH state and alarm number

CHARGE lamp
This turns on when the main circuit power is on

State LEDs
These LED indicate the current EtherCAT state

Main power connectors (L1, L2, and L3) /
These terminals connect to the main circuit power
input.

DC Reactor connectors (PO,Pl) ———————»
These terminals connect to the DC reactor to
suppress high-frequency power(PO-PI)

Short circuit these when not in use

Regenerative resistance

connectors(B+,B,BI) -
These terminal connect to be external
regenerative resistor

-Short B and Bl for basic installations

-If you are using an external resistor,

connect it to the B+ and B terminayv

Control power terminals (C1,C2)
These terminals and for the control power input =

Servo motor connecting terminal (U,V,W) —>
These terminals connects to the main circuit
cable(power cable) of the servo motor

CHARGE

L1

L2

L3

N

5] 0

Connector for Analog monitor
Connector for Analog output signal

Node address setting switch

This switch is to set the node address of the

| OUT == ECAT ~IN  USB

STO

/o

ENCODER

drive. You can set the node addresses from
0t099..

'\; USB connector

This port communicates with a personal
computer

EtherCAT Communication port(IN)

<4—— EtherCAT Communication port(OUT)

Safety connector

This connector connects safety devices.

-If you are not using any safety devices, be
sure to install the safety jump connector on
the L7NH

‘ Input/output signal connector
This connector is for sequence input/output
signals.

<« Encoder connector
This connects to the encoder installed on
the servo motor

Ground terminal
The ground terminal prevents electric shock




1. Product configuration

m 5KW(200[V])

Connector for analog monitors
It is a connector for checking the analog
output signal.

D/— Node address setting switch

This switch is to set the node address of

It shows drive status, alarms, etc.

Display \@
a

the drive.
Status LED You can set the node addresses from 0
It indicates the current state of to 99.

EtherCAT communication. USB connector (USB)

This connector is to communicate with a
PC.

=

= ST T o
A A
=

EtherCAT communication input

EtherCAT communication input 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 connector (1/0)
This connector is for sequence
input/output signals.

Control power terminals (C1
and C2)

5
DC reactor connector (PO, Pl) ¢ Encoder connector (ENCODER)
These terminals connect to the This connector connects to the encoder

DC reactor to suppress high- EE)D installed in the servo motor.
frequency power. -

ENCODER
A

* It is not a connector for @ :4}: E{}j %}: | P E}

connection (N) [ﬂ:““ O« - CHARGE lamp o
| g a = LS| CHARGE | This turns on when the main circuit
H = EEE S i power is on.

o
£

|E

L nJ

B EE

=) =

Main power connectors (&% G(0und terminal )
L2, and L3) It is a ground terminal to prevent
These terminals connect to the electric shock.

main circuit power input.

Regenerative resistance connector (B+, B) Servo motor connection terminals
These terminals connect to the external (u.v.w)

regenerative resistor. These terminals connect to the main
-For basic installations: Short-circuit B+ and circuit cable (power cable) of the servo
B terminals. motor.

-For external resistor installations : After
attaching internal resistor wiring to the
internal resistor fixing hole "NC”" of the case,
connect the external resistor to B+ and B
terminals.



1. Product configuration

m 7.5KW(200[V])

Connector for analog monitors
@) It is a connector for checking the
= analog output signal.

Display =

It shows drive status, alarms, a X X

etc. 200V Node address setting switch
= = E/_ This switch is to set the node address of the

a drive.

You can set the node addresses from 0 to

99.

Status LED =
It indicates the current state

of EtherCAT communication. USB connector (USB)

This connector is to communicate with a PC.

EtherCAT communication input port
0 (ECAT IN)

EtherCAT communication input 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

n before use.

X Input/output signal connector (1/0)

This connector is for sequence
input/output signals.

\ Encoder connector (ENCODER)

This connector connects to the encoder
installed in the servo motor.

ﬁID

ENCODER
4

DC reactor connector (PO, Pl)
These terminals connect to the
DC reactor to suppress high-
frequency power.

-If the DC reactor is not used,
be sure to short-circuit this
connector.

Control power terminals (C1
and C2)
I These terminals connect to the

* It is not a connector fot
connection (N)

QEUQ@

i

control power input.
CHARGE lamp »0 @ P P
This turns on when the main circujt
power is on.
o[- B 0
. Servo motor connection
Main power connectors (E¥; terminals (U,V,W)
L2, and L3) These terminals connect to the
These terminals connect to the main circuit cable (power cable)
main circuit power input. of the servo motor.
Ground terminal
It is a ground terminal to prevent
electric shock.
Regenerative resistance connector (B+, B)
These terminals connect to the external

*NC regenerative resistor.
-For basic installations: Short-circuit B+ and
B terminals.
-For external resistor installations : B+, B
terminal short-circuit After attaching to the
internal resistance fixing hole "NC” of the
case, wire the external resistance to B+, B
terminals

1-8



1. Product configuration

m 15KW(200[V])

Display—\[l
It shows drive status, i
alarms, etc.

Status LEB
It indicates the current
state of EtherCAT
communication.

a _['3
CHARGE lamp ~ ) & «—
This turns on when the l&]_ CHARGE 1l
main circuit power is on. —

i i D

U

Main power connectors
(L1, L2, and L3)

These terminals connect to the
main circuit power input.

ey

* It is not a connector for connection (N)

DC reactor connector (PO, PI)

These terminals connect to the DC reactor to
suppress high-frequency power.

-If the DC reactor is not used, be sure to short-
circuit this connector.

o @] |

Connector for analog
monitors

It is a connector for checking the
analog output signal.

Node address setting switch
This switch is to set the node
address of the drive.

You can set the node addresses
from 0 to 99.

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

EtherCAT communication
input port (ECAT IN)

EtherCAT communication
output port

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 connector
(1/0)

This connector is for sequence
input/output signals.

Encoder
connectorENCODER)

This connector connects to the
encoder installed in the servo
motor.

Control power terminals
(C1 and C2)

These terminals connect to the
control power input.

Servo motor connection
terminals (U,V,W)

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

L Ground terminal

It is a ground terminal to prevent electric shock.

| Regenerative resistance connector (B+, B)

-Install external regenerative resistance

These terminals connect to the external regenerative resistor.



1. Product configuration

1-10

m 1kW (400[V])

Display
It shows drive status, alarms, etc.

CHARGE lamp
This turns on when the main circuit power is on.

Status LED
It indicates the current state of EtherCAT
communication.

Main power connectors (L1, L2, and L3) ———p
These terminals connect to the main circuit power
input.

DC reactor connector (PO, Pl) ————————p
These terminals connect to the DC reactor to

suppress high-frequency power.

-If the DC reactor is not used, be sure to short-

circuit this connector.

Regenerative resistance connector (B+, B, Bl) ———p
These terminals connect to the extemnal regenerative resistor.

-For basic installations: Short-circuit B and Bl terminals.

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

Control power terminals (C1 and C2) ———»
These terminals connect to the control power input.

Servo motor connection terminals (U,V,W) ——»
These terminals connect to the main circuit cable
(power cable) of the servo motor.

>©

CHARGE

usB

=N

ECAT

| ouTE=

STO

/0

ENCODER

Ground terminal
It is a ground terminal to prevent electric shock.

— WL %@@@J

Connector for analog monitors
It is a connector for checking the analog output
signal.

Node address setting switch
This switch is to set the node address of the drive.
You can set the node addresses from 0 to 99.

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

EtherCAT communication input port (ECAT IN)

EtherCAT communication output port (ECAT
OouT)

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 connector (/O)
This connector is for sequence input/output signals.

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



1. Product configuration

W 2kW, 3.5kW (400[V])

Connector for analog monitors
Display < Itis a connector for checking the analog
It shows drive status, alarms, etc. output signal.
CHARGE lamp CHARGE 4+——— Node address setting switch
This turns on when the main circuit This switch is to set the node address of the
power is on. drive.

Status LED
It indicates the current state of
EtherCAT communication.

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

N US|

[
|

Main power connectors

(L1, L2, and L3)

These terminals connect to the main
circuit power input.

DC reactor connector (PO, PI)
These terminals connect to the DC
reactor to suppress high-frequency
power.

-If the DC reactor is not used, be sure
to short-circuit this connector.

4—— EtherCAT communication input port (ECAT IN)

EtherCAT communication output port
(ECAT OUT)

_ OUTF. ECAT

< Sa_fety 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

Regenerative resistance connector ——

(B+, B, BI)

These terminals connect to the

external regenerative resistor.

-For basic installations: Short-circuit B

and Bl terminals.

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

«4—— Input/output signal connector (1/O)
This connector is for sequence input/output
signals.

/o

Control power terminals (C1 and C2)
These terminals connect to the control power
input.

Servo motor connection terminals (U,V,W)
These terminals connect to the main circuit cable
(power cable) of the servo motor.

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

ENCODER

Ground terminal
Itis a ground terminal to prevent electric
shock.

| 1-11



1. Product configuration

1-12

m 5kW (400[V])

O

=

Display (b= 400

It shows drive status, alarms, ﬁ
etc.

Status LED

It indicates the current state of
EtherCAT communication.

Control power terminals (C1 and C2)

These terminals connect to the control
power input.

DC reactor connector (PO, Pl)
These terminals connect to the DC reactor
to suppress high-frequency power.

-If the DC reactor is not used, be sure to
short-circuit this connector.

* It is not a connector for

— Connector for analog monitors

It is a connector for checking the analog
output signal.

Node address setting switch

This switch is to set the node address of the
drive. You can set the node addresses from 0
to 99.

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

OUT™E. ECAT =77 IN

EtherCAT communication input port
(ECAT IN)

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

STO

/o
A
T

ENCODER

@
i

connection (N)

Main power connectors (L1, L2, and L3)
These terminals connect to the main circuit
power input.

Regenerative resistance connector (B+, B)

These terminals connect to the external
regenerative resistor.

-For basic installations: Short-circuit B+ and B
terminals.

-For external resistor installations : After
attaching internal resistor wiring to the internal
resistor fixing hole “NC” of the case, connect
the external resistor to B+ and B terminals.

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 connector (1/O)
This connector is for sequence
input/output signals.

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

CHARGE lamp
This turns on when the main circuit power
is on.

Ground terminal
It is a ground terminal to prevent electric
shock.

Servo motor connection terminals
(UV,W)

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



1. Product configuration

m 7.5KW( 400[V])

Connector for analog monitors
i It is a connector for checking the
O W [ O analog output signal.

Display = = — T

It shows drive status, Node address setting switch

alarms, etc. T M This switch is to set the node address
of the drive. You can set the node
addresses from 0 to 99.

Status LED

It indicates the current state of
EtherCAT communication.

USB connector (USB)

s 1% This connector is to communicate with
aPC.
'._
EtherCAT communication input
o i port (ECAT IN)

I ———  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

L before use.

Input/output signal connector (//O)
e This connector is for sequence
() input/output signals.

=
ENCODER

Encoder connector
(ENCODER)

This connector connects to the
encoder installed in the servo

CHARGE lamp

i Control power terminals (C1 and

C2)

This turns on when the main

circuit power is on.

These terminals connect to the

Servo motor connection terminals

* |t is not a connector 1
for connection (N)

DC reactor connector (PO, PI)

These terminals connect to the DC reactor to
suppress high-frequency power.

-If the DC reactor is not used, be sure to short-circuit
this connector.

Main power connectors (L1, L2, and £3}
These terminals connect to the main circuit
power input.

*NC

I UVW)

‘, These terminals connect to the main
circuit cable (power cable) of the
servo motor.

Ground terminal
It is a ground terminal to prevent electric shock.

Regenerative resistance connector (B+, B)

These terminals connect to the external regenerative resistor.
-For basic installations: Short-circuit B+ and B terminals.

-For external resistor installations : After attaching internal resistor
wiring to the internal resistor fixing hole “NC” of the case, connect
the external resistor to B+ and B terminals.

| 1-13



1. Product configuration

m 15KW(400[V])

T
ﬂ({ Connector for analog monitors
Display ltisa connector for checking the
It shows drive status, analog output signal.
alarms, etc. . .
Node address setting switch
This switch is to set the node address of the
Uil drive. You can set the node addresses from
0to 99.
Status LED USB connector (USB)
It indicates the current state of ~ This connector is to communicate with a
EtherCAT communication. 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 connector (//O)
This connector is for sequence
input/output signals.

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

Control power terminals
(Cland C2)

These terminals connect
to the control power input. L

CHARGE lamp
This turns on when the

gé
)|
B |

[

ﬁ\‘

‘ i

CHARGE | L

main circuit power is on. i
M Servo motor connection terminals
(UV,W)
Main power connectors (L1, These terminals connect to the main
L2, and L3) circuit cable (power cable) of the servo
These terminals connect to the motor.
main circtit nower inniit L— Ground terminal

It is a ground terminal to prevent electric shock.

* |t is not a connector for

connection (N) I Regenerative resistance connector (B+, B)
These terminals connect to the external

DC reactor connector (PO, PI) regenerative resistor.

These terminals connect to the DC reactor to -Install external regenerative resistance

suppress high-frequency power.
-If the DC reactor is not used, be sure to short-
circuit this connector.
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1. Product configuration

1.3.2 Servo Motor Parts

® 80 Flange or below

K% Motor Power
j Motor Cable Encoder

4‘% Connector

|

1t Encoder
Cable

vk
oL \Léili‘;?ef

Bearing Cap Flange Frame Housing

B 130 Flange or higher

Motor
Connector - Encoder
Connector
=——————
?
* Encoder
Shaft =—————— Co\/er
£y ) L
- 1]
Bearing Cap Flange Frame Housing
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1. Product configuration

1.4 System configuration example

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

*Example of 200[V]/100[W] drive

Power
Three-phase AC380V

RST
ar
Oscilloscope |:| [ololi(o]
oAQ
Molded case circuit breakel (@] -
Itis used to protect power m ’ OO|| O
line. protectp o [coo0]
It turns the circuit OFF if looooooo | ol [ol (o [of H
overcurrent flows. H
1
! Node address setting
F : switch
/ ' .
' H
: H
It protects power line I::l | Analog monitor cable H B
from external noise. . : :
H
:
N - — ADDR :
. communication cable A
Electromagnetic Servo drive :
— contactor 1y '
== It turns servo power H
ON/ OFF. . !
N
H H
o } 1.If the safety function is
not used : Install the Mini USB Mini USB
reactor capnestion safety jump connector. cable cable
Eﬁ?\onrclrcun FRetieed (Po, = Safety cable
: = L wini Us®
" 1/0 cable : | adaptor
! 2lfthe safety function is
H
1
H
H
1

e - ﬁ

o . i
| o Lz ==
safety
(o]

Connect a regenerative
resistor.

1.When using basic
installations
-Short-circuit (B, BI)
2When installing Motor cable
extemal resistance
-Install it (B, B+)

device

Encoder cable

Servo Motor

—

e

A\ caution

= Note3) The N terminal is used to connect an external capacitor. Connecting the power used to
the N terminal will damage the product. If you need to connect an external capacitor, be sure to

contact the customer service center or dealer.

= 1.When using basic installations -Short-circuit (B, BI)
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2. Encoder cable Servo Motor

2. Encoder cable Servo Motor

2.1 Servo Motor

Heat Sink Spec.

Classification Size(mm) Classification
AP0O4 250x250x6
AP0O6 250x250x6
APO8 250x250x12
Aluminum
AP13 350x350x20
AP18 550x550x30
AP22 650x650x35

X In the case of product specifications, it is the data measured after applying the heat sink.

X In case of IP rating, the shaft penetration part is excluded.

X When attaching a reducer, the IP grade of the reducer part is not guaranteed.

X If bending occurs beyond the specifications specified in the cable standard, the indicated IP rating may not be satisfied.

X The corresponding protection level is satisfied only when the dedicated cable is used.

2-1



2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) SAR3A SAR5A SAO01A SA015A - -
Applicable Drive (L70Aon) L70A001 L70A002
Rated output [kw] 0.03 0.05 0.10 0.15
[N-m] 0.10 0.16 0.32 0.48
Rated torque
[kgf-cm] 0.97 1.62 3.25 4.87
Instantaneous [N-m] 0.29 0.48 0.96 1.43
maximum torque [kgf-cm] 2.92 487 9.74 14.62
Rated Current [A] 1.07 1.20 1.38 1.61
Maximum Current [A] 3.21 3.60 4.14 4.83
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg:m2x10 4] 0.0164 0.02 0.05 0.06
Inertia moment
[gf-cm-s?] 0.0167 0.02 0.05 0.07
Allowable load inertia Motor inertia x 30 20
Rated power rate [kwis] 5.56 10.55 23.78 36.01
Speed Standard Quad. Type Incremental 2048[P/R]
Position detector Option Serial M-turn Type 18[Bit](to apply)
Method of . . . .
protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
— Ambient . o o
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 0.3 0.4 0.5 0.7
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-SAR3A Torque [Nm] APM-SARSA Tarque [Nm] APM-SAD1A
0.30 r i . 0.50 r i . 1.00 r i .
Re‘peatedly used area 0.40 o Re‘peatedly used area 0.80 _....Rebeatedly used area
0.20
0.30 0.60
0.10 0.20 0.40
: e —— ot f ) - e
Continuously used area | 0.10 IContlng_ou_sly__Llse_d area - 0.20 |-Continuously used area -
0.00 i i i 0.00 | i i i | 0.00 i i i
0 1000 2000 3000 4,000 5000 0 1,000 2000 3,000 4000 5,000 0 1000 2000 3000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-SAO15A
1.50 : : ;
1.20 _....Rebeatedl'y used area
0.90
0.60
. - —~
0.30 Cont|n:u_ou_sly: used area = P~
0.00 i i i |
0 1000 2000 3000 4,000 5000
Speed [r/min]
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2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-COCO0) SBO1A SB02A SBO4A - - -
Applicable Drive (L70Aoo) L70A002 L70A004
Rated output [kw] 0.10 0.20 0.40
[N-m] 0.32 0.64 1.27
Rated torque
[kgf-cm] 3.25 6.49 12.99
Instantaneous (N-m] 0.96 1901 3.82
maximum torque [kgf-cm] 9.74 19.48 38.96
Rated Current [A] 1.65 1.63 2.89
Maximum Current [A] 4.95 4.89 8.67
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg:m2x10 4] 0.11 0.18 0.32
Inertia moment
[gf-cm-s?7] 0.12 0.19 0.33
Allowable load inertia Motor inertia x 20
Rated power rate [kwis] 8.89 22.26 50.49
Speed Standard Quad. Type Incremental 3000[P/R]
Position detector Option Serial Type 19[Bit]
Method of . . . .
protection Fully closed:-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
- Ambient . o o
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 0.8 11 ‘ 16 | ‘
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-SBO1A Torque [Nm] APM-SB02A Torque [Nm] APM-SB04A
1.00 2.00 4.00 . - -
0go -—Repeatedly used area 160 ---Repeatedly used area \ 2.20 Repeatedly used area |\
0.60 1.20 2.40
0.40 0.80 1.60
- e —— T ——
0.20 - Continuously used area 0.40 —Continuously used area 1 | 080 Continuously used area 5
0.00 i i i i 0.00 i 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
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2. Encoder cable

Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-COCO0) SCO4A SCO6A SCO08A SC10A - -
Applicable Drive (L70Aoo) L70A004 L70A008 L70A010
Rated output [kw] 0.4 0.6 0.8 1.0
[N-m] 1.27 191 2.55 3.19
Rated torque
[kgf-cm] 12.99 19.49 25.98 32.48
Instantaneous [N-m] 3.82 5.73 7.64 9.56
maximum torque [kgf-cm] 38.96 58.47 77.95 97.43
Rated Current [A] 2.82 3.58 4.83 5.37
Maximum Current [A] 8.46 10.74 14.49 16.11
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg-m2x10 4] 0.67 1.09 151 1.93
Inertia moment
[gf-cm-s?] 0.69 111 1.54 1.97
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 24.05 33.39 43.02 52.57
Speed Standard Quad. Type Incremental 3000[P/R]
Position detector Option Serial Type 19]Bit]
Method of ) . . .
protection Fully closed:-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
I Ambient . o o
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 19 25 | 32 ‘ 3.8 |
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-SC04A Torque [Nm] APM-SCO6A Torque [Nm} APM-SCO8A
4.00 6.00 ‘ : : r
i i ¥ \ ¥ ' i \ 7.50 j i T
320 [Repeatedly used area \ ago Repeatedly used areal 600 REpeatedly used area \
2.40 \ 3.60 \ 4.50 \\
1.60 2.40 \ 3.00 \
) — \h-.\ . \h‘s
0.80 Continuously used area 120 Continuously used area 1.50 --Contllryous!y_us-ed_.area
0.00 AN 0.00 S 0.00 A S
0 1,000 2000 3,000 4,000 5,000 0 1,000 2000 3,000 4,000 5000 0 1,000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-SC10A
10.00
I ! H H \
s.00 Repeatedly used area \
6.00 \
4.00
2.00 Continuously used area “-q'
000 | a i ;
0 1000 2000 3,000 4,000 5,000
Speed [r/min]

|
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2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-0OOCO) SC03D SC05D SC06D SCO07D - -
Applicable Drive (L7o0Aco) L70A004 L70A008
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
Instantaneous [N-m] 4.30 6.45 7.88 9.31
maximum torque [kgf-cm] 43.84 65.77 80.38 94.99
Rated Current [A] 2.59 3.23 3.82 4.42
Maximum Current [A] 7.77 9.69 11.46 13.26
Rated rotation [r/min] 2000
speed
Maximum rotation [r/min] 3000
speed
[kg-m?x10™4] 0.67 1.09 151 1.93
Inertia moment
[gf-cm-s?] 0.69 111 1.54 1.97
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 30.43 42.27 45.69 49.97
Speed Standard Quadrature Type Incremental 3000[P/R]
Position detector Option Serial Type 19 [bit]
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
I Ambient .
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 1.9 2.5 3.2 3.9

+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V

Torque [Nm] APM-SC03D Torque [Nm] APM-SCO5D Torque [Nm] APM-5C06D
5.00 ; : 7.00 : ; 8.50 ; ;
i ! i T N
4.00 : : 3 560 —Repeatedly used area----------\ 680 I--Repeatedly used area
Repeatedly used area SR

3.00 : : 4.20 5.10

2.00 2.80 3.40

1.00 - . 140 e i 170 |- i

Continuously used area Continuously used area Continuously used area
0.00 : : 0.00 i i 0.00 i 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-SCO7D

10.00 ‘ ‘

800 —-Repeatedly used area----------5 -

6.00

4.00

200 - Continuously used area -}

0.00 i i

0 1,000 2,000 3,000

Speed [r/min]
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2. Encoder cable Servo Motor

2-6

m Procuct Features [200V]

Servo Motor Name (APM-COCO0) FALR5A FALO1A FALO15A FBLO1A FBLO2A FBLO4A
Applicable Drive (L70Aon) L70A001 L70A002 L70A001 L70A002 L70A004
Rated output [kw] 0.05 0.10 0.15 0.10 0.20 0.40
[N-m] 0.16 0.32 0.48 0.32 0.64 1.27
Rated torque
[kgf-cm] 1.62 3.25 4.87 3.25 6.49 12.99
Instantaneous [N-m] 0.48 0.96 1.43 0.96 1.91 3.82
maximum torque [kgf-cm] 4.87 9.74 14.62 9.74 19.48 38.96
Rated Current [A]®.ac.rms 0.95 1.25 1.52 0.95 1.45 2.60
Maximum Current [A]®.ac.rms 2.85 3.75 4.56 2.85 4.35 7.80
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg-m2x10™ 4] 0.023 0.042 0.063 0.091 0.147 0.248
Inertia moment
[of-cm-s?] 0.024 0.043 0.065 0.093 0.150 0.253
Allowable load inertia Motor inertia x 30 Motor inertia x 20
Rated power rate [kwi/s] 10.55 23.78 36.19 11.09 27.60 27.07
Speed Standard Serial Multi-Turn Built-in Type(18bit) Serial Multi-Turn Built-in Type(19bit)
Position detector Option X
Method of 3 ; ; ’ -
protection Fully closed-self-cooling IP67 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 0.31 0.45 0.61 0.56 0.74 1.06
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-FALR5A Torque [Nm] APM-FALO1A Torque [Nm] APM-FALO15A
0.50 , , : 1.00 150 — i ; ; —
040 ..Repeatedly used area 080 |--Repeatedly used area 120 |..Repeatedlyusedarea | ||
0.30 0.60 0.90
0.20 0.40 0.60
0.10 -Continuously used area P 0.20 Continuously used area 030 -Continuously used area
0.00 i % i - i i i i 000 | i i i i
0 1,000 2000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FBLO1A Torque [Nm] APM-FBLO2A Torque [Nm] APM-FBLO4A
1.00 : : ; 2.00 4.00
030 .Repeatedly used area 160 |—Repeatedly used are 320 -Repeatedly used area
0.60 1.20 2.40 \\
0.40 0.80 1.60
— o —
0.20 ?ontingously used area 0.40 Continuously used area 0.80  Continuously used area
oo i - N R N e I R
0 1,000 2000 3,000 4,000 5000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]




2. Encoder cable Servo Motor

m Procuct Features [200V]

0 1,000 2,000

3,000 4,000 5,000
Speed [r/min]

Servo Motor Name (APM-000000) FCLO4A FCLOGA FCLO8A FCL10A - -
Applicable Drive (L70Aon) L70A004 L70A008 L70A010
Rated output [kw] 0.40 0.60 0.75 1.00
[N-m] . . . .
Rated torque 1.27 1.91 2.39 3.18
[kgf-cm] 12.99 19.49 24.36 32.48
Instantaneous (N-m] 3.82 5.73 7.16 9.55
maximum torque [kgf-cm] 38.98 58.47 73.08 97.44
Rated Current [Alo.ac.ms 2.58 3.81 5.02 5.83
Maximum Current [Alo.ac.ms 7.75 11.42 15.07 17.50
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
. [kgm*x1074] 0.530 0.897 1.264 1.632
Inertia moment
[gf-cm-s?] 0.541 0.915 1.290 1.665
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 30.60 40.66 45.09 62.08
Speed Standard Serial Multi-Turn Built-in Type(19bit)
Position detector Option X
Method_ of Fully closed:-self-cooling IP67 (excluding axis penetration)
Time rating Continuous
ot Ambient Operating t ture: 0~40[°C], Storage t ture : -10~60[°C
Specifications and temperature perating temperature: [°C], Storage temperature : - [°C]
features
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 1.52 2.14 2.68 3.30
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm) APM-FCLO4A Tarque [Nm} APM-FCLOGA Torque [Nm] APM-FCLOSA
400 6.00 . . \ 8.00 ; .
Repeatedly used are . : ' ' T 1 T 5 AN
3.20Rep y N ago | Repeatedly used area.\. 640 —Repeatedly used area \
2.40 \ 3.60 \\ 4.80 N
1.60 2.40 \ 3.20
] T——i : ‘-—..__.____- ——.________-
0.80 -Continuously used area 120 ~Continuously used area {7 160 - Continuously used area |
0.00 i i i 0.00 i i i 0.00 i i i i
0 1000 2000 3,000 4,000 5,000 0 1,000 2000 3,000 4000 5000 0 1000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FCL10A
10.00
[ i H ! \
8.00 Repeatedly used area \
6.00 \\
4.00
_._____A
2.00 -Continuously used area
o000 | i i i




2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) FCLO3D FCLO5D FCLO6D FCLO7D - -
Applicable Drive (L70Aoo) L70A004 L70A008
Rated output [kw] 0.30 0.45 0.55 0.65
Rated torque [N-m] 1.43 2.15 2.63 3.10
[kgf-cm] 14.62 21.92 26.80 31.67
Instantaneous [N-m] 4.30 6.45 7.88 9.31
maximum torque [kgf-cm] 43.85 65.77 80.39 95.01
Rated Current [Alo.acrms 2.50 3.05 3.06 3.83
Maximum Current [Al®.ac.ms 7.51 9.16 9.18 11.50
Ra‘es‘:)g;tg‘“on [r/min] 2000
Maximum rotation [r/min] 3000
speed
Inertia moment [kg-m*x10™“] 0.530 0.897 1.264 1.63
lgf-cm-s?] 0.541 0.915 1.290 1.66
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 38.73 51.47 54.56 59.03
Speed Standard Serial Multi-Turn Built-in Type(19bit)
Position detector Option X
gﬂrittzggo?: Fully closed-self-cooling IP67 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 1.26 2.12 2.66 2.78

+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V

Torque [Nm] APM-FCLO3D Torque [Nm] APM-FCLOSD Torque [Nm] APM-FCLO6D
5.00 . . 7.00 : . 9.00 - . .
4.00 LN 560 ——Re ealtedl used‘areax\-—--- -+ 7.20 . . WS
Repeatedly used area \\ peatedly st Repeatedly used area
3.00 420 N 5.40 ‘\
2.00 2.80 3.60
- T — . . o —— : e —
100 Continuously used area 140 FContinuously used area 180 Continuously used area —
0.00 : : 0.00 ! ! 0.00 | i 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-FCLO7D
1000 ; - ;

8.00 ---Repegte_dly used _ar!ea----

6.00

4.00

200 —Continuously used area ~~

0.00 . L

0 1,000 2,000 3,000
Speed [r/min]
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2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) HBO1A HBO2A HBO4A HEO9A HE15A HE30A
Applicable Drive (L70Aon) L70A002 L70A004 L70A008 L70A020 L70A035
Rated output [kw] 0.1 0.2 0.4 0.9 15 3
[N-m] 0.32 0.64 1.27 2.86 477 9.55
Rated torque -
[kgf-cm] 3.25 6.49 12.99 29.23 48.72 97.43
Instantaneous [N-m] 0.96 1.91 3.82 8.59 14.32 28.64
maximum torque [kgf-cm] 9.74 19.48 38.96 87.69 146.15 292.29
Rated Current [A] 1.65 1.63 2.89 4.95 8.23 17.16
Maximum Current [A] 4.95 4.89 8.67 14.85 24.69 51.48
Rated rotation .
speed [r/min] 3000
Maximum rotation [t/min] 3500
speed
[kg-m?x1074] 0.27 0.33 0.46 19.56 22.27 31.81
Inertia moment -
[of-cm-s?] 0.27 0.34 0.47 19.96 22.72 32.46
Allowable load inertia Motor inertia x 20 Motor inertia x 10
Rated power rate [kwis] 3.34 11.98 34.47 4.10 10.01 22.03
Speed Standard Quadrature Type Incremental 1024P/R Quadrature Type Incremental 2048P/R
Position detector Option X
Method_ of Fully closed-self-cooling IP55 (excluding axis penetration)
protection
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature '
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kal 0.9 1.2 1.7 5.8 7.4 10.83
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-HBO1A Torque [Nm] APM-HB02A Torque [Nm] APM-HBO04A
1.00 : 2.00 400
0.80 Repeatedly used area \ 160 -Repeatedly used area.. ... . i 200 Repeatedly used area
0.60 \ 1.20 \ \
\ \ 2.00
0.40 \ 0.80 \
0.20 - Continuously used area 040 —-Continuously used area Lo 'Contingousl_y_us;ed_area:
0.00 i i i 0.00 I i i 0.00 ‘ ‘ ‘
0 1,000 2,000 3,000 4,000 ] 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]
Torque [Nm] APM-HE09A Torque [Nm] APM-HE15A Torque [Nm] APM-HE30A
9.00 1500 30.00
Repeatedly used area Repeatedly used area 2400 |-Repeatedly used area \
6.00 | A 10.00 \ \
18.00 \
\ \ 12.00 \
3.00 5.00
Continuously used area 1 ?ontinuolu_sly used area \1 6.00 -Continuously used area
000 | | i | 000 | | 0.00 I 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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2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEO9A FE15A FE22A FE30A - -
Applicable Drive (L70Aoo) L70A010 L70A020 L70A035
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
Instantaneous [N-m] 8.59 14.32 21.01 28.65
maximum torque [kgf-cm] 87.70 146.10 214.30 292.20
Rated Current [A] 6.45 9.15 13.24 16.09
Maximum Current [A] 19.35 27.45 39.72 48.27
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg-m2x10™ 4] 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s?] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kW/s] 14.47 22.38 33.59 47.85
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of ; . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (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
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-FE09A Torque [Nm) APM-FE15A Torque [Nm] APM-FE22A
10.00 : . 15.00 \ 24.00 | }
! T ! NN Repeatedly used area | ! ! 3
8.00 Repeatedly used area ‘\ 1200 P yesed \ 18.00 Repeatedly used area \\
6.00 \ 9.00 N \
\ \ 12.00
4.00 6.00
— . h 6.00 - o
200 Icontinuously used area 300 Continuously used area — Continuously used area
0.00 i i i 0.00 | i i i 0.00 i i 1 :
0 1,000 2000 3,000 4,000 5,000 0 1,000 2000 3000 4,000 5000 0 1,000 2000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE30A
3000 ¢ : : .
i i N
2400 Repeatedly used area»\
18.00 \\
12.00
6.00 Continuously used area "S
o Lt
0 1,000 2,000 3,000 4,000 5,000
Speed [r/min]




2. Encoder cable Servo Motor

m Procuct Features[200V]

Servo Motor Name (APM-00000) FEOG6D FE11D FE16D FE22D - -
Applicable Drive (L70Aoo) L70A008 L70A010 L70A020
Rated output [kw] 0.6 11 1.6 2.2
[N-m] 2.86 5.25 7.63 10.5
Rated torque
[kgf-cm] 29.2/0 53.60 77.90 107.10
Instantaneous [N-m] 8.59 15.75 22.92 31.51
maximum torque [kgf.cm] 87.70 160.70 233.80 321.40
Rated Current [A] 4.56 6.47 10.98 12.97
Maximum Current [A] 13.68 19.41 32.94 38.91
Ra‘es‘:)g;tg‘“on [r/min] 2000
Maximum rotation [t/min] 3000
speed
nertia moment [kg-m2x10"4] 5.66 10.18 14.62 19.04
[gf-cm-s?] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwis] 14.49 27.08 39.89 57.90
Speed Standard Serial Type 19 [bit]
Position detector Option X
,r\)/lrittg?:goorf Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (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

+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V

28.00 'Repeated_l‘y used area\—
21.00 N

14.00 NS

7 00 - . -.-.-..,.:,_
: Continuously used area

0.00 ! : :
0 1,000 2,000

3,000
Speed [r/min]

Torque [Nm] APM-FEO6D Torque [Nm] APM-FE11D Torque [Nm] APM-FE16D
10.00 : . 20.00 25.00 : :
8.00 - : ! N 16.00 20.00 - ! : \
Repeatedly used area \ R redl : \; Repeatedly used area N
6.00 12’00 epea e y use areaﬁﬁﬁﬁ e 15_00
4.00 8.00 \\ 10.00
200 o = & 4.00 —— 5.00 i e
: Continuously used area . Continuously used area : Continuously used area
000 ! 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
3500 | ;

LECTIR=I
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2. Encoder cable Servo Motor

2-12

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEO5G FE09G FE13G FE17G - -
Applicable Drive (L70Aoo) L70A008 L70A010 L70A020
Rated output [kw] 0.45 0.85 1.3 17
[N-m] 2.86 5.41 8.27 10.82
Rated torque
[kgf-cm] 29.22 55.19 84.41 110.38
Instantaneous [N-m] 8.59 16.23 24.82 32.46
maximum torque [kgf-cm] 87.66 165.57 253.23 331.14
Rated Current [A] 4.56 6.67 11.90 13.36
Maximum Current [A] 13.68 20.01 35.7 40.08
Rated rotation .
speed [r/min] 1500
Maximum rotation [r/min] 3000
speed
[kg-m2x10 4] 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s?] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwis] 14.49 28.74 46.81 61.46
Speed Standard Serial Type 19 [bit]
Position detector Option X
MEthOd_ of Fully closed-self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
o Ambient ; . ° . °
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (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
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-FEO5G Torque [Nm] APM-FE09G Torque [Nm] APM-FE13G
10.00 : : 1600 | ; : 25.00 - - - ;
800 [ T T M Repeatedly used area \ 2000 |-..Repeatedly used area\
Repeatedly used area \ 12.00 ’ \\
6.00 \ 15.00
8.00
4.00 10.00
2.00 . o — 4.00 i I d . ——) i o
: ?OmanOUS]y, used area = Contlnuou_:s y used area 500 -Continuously used area —==
0.00 i i 0.00 i i 0.00 ! i 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 T T T
2800 [Repeatedly used
21.00
14.00
. _—-—Il—-
7.00 -Continuously used area |
0.00 i ‘
0 1,000 2,000 3,000
Speed [r/min]




2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEO3M FEO6M FEO9M FE12M - -
Applicable Drive (L70Aoo) L70A004 L70A008 L70A010 L70A020
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
Instantaneous [N-m] 8.59 17.18 25.77 34.22
maximum torque [kgf.cm] 87.66 175.3 262.9 349.1
Rated Current [A] 2.73 4.56 6.18 10.67
Maximum Current [A] 8.19 13.68 18.54 32.01
Rated rotation [r/min] 1000
speed
Maximum rotation [r/min] 2000
speed
[kg-m?x10™ 4] 5.66 10.18 14.62 19.04
Inertia moment
[of-cm-s7] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.49 32.22 50.48 68.91
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of 3 ; ; ’ -
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature '
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 5.0 | 6.7 85 | 101 |
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm) APM-FEO3M Torque [Nm] APM-FEO6M Torque [Nm) APM-FEO9M
10.00 T 20.00 r : 30.00 I T
8.00 ‘ N 16.00 LN 24 nn e
Repeatedly used area =\ Repeatedly used area\ Repeatedly used area \
6.00 B S N 12.00 N — 15.00 i E— \
. \\ . \\\ . \\\
4.00 8.00 12.00 N
T — | Al
2'“"C(‘)ntinuously used area " 400 ~Continuously qs:gj-a;;;m 6.00 'CorEinpo_u§ly'us_mmj“""'
000 * 0.00 i 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
4000 T
32.00 g N
Repeatedly used area '\
24.00 N\
. \\
16.00
8.00 . L ——
Continuously used area
000 | -
0 1,000 2,000
Speed [r/min]
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2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) FF30A FF50A FF22D FF35D FF55D FF75D
Applicable Drive (L70Aoo) L70A035 L70A050 L70A020 L70A035 L70A050 L70A075B
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] 97.40 162.30 107.1 170.4 267.8 365.4
Instantaneous [N-m] 28.65 47.74 31.50 50.10 78.76 89.53
maximum torque [kgf-cm] 292.3 487.00 321.30 511.40 803.4 913.5
Rated Current [A] 15.26 26.47 13.07 16.48 28.78 32.95
Maximum Current [A] 45.78 79.41 39.21 49.44 86.34 82.375
Rated rotation .
speed [r/min] 3000 2000
Maximum rotation [r/min] 5000 3000 2500
speed
[kg:-m2x10 4] 27.96 46.56 27.96 46.56 73.85 106.7
Inertia moment
[gf-cm-s?] 28.53 47.51 28.53 47.51 75.36 108.9
Allowable load inertia Motor inertia X 5
Rated power rate [kwis] 32.59 54.33 39.43 59.89 93.27 120.15
Speed Standard Serial Type 19 [bit]
Position detector Option X
MEthOd_ of Fully closed-self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
oot Ambient ; . ° . °
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (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 12.5 17.4 25.12 33.8
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-FF30A Torque [Nm] APM-FF50A Torque [Nm] APM-FF22D
30.00 i . . : \ 50.00 : : \ 35.00 ; :
2400 Repeatedly used area \ 40.00 -Repeatedly used area \ 28.00 Repeated]' used areld""'x
18.00 \\ 30.00 21.00 \
12.00 \ 20.00 \ 14.00
T — AJ — e —
600 -Continuously used area = 10.00  Continuously used area = 700 ~Continuously used area
0.00 | i i i 0.00 ; i i ‘ 0.00 i
0 1,000 2000 3,000 4,000 5 0 1000 2000 3000 4,000 5,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF35D Torque [Nm] APM-FF55D 10;"6‘6“‘? [Nm] APM-FF75D
5000 | 5 80.00 —— o N
1000 -Repeatedly used area\...y w00 | Repeatedly used area \ 8000 Repeatedly used area \
N A
30.00 \\ \ 60.00 \
40.00
20.00 \ 40.00 \
1 2000 [~ )
1000 -Continuously used area : Continuously used area 2000 "Continuously 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]




2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-0OO0O0) FF20G FF30G FF44G FF60G FF75G -
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050 L70A075B
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] 116.9 188.3 285.7 389.80 487.20
Instantaneous [N-m] 34.35 55.38 78.4 95.50 119.3
maximum torque [kgf.cm] 350.60 564.90 799.6 974.90 1217.3
Rated Current [A] 12.16 15.98 30.70 35.14 35.26
Maximum Current [A] 36.48 47.94 85.96 87.85 88.15
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000 2700 3000 2500 2200
speed
[kg-m?x10™ 4] 27.96 46.56 73.85 106.70 131.30
Inertia moment
[of-cm-s?] 28.53 47.51 75.36 108.90 134.00
Allowable load inertia Motor inertia x 5
Rated power rate [kwi/s] 46.92 73.14 106.15 136.73 173.63
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of 3 ; ; ’ -
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature '
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 125 17.4 25.2 33.8 38.5
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm APM-FF20G Torque [Nm) APM-FF30G Torque [Nm] APM-FF44G
40.00 | ; r 60.00 . 80.00 & - : .
i : m [ I i AN sa00 -.Repeatedly used area, \\
30.00Repeatedly used area \ . Repeatedly used area \
s \- 36.00 48.00
20.00 \ - \
\\\ 24.00 . ; '
10.00 : — = ; \ \ 16.00 (Continuously used area
Continuously used area j 1Z-‘Corrtinuously used area I 000 ! i
| e T | | . 1 L
000 ' ' 000 ! : : 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 Torque [Nm] APM-FF75G
100.00 ‘
[ T H \ 120.00 ;
80.00 Repeatedly used area \ Repeatedly used area \
90.00 e - \
60.00 \ \
\ 60.00
40.00 et \
20.00 ‘Continuouislyfuspdrariea 3000 -Continuously used area
0.00 | i i 0.00 1
0 1,000 2,000 3,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Encoder cable Servo Motor

m Procuct Features [200V]

2,000
Speed [r/min]

Servo Motor Name (APM-00000) FF12M FF20M FF30M FF44M - -
Applicable Drive (L70Ao0) L70A020 L70A035 L70A050
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
Instantaneous [N-m] 34.38 57.29 85.94 105.05
maximum torque [kgf-cm] 350.70 584.40 876.60 1071.52
Rated Current [A] 11.01 12.96 16.58 30.60
Maximum Current [A] 33.03 38.88 49.74 85.68
Rated rotation .
speed [r/min] 1000
Maximum rotation [r/min] 2000 1700 2000
speed
[kg:-m2x10 4] 27.96 46.56 73.85 106.7
Inertia moment
[gf-cm-s?] 28.53 47.51 75.36 108.9
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 46.94 78.27 111.04 165.38
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of . . ) .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kal 125 17.4 25.2 33.8
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-FF12M Torque (Nm] APM-FF20M Torque [Nm] APM-FF30M
40.00 ' 60.00 - ; \ 90.00 :
32.00 i ~ 4800 | Repeatedly used areay 72 Repeatedly used area
Repeatedly used area N\ : \ TN
24.00 . \ 54.00 \\
16.00 . 36.00 \
- ——— 1200 Continuously used area ) \
800 Continuously used area 000 | H | 18.00 CO“HnL_IOL_IS_ly_US:ed areaI 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 [Nr] APM-FF44M
120.00 ‘
Repeatedly used area \
90.00 T \
60.00 \
30.00 - oo
: Clontmuously used area
000 | i
0 1,000




2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) FG22D FG35D FG55D FG75D FG110D -
Applicable Drive (L70AoD) L70A020 L70A035 L70A050 L70A075B L70A150B
Rated output [kw] 2.2 35 55 7.5 11
[N-m] 10.50 16.71 26.25 35.81 52.52
Rated torque
[kgf-cm] 107.1 170.4 267.8 365.4 525.9
Instantaneous [N-m] 31.51 50.12 78.76 89.53 157.55
maximum torque [kgf-cm] 321.30 511.30 803.4 913.5 1607.60
Rated Current [A] 10.25 14.67 29.74 30.17 51.39
Maximum Current [A] 30.75 44.01 89.22 75.43 154.17
Rated rotation [r/min] 2000
speed
Maximum rotation [r/min] 3000 2700 3000 2500 2500
speed
[kg-m2x1074] 41.13 71.53 117.72 149.4 291.36
Inertia moment
[gf-cm-s?] 41.97 72.99 120.12 152.45 297.31
Allowable load inertia Motor inertia X 5
Rated power rate [kwis] 26.78 38.99 58.51 85.83 94.65
Speed Standard Serial Type 19 [bit]
Position detector Option Quadrature Type Incremental 3000[P/R]
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
frp Ambient : . o . o
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (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 66.2
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-FG22D Torque [Nm] APM-FG35D Torque [Nm] APM-FG55D
35.00 ; an . T I
H 56.00 [ T \ 80.00 -

- i | H |
Za'rRepeate dly used area \\ qiRRepeatedly used area \\ 6400 --Repeatedly used area  \ %\ ||
21.00 ‘\ 30.00 \ 48.00 \

\
14.00 \, 20.00 \—4 32.00 \
7.00 - : X 10.00 i 1Y 6.00 - i \A
: Continuously used area “J - ICont|nuou§Iy used area 1 ] 16 Continuously 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 Torque [Nm] APM-FG110D
10000 | ; 16000 | :
80'“-Repeatedly u,sgdiarea\" e 120‘ODRepeatedIy u!sed area \
60.00 \
80.00
40.00 \ \
2000 Continuously used are=a\] 4000 continuously used area
0.00 ‘ i - 0.00 i i
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min]
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2. Encoder cable Servo Motor

135.00

Repeatedly u_se:q area

140.00

90.00

—
Continuously used area
| I i

\
\
\

70.00

T \
Repeatedly used _area\

A\

2005 | ;
Repeatedly used area\

\

160.00

.

Continuously used area
| B

gyon L. ~
Continuously used area
| I

0.00 [ i
0 1,000

I 0.00

2,000 3,000
Speed [r/min]

0

1,000

Speed ['rl min

0.00 ‘
0

1,000

Speed ['rl ‘min}

Servo Motor Name (APM-00000) FG20G FG30G FG44G FG60G FG85G FG110G FG150G
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050 L70A075 L70A150B
Rated output [kw] 1.8 2.9 4.4 6.0 8.5 1 15
[N-m] 11.50 18.50 28.00 38.2 54.11 69.99 95.45
Rated torque
[kgf-cm] 116.9 188.4 285.8 389.7 552.1 714.2 974
Instantaneous [N-m] 34.40 55.40 78.4 95.5 162.32 209.97 238.63
maximum torque [kgf-cm] 350.80 565.1 800.24 974.3 1656.30 2142.60 2435
Rated Current [A] 11.18 16.21 31.72 32.18 52.94 59.3 75.6
Maximum Current [A] 33.54 48.63 88.82 96.54 158.82 177.9 189
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 2700 2700 3000 2500 2500 2000 2000
speed
[kg-m2x10™ 4] 14.13 71.53 117.72 149.4 291.36 291.36 424 .57
Inertia moment
[gf-cm-s?] 41.97 72.99 120.12 152.45 297.31 297.31 416.08
Allowable load inertia Motor inertia x 5
Rated power rate [kW/s] 31.91 47.66 66.64 97.63 100.48 168.27 223.44
Speed Standard Serial Type 19 [bit]
Position detector Option Quadrature Type Incremental 3000[P/R]
Method of ; . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature ’ ' ’
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kal 15.4 20.2 28.0 33.45 66.2 66.3 92.2
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torgue (N APM-FG20G Torgue (N} APM-FG306 Torgue (N APM-FG44G Torgue (N APM-FG60G
40.00 ; 60.00 , i 80.00 ; - ; 120.00 ‘ : ;
H T \ L . ' : i
PO T S —1 1800 ‘Banantadhy ear arane 1| sagRepeatedly used Varea__\........... ! ‘
Repeatedly used area\ Repeatedly used area ! \ %0 Repeatedly used area—
2200 36.00 R 48.00 i \3
\ \ \[| o :
16.00 2400 \ 32.00 Y \
— LTS - . used o o, O =
Continuously used area = I """ | -LCOn‘tinuouslyr used area |W 16,00 »-Contlngl:oqsly usled area | antlQUQu.lsvlyvus_ed‘alre?
000 | i i 000 | i L1 000 i i I 000 | i N A
0 1,000 2,000 3,000 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] Speed [r/min]
Torque [N APM-FG85G Torque [Nm] APM-FG110G Torque [N APM-FG150G
e 210.00 -




2. Encoder cable Servo Motor

m Procuct Features [200V]

Servo Motor Name (APM-00000) FG12M FG20M FG30M FG44M FG60M -
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050 -
Rated output [kw] 12 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
Instantaneous [N-m] 34.40 57.30 85.90 126.00 143.2
maximum torque [kgf.cm] 350.8 584.6 876.9 128.61 1432.4
Rated Current [A] 11.28 13.10 15.52 27.26 39.32
Maximum Current [A] 33.84 39.3 46.56 81.78 98.30
Rated rotation [r/min] 1000
speed
Maximum rotation [r/min] 2000 1600 1900 2000
speed
[kg-m?x10™ 4] 41.13 71.53 117.72 149.40 291.36
Inertia moment
[of-cm-s?] 41.97 72.99 120.12 152.45 297.31
Allowable load inertia Motor inertia x 5
Rated power rate [kwi/s] 31.91 51.00 69.70 118.14 112.65
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of . . ) )
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (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 33.5 66.2
+Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V
Torque [Nm] APM-FG12M Torque [Nm) APM-FG20M Torque [Nm] APM-FG30M
40.00 » 60.00 T 90.00
1 T\ \
32.00 ; ™ 48.00 [Repeatedly used area.- 72.00 Repeatedly used area’
Repeatedly used area ~N T Ty e\ P R N
24.00 \ i 36.00 \\ 54.00 \\
16.00 24.00 36.00
\
—_— , A\ . )
8'0"C?ntingoqsly used area 12.00 Cliontlﬂuquslx used area 18.00 C%ontlguo_us_lxu_seiq areaI ]
0.00 ! : 0.00 | ! 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 Torgue [Nm] APM-FG6OM
130.00 150.00
T\ i
104.00 Repeatedly used area,.. 12000 [Repeatedly used area \
78.00 \\ 90.00 \\
52.00 60.00
A Continuously used area
26.00 FJOntinUOUS!y used area 30.00 ‘on inuously usei area ...
0.00 ! 000 | i
0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Encoder cable Servo Motor

Servo Motor Name (APM-O000000) FEPO9A FEP15A FEP22A FEP30A - -
Applicable Drive(L70AO0) L70B010o L70B0200 L70B0350
Rated output [kw] 0.9 15 2.2 3.0
[N-m] 2.86 4.77 7.00 9.55
Rated torque
[kgf-cm] 29.23 48.72 71.46 97.44
Instantaneous [N-m] 8.59 14.32 21.01 28.65
maximum torque [kgf-cm] 87.7 146.16 214.37 292.33
Rated Current [A] 3.47 6.68 7.64 9.94
Maximum Current [A] 10.40 20.03 22.92 29.81
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19. 040
Inertia moment
[gf-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.50 22.40 33.55 47.89
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of . . ) )
protection Fully closed:self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient . . o . o
Specifications and temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features
Ambient : I e )
humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 5.5 7.54 9.68 11.78

+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V

Torque [Nm] APM-FEPO9A
10.00 ‘

8.00

‘ ‘ : —
Repeatedly used area \

6.00 \

4.00

. —
2.00 Continuously used area
| A

0.00 | i i i
0 1,000 2,000 3,000 4,000 5,000
Speed [r/min]

Torque [Nm] APM-FEP15A Torque [Nm APM-FEP22A
16.00 ; ‘ ;
— % " Repeatedly used ¢
; ‘ : epeatedly used area
12.00 --Repeatedly used area.i...._{| 1600 - P y
8.00 12.00
! ! ! ! 8.00
a. ~ ‘ —— .
00 Continuously used area 4.00 (‘Zontlnugu$ly_llj_5(e_d area
0.00 1 1 1 1 000 | 1 i i 1
0 1000 2000 3000 4,000 5,000 0 1,000 2000 3,000 4,000 5000
Speed [r/min] Speed [r/min]

Torque [Nm] APM-FEP30A
30.00

r H i T N\
24.00 Repeat!edly u§ed area \

18.00 \
12.00

\

600 |Continuously used area 1

0.00 i i i
0 1,000 2000 3,000 4,000 5000
Speed [r/min]




2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-00000000) FEPO6D FEP11D FEP16D FEP22D - -
Applicable Drive(L70ACD) L70B010o L70B020o
Rated output [kw] 0.6 11 1.6 2.2
[N-m] 2.86 5.25 7.64 10.5
Rated torque
[kgf-cm] 29.23 53.59 77.95 107.19
Instantaneous [N-m] 8.59 15.76 22.92 3151
maximum torque [kgf-cm] 87.7 160.78 233.86 321.56
Rated Current [A] 3.28 3.40 4.97 6.80
Maximum Current [A] 9.83 10.19 14.92 20.04
Rated rotation .
speed [r/min] 2000 2000
Maximum rotation [t/min] 3000 3000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19.040
Inertia moment
[of-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.50 27.10 39.92 57.95
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of . ) . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
ﬁl:“n?igi?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 5.5 7.54 9.68 11.78
+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [NmJ APM-FEPO6D Torgue [Nm] APM-FEP11D Torque [NmJ APM-FEP16D
9.00 : : 16.00 - - 24.00
Repeatedly used area Repeatedly used are_a\ Repeatediy used area \
i H 12.00 + i S 18.00 \
6.00 \ \
8.00 12.00
N\
3.00 )
Continuously used area ™ 400 Continuously used area 600 “Continuously used area ~
0.00 é i 0.00 E 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-FEP22D
32.00 . . l
Repeatedly used area \
24.00 \
16.00
N\
890 "Continuously used area
0.00 i
0 1,000 2,000 3,000

Speed [r/min]

LECTIR=I
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2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-00000) FEPO5G FEP0O9G FEP13G FEP17G - -
Applicable Drive(L70ACD) L70B010o L70B020o
Rated output [kw] 0.45 0.85 1.3 17
[N-m] 2.86 5.41 8.28 10.82
Rated torque
[kgf-cm] 29.23 55.22 84.45 110.43
Instantaneous [N-m] 8.59 16.23 24.83 32.47
maximum torque [kgf-cm] 87.70 165.65 253.35 331.30
Rated Current [A] 3.28 3.50 5.39 7.01
Maximum Current [A] 9.83 10.50 16.16 21.02
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.50 28.77 46.85 61.52
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of ) . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient ; T . 10~B0°
Specifications and temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features Ambient
thmiIdeirt]y Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kal 5.5 7.54 9.68 11.78

+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V

Repeatedlil used area ‘\
21.00

14.00

T —

7.00  Continuously used area
| 1

0.00 L i H
[} 1,000 2,000

3,000
Speed [r/min]

Torque [Nm] APM-FEPO5G Torque [Nm] APM-FEP09G Torque [Nm] APM-FEP13G
10.00 ¥ 18.00 T 25.00 -
i - : : : AN .
8.00 : ; 15.00 : NN 20.00 |- i N
Repeatedly used area 1200 Repeatedly used area \ Repeatedly used area
6.00 ’ ‘\ 15.00 \
9.00 \
4.00 10.00
6.00 : -
| ' —— . ‘ y .
200 "Continuously used area z.00 [-Continuously used area 500 Continuously used area
0.00 i . 0.00 i i 0.00 i !
1] 1,000 2,000 3,000 0 1,000 2,000 3,000 1] 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FEP17G
35.00 r
\
28.00 N




2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-0000000) FEPO3M FEPO6M FEPOOM FEP12M - -
Applicable Drive(L70AOD) L70B010o L70B0350
Rated output [kw] 0.3 0.6 0.9 12
[N-m] 2.86 5.73 8.59 11.46
Rated torque
[kgf-cm] 29.23 58.47 87.70 116.93
Instantaneous [N-m] 8.59 17.19 25.78 34.38
maximum torque [kgf-cm] 87.70 175.40 263.09 350.79
Rated Current [A] 3.28 3.28 3.33 4.87
Maximum Current [A] 9.83 9.83 9.99 14.60
Rated rotation [r/min] 1000
speed
Maximum rotation [r/min] 2000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19.040
Inertia moment
[of-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.50 32.25 50.53 68.97
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of . . . )
protection Fully closed:self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient . . o . °
Specifications and temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
mggi;‘; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 55 7.54 9.68 11.78
+ Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [Nm] APM-FEPO3M Torque [Nm] APM-FEPO6M Torque [Nm] APM-FEPO9M
9.00 : 18.00 27.00
Repeatedly used area Repeatedly used area N\ Repeatedly used a{ea\|
6.00 12.00 18.00 \\
3.00 6.00 9.00
Continuously used area - Continuously used area = Continuously used area \Sl
0.00 ' 0.00 ' 0.00 i
1] 1,000 2,000 (o] 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FEP12M
35.00 , \
)
28.00 Repeatedly used =area \
21.00 \\
14.00 A
7.00 --Continuously used area =
0.00 '
0 1,000 2,000
Speed [r/min]
f LECTRIC | 2-23
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2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-O000000) FFP30A FFP50A FFP22D FFP35D FFP55D FFP75D
Applicable Drive(L70AOD) L7o0B035o0 L70B0750 L70B020o L70B0350 L70B0500 L70B0750
Rated output [kw] 3.0 5.0 2.2 35 5.5 7.5
[N-m] 9.55 15.92 10.50 16.71 26.26 35.81
Rated torque
[kgf-cm] 97.44 162.40 107.19 170.52 267.96 365.41
Instantaneous [N-m] 28.65 39.79 31.51 50.13 65.65 89.52
maximum torque [kgf-cm] 292.33 406.01 321.56 511.57 669.84 913.52
Rated Current [A] 9.79 16.07 6.93 9.09 14.70 18.97
Maximum Current [A] 29.38 40.18 20.80 27.26 36.75 47.42
Rated rotation [r/min] 3000 2000
speed
Maximum rotation [r/min] 5000 3000 2800 2700 2500
speed
[kg-m2x10-4] 27.960 46.560 27.960 46.560 73.850 106.730
Inertia moment
[of-cm-s2] 28.531 47.510 28.531 47.510 75.357 108.908
Allowable load inertia Motor inertia x 5
Rated power rate [kwi/s] 32.61 54.40 39.46 59.98 93.38 120.15
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of 3 ; ; ’ -
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o ; - 0~40[°C], S 1 -10~60[°C
Specifications and temperature perating temperature: [°C], Storage temperature : - [°C]
features -
ﬁ?ﬁﬂ';?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 12.4 17.7 12.4 17.7 26.3 35.6
+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [Nm] APM-FFP30A Torque (Nm] APM-FFP50A Torque [Nm] APM-FFP22D
35.00 | : : 40.00 i i } e 35.00 : :
L ; H ; Repeatedly used area . 4 TN
28.00 ' * i § 32.00 \ 28.00 |-Repeatedly used area
Repeatedly used area \ \ \
21.00 \ 24.00 21.00 \
14.00 16.00 — A 1 14.00
; ; ; - \ Continuously used area i -
7.00 Continuously used area " 8.00 i e o 7.00 "ContlllUOrUSinU§edr areg — =
| [ R | ! | | 5
0.00 L i i i 0.00 i i i i 0.00 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
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FFP35D Torque [Nm] APM-FFP55D Torque [Nm] APM-FFP75D
50.00 70.00 . . :
f ' i 90.00
Repeatedly used area | : y 1 .
40.00 peated y-g ERSab \\ 56.00 ....Repeategly used aripa\\ 72.00 Repeatedly used area \
: : \
30.00 \ 42.00 \ 54.00
20.00 28.00 : e 36.00 e |
1 S~ i L
10.00 lContinuoust used area = 12.00 Contmum:sly used area 18.00 Contlnuoysly used area
0.00 l ' 0.00 L L 0.00 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]




2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-0000000) FFP20G FFP30G FFP44G FFP60G FFP75G -
Applicable Drive(L70ACD) L70B020o L70B0350 L70B0500 L70B0750
Rated output [kw] 1.8 2.9 4.4 6.0 7.5
[N-m] 11.46 18.46 28.01 38.20 4775
Rated torque -
[kgf-cm] 116.93 188.39 285.83 389.77 487.21
Instantaneous [N-m] 34.38 55.39 70.02 95.49 119.37
maximum torque [kgf-cm] 350.79 565.16 714.48 974.42 1218.02
Rated Current [A] 7.56 10.04 15.68 20.23 20.01
Maximum Current [A] 22.69 30.12 39.20 50.58 50.03
Rated rotation .
speed [r/min] 1500
Maximum rotation [t/min] 3000 2700 2700 2500 2200
speed
) [kg-m2x10-4] 27.960 46.560 73.850 106.730 131.290
Inertia moment
[of-cm-s2] 28.531 47.510 85.306 108.908 133.969
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 46.96 73.21 106.25 136.70 173.64
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method_ of Fully closed-self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
Specifications and teﬁrggg{]&re Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁlTﬂ:’llgl?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 12.4 17.7 26.3 35.6 39.4
+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [Nm] APM-FFP20G Torque [Nm] APM-FFP30G Torque [Nm] APM-FFP44G
35.00 : : \ 55.00 : : 70.00 f :
oo |-REpeatedly used area A\ aaoo REPetedly used areg\‘ ceoo | REPeatedly used area\
2L.00 \\ 33.00 \ 42.00 \
14.00 t 22.00 + : \ 28.00 s
T —— o ee— \ Continuously used area ==
7.00 Continuously used area - 1100 Continuously used area == 14.00 B
0.00 | 000 | ; ; 0.00 E
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-FFPG0G Torque [Nm] APM-FFP75G
100.00 i i 12000 | ;
s0.00 | Repeatedly used area_\_,_________ | Repeatedly used areal\
90.80
60.00 “
60.00
40.00 e -
2 0‘)Continuously used area ~™= 30‘00C(‘)ntinuouslyiusedrare? =
0.00 3 i 0.00 i | I
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min]
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2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-00000) FFP12M FFP20M FFP30M FFP44M - -
Applicable Drive(L70ACD) L70B020o L70B0500 L70B0500
Rated output [kw] 1.2 2.0 3.0 4.4
[N-m] 11.46 19.10 28.65 42.02
Rated torque
[kgf-cm] 116.93 194.88 292.33 428.74
Instantaneous [N:m] 34.38 57.30 71.62 105.05
maximum torque [kgf-cm] 350.79 584.65 730.81 1071.85
Rated Current [A] 4.83 7.94 11.90 16.69
Maximum Current [A] 14.50 23.83 35.70 41.73
Rated rotation [r/min] 1000
speed
Maximum rotation [r/min] 2000 1700 2000
speed
. [kg-m2x10-4] 27.960 46.560 73.850 106.730
Inertia moment
[gf-cm-s2] 28.531 47.510 75.357 108.908
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 46.96 78.34 111.13 145.48
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of 3 . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and teﬁ?gztntfre Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁl:“n?i'gi?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kl 12.4 17.7 26.3 35.6
+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [Nm] APM-FFP12M Torgue [Nm] APM-FFP20M Torque [Nm] APM-FFP30M
35.00 . 60.00 ; — 90.00 ;
28,00 REPEAtEdly Used area \\ 500 |.Repeatedly used area \\ 7200 [Repeatedly used area N
21.00 \ 36.00 \\ 54.00 \
14.00 \ 24.00 \ 36.00
7.00 C‘ontinuously used area - 12.00 IContinLLou_sly used area = 100 |Continuously used area =
0.00 l : 0.00 I : 0.00 :
] 1,000 2,000 0 1,000 2,000 1] 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FFP44M
105.00 +
Repeatedly used area \
70.00 \\
\
3500 IContinuously used area T
0.00 |
(1] 1,000 2,000

Speed [r/min]




2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-000000) FGP22D FGP35D FGP55D FGP75D FGP110D -
Applicable Drive(L70AOD) L70B020o L70B0350 L70B0500 L70B0750 L70B1500
Rated output [kw] 2.2 35 5.5 7.5 11.0
[N-m] 10.50 16.71 26.26 35.81 52.52
Rated torque
[kgf-cm] 107.19 170.52 267.96 365.41 525.9
Instantaneous [N-m] 31.51 50.13 65.65 89.52 131.30
maximum torque [kgf-cm] 321.56 511.57 669.84 913.52 1339.69
Rated Current [A] 7.12 8.73 16.04 19.10 27.41
Maximum Current [A] 21.35 26.20 40.1 47.76 68.52
Rated rotation .
speed [r/min] 2000
Maximum rotation [r/min] 3000 2700 3000 2500
speed
. [kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36
Inertia moment
[gf-cm-s2] 41.969 72.990 120.122 152.449 297.31
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 26.83 39.04 58.58 85.83 94.68
Speed, Standard Serial Type 19 [bit]
Position detector Option X
MEthOd_ of Fully closed:self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
Ambient ; . ° . °
Specifications and temperlature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁrnz';?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kgl 16.95 21.95 30.8 37.52 66.2
+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [Nm] APM-FGP22D Torgue [Nm] APM-FGP35D Torque [Nm] APM-FGP55D
35.00 | : 60.00 . : .
I - ~ ! : R ‘ dl . d ' \
28.00 Repeatedly used area"\i P I'\"epeatedly used area 52.00 Repeatedly used area \
N\ T T
21.00 \ I | \ 39.00 \
14.00 \ 26.00 4 g
: A 15.00 et P\ Continuously used area
7.00 |-Continuously used area -~ Continuously used area “'l 13.00 st
0.00 i i 0.00 i 1 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-FGP75D Torque [Nm] APM-FGP110D
90.00 | ; . g f \ 1
Repeatedly used area \ 10800 |--Repeatedly used area\
\ )
60.00 \ 81.00
54.00
3000 Continuously used area 27.00 Continuously used area
i : R i i
0.00 ' 0.00 ' 1 I
0 2,000 3,000 o 1,000 2,000 3,000
Speed [r/min] Speed [r/min]

LECTRIC

| 2-27



2. Encoder cable Servo Motor

2-28

m Procuct Features [400V]

Servo Motor Name (APM-000000) FGP20G FGP30G FGP44G FGP60G FGP85G | FGP110G | FGP150G
Applicable Drive(L7DA|:||:|) L70B020o L70B0350 L70B0500 L70B0750 L70B1500
Rated output [kw] 1.8 2.9 4.4 6.0 8.5 11.0 15.0
[N-m] 11.46 18.46 28.01 38.20 54.11 70.03 95.49
Rated torque
[kgf-cm] 116.93 188.39 285.83 389.77 552.17 714.57 974.42
Instantaneous [N-m] 34.38 55.39 84.03 95.49 135.28 175.07 238.73
maximum torque [kgf-cm] 350.79 565.16 857.49 974.42 138043 | 1786.43 | 2436.05
Rated Current [A] 7.76 9.65 17.11 20.38 28.24 28.02 35.71
Maximum Current [A] 23.29 28.95 46.19 50.95 70.60 70.05 89.25
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000 2700 3000 2500 2500 2000 2000
speed
. [kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36 291.36 424,57
Inertia moment
[gf-cm-s2] 41.969 72.990 120.122 152.449 297.31 297.31 416.08
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 25.531 42.41 59.25 84.36 100.5 168.3 234.44
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of - anli : : :
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient . . o . o
Specifications and temperlature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁl’:‘n‘i’ig[‘; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 16.95 21.95 30.8 37.52 66.2 66.3 92.2
+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [Nl APM-FGP20G Torque (Nm] APM-FGP30G Torque [Nl APM-FGP44G Torque [Nl APM-FGP60G
X . - 6000 T . - . 100.00 . .
Repeatedly used area ' o 7000 . y : i
ol y used Now— i | 5000 Repeatedly used area™ - Repeatedly used area s000 Repeatedly used e{rea..... a

\ 40.00
21.00

\

\ 30.00
14.00

\

X o
20.00

000 | i i 000 |

7.00 90ntinuously used area =}, | ;Continuously used area % i
i o ST T

42.00

\ 60.00

28.00

\

LY 0,00

\

W

Contlnuously used area -3
14.00 ¢ N B —

- ~_
EContlnuously used area
LR oo i

Speed [r/min|

Speed [r/min|

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 0 1,000 2,000 3,000
Speed [r/min| Speed [r/min| Speed [r/min| Speed [r/min|
Torque [Nm] APM-FGP85G Torque [Nm] APM-FGP110G Torque [Nm] APM-FGP150G
150.00 T T n 200.00 ‘ 250.00
H H —a_\
12000 -Repeatedly used area+ | 000 .REpeatedly used area_ |
X peatedly L 4 15000 Repeatedly used area\,........ - \
90.00 i \ 150.00 \
100.00 ‘ \
60.05 H ] 100.0G =T
1 B - .
30%Contlnuously used area so00  Continuously used area || 50D”Contmuously used area
3 [ T H I | R 1 § [ H I
0.00 i i I 0.00 ‘ i l 0.00 ‘ i |
0 1,000 2,000 3,000 0 1,000 2,000 0 1,000 2,000

Speed [r/min|




2. Encoder cable Servo Motor

m Procuct Features [400V]

Servo Motor Name (APM-000000) FGP12M EGP20M EGP30M EGP44M FGP60M -
Applicable Drive(L70AOD) L70B020o L70B0350 L70B0500 L70B0750
Rated output [kw] 1.2 2.0 3.0 4.4 6.0
[N-m] 11.46 19.10 28.65 42.02 57.30
Rated torque
[kgf-cm] 116.93 194.88 292.33 428.74 584.65
Instantaneous (N-m] 34.38 57.30 85.94 113.45 143.24
maximum torque [kgf-cm] 350.79 584.65 876.98 1157.59 1461.63
Rated Current [A] 4.75 7.88 11.74 17.39 20.23
Maximum Current (Al 14.24 23.64 35.22 46.95 49.69
Rated rotation .
speed [r/min] 1000
Maximum rotation [r/min] 2000
speed
. [kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36
Inertia moment
[gf-cm-s2] 41.969 72.990 120.122 152.449 297.31
Allowable load inertia Motor inertia X 5
Rated power rate [kwis] 31.93 50.99 54.93 118.17 112.64
Speed, Standard Serial Type 19 [bit]
Position detector Option X
MEthOd_ of Fully closed:self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
Ambient ; . ° . °
Specifications and temperlature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁrnz';?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kl 16.95 21.95 30.8 37.52 66.2
+Rotation Speed - Torque Characteristics: 3 phase AC380V, = : 3 pahse AC400V
Torque [Nm] APM-FGP12M Torgue [Nm] APM-FGP20M Torque [Nm] APM-FGP30M
35.00 ; 60.00 ; 90.00 :
g A Y [ H
28‘(mRepeatedIy used area\\ Repeatedly qser area.\\ Repeatedly used area \
\ 40.00 i N 60.00 \
21.00 \
14.00 \
: 20.00 ,______ - 30.00 - N\
7.00 -Continuously used area Continuously used area - Fontingously used area
0.00 1 ' 0.00 ' 0.00 1 '
0 1,000 2,000 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FGP44M Torque (Nm] APM-FGP60M
120.00 ‘ i 150.00 : \
000 Repeatedly used area \\ 12000 | Repeatedly used area
\ 90.00
60.00
(Y] R S———— U
3000 -Continuously used area 2000 |CONUNUOUSlY used area 7=
0.00 : 0.00 :
0 1,000 2,000 o 1,000 2,000
Speed [r/min] Speed [r/min]

LECTRIC
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2. Encoder cable Servo Motor

m Electric brake specification

onptg'r'Cs":‘atr’i'gs FAL FBL FCL FE(P) FF(P) FG(P) Eggﬁgg
Usage For retain For retain For retain For retain For retain For retain For retain
Input voltage(V) DC 24V DC 24V DC 24V DC 24V DC 24V DC 90V DC 24V
f;?gﬁgr[i,f‘tj;? 0.32 1.47 3.23 10.4 40 74 120
Capacity[W] 6 6.5 9 19.4 25 32 26
. Coil 96 89 64 29.6 23 327 22.2
resistance[Q]
Rated[/i]“”e”t 0.25 0.27 0.38 0.81 1.04 0.28 1.08
Brake method Spring brake | Spring brake Spring brake ?J?QI?S %E;';g Spring brake | Spring brake
Insulation grade Grade F Grade F Grade F Grade F Grade F Grade F Grade F

Notel) The same specifications apply to all electric brakes installed in our servo motors.

Note2) Electric brakes are designed to maintain a stop. Never use them for absolute braking.

Note3) The characteristics of the electric brakes were measured at 20°C.

Note4) These brake specifications are subject to change. Check the voltage specifications on your specific motor.

Note5) FAL, FBL, FCL, FE(P) Series brake UL standard meets Class 2.

Note6) Do not share the electronic brake power supply with the interface DC24V power supply. Be sure to use a power supply

exclusively for electronic brakes.
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2. Encoder cable Servo Motor

2.1.1

Outline drawing

m FAL Series | APM — FALR5A, FBLO2A, FBLO4A

APM — FALO1A

APM — FALO15A

2-04.5
PCD46+0.12

AT L& |

Brak

e Connector

Encoder Connector

Signat
name

BK+

BK-

0.04 ®
e ] T I -l B D N |
T ===
Oé 25+ [esf5 A"
A ", "
0.04 SoaTR LC 36.4
25 "LM£0.5"
"L+05"
Signat Multi Turn (M) )
name PinNo.| 22 [PinNo. | 10 :
U 1 MA 3 IMA Pin No.
v 2 SLO 7 /SLO 1
v feor 7 s z
+
Fe 5[ Shield

<Power Connector pin arrangement>

<Encoder Connector pin arrangement>

<Brake Connector pin arrangement>

Dimension .
Model name Weight(Kg)
L LM LC LA
FALR5A 103.2(139.6) 78.2(114.6) 49.5 23 0.31(0.66)
FALO1A 120.2(156.6) 95.2(131.6) 66.5 35 0.45(0.80)
FALO15A 140.2 115.2 86.5 35 0.61

Notel) Use DC power (24 V) to operate the brake

Note2) The sizes in parentheses apply when attached to the brakes.

Note3) When connecting FAL products, connect the power cable first.
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2. Encoder cable Servo Motor

m FBL Series | APM — FBLO1A, FBLO2A, FBLO4A

. — W'
5 .
\ = —
i o@ o
— s =
. @ - I ﬂ 'H
Bl
o@®o
(Shaft End Dimension Detail)
Power Connector Brake Connector Encoder Connector

4-96 |
PCD 70£0.12 o
%m [Ol0.041A] D’I ,,,,,,,,
e (O 4+ H]
). \f\g} ‘ 225
<—ﬂ _—
N N L
©o o
. g !
3
£ — D)
S 3% v 8 L
® @k y [A] ‘ B
5 004
62 % =rre
0 e B 202
LM+0.5
[004A
L£0.5"

_— D
ul | &

<When the cable is pulled out in the opposite direction of the axis>

Sfgmat MutiTum (M) .
namg Pin NOI lellal Pin NO. JlHHﬂl
rarme pame , Signat
U T T 6 [ PinNo. | 2
V 2 SLO 7 /SLO 1 BK+
W 3 GND_B 8 VDD_B ) BK-
0 4 o 9 +5V
5 | Shield
<Power Connector pin arrangement> <Encoder Connector pin arrangement> <Brake Connector pin arrangement>
. . Key
D . .
’x'ggi' LU2IECI dimension Weight(Kg)
L LM LC S H T W U
FBLOIA | 107.2(147.2) | 77.2(117.2) 48.5(48.3) 14 | -0018 |5 | 5| 3| 056013
FBLO2A | 118.2(158.2) | 88.2(128.2) 59.5(59.3) 14 | -0018 | 5 | 5 | 3 | 0740148
FBLO4A | 138.2(178.2) | 108.2(148.2) 79.5(79.3) 14 | 0018|553 1.06(1.8)

Notel) Use DC power (24 V) to operate the brake

Note2) The sizes in parentheses apply when attached to the brakes.
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2. Encoder cable Servo Motor

m FCL Series | APM — FCLO4A, FCLO3D, FCLO5D
APM - FCLO8A, FCLO6D,FCL10A, FCLO7D

Il

4-06.6
PCD 90+0.12

(i)
[

"Lc 40.5

40 “"LM=+0.5"

- [ ¢
E]
B D
’4{ =
<When the cable withdrawal direction is opposite to the axis>
Sigrat MultiTun (M) .|
name P|n NO JIHIIGI P|n No le Ll - )
Aafhe AFme ; Srgna
U 1 MA T 6 | WA Pin No.
Vv 2 SLo 7 | /80 1 BK+
W 3 GND_B 8 VDD_B ) BK-
0 4 % 9 +5V
5 | Shield
<Power Connector pin arrangement> <Encoder Connector pin arrangement> <Brake Connector pin arrangement>
Dimension Key dimension
Model name Weight(Kg)
L LM LC S H T w ]

FCLO4A,FCLO3D | 138.7(179.5) | 98.7(139.5) 70(69.8) | 14 | -0.018 | 5 5 3 | 1.52(2.32)/1.26(2.06)

FCLOBA,FCLO5D | 156.7(197.5) | 116.7(157.5) | 88(87.8) | 19 | -0.021 | 6 6 | 35 | 2.14(2.94)/2.12(2.92)

FCLOSA,FCLO6D | 174.7(215.5) | 134.7(175.5) | 106(105.8) | 19 | -0.021 | 6 6 | 35 | 2.68(3.48)/2.66(3.46)

FCL10A,FCLO7D | 192.7(233.5) | 152.7(193.5) | 124(123.8) | 19 | -0.021 | 6 6 | 3.5 | 3.30(4.10)/2.78(3.58)

Notel) Use DC power (24 V) to operate the brake

Note2) The sizes in parentheses apply when attached to the brakes.
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2. Encoder cable Servo Motor

m HB Series | APM-HBO1A (Hollow Shaft)

APM-HBO2A (Hollow Shaft)
APM-HBO4A (Hollow Shaft)

"CB"

(11004 1A - > >
406 t Wﬂ 2
PCD 70+0.12 004 % % } 2 =)
A M1
'
4 '
P R [ | SS— 4 e
o% ég % i i o3 E’r
el v T - [ R I e
SRS IS e e | S 4 N
Ve i \
Y U |
|710.04 N e
15 "M oa
"L+0.1"
<Power Connector> <Encoder Connector>
. Signal . Signal . Signal
Pin No. :gr:a; .E. Pin No. name Pin No. name Pin No. name
E 1 A 6 /Z 11 W
'—| P ; - 2 /A 7 U 12 /W
v
3 W 3 B 8 /U 13 +5V
== 2 | r 4 /8 g v 14 | ov
5 z 10 N 15 SHIELD
Plug : 172167-1(AMP) Plug : 172171-1(AMP)
Dimension
Model Hggg‘t"’ Weight(Kg)
L LM LC CB
HBO1A 140.5 98.5 68.5 24 15 0.89
HBO2A 154.5 112.5 82.5 38 15 1.16
HBO4A 1825 140.5 105.5 66 15 1.69
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2. Encoder cable Servo Motor

m HE Series | APM-HEQ9A (Hollow Shaft)

APM-HE15A (Hollow Shaft)
APM-HE30A (Hollow Shaft)

6-M5 Tap, depth 10

=2

/ PCD52£0.12
499 : g )
PCD145£0.15 GO0SA / /
1710021
R &7/
A 00z
0 60> I
‘ - — [
& I el l
|
Bl 3|88 40 @ 40 2| 3
° og| o9 | 38 ws R
- °l | % Ha g a9
5l 8| ® ) 8| 8
@ _ - ¥
130 97%
\%
7 "M
"
<Power Connector> <Encoder Connector>
- Signal : Signal - Signal
] Pin No. | >'9nal PinNo. | |~ o | PinNo. | = o | PinNo. | "~
A “aLrJ“e A A F /z P w
DO OA B v B /A K U R /W
C B L /U H +5V
cCo ©OsB < hd D /B M \Y G ov
D FG
E VA N /N J SHIELD
Plug : MS3102A20-4P Plug : MS3102A20-15P
Dimension
Model ng:L()f\tlv Weight(Kg)
L LM LC
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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2. Encoder cable Servo Motor

aFE(P) Series | APM-FE(P)09A, FE(P)06D, FE(P)05G, FE(P)03M, FE(P)15A, FE(P)11D, FE(P)09G,

FE(P)06MAPM-FE(P)22A, FE(P)16D, FE(P)13G, FE(P)09M, FE(P)30A, FE(P)22D, FE(P)17G, FE(P)12M

4-9
PCD145+0.15

[0[0.04]A]

111+0.5

40
25
I I =
2 S |
8 B
g
o; 5
a | E
O, @QQZ |
130 75:5\ -
6~ “%13 "L 382
W;.( % [10.04[A] LM05
58 "LM+0.5"
R "L£05"
&
F s
<Power Connector> <Brake Type Connector>
. Pin No. igﬂ?
X U Pin No. ign’l? Pin No. ifn'lae'
DO OA B v; A U D FG
CO OB C W B v E BK+
D FG C W F BK-
Plug : MS3102A20-4P Plug : MS3102A20-15P
<Serial M-Turn Connector> <Serial S-Turn Connector>
Pin No. ilg:]ael Pin No. il;;rr;zl Pin No. ilgnr;ael Pin No. ig:]ael Pin No. i'é;:‘ael Pin No. i'gn:ael
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 Vop_B N ) SHIELD E » N ) SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension Key dimension
Model Weight(Kg)
L LM LC S T w U
FEOQ9A,FEOQ6D,
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 35 8.48(10.02)
FE13G,FE09M
FE30A,FE22D,
255.3(293.3) 197.3(235.3) 147.8(147.6) 24 7 8 4 10.05(11.59)
FE17G,FE12M

Notel) Use DC power (24 V) to operate the brake

Note2) The sizes in parentheses apply when attached to the brakes.
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2. Encoder cable Servo Motor

a FF(P) Series | APM-FF(P)30A, FF(P)22D, FF(P)20G, FF(P)12M, FF(P)50A, FF(P)35D, FF(P)30G, FF(P)20M,

APM-FF(P)55D, FF(P)44G, FF(P)30M, FF(P)75D, FF(P)60G, FF(P)44M, FF(P)75G

% 722405 1
4-313.5 « >
PCD200£0.15
\ i
| |
n %—‘
A QwW" = =
o3 ‘ AR
=
8
g - —
\ 4
Em ]
, n
180 ©- 3—= 17
- > g F+ "L 51.7
[fo.04 - > < >
- ‘H R "LM+0.5" N
D o "L+05" 4
£ s - g
(Shaft ’
Dimension Detail)
<Power Connector> <Brake Type Connector>
| Pin No. ilag::;l
e o [ e [ 5202
DO OA B v A U D FG
co oB C W B % E BK+
D FG C w F BK-
Plug : MS3102A22-22P Plug : MS3102A24-10P
<Serial M-Turn Connector> <Serial S-Turn Connector>
Pin No. i'ag:f: Pin No. ilgn:ael Pin No. ilgrr;ae] Pin No. ilagr:wi:l Pin No. i'gn:'il Pin No. i'g:]ael
A MA F GND_B P - A MA F _ [ -
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 N ) SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension Key dimension | Eye Weight
Model bolt K
L LM LC LR s ow [T |w|u (Kg)
FF30A, FF22D 257.5(308.9) | 178.5(229.9) | 129(128.7) 12.5
FF20G, FF12M : ’ : ' ’ (19.7)
X
FF50A, FF35D 35 17.4
FF30G, FF20M 287.5(338.9) | 208.5(259.9) 159(158.7) (0~+0.01) 10 (24.6)
79 60
FF55D, FF44G ) 5 25.2
FE30M 331.5(382.9) | 252.5(303.9) 203(202.7) (32.4)
FF75D, FF60G, 0 33.8
FE44AM 384.5(435.9) | 305.5(356.9) 256(255.7) 42 " (41.0)
(-0.016~0)
FF75G(Nnote3) 439.5 326.5 277 113 96 38.5

Notel) Use DC power

(24 V) to operate the brake

Note2) The sizes in parentheses apply when attached to the brakes.

Not3) For FF75G model, use MS connector 32-17P.
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2. Encoder cable Servo Motor

wFG(P) Series | APM-FG(P)22D, FG(P)20G, FG(P)12M, FG(P)35D, FG(P)30G, FG(P)20M, FG(P)55D,
FG(P)44GAPM- FG(P)30M, FG(P)75D, FG(P)60G, FG(P)44M, FG(P)110D, FG(P)85G, FG(P)60M

4MBTep BE - P «—»kzo.ﬁos i
chgffgfaog L PCD235:02 QO04A % Y
A _Y in
_ o
| H
3l g
+l
S
3
-8 °§ Y v
N
Q
1002 || | F
v “
v
99)0 4— ———F'LF”
"LC+0.5 67
[1I0.041A - > < >
65 | LM£0.5 -~
P L£0.5" N
M12 Tap, 0|25
FG110D,FG85G,FG60M Tap 7t&
<Power Connector> <Brake Connector>
n Bin Mo, Signal "
— naSqe c A Fin Ma. Polarity
Do oA z ™ O O A BK +
CoO OB = w oB ? BK"
o FG = Me
Plug : MS3102422-22P )
(= 2) Plug : M53102A32-17P Plug - Ms3102A14-7P
<Serd M-Turn Connector> «<Serial 5-Turn Connector>
Bn t"g:qael | Bn Mo Snig:fg Pin Mo. iiga;:il — Signal e Signal Bin Mo Signal
- MA F GMND_B P - A :?::e E nanje P nalﬂe
B Mma K - R B MA K - R -
[ SLO L - H + 5V C s5LO L - H +5W
=] JELO M - G o o] fSLO M - G av
E Woo_B M - 1 SHIELD £ N N N ] SHIELD
Plug : MS3102420-29P Plug : MS3102420-29P
Dimension Key
dimension Power Weight
Model Connector (Kg)
L LM LC LF LQ S T |W]| U
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)
FG110D, FG85G 418.5 3535 304 21 173 45 10 6 MS3102A 66.2
FG60M(note3) (484.7) (419.7) (303.2) (-0.016~0) 32-17P (82.6)

Notel) Use DC power (24 V) to operate the brake

Note2) The sizes in parentheses apply when attached to the brakes.

Note3) Connector specification is MS3102A32-17P
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2. Encoder cable Servo Motor

m FG(P) Series | APM-FG(P)110G

4-M8 Tap, DP18

PCD252%0.2 4-9135 HE
90°524 PCD235:02 —%zo.sro.zs
115
PR LR m
= .
o
110 ‘ L |8
] §|7
&% Slg
S 5 ‘ 3
OQ 5
= )
S
Q B J
o3 = o —
g
|70.02]
220 &,
‘J[%ZZ e 60
o H»wzm (0021 - -
LM£0.5
"L£0.5"
M12 Tap, DP25
<Power Connector> <Brake Connector>
: Signafl O
Pin No. name Pin No. P_olar
A U C A it
DO OA 3 v o o) A BK+
B BK-
CO OB C W
D FG o8 ¢ NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Turn Connector> <Serial S-Turn Connector>
. Signal - Signal - Signal
Pin No. nlgr:; Pin No. nlgr:; Pin No. nlé;:wae Pin No. ilé;nnﬁael Pin No. f\f:wael Pin No. ilgr:i]
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 N N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension .
Model Power Weight
oae
L LM LC Connector (Kg)
FG110G 468.5(527.7) 353.5(419.7) 304(303.2) MS3102A 32-17P 66.3(82.7)

Z1) Notel) Use DC power (24 V) to operate the brake

Z=2) Note2) The sizes in parentheses apply when attached to the brakes.
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2. Encoder cable Servo Motor

m FG(P) Series | APM-FG(P)150G

4-M8, Tap 4-2135
PCD252+0.15 PCD235+0.2
]% [0l0.041A]
= wn
;%§4 g
oM
~
(©)
$|ac
o | oo
] °Z|9%
©-
&
116 "LM+0.5"
"L+0.5"
M12 Tap, DP25
<Power Connector> <Brake Connector>
0 : Signal I
Pin No. name Pin No. P_olar
A U C A it
DO OA o o) A BK+
B \%
B BK-
cCO OB C W
D FG OB C NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Turn Connector> <Serial S-Turn Connector>
N Signal " Signal " Signal
Pin No. ngme Pin No. nagme Pin No. ne?me Pin No. ilagrr;ael Pin No. ilagr?lael Pin No. E\Iagnail
A MA F GND_B P - A MA F _ [ _
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 Vob_B N - J SHIELD E , N B ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension Power
Model c " Weight(Kg)
L LM LC onnector
FG150G 574(630.5) 458(514.5) 408(405) MS3102A 32-17P 92.2(108.6)
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Z2) Note2) The sizes in parentheses apply when attached to the brakes.




2. Encoder cable Servo Motor

2.1.2  Motor type and ID

[200V]
Model name ID Watt Note Model name ID Watt Note
SAR3A 1 30 DBO03D 601 | 63
SAR5A 2 50 DBO06D 602 | 126
SAO1A 3 100 DB09D 603 | 188
*SA015A 6 150 ';"f?jf,\‘;;‘r’gﬁczg‘{g DCO6D 611 | 126
SBO1A 11 100 DC12D 612 | 251
SB02A 12 | 200 DC18D 613 | 377
SBO4A 13 | 400 DD12D 621 | 251
HBO2A 15 | 200 Hollow Shaft DD22D 622 | 461
HBO4A 16 | 400 Hollow Shaft DD34D 623 | 712
- - - - DE40D 632 | 838
SCO4A 21 | 400 DE60D 633 | 1257
SCO6A 22 | 600 DFALG 641 | 1728
SCO8A 23 | 800 DFA6G 642 | 2513
SC10A 24 | 1000 - - - -
SC03D 25 | 300 - - - -
SC05D 26 | 450 - - - -
SC06D 27 | 550 - - - -
SCO7D 28 | 650 - - - -
HEO9A 77 | 900 Hollow Shaft - - - -
HE15A 78 | 1500 Hollow Shaft - - - -

* SA015A: For models produced before March 2018, use ID 5.

LS-ELI_CTDIC
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2. Encoder cable Servo Motor

2-42

Model name ID Watt Note
FF30A 781 | 3000
FF50A 782 | 5000
FF22D 785 2200
FF35D 786 3500
FF55D 787 5500
FF75D 788 7500
FF12M 789 | 1200
FF20M 790 | 2000
FF30M 791 | 3000
FF44M 792 4000
FF20G 793 1800
FF30G 794 2900
FF44G 795 4400
FF60G 796 | 6000
FF75G 804 7500
FG22D 811 2200
FG35D 812 3500
FG55D 813 5500
FG75D 814 7500
FG12M 821 | 1200
FG20M 822 2000
FG30M 823 3000
FG44M 824 4400
FG60M 825 | 6000
FG20G 831 | 1800
FG30G 832 | 2900
FG44G 833 4400
FG60G 834 6000
FG85G 835 8500

FG110G 836 | 11000
FG150G 837 | 15000

Model name ID Watt Note
FALR5A 702 50
FALO1A 703 | 100

FALOLSA | 706 | 150 | Gich\harcn s0as
FBLO1A 714 | 100
FBLO2A 715 | 200
FBLO4A 716 | 400
FCLO4A 729 | 400
FCLO6A 730 | 600
FCLOSA 731 | 750
FCL10A 732 1000
FCLO3D 733 300
FCLO5D 734 | 450
FCLO6D 735 | 550
FCLO7D 736 | 650

FEO9A 761 | 900
FE15A 762 | 1500
FE22A 763 | 2200
FE30A 764 | 3000
FEO6D 765 | 600
FE11D 766 | 1100
FE16D 767 | 1600
FE22D 768 | 2200
FEO3M 769 | 300
FEO6M 770 | 600
FEO9M 771 | 900
FE12M 772 | 1200
FEO5G 773 | 450
FE09G 774 | 850
FE13G 775 | 1300
FE17G 776 | 1700

* FALO15A: For models produced before March 2018, use ID 704.




2. Encoder cable Servo Motor

[400V]
Model name ID Watt Note Model name ID Watt Note
FEP09A 261 | 900 FFP44G 295 | 4400
FEP15A 262 | 1500 FFP60G 296 | 6000
FEP22A 263 | 2200 FFP75G 297 | 7500
*FEP22A 277 | 2200 | Mass production - - - -
FEP30A 264 | 3000 FGP22D 311 | 2200
FEPO6D 265 | 600 FGP35D 312 | 3500
FEP11D 266 | 1100 FGP55D 313 | 5500
FEP16D 267 | 1600 FGP75D 314 | 7500
FEP22D 268 | 2200 FGP110D 315 | 11000
FEPO3M 269 | 300 FGP12M 321 | 1200
FEPO6M 270 | 600 FGP30M 322 | 2000
FEPO9M 271 | 900 FGP30M 323 | 3000
FEP12M 272 | 1200 FGP44M 324 | 4400
- - - - FGP60M 325 | 6000
FEPO5G 273 | 450 *FGP60M 326 | 6000 “a"f‘;‘jf,\ﬁ;?gﬁ‘;g‘ig
FEP09G 274 | 850 FGP20G 331 | 1800
FEP13G 275 | 1300 FGP30G 332 | 2900
FEP17G 276 | 1700 FGP44G 333 | 4400
- - - - FGP60G 334 | 6000
FFP30A 281 | 3000 FGP85G 335 | 8500
FFP50A 282 | 5000 FGP110G 336 | 11000
FFP22D 285 | 2200 FGP150G 337 | 15000
FFP35D 286 | 3500 - - - -
FFP55D 287 | 5500 SCPO4A 421 | 400
FFP75D 288 | 7500 SCPO6A 422 | 600
- - - - SCPO8A 423 | 800
FFP12M 289 | 1200 SCP10A 424 | 1000
FFP20M 290 | 2000 - - - -
FFP30M 291 | 3000 - - - -
FFP44M 292 | 4400 - - - -
FFP20G 293 | 1800 . - - -
FFP30G 294 | 2900 - - - -

* FEP22A: For models produced before March 2018, use ID 263.
*FGP60M : For models produced before March 2018, use ID 325

L ECTIRIC
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2. Encoder cable Servo Motor

2.2

2.2.1
200[V]

Servo Drive

Product feature

del name L7NHA | L7NHA | L7NHA | L7NHA | L7NHA | L7Y7NHA | L7NHA | L7NHA | L7NHA | L7NHA
Item 001U 002U 004U 008U 010U 020U 035U 050U 075U 150U
Input Main power | Three-phase AC200 ~ 230[V](-15 ~ +10[%]), 50 ~ 60[Hz]
Control | o\ 1e-phase AC200 ~ 230[V](-15 ~ +10[%]), 50 ~ 60[HZ]
power power gie-p ol
Rated current [A] 1.4 1.7 3.0 5.2 6.75 13.5 16.7 32 39.4 76
Maximum current [A] 4.2 5.1 9.0 15.6 20.25 40.5 50.1 90.88 98.5 190

Encoder Type

Quadrture(Incremental) , BiSS-B, BiSS-C(Absolute, Incremental)
Tamagawa Serial(Absolute, Incremental), EnDat 2.2

Sinusoidal, Analog Hall

BpaE G Maximum 1 : 5000
range
Frequency
Contro RESITIES Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
| time
+0.01% or lower (when the load changes between 0 and 100%)
perfor Spee_d
regulation +0.1% or less (temperature of 25°C (+10))
mance | Torque control
Repeat Within 1%
Accuracy
FoE (Firmware download)
Communicatio | EoE (Parameter setting, adjustment, auxiliary functions, and parameter copy through UDP)
n Specification
CoE (IEC 61158 Typel2, IEC 61800-7 CiA 402 drive profile)
Physical layer | 100BASE-TX(IEEE802.3)
Connector RJ45 x 2
Distance Within 100 m between nodes
Ether DC
CAT (Distributed Sync by DC mode Minimum DC cycle: 250[us]
I Clock)
- LED sign Link Act IN, Link Act OUT, RUN, ERR
unicati Profile Position Mode
on Profile Velocity Mode
specifi Profile Torque Mode
cation Ciad02 drive Cyclic Synchronous Position Mode
profile Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode
Homing Mode
Digital Input voltage range: DC 12[V] ~ DC 24[V]
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Input A total of 8 input channels (allocable)
You can selectively allocate a total of 15 functions.
(*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2, *P_CL, *N_CL, PROBE1, PROBE2, EMG, A_RST,
SV_ON, LVSF1, LVSF2)
Digital Note) * Default allocation signal.
Input/ Rated voltage and current: DC 24 V + 10%, 120 mA
output A total of 4 input channels (allocable)
Digital You can selectively allocate a total of 11 kinds of output.
Output (*BRAKEZ, *ALARMZ, *READY+, *ZSPD+, INPOS%, TLMT%, VLMTZ, INSPD+, WARN+, TGONH,
INPOS21)
Note) * Default allocation signal.
Analog Input voltage range: -10 ~ +10[V],
Analo Input Function: Analog torquelimit(1 channel, disable to allocation)
g input Analog A total of 2 input channels (allocable)
Output You can selectively allocate a total of 25 kinds of output.

Safety Functions

2 input channels (STO1, STO2), 1 output channel (EDM)

USB Function Firmware download, parameter setting, adjustment, auxiliary functions, and parameter copy function.
Communicatio
Comm n standard Conform to the USB 2.0 Full Speed Standard.
unicat Conne_ctlng PC or USB storage medium
device
on
[t)}'{gsir:éc Standard built-in (activated when the servo alarm goes off or when the servo is off)
Regt:;lz;aglve Both the default built-in brake and an externally installed brake are possible
=N Display
_ function Seven segments (5 DIGIT)
n Self-Settin
Hing Possible to set the drive node address by using Rotary Switch
ENneH Function
fAdd_-on Gain adjustment, alarm history, JOG operation, origin search
on unctions
Overcurrent, overload, excessive current limit, overheat, overvoltage, undervoltage, overspeed,
Protection encoder error, position following error, current sensing error, etc.
functions
Operating
Opera ambient
ting temperature
~ 4+ O = ~ 4 O
/Storage 0 ~ +50[°C] / -20~ +65[°C]
ambie
temperature
nt Ambient
i humidity
/Storage 90% RH or less (no condensation)
nment
humidity
Etc Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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400[V]

odel name
L7NHBO10U L7NHB020U L7NHBO35U L7NHBO50U L7NHBO75U L7NHB150U
Item
Main power | Three-phase AC380 ~ 480[V](-15 ~ +10[%]), 50 ~ 60[Hz]
LEEHREEY %gwg:' Single-phase AC380 ~ 480[V](-15 ~ +10[%]), 50 ~ 60[Hz]
Rated current [A] 3.7 8 10.1 17.5 22.8 39
Maximum current [A] 111 24 30.3 47.25 57 97.5
Quadrature(Incremental)
BiSS-B, BiSS-C(Absolute, Incremental)
SMEREETRTES Tamagawa Serial(Absolute, Incremental)
EnDat 2.2
Speed
Maximum 1 : 5000
Control range
Frequency
R Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
Control (ime
performan
ce Speed +0.01% or lower (when the load changes between 0 and 100%)
regulation +0.1% or less (temperature of 25°C (£10))
Torque
control - o
Repeat Within £1%
Accuracy
- FoE (Firmware download)
Comrgﬁnlcatl EoE (Parameter setting, adjustment, auxiliary functions, and parameter copy through UDP)
Specification | = £ 1158 Type12, IEC 61800-7 CiA 402 drive profile)
Physical layer | 100BASE-TX(IEEE802.3)
Connector RJ45 x 2
Distance Within 100 m between nodes
EtherCAT DC
CorGE (Dics:tlggz)ted Sync by DC mode Minimum DC cycle: 250[us]
i LED sign | LinkAct IN, LinkAct OUT, RUN, ERR
Profile Position Mode
specificati Profile Velocity Mode
on Profile Torque Mode
Ciad02 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]
A total of 8 input channels (allocable)
Digital input You can selectively allocate a total of 12 functions.
Digital (*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2, *P_CL, *N_CL, PROBE1, PROBE2, EMG, A_RST)
Input/outp Note) * Default allocation signal.
ut Rated voltage and current: DC 24 V + 10%, 120 mA
A total of 4 input channels (allocable)
Digital output You can selectively allocate a total of 11 kinds of output.
(*BRAKEZ, *ALARMZ, *READY+, *ZSPD#, INPOS%, TLMT%, VLMT=, INSPD#, WARN+, TGONZ, INPOS2+)
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Note) * Default allocation signal.

Analog Analog Input voltage range: -10 ~ +10[V],
Input/outp Input Function: Analog torquelimit(1 channel, disable to allocation)
Analog A total of 2 input channels (allocable)
ut Output You can selectively allocate a total of 15 kinds of output.
Safety Functions 2 input channels (STO1, STO2), 1 output channel (EDM)
uUsB Function Firmware download, parameter setting, adjustment, auxiliary functions, and parameter copy function.
. Communicati
Communic on standard Conform to the USB 2.0 Full Speed Standard.
. Connecting .
ation device PC or USB storage medium
Standard built-in (activated when the servo alarm goes off or when the servo is off)
Dynamic Note) There is a possibility of DB resistance burnout when using excessive DB (Dynamic Brake) or using
braking
more than the allowable inertia
Regenerative Both the default built-in brake and an externally installed brake are possible
braking Note) L70B150U is equipped with external regeneration as standard
Built-in fDlspI_ay Seven segments (5 DIGIT)
Function “”C"°T‘
Self-Setting
. Possible to set the drive node address by using Rotary Switch
Function
Add_—on Gain adjustment, alarm history, JOG operation, origin search
functions
Overcurrent, overload, excessive current limit, overheat, overvoltage, undervoltage, overspeed, encoder
Protection error, position following error, current sensing error, etc.
functions
Operating
ambient
temperature
0 ~ 50[°C], -20 ~ 65[°C]
Operating /Storage
a”.‘b ent temperature
environme
nt Ambient
humidity
/Storage 90% RH or less (no condensation)
humidity
Etc Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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2-48

2.2.2

Outline drawing
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2. Encoder cable Servo Motor

B L7NHAO020U / L7NHAO035U
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B L7/NHAOQO75U
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B L 7/NHB150U
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2. Encoder

cable Servo Motor

2.3

Options and Peripheral Devices

m Option (Incremental encoder cable)

Product
Category For signal Small capacity AMP Type INC encoder cable
Name
Name (Note ;
APCS- ENnAs | AAPplicable All model of APM-SA/SB/SC/HB SERIES INC
1) Motors
Motor Side Connector Drive Side Connector
| ® _~Je F
- ©
: &sz: : w :m Ew PIN Egcudelr PIN Egcod:r
wad No. igna No. ign
T A [6] 7 |11 W e 0 [T B
S 2| A 7] U J12] W 7lov 2] %
P 3 B | 8] U [13]+5V 8 Z 13 A
41 B [9] Vv [wf ov 91 Z [14] +5V
51 7Z [10] V [15 [sHED 10| B |PtatelSHIELD
1. Motor connection
a. CAP Spec(15 Position) : 172163-1(AMP company )
b. SOCKET spec.:170361-1(AMP company)
2. Drive connection (CN2)
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
B CASE Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Spec. : 7Px0.2SQ or 7Px24AWG
Category For signal P,:l(;(:#gt Medium-large capacity MS Type INC encoder cable
Namel)(NOte APCS- ECOOBS Aﬁ’(‘)‘&?ﬁ'e All model of APM-SE/SF/SG/LF/LG/HE SERIES INC
Motor Side Connector Drive Side Connector
" o P
H |L7En:
\ o L
[TV RO
PN | Encoder | P | Encoder | PR | Enceder FIN | Encoder | PIN | Encoder | PIN | Encoder
| No. | Shonal | No. | Sional | Mo | Signal %: No. | Signal | No. | Signal | Mo. | Signal
AAFZPwhm¢1W6B11B
Spec Bl A |[K| U |[R| W l"zﬂr?ovuz
pec. c| B [L| O [H[wsv] -|(Ble [TV 8] 7 [13]A
D B M \ G| ov A V 9 Z 14 | +5V
El Z [N] V [ J [shew LO) ] 5| U [10] B_[latelSHELD
1. Motor connection(MS:Military Standard)
a. PLUG spec. : MS3108B 20-29S
2. Drive connection (CN2)
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
B Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Spec. : 7Px0.2SQ or 7Px24AWG

Note 1) The OO0 in the name indicates the type and length of each cable. Refer to the following table for this

information
Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Encoder cable Servo Motor

m Option (Serial encoder cable)

Product ; ; ;
Category For signal Small capacity AMP Type serial encoder cable (sigle
e turn)
Name (Note ;
APCs-ECrncs | APplicable All model of APM-SB/SC SERIES S-turn
1) Motors
Motor Side Connector Drive Side Connector
=y
/L —A \—E —
1L | (( |LTHIssEnLD
AAJ —— /—E :
-
PIN | Encoder | PIN | Encoder PIN | Encoder | PIN | Encoder | PIN | Encoder
11 No. | Signal | No. | Signal No. | Signal | No. | Signal | No. | Signal
1[MAJ6] - 1 - [6]|SLO|n]| -
Spec. [II] 2 [ MA | 7]+5V 2 - 710V [122] -
3|1SLO) 8] 0V 3| MA |8 - 13 -
= 4 [ SLO | 9 [SHIELD 4 [MA 9] - [14]+5V
51 - 51 SLO[10] - [|Plate[SHIELD
1. Motor connection
a. CAP Spec(9 Position) : 172161-1(AMP company )
b. SOCKET spec.:170361-1(AMP company)
2. Drive connection (CN2)
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Spec. : 3Px0.2SQ or 3Px24AWG
Category For signal Product Small capacity AMP Type serial encoder cable (multi
Name turn)
Name (Note APCS- Applicable
1) ELOCS Motors All model of APM-SA/SB/SC SERIES M-turn
Motor Side Connector Drive Side Connector
© - - @ [
T .
© e L
— EIW .;E. Encoder ﬁ: [ PIN [Encoder| PIN Enﬁaaer PIN [Encoder]
1 ma 6 fonog |« 1 — .ﬂaﬂ. So[11] -
2 | MA | 7 | +5V “ 2 =171 ov [z =
S ec [[:D 3 SLO 8 ov - L -] 3 Ma 8 - 13 -
pEc. 4 | 30 | 9 |sHEW 4 | WA | 9 - [14] +5v
— 5 [voo_5) O ]| 5 | S0 |10 — |Piate[SHIELD

Batterv Connector

o o
q2. (=) 1. (+)E

e—

1. Motor connection
a. CAP Spec(9 Position) : 172161-1(AMP company )
b. SOCKET spec.:170361-1(AMP company)
2. Drive connection (CN2)
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Spec. : 4Px0.2SQ or 4Px24AWG
4. Battery connection
a. Connector spec.: 5267-02A(Molex)
b. Battery spec. : ER6V(TOSHIBA, AA, 3.6V, 2000mAh)

8

BATTERY(VDD_B) L |

pa| Encoder &Z |say
1
2 _|BATTERY OV(GND_B) | i
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2-56

m Option [serial encoder cable]

Classifica | Product PrOd(lfhﬁ)tte Applica Specification
X name ble
tion Name 1) i )
Motors Motor Drive connection
y e [
APM- [ { i e 0[]
SEP e bk
APM-
SFP
S/Flat
Series APM- 1o [ e | [P ool o [reode]
motor SGP EIAT N
S-turn APCS- APM- g X BN R Y
For signal Encoder EoooDS FEP E] - % SLo :; =
cable APM-FFP o= A
(medium APM- L - [ Plate | SHELD |
capacity) FGP
SERIES 1. Motor connection
Al a. PLUG spec. : MS3108A 20-29S
2. Drive connection (CN2)
models
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Spec. : 3Px0.2SQ or 3Px24AWG
Motor connection Drive connection
APM-
SEP
[P [Encoder | FiN [Encoder|
APM- Y
S/Flat SFP RS
Series APM- L=
motor SGP e o
M-turn APM- e
Cable ECTDS1
APM-FFP
(medium APM- 1. Motor connection
capacity) FGP a. PLUG spec. : MS3108A 20-29S
SERIES | 2. Drive connection (CN2)
All a. CASE Spec. : 10314-52A0-008(3M) or SM-
models | 14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Spec. : 4Px0.2SQ or 4Px24AWG
4. Battery connection
a. Connector spec.: 5267-02A(Molex)
b. Battery spec. : ER6V(TOSHIBA, 3.6V, 2000mAh)

Note 1) The 000 in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length 3 5 10 20
(m)

For robot FO3 FO5 F10 F20

General NO3 NO5 N10 N20
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. Small capacity Flat type motor serial encoder cable(single
Category | For signal Product Name pacity yp turn) (sing
Name APCS- EODODES(Front Direction)/ ;
. Applicable All model of APM-FB/FC SERIES S-turn
APCS- EODODES-R(Rear Direction) Motors
(Note 1)
Motor Side Connector Drive Side Connector
/L —— \—E -
i | (—T==T
10 k
PIN | Encoder | PIN | Encoder Encoder | PIN | Encoder | PIN | Encoder
Mo. | Signal | No. | Signal . | Signal . . | Signal
1| MA [6[MA -
Spec. 2 |sLo| 7[SLO -
31 - 18] - -
(Front Diraction) (Rear Direction) 4 oV 9 | +5V +5V
5 |SHIELD SHIELD
1. Motor connection
a. CAP Spec: 2201825-1(Tyco company )
b. SOCKET spec.:2174065-4(Tyco company)
2. Drive connection (CN2)
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Spec. : 3Px0.2SQ or 3Px24AWG
Category | For signal Product Name Small capacity Flat type motor serial encoder cable(multi turn)
Name APCS- ELODES1(Front Direction)/ Applicable All model of APM-FAL/FB(L)/FC(L) SERIES M-
(Note 1) APCS- EOOOES1-R(Rear Direction) Motors turn
Motor Side Connector Drive Side Connector
= | po
-
[FIN [Encoder| PIN [ PIN [Encoder] PIN [Encoder| PIN [Encoder
BiS ]| 4 |HS ) (BS] &S |MS | | L2
1] MA [ 6 1 - |s|SO[11] -
(Rear Direction) 2| swo | 7 2 — 7 ov |12 —
Spec. 3 GND_H 8 3] Ma |8 - [13] -
4]l ov |9 4 | MA 9| — |14] 45V
5 |Shield 5 ]| SLO [ 10| — |Plate|SHIELD)
(Front Direction)
1. Motor connectuion Battery Connector
a. CAP Spec(9 Position) : 2201825-1(Tyco company )
b. SOCKET Spec: 2174065-4(Tyco company )
2. Drive connection (CN2) <
a. Case spec.: 10314-52A0-008(3M) or SM-14J(Suntone) : -
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone) —
3. Cable Spec. : 4Px0.2SQ or 4Px24AWG 4. Battery connection
4. Battery connection ma| Encoder A& |uay
a. Connector spec.: 5267-02A(Molex) N
b. Battery spec. : ER6V(TOSHIBA, AA, 3.6V, 2000mAh) -

Note 3) The OO0 in the name indicates the type and length of each cable. Refer to the following table for this

information
Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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m Option (Standard power cable)

Product
Category Power Small capacity AMP Type power cable
Name
Name (Note ;
APCS- PGS | APplicable All model of APM-SA/SB/SC/HB SERIES
1) Motors
Motor Side Connector Drive Side Connector S
%: | 1 s ]| oo
Contents Phase 'Nl.,“
e Y=
W
Spec. W ]
FG |[FG | 4

1. Motor connection
a. CAP Spec(4 Position) : 172159-1(AMP company )
b. SOCKET spec.:170362-1(AMP company)
2. Drive connection(U,V,W,PE)
a. U,V\W pin spec. : 1512
b. PE pin spec. : 1.5x4 (Ring Terminal)
3. Cable Spec. : 4Cx0.75SQ or 4Cx18AWG

Category For brake open type P,(,%?#gt Small capacity AMP Type brake cable
Name (Note APCS- POCCKB Applicable All model of APM-SA/SB/SC SERIES
1) Motors
Mot ide Connector » Drive Side Connector
[ — ] {6 |
+ - Contents Phase z'c':‘
HII BRAKE + 1
Spec. —o WIRE - 2

1. Motor connection
a. CAP Spec(2 Position) : 172157-1(AMP company )
b. SOCKET spec.:170362-1(AMP company)
2. Brake power
a. Connection terminal spec. : 1.5x3 (Ring Terminal)
3. Cable Spec. : 2Cx0.75SQ or 2Cx19AWG

Note 1) The OOO in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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m Option (Standard power cable)

Product
Category Power Medium capacity MS Type power cable(for 130 Flange)
Name
Name (Note ;
APCs-pooHs | APPlicable All model of APM-SE/FE/HE SERIES
1) Motors
Motor Side Connector Drive Side Connector
| (\’(: [ama=]]
5 |Phase|PIN No.
) 1
Ao oD LEAD IV >
FC FG a
1. Motor connection(MS:Military Standard)
a. PLUG spec. : MS3108B 20-4S
2. Drive connection(U,V,W,PE)
a. U,V,W pin spec. : 2512 2512
b. PE pin spec. : 2.5x4 (Ring Terminal)
3. Cable Spec. : 4Cx2.55Q or 4Cx14AWG
Category Power and Brake Product Medium capacity MS Type power/brake cable(for 130
Name Flange)
Name (Note | \pes prrmng | APPlicable All model of APM-SE/FE SERIES
1) Motors
Motor Side Connector Drive Side Connector___
- /""
||| u { ||| | mmeres 3 ._____ _____
< A
— F|Phase M Ne.
[¥] A
rog0 V B
BO g OE W C
‘o oow EG
+ E
Spec. = E
1. Motor connection
a. PLUG spec. : MS3108B 20-15S(MS company)
2. Drive connection
a. U, V, W pin spec: 2512
b. PE Pin spec : 2.5 x 4(Ring Terminal)
3. Power cable spec.: 4Cx2.55Q or 4Cx14AWG
4. Brake power connection
a. Connection terminal spec. : 1.5 x 3(Ring Terminal)
5. Brake cable spec.: 2Cx0.75SQ or 2Cx19AWG

Note 1) The 000in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO3 FO05 F10 F20
Regular cable NO3 NO5 N10 N20
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m Option (Standard power cable)

Product
Category Power Medium capacity MS Type power cable(180/ 220 Flange)
Name
. SF30A, SF22D, LF35D, SF20G, LF30G, SF12M, SF20M LF30M
AETTS (eI APCS. pLiLls | Applicable $G22D, LG35D, SG20G, LG30G, SG12M, SG20M, LG30M
- Motors FF30A, FF22D, FF35D, FF20G, FF30G, FF12M, FF20M, FF30M
1) FG22D, FG35D, FG20G, FG12M, FG20M, FG30M
Motor Side Connector Drive Side Connector
I { [amera |
: : - & |Phase|PIN No.
[T U 1
—— AO ©OD LEAD IV >
Spec. WIRE w 3
FG FG %
1. Motor connection(MS:Military Standard)
a. PLUG spec. : MS3108B 22-22S
2. Drive connection(U,V,W,PE)
a. U,V\W pin spec. : 1512
b. PE pin spec. : 2.5x4 (Ring Terminal)
3. Cable spec.: 4Cx2.55Q or 4Cx14AWG
Category Power and Brake Product Medium capacity MS Type power/brake cable(for 180
Name Flange)
Name (Note APCS- POOOPB Applicable | SF30A, SF22D, LF35D, SF20G, LF30G, SF12M, SF20M LF30M
1) - Motors FF30A, FF22D, FF35D, FF20G, FF30G, FF12M, FF20M, FF30M
Motor Side Connector Drive Side Connector
L]
|
. \»
?_—Elphase PIN No.
LEAD U A
WIRE v B
Spec. w C
FG| FG | D
+
1. Motor connection I?;::;'T%
a. PLUG spec. : MS3108B 24-10S(MS company)

2. Drive connection
a. U, V, W pin spec: 2512
b. PE pin spec. : 2.5 x 4(Ring Terminal)
3. Power cable spec.: 4Cx2.55Q or 4Cx14AWG
4. Brake power connection
a. Connection terminal spec.: 1.5 x 3(Ring Terminal)

5. Brake cable spec.: 2Cx0.75SQ or 2Cx19AWG
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2. Encoder cable Servo Motor

Option [Medium capacity power cable]

Classific Product Name(Nete | Applicab Spec
ation Name H le Motors e
. Drive connection
Motor connection
i
| {
Power cable APM-SEP "o ob L0
(400V/Mediu APM-FEP 80 oc wre |V | B
: APCF-
Power m capacity SERIES w c
POOOHS
130Flange) All models . FG FG D
<Motor side Connector>
1. Motor connection
a. PLUG spec. : MS3108A 20-4S
2. Drive connection(U,V,W,PE)
a. U,V,W pin spec. : 1512(Female)
b. FG pin spec.: 1.5x4(Ring Terminal)
3. Cable Spec. : 4Cx1.5SQ or 4Cx15AWG
Motor connection Drive connection
{
Power cable
LEAD
(Brake type) APM-SEP WIRE \\’/v (E:
i APM-FEP
Power (400V/Me_d|u APCE- e Fo B
m capacity P NB SERIES " =
130Flange) All models _ e
<Motor side Connector> - F
1. Motor connection
a. PLUG spec. : MS3108A 20-15S
2. Drive connection
a. U, V, W pin spec: 1512(Ferrule)
b. FG pin spec. : 1.5 x 4(Ring Terminal)
3. Power cable spec.: 4Cx1.5SQ or 4Cx15AWG
4. Brake power connection
a. Connection terminal spec. : 1.5 x 3(Ring Terminal)
5. Brake cable spec.: 2Cx0.75SQ or 2Cx19AWG

Note 1) The ()] in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m)

3

5

10 20

For robot

FO3

FO5

F10 F20
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2. Encoder cable Servo Motor
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*Note i
Classification P,ilzc:#:t Naml?( A%’ég’;gle Spec.
gigggg Motor connection Drive connection(CNZ)
SFP35D ,
SFP20G | ({
SFP12M
SFP20M
SGP22D PIN
SGP35D . Fhase e,
SGP20G %o 00 0 et —
Power cable SGP12M B8O OC WIRE v B
(400V/medium SGP20M w c
Power capacity APCF- | FFP30A . FG FG | D
3.5kW or less POIIIS FEP22D <Motor side Connector>
180Flange) FFP35D
FFP20G :
FEP30G 1. Motor connection
FEP12M a. PLUG spec. : MS3108A 22-22S
EEP20M 2. Drive connection(U,V,W,PE)
FGP22D a. U,V,W pin spec. : 2512(Female)
FGP35D b. FG pin spec. : 2.5x4 (Ring Terminal)
FGP20G 3. Cable spec.: 4Cx1.5SQ or 4Cx15AWG
FGP30G
FGP12M
FGP20M
Motor connection Drive connection (CN2)
[
SFP30A
SFP22D
SFP35D
Power cable gigigﬁ l‘;wEF:g \: i
(For brake) SEP20M = o 5
Power (400V/medium | ApCF- orake | + | _E
3 5?:/83§t|)éss PILPB FEP30A <Motor side Connectorp WIRE - F
180Flange) FFP22D 1. Motor connection
FFP35D :
FFP20G a. PLUG spec. : MS3108A 24-10S
FFP30G 2. Drive connection
FFP12M a. U, V, W pin spec: 2512(Ferrule)
FFP20M b. FG pin spec. : 2.5 x 4(Ring Terminal)
3. Power cable spec.: 4Cx1.5SQ or 4Cx15AWG
4. Brake power connection
a. Connection terminal spec. : 1.5 x 3(Ring Terminal)
5. Brake cable spec.: 2Cx0.75SQ or 2Cx19AWG

Note 1) The [0
information

in the name indicates the type and length of each cable. Refer to the following table for this

Cable length (m)

3

5

10

20

For robot

FO3

FO05

F10

F20




2. Encoder cable Servo Motor

Classific
ation

Product
Name

Name(N
ote 1)

Applicable
Motors

Spec.

Power

Power cable
(400V/mediu
m capacity
7.5kW or
less 180/220
Flange)

APCF-
PIIS

SFP50A,
SFP55D,
SFP75D,
SFP30G

SFP44G,
SFP60G,
SFP30M,
SFP44M

SGP55D,
SGP75D,
SGP30G,
SGP44G,
SGP60G,
SGP30M,
SGP44M

FFP50A,
FFP55D,
FFP75D,
FFP44G,
FFP60G,
FFP30M,
FFP44M

FGP55D,
FGP75D,
FGP44G,
FGP60G,
FGP30M,
FGP44M

Drive connection (CN2)

AQ oD
BO OC

LEAD
WIRE

FG

<Motor side Connector>

1. Motor connection(MS:Military Standard)
a. PLUG spec. : MS3108A 22-22S
2. Drive connection(U,V,W,PE)
a. U,V,W,FG Pin spec.: 4.0x 5(Ring Terminal)
3. Cable spec.: 4Cx4.0SQ or 4Cx11AWG

Power

Power cable
(400V/mediu
m capacity
7.5kW or
less 180
Flange)

APCF-
PLLILB

SFP50A,
SFP55D,
SFP75D,
SFP44G,
SFP60G,
SFP30M,
SFP44M

FFP50A,
FFP55D,
FFP75D,
FFP44G,
FFP60G,
FFP75G

FFP30M,
FFP44M

1. Motor connection

a. PLUG spec. : MS3108A 24-10S

2. Drive connection

a. U, V, W,FG pin spec.: 4.0X5 (Ring Terminal)
3. Power cable spec.: 4Cx4.0SQ or 4Cx11AWG

4. Brake power connection

a. Connection terminal spec. : 1.5 x 3(Ring Terminal)

5. Brake cable spec.: 2Cx0.75SQ or 2Cx19AWG

Note 1) The [11[] in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m)

3

5

10

20

For robot

FO3

FO5

F10

F20
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2. Encoder cable Servo Motor
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Classificat
ion

Product
Name

Nname®

Note 1)

Applicable
Motors

Spec.

Power

Power cable
(400V/mediu
m capacity
15kW or less
180/220
Flange)

APCF-

POOOMS

SFP75G,
SGP110D,
SGP85G,
SGP110G,
SGP150G,
SGP60M

FGP110D,
FGP85G,
FGP110G,
FGP150G,
FGP60M

Motor connection Drive connection

LEAD
WIRE v

FG

1. Motor connection

a. PLUG spec. : MS3108A 32-17S
2. Drive connection(U,V,W,PE)

a. U,V,W,FG Pin spec.: 10x5(Ring Terminal)
3. Cable spec.: 4Cx10SQ or 4Cx7AWG

Power

Brake cable
(200/400V
220 Flange)

APCS-

POOOSB

SGP22D
SGP35D
SGP55D
SGP75D
SGP12M
SGP20M
SGP30M
SGP44M
SGP20G
SGP30G
SGP44G
SGP60G

FGP22D
FGP35D
FGP55D
FGP75D
FGP20G
FGP30G
FGP30G
FGP44G
FGP60G
FGP12M
FGP20M
FGP30M
FGP44M

Power

(?\ TName l—\lll(D
-'7'3'.
LO

Lead Wire| PIN
Phase No.

5 Brake + A
O - B

1. Motor connection

a. PLUG spec. : MS3108B 14-7S(MS company)
2. Brake power

a. Connection terminal spec. : 1.5x3 (Ring Terminal)
3. Cable Spec. : 2Cx0.75SQ or 2Cx19AWG

Note 1) The [11I[] in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m)

3

5 10 20

For robot

FO3

FO5 F10 F20




2. Encoder cable Servo Motor

m Options spce. (Small capacity Flat/L Series power cable)

Product
Category Power Small capacity Flat Type power cable
Name
Name (Note APCS- POOOFS(Front Direction)/ Appli
pplicable i .
1) APCS- POOOFS-R(Rear Direction) Motors All model of APM-FB/FC Series
Motor Side Connector Drive Side Connector
JL
\ ]|
- —E Phase %ﬁ
=l U
LEAD
) |se =
Spec. - Fo FG Z
(Front Direction) (Rear Direction)
1. Motor connection = — [
a. PLUG Spec.: KN5FT04SJ1(JAE company) ] w ~ [
b. Socket spec. : ST-KN-S-C1B-3500 (JAE compan) O]~ ~ ]
2. Drive connection(U,V,W,PE)
a. U,V,W pin spec. : 1512 - =[]
b. PE pin spec.: 1.5x4 (Ring Terminal) (Front Direction) (Rear Direction)
3. Cable Spec. : 4Cx0.75SQ or 4Cx18AWG
Category Brake Plr\lc;(:#gt Small capacity Flat Type brake cable
APCS- BOOOQS(Front Direction)/ ;
Name (Note Applicable .
1) APCS- BLIIQS-R(Rear Direction) Motors All model of APM-FAL/FB(L)/FC(L) series
Motor Side Connector Drive Side Connector
(¢ LT ———
AR
LH= Phase :':
Spec. BRAKE + 1
(Front Direction) (Rear Direction) WIRE - 2
1. Motor connection Z— g—
a. PLUG Spec.: KN5SFT02SJ1(JAE company)
b. Socket spec. : ST-KN-S-C1B-3500 (JAE company) N—r Nl
2. Brake power : : . .
a. Connection terminal spec. : 1.5x3 (Ring Terminal) (Front Direction) (Rear Direction)
3. Cable Spec. : 2Cx0.55Q or 2Cx20AWG

Note 1) The OOOin the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Encoder cable Servo Motor

Small capacity L Series power

Category Power Product Name cable
Name APCS- POOOLS(Front Direction)/ Applicable All model of APM- FAL/ FBL/FCL
(Note 1) APCS- POOOLS-R(Rear Direction) Motors Series
Motor Side Connector
(
AR
e [ss| o
U 1
LEAD
Spec. WIRE v 2
w 3
o = FG FG 4
(Front Direction) (Rear Direction)

1. Motor connection

2. Drive connection(U,V,W,PE)

a. U,V\W pin spec. : 1512 1512

b. PE pin spec.: 1.5x4 (Ring Terminal)
3. Cable Spec. : 4Cx0.75SQ or 4Cx18AWG

a. PLUG spec. : SM-JN8FT04 (Suntone company)
b. Socket spec. : SMS-201 ((Suntone company)

(Front Direction) (Rear Direction)

4. Others : In case of FAL products, it is necessary to install Encoder Cable after installing Power Cable.

Note 1) The O00in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20




2. Encoder cable Servo Motor

m Options spec. (drive cable)

Product
Category For signal CN1 cable
Name
Name (Note ;
APCS-CN1ODA Applicable L7NH SERIES
1) drive
Upper level controller Drive connection (CN1)
O - |
= = (— 1T
O b
- Pin Map -
Pin 1/0 signal | Pin | I/O signal Pin | I/O signal Pin | 1/O signal
No. No. No. No.
Spec. 1 Break+ |6 24V 11 | Home 16 | NC
2 Break- 7 CWL 12 Almrst 17 RDY+
3 Alarm+ 8 CCWL 13 D11 18 RDY-
4 Alarm- 9 Probel 14 D12 19 D01+
5 NC 10 Probe2 15 NC 20 DO1-
1. Drive connection (CN1)
a. CASE spec. : 10320-52A0-008 (3M company)
b. Connector spec. : 10120-3000PE (3M company)
c. Cable spec.: ROW-SBO0.1 x 20C (AWG 28)
Category T/B Plr\lc;(:rl:gt CN1T/B
Name (Note ;
APCS-7NCN1TOOD Apg".cab'e L7NH SERIES
1) rive
== Terminal connection Drive connection CN1
=
g ® P
% '] [\ |MHmcum|0|:|‘_(\—g7
o . g B
& - Pin Map -
m
==l
Pin 1/0 signal | Pin | I/O signal Pin | I/O signal Pin | 1/O signal
No. No. No. No.
1 Break+ 6 24V 11 Home 16 NC
2 Break- 7 CWL 12 Almrst 17 RDY+
3 Alarm+ 8 CCWL 13 D11 18 RDY-
4 Alarm- 9 Probel 14 D12 19 D01+
Spec. 5 NC 10 Probe2 15 NC 20 DO1-
1. Drive connection (CN1)
a. CASE spec. : 10320-52A0-008 (3M company)
b. Connector spec. : 10120-3000PE (3M company)
c. CABLE spec. : AWG28 x 10P
2. Terminal connection
a. Connector spec.: HIF3BA-20D-2.54R (Hirose)
b. Terminal block spec.: XTB-20H (Samwon Act company)
3. Cable length
Group No. HO1 HO2 HO3 HO3
Length 0.5 meter 1 meter 1.5 meter 2 meter
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2. Encoder cable Servo Motor

Category For signal Ao Communication Cable(CN5)
Name
Name (Note ;
APCS-CN5L7U APAIEEIS L7NH SERIES
1) drive
Upper level controller Drive connection CN1
e
0 Gl = (o=
N r—
Spec. 1. 1. PC connection: USB A Plug
2. 2. Drive connection (CN2): Mini USB 5P Plug
3. 3. Electrical requirement spec. :
double shielding, Twisted Pair, EMI filter attached
(Reference product : KU-AMB518 of SANWA )
Product
Category CN Name CN1 Connector
Name (Note ;
APC-CN2NNA IS L7NH Series
1) drive
1
11 1
©
10
Spec. © 20
|
1. CASE spec. : 10320-52A0-008 (3M company)
2. Connector spec. : 10120-3000PE (3M company)
Product
Category CN Name STO Connector
Name (Note ;
APCS-CN6K Applicavle L7NH SERIES
1) rive
68
i OPEN
PEEE) o
1. MINI I/O By-Pass Connector : 1971153(TE company)
Spec.




2. Encoder cable Servo Motor

2. Plug Housing : WRJ-45(Wlztek Ah

Category CN Plr\lc;(:rl:gt CN6 Connector
Name (Note ;
APCS-STOOTA Apg'r'iflzb'e L7N Series
1)
Drive connection
———— ( [ |0 =4-=]
) -Pin Map -
1. Plug Connector Kit
a. 2069577-1 (TE company) ires oIz Color
2. Cable 1 | NC _
SpeC. a. 4P x 26AWG 2 Ine -
3. How to display product Name = |HWBB1 Minus Orange
a. APCS - STOO3A (0.3m) 4 | HWBB1 Plus Orange/Stripe
b. APCS - STO10A (1m) 5 THWBED Winos el
c. APCS - STO30A (3m) :
6 | HWBB2 Plus Yellow /Stripe
7 | EDM Plus White
8 [ EDM Minus White/Stripe
Category CN P,(I(;?#gt CN6 Cable
Name (Note ;
APCS-CN4NNA A Peelis L7N Series
1) rive
— 4 BN o M
== 1 | Tx/Rx0+ | White/Orange
k L= = 2 | Tx/Rx0— Orange
3 | Tx/Rx1+ White /Green
Spec ' | 2u-45 PLUG 4 | Tx/Rx2+ Blue
: (8 Pina) 5 | Tx/Rx2— White /Blue
12345678 6 | Tx/Rx1— Green
7 | Tx/Rx3+ White /Brown
1. Connector : 44915-0021(MOLEX company) 8 | Tx/Rx3— Brown
Plate Shield

1. Note 1) The O0O0in the name indicates length of each cable. Refer to the following table for this information

Cable length (m)

1

2

3

5

Notation

01

02

03

05
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2. Encoder cable Servo Motor

m Option spec. (Braking resistance) / 200[V]

Classifi | Product | Model name Applicable Spec
cation Name drive P
~ 188.35 300
_ Brake L70A0010 ot A i{ —Tam
¥ ¥ 3 & i S
resfga" resistanc | APCS-140R50 |  L70A0020 L[l | —
e L70A0040 144.36
N — ——
5.3 -\ 198 .
o N
g - - .
Brake S g
resistan . L70A0080
- 175
ce resitanc APCS-300R30 L70A0100
™
wn
o
L70A0200 |
. Brake 218
resistan ; (2P)
ce resitanc APC-600R30 L70A0350
(3P)
A
™
[Vp)
o
|
. Brake L70A0500 218
resistan | esistanc | APC-600R28 L70A0750
ce 195
e (4P)
A
=) 235
APCS- . - [
Brake | 2000R3R3 — | |
resistan . L70A1500 | J [_|
ce resistanc w0 ©
e 3.3[Q]
(2000W) I:%—_I LF_ _’
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2. Encoder cable Servo Motor

Option (Braking resistance) / 400[V]

Classific | Produc Model name Applicable s
> . pec.
ation t Name drive
o
Brake -
resistance | resistan | APCS-300R82 L70B010o
ce
™
Te]
' ©
L70B020 218
. Brake | Apcs.600R140 HERATo
resistance | resistan /LoPB0350 195
(600W x 2P)
ce (2P)
[o)]
Te]
10 L 235 |
t2x10mmI5.3 Hole or M5 Tap)
] — L
T
IEJ?J 3
L70B0500 11.5¢1.5_1L*' 4 ]]
resistance reBsriaslt(gn APCS-600R75 /L70B075 - 21
O m}
600W x 3P
ce ( ) (3P) | 195 -
EI'/; _i N Eé
Vi \
| 235 |
| 350 | §
ﬁ =
100
Brak o
rake
. h APCS-
resistance res(lzsetan 2000R13R4 L70B1500 | 400 | s |
3
385 )

Note 1) The P mark on the applicable drive is the number of resistors connected in parallel.

the number_ of resistors 2EA 3EA 4EA
connected in parallel
Notation 2P 3P 4P

LSe ccrme | 2771



2. Encoder cable Servo Motor

m Option (Noise filter)

Clas Product Model name Applicable
sifica Name drive Spec.
tion
L70A 0010
L70A 0020 s o
3
APCS.TB6 L70A 0040
BO10LBEI L70A 0080
L70A 0100
L70B 0100 T ok sy
RN PR E—"
i I
APCS-TB6- L7o0B 0200 " i ‘ @
BO20NBDC L70B 0350 - sl s &) \ 189
L70A 0200
APCS-TB6- L70A 0350
BO30ONBDC
L70B 0500
Resis Noise filter
tance
APCS-TB6- L70A 0500
B040AS
L70B 0750
APCS-TB6- = e -
BOGOLAS L70B 1500 o
 —— , I;L—_—W"j
s TH ) . &j_I:r';"'!"b' ifr]"
"9‘__; wl F=r b
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3. Wiring and Connection

3.

3.1

3.1.1

3.1.2

3.1.3

Wiring and Connection

Installation ofServo Motor

Operating Environment

Item Environment condition Precautions
. Consult with our technical support team to
Ambient ) ) )
0~40[°C] customize the product if temperatures in the
temperature . . . i )
installation environment are outside this range.
Ambient Do not operate this device in an environment
o 80% RH or lower )
humidity with steam.
External Vibration acceleration 19.6 ms" or below | Excessive vibrations reduce the lifespan of the
vibration on both the X and Y axis. bearings.

Preventing Impact

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

& Caution

Motor Connection

» |f the motor is directly connected to commercial power, it may be burned. Be sure to connect

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 the U, V, and W terminals of the motor in the same way as the U, V, and W terminals

of the drive.
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3. Wiring and Connection

3-2

= Ensure that the pins on the motor connector are securely attached.

In order to protect against moisture or condensation in the motor, make sure that insulation

resistance is 10 MQ (500 V) or higher before installation.

3.14 The Load Device Connection

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

tolerance range.

— — 0.03 mm or below (peak to peak)

Load
<haft R

i — Motor
shaft

0.03 mm or below (peak to peak)

A 4

B For pulley connections:

Lateral Load Axial Load
Flange Notes
N kgf N kgf
40 148 15 39 4 Nr: 30 mm or
60 206 21 69 7
Lateral load |.=
80 255 26 98 10 4:—|—‘
T
130 725 74 362 37 | '
|
180 1548 158 519 53 <+—> w—lj |=
Axial load
220 1850 189 781 90

3.1.5 Cable Installation

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

Do not apply pressure to or damage the cables. Use robot cables to prevent swaying when the

motor moves.



3. Wiring and Connection

3.2 Installation of Servo Drive

3.2.1 Installation and Usage Environment

Environmental

Item . Caution
conditions
A\ Caution
Ambient .
0~50[°C] Install a cooling fan on the control panel to maintain an
temperature .
appropriate temperature.
A Caution
. Condensation or moisture may develop inside the drive during
Ambient
humidity 90% RH or lower | prolonged periods of inactivity and damage it. Remove all
moisture before operating the drive after a prolonged period
of inactivity.
Vibration
External . Excessive vibration reduces the lifespan of the machine and
acceleration
vibration may cause malfunctions.
49 ms or lower
* Do not expose the device to direct sunlight.
Ambient * Do not expose the device to corrosive or combustible gases.

conditions | = Do not expose the device to oil or dust.

= Ensure that the device receives sufficient ventilation.




3. Wiring and Connection

3-4

3.2.2

The installation interval in the control panel is as shown in the figure below.

40mm or
more

10mm

e @

40mm or
more

10mm
or more

g —

Installtion in the Control panel

40mm or
more

10mm 5: -: 10mm
or more |~ " of more
U & Ve
40mm or
—— 10mm
more
or more

A\ caution

When installing an external regenerative resistor, install it so that it does not affect the drive

due to heat.

When assembling the control panel of the servo drive, make sure to assemble it in close

contact with the wall.

When assembling the control panel, make sure that metal powder generated by drilling, etc.

does not enter the drive.

Take into consideration that oil, water, and other metallic dust do not enter from the control
panel gap or ceiling.

Protect the control panel with an air purge when used in a place with a lot of harmful gas

and dust.




3. Wiring and Connection

3.3

3.3.1

Internal Block Diagram of Drive

Block Diagram (100W~400W/200[V])

PI
Note 1)

Diode Thermister
rT T T T o T T T N e !'777"\7!' 77777777
Three-
Phase
Power Input ! ! Current
AC200~230V L1 | Sensor
| i A PS\_C U
B ! Thermls‘ter v
| | M
E o< w
H | |
L | |
| |
m 12 |
| |
,,,,:,,:,J Y S — ',,, L,,,J S — J
‘r**fThermister*ﬂ‘ Note 3) f ‘
} Z I ‘ &
L .
\ } \ .
Control Power ain Power mternar DC Regenerative 1GBT "
- . Relay . PWM Signal U,V Current DB
Failure Failure Temperature ? Volt Braking Temperature : ; ’
) Detection Detection Op_erat!on De(f_egﬁgn Operation Detection SC D_etec_tlon De;ectl_on Op_erat!on
Detection Circuit N - Circuit Circuit N L Circujt Circuit Circuit
Circuit Cirruit Cirguit Circyit
Single Phase
Power Input ~ ~————
AC200~230V
Vain
a AA hSA control M POWER Circuit contact
@T' e 2 UV Current ¢
DC Voltage
A A 9 ‘ —~=—={ BiSSBBISSC |-
[ —
Converter
ECA TAMAGAWA
N/OUT, EtherCAT «
i E
Communicaton MCU / FPGA EnDAT =
USB USB iR Sinusoidaf,
————=| Communichsen USB OTG FS 4—'
e Encoder | Encoder
P/C Insulation I/F inpiut
ISP P L
Safety-function !
input Safetyuluzft\on Digital input Digital Qutput Analog 'mput Analog _output
(2 points) @ pglnt) (8 points) (4 points) (1 point) @ ﬁmmts)
Safety device ‘ ) ' ‘ )
connection(STO) 1I/0 connection lAnalog output connectign

Note1) If using a DC reactor, connect the PO and PI pins.

Note2) If using an external regenerative resistor, remove the B and Bl short-circuit pins and connect the B+ and B

pins.

Note3) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal will

damage the product. If you need to connect an external capacitor, be sure to contact the customer service center or

dealer.
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3. Wiring and Connection

3.3.2 Block Diagram of L7NH
(800W~3.5kW/200[V])

Note 1)

Diode

Thermister

IGBT Note 3)
[ Y W N P P | S Y S T T
i i
Three- ! !
Phase I ‘ |
Power Input Regenergti Current
AC200~230vV Lt [ Teshiahe Sensor u
| Themier 7T
L2
| | M E
£ | = w
| |
| |
| |
| |
imoT2 L L ] L
| |
,,,,,,, 1 I
E’***Thefmlﬁe(*‘\‘ Note 4) f ‘
V= — !
L~ .l
Control Power ain Power ntermat DC Ve 1GBT -
- ] Relay - PWM Signal UV Current DB
Failure Failure Temperature ? Vol Braking Temperature . . .
. - Detection Detection Opgrat!on pe ve@f?_gn Operation Detection s¢ D_etectlon Det.ect{on Opgrat!on
Detection Circuit L L Circuit Circuit R . Circuit Circuit Circuit
Crgurt crcyrt
Single Phase
Power Input ~ ~———1
AC200~230V
C1 A A ’\SA C:):]atlrr:)‘ Y] POWER Circuit contact
®TfL z U,V Current t
AA DC Voltage BiSS-B,BiSS-C
| ,
Converter
ECA TAMAGAWA
N/OUT, EtherCAT
i E
Communicaten sC MCU / FPGA EnDAT -
usB
Communicasen USB OTG FS 4—>

C P/C Insulation I/F inpiut

Safety-function
iy”P“t Safetyuiuzgnon Digital input Digital output Analog _\'nput Analog gutput
(2 points) @ Pgmt) (8 points) (4foints) (1 point) @ ilomts)
Safety device ‘ - 1 ‘ :
connection(STO) 1I/0 connection /Analog output connectign

Note1) If using a DC reactor, connect the PO and PI pins.

Note2) If using an external regenerative resistor, remove the B and Bl short-circuit pins and connect the B+ and B
pins.

Note3) 800W ~ 3.5KW are cooled by a DC 24V cooling fan.

Note4) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal will
damage the product. If you need to connect an external capacitor, be sure to contact the customer service center or

dealer.



3. Wiring and Connection

3.3.3

Block Diagram of L7NH (5kW~7.5kW/200[V])

Note 1)

Pl

Diode Thermister B+
1GBT Note 3)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R e i i
|
Three- !
Pov'::ra\ss ut | | H i | { { { |
P i | i i | I Current
AC200~230V L1 ‘f*”’ Sensor 1]
| Tremide 7T YN
L | o M E
L3 ! W
/1
d, J
T***Thermisterfw‘ Note 4)
1 \
L~ E
Control Power ain Power internaf DC €generative 1GBT N
: . Relay - PWM Signal UV Current DB
Failure Failure Temperature ? It Braking Temperature : ’ .
IS Detection Detection Operation d’e%@ﬁ n Operation Detection SC Detection Detection Operation
Detection Circuit - - Circuit Circuit N - Circujt Circuit Circuit
Cirruit Cirguit Circyit
Single Phase
Power Input
AC200~230V
cgnnat:)l W) POWER Circuit contact
UV Current ¢
DC Voltage
9 ‘ BiSS-B,BiSS-C
L—’A/—D4|_>
ECA Converter TAVIAGATA
N/QUT, EtherCAT [ TAMAGAWA _]
E
CommunicaT®n SC MCU / FPGA [ EDAT |
USB
USB .
—= Communicpen USB OTG FS
007 00 7
’ ’ e Encoder T Encoder
P/C Insulation I/F inpiut
Safety-furction Safety function — ¢ -
input ot Digital input | | Digital output | | Analog input A”(‘z"g o
(2 points) ¢ Pglﬂt) (8 points) (4 points) (1 point) iJOlﬂ s
Safety device ‘ ) ! ‘ }
connection(STO) II/O  connection ‘Analog output connectign

Note1) If using a DC reactor, connect the PO and PI pins.

Note2) When using an external regenerative resistor, connect the external regenerative resistor to the B+ and
B terminals after attaching the wiring of the internal regenerative resistor to the internal resistance fixing hole
“NC" of the case.

Note3) 5kW ~ 7.5KW are cooled by a DC 24V cooling fan.

Noted) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal
will damage the product. If you need to connect an external capacitor, be sure to contact the customer service

center or dealer.



3. Wiring and

Connection

334

Three-
Phase
Power Input

AC200~230V L1

Note 1)

Thermister

Failure

Detection Circuit

Single Phase

Power Input
AC200~230V

Block Diagram of drive (15kW / 200[V])

Encoder

)

Note 3)
r— T T T T T T T T AT hl
| |
! |
| |
Current
Sensor U
7
M
I w A"
}r**fThermls-terfw‘ Note 4)
I I L
L - -
ain Power fnternat DC egenerative 1GBT N
] Relay - PWM Signal UV Current DB
Failure Temperature : Volt Braking Temperature ) ] .
Detection Detection @9?@!0” DE?_L@ggn Operation Detection SC Detection Detection Operation
- - Circuit Circuit N - Circujt Circuit Circuit
Cirruit Cirguit Circyit
Maim N
control W) POWER Circuit contact
UV Current t
DC Voltage
o ‘ BiSS-B,BiSS-C
Lm_,
ECA Converter CAVACATTR
N/OUT, EtherCAT E
CommunicgtTon * MCU / FPGA EnDAT -
UsB
UsB -
——==1 Communicisen USB OTG FS
N -
e Encoder T
P/C Insulation I/F inpiut
afety-function - ¢ -
oot Safetﬁuzct\on Digital input Digital output Analog input Anaz\og output
(2 points) (8 (8 points) (4fomts) (1 point) (: i)omts)
Safety device ‘ ) ' ‘ B
connection(STQ) I/ connection /Analog output connectign

Note1) If using a DC reactor, connect the PO and PI pins.

Note2) L7NHA150U model does not have an internal regenerative resistor. Use of an external regenerative

resistor It is basic, and when installing, connect to B+, B terminals.

Note3) L7NHA150U modelis are cooled by a DC 24V cooling fan.

Noted) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal

will damage the product. If you need to connect an external capacitor, be sure to contact the customer service

center or dealer.



3. Wiring and Connection

3.3.5 Block Diagram of L7NH (1kW~3.5kW/400[V])

PI B

Note 1) Note 2)
Diode Thermister IGBT Note 3)
rT T T T o T T T N S | N e I - r**:****; 7777777 nl
|
Three- !
Phase ! % % {
Power Input neratije Current
AC200~230V L1 —~ Tesistahe Sensor
r———o PS\_C y
L2 Thermister v y ;
13 T w
T T2 % % %
Lfffftfvf:fJ — S L ___1 S — J
‘rfffThermwster*ﬂ‘ Note 4) f ‘
e — .
L .
\ \ .
Control Power ain Power fmiernat DC egenerative 1GBT -
: ; Relay - PWM Signal U,V Current DB
Failure Failure Temperature ; Voltage Braking Temperature - 4 ; .
. - Detection Detection Op_erat!on De(f_ec on Operation Detection sC D.e‘ec,"on DEFECYI.OH Op_erat!on
Detection Circuit L - Cirguit Circuit N . Circujt Circuit Circuit
freur Cirruit Cirguit Circyit
Single Phase
Power Input F———n
AC200~230V }
a }ZK A hSA cgllnatlrrz)l W POWER Circuit contact
|
@{H\—‘ ! 2 UV Current ¢
! ! DC Voltage
A A 9 ‘ —~=—{ BiSS-BBISSC |-
[ —
A T Converter TAVAGAWA
Communicgten EsC
MCU / FPGA EnDAT -
USB UsB s
—= Communicpen USB OTG FS
L) 7 007
o/ 7\ [0 /7R 4]
“ i e Encoder ' | Encoder
P/C Insulation I/F inpiut
e ‘ !
)d\eli)/n;)lﬂ;(.l\u” Safety Iunft\on Digital input Digital output Analog input | [ Analog output
utpL’ . . i
(2 points) 'pbiny (8 points) (4fomts) (1 point) @ ilomts)
Safety device ) ! ‘ )
connection(STO) 1I/0 connection ‘Analog output connectign

Note1) If using a DC reactor, connect the PO and PI pins.

Note2) If using an external regenerative resistor, remove the B and Bl short-circuit pins and connect the B+ and

B pins.

Note3) 1.0kW ~ 3.5KW are is cooled by a DC 24 V cooling fan.

Note4) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal
will damage the product. If you need to connect an external capacitor, be sure to contact the customer

service center or dealer.
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3. Wiring and Connection

3.3.6  Block Diagram of L7NH (5kW~7.5kW/400[V])

Pl B B+

Note 1) Note 2)
Diode Thermister IGBT Note 3)
,,,,,,,,,,,,,,,,,, e e i il S i
|
Three- !
P PhaTe | | Il } \ﬂ{ ﬂ{ ﬂ{ I
ower Input ! I 1" Regeneratije I Current
AC200~230V L1 [ Tesistahe Sepsqr u
| Themier —~
\
L2 ! ! M E
L3 ! } W
T !
S Ny
I
T T2 |
|
L Sl L _JL___ O L~ 1
r 1 Note 4) f ‘
| | —‘ &
L - -
Control Power ain Power ntermat DC Ve 1GBT -
- ] Relay - PWM Signal UV Current DB
Failure Failure Temperature ? Volt Braking Temperature : ; .
B . Detection Detection Operation De?_e@ggn Operation Detection s¢ Detection Detection Operation
Detection Circuit L . Circuit Circuit R - Circuit Circuit Circuit
Cirruit Cirguit Circgit
Single Phase
Power Input ~ ~———1
AC200~230V
C1 A A r\S/I C:):qatlrr;‘ ] POWER Circuit contact
®T‘f\_< | z U,V Current t
! ! DC Voltage
A A 9 ‘ BiSS-B,BiSS-C
[—
Converter TAMAGAWA
[ TAMAGAWA _}
EtherCAT
icatt E
Communicatton SC MCU / FPGA EnDAT -
USB
Communicguen USB OTG FS
0
s e Encoder —‘ Encoder
P/C Insulation I/F inpiut
Safety-function ¢ -
input Safetyuiuzctlon Digital input Digital output Analog _\nput Anaz\og gutpul
(2 points) (pBiny 8 points) (4fomts) (1 point) ( iownts)
Safety device . ! ‘ )
connection(STO) 1/0 connection ‘Analog output connectign

Note1) If using a DC reactor, connect the PO and PI pins.

Note2) If using an external regenerative resistor, remove the B and Bl short-circuit pins and connect the B+ and B
pins.

Note3) 5kW ~ 7.5KW are cooled by a DC 24V cooling fan.

Note4) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal will
damage the product. If you need to connect an external capacitor, be sure to contact the customer service center or

dealer.
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3. Wiring and Connection

3.3.7 Block Diagram of L7NH (15kW/400[V])

3 Phase power input
AC380~480V L1

L2

L3

Control power phase
loss detection circuit

Thermistor

Notel) PO

External
regenerative

Pl

Note 9)

Current

Single phase input
AC380V~480V

ECAT IN/OUT EtherCAT
communica

on

USB
use communicat

A

()

¢~ — ~Thermistor— - T
Y —
Lo

ain power L DC voltage | | Regenerative UV current

phase loss temperature || Relay driving delectio?\ brgake drive temperature detection DB drive circui

detection circuit detection circuit ircui reui detection -
e 7y circyit
Main control “\_  POWER circuit connection

U,V current
DC voltage

A/D conversion }—>

ESC

USB OTG FS

MCU / FPGA

P/C isolation I/F

i

'

'

Encoder

ENCODER

input]

Safety function
input(2 points)

Safety function
output(1 point)

Digital input(8
points)

points)

‘ Digital output(4]

Analog output(2
points)

4

'

!

Safety device
connection(STQ)

Input/output connection
(1/Q)

Ahalog output connectiol

Note1) If using a DC reactor, connect the PO and PI pins.

Note2) L7PB150U model does not have an internal regenerative resistor. Use of an external regenerative

resistor It is basic, and when installing, connect to B+, B terminals.

Note3) 15KW are cooled by a DC 24 V cooling fan.

Noted) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal

will damage the product. If you need to connect an external capacitor, be sure to contact the customer service

center or dealer.
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3. Wiring and Connection

3-12

3.4

Power Supply Wiring

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

A\ Caution

Overvoltages can damage the drive.

If commercial power is connected to U, V, W terminals of Drive, they 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 regenerative resistors, remove

the short-circuit pins and use standard resistors for the B+ and B terminals.

Voltage X Standard
Type Resistance 5 * Notes
capacity
200[V] L7NHA001U~L7NHA004U 100[Q)] Built-in 50W] | &\ Caution
L7NHA008U~L7NHA010U 40[0)] Built-in 100w | FOT information about
resistance during
L7NHA020U~L7NHA035U 13[0)] Built-in 150[W] | regenerative capacity
L7NHA050U 6.810)] Built-in 120wy | ©XPansion, refer to
Section 2.3, "Options
L7NHAQ75U 6.8[Q] Builtin 120W) | 4 perioheral device!”
L7NHA150U 3.3[Q)] External 2000[W]
400[V] L7NHBO10U 100[Q] Built-in 100[W]
L7NHB020U~L7NHB035U 40[Q)] Built-in 150[W]
L7NHBO50U 270 Built-in 120[W]
L7NHBO75U 2710 Built-in 240[W]
L7NHB150U 13.4[Q)] External 2000[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. Please be careful.

@Warnings

wiring. Failure to do so may result in electric shock.

After disconnecting the main power, ensure that the charge lamp is off before you start

Always ground the device over the shortest possible distance. Long ground wires are

susceptible to noise which may cause the device to malfunction.




3. Wiring and Connection

3.4.1 Power Supply Wiring 100[kW]~3.5[kW](200/400[V])

200[V]:AC 220~230[V]

400[V] :AC 380~480[V]

RS T \ote] Servo drive

J} J} Main  Main Note2 DC reactor
OFF  ON 1MC 1Ry
1

NE o %fﬁ PO P
— IMC 18K MC U
. | L1 V
| L2 W
| L3 D
Note 6 (D N
C1 [ @
c2
i Encoder
1Ry Alarm+7
+24vr@j—" 35 SJF

T Alarm- 36 B ; Note3)

External regenerative
I /O resistance

Note1) It takes approximately one to two seconds until alarm signal is output after you turn on the main
power. Accordingly, push and hold the main power ON switch for at least two seconds.

Note2) Short-circuit B and Bl terminals before use, because 200[V]/100[W]~3.5[kW] and
400[V]/1[kW]~3.5[kW] L7NHB020U~ L7NHB035U(150[W], 40[Q]) have internal regenerative
resistance. If the regenerative capacity is high because of frequent acceleration and deceleration,
open the short-circuit pins (B, Bl) and connect an external regenerative resistor to B and B+.

Note3) Remove approximately 7-10 mm of the sheathing from the cables for the main circuit power and

attach crimp terminals. (Refer to "2.4.3 Specifications of Power Circuit Electrical Components"”).

L LA Z

| ——]

Note4) To remove the wiring of the main circuit power supply unit, connect or remove the
200[V]/100[W]~1[kW] drive after pressing the button on the drive terminal block.Use a (-)
flathead screwdriver to connect or remove the main circuit power unit wiring.

Note5) In the case of 200[V]/2[kW]~3.5[kW] and 400[V]/1[kW]~3.5[kW] drives, connect or remove them
using a (-) screwdriver.

Note6) The N terminal is used to connect an external capacitor. Connecting the power used to the N
terminal will damage the product. If you need to connect an external capacitor, be sure to contact

the customer service center or dealer.
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3. Wiring and Connection

3-14

5[kW]~7.5[kW](200/400[V])

200[V]:AC 220~230[V]
[V]:A

4F?OS T C 380~4i2£;/1] Servo drive
(L (L (L Main  Main Note2 0C reactor

OFF ON  1MC 1Ry
0 o
15K

[ W[

MG MC

| L2

¢t |

& JE

—* Encoder

U
V
Wo—
| L3
NoteS5 (O N @

Ry Alarmt
e Gk e b A G
1 Alarm- '
36 3 External regenerative
|/O resistance

Note1) It takes approximately one to two seconds until alarm signal is output after you turn on the main
power. Accordingly, push and hold the main power ON switch for at least two seconds.

Note2) Short-circuit B and Bl terminals before use, because 200[V]/5[kW] and 400[V]/5[kW] ~7.5[kW],
40[Q)]) have internal regenerative resistance. If the regenerative capacity is large due to frequent
acceleration/deceleration, connect the wires of the internal regenerative resistor connected to B+
and B to the internal resistance fixing hole “NC" of the case, and then connect the external
regenerative resistor to the B and B+ terminals.

Note3) For 400[V]/5[kW]~7.5[kW] drives, be sure to use crimp terminals (GP110028_KET) within the
electrical product standard (Refer to '2.4.3 Power Circuit Electrical Product Specification’)

Note4) In the case of 400[V]/5[kW]~7.5[kW], use a (+) and (-) driver to connect or remove the terminal
block

Note5) The N terminal is used to connect an external capacitor. Connecting the power used to the N

terminal will damage the product. If you need to connect an external capacitor, be sure to contact

the customer service center or dealer.



3. Wiring and Connection

15[kW] (200/400[V1])

200[V]:AC 220~230[V]
400([V]:AC 380~480[V]

S T Notel) Servo drive
ote
J) Main Maln Note2) 3 DC reactor
OFF e 1Ry
IELLE j@ﬁ > PO P
e sk Lt U
. | L1 V
| L2 Wo——
1 L3 o
Note5) (O N P
g (e
G2
I Encoder
1Ry -
Alarm+
+24vf@j—"35
T Alarm- 36 NoteS)Ext(_arnal regenerat ive
|/O resistance

Note1) It takes approximately two to three seconds until alarm signal is output after you turn on the
main power. Accordingly, push and hold the main power ON switch for at least three seconds.

Note2) For 15[kW], external regenerative resistors for each operating voltage are used as a basis, and
please connect the external regenerative resistor to terminals B+ and B.

Note3) Be sure to use crimp terminals (200[V]: JOPR 25 - S6W_JEONO || 400[V]: GP110732_KET) within
the electric product standard for the wires to be used for the main circuit and control power
supply. (Refer to "2.4.3 Specifications of Power Circuit Electrical Components”).

Note4) In the case of 15[kW], use a (+) and (-) driver to connect or remove the terminal block

Note5) The N terminal is used to connect an external capacitor. Connecting the power used to the N

terminal will damage the product. If you need to connect an external capacitor, be sure to contact

the customer service center or dealer.
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3. Wiring and Connection

342 Power supply sequence

B Power supply sequence

= For power wiring, use a magnetic contactor for the main circuit power as shown in 3.4.1 Power
Supply Wiring Diagram. Configure the magnetic contactor to turn off at the same time an alarm

occurs in an external sequence.

= Turn on the control power (C1, C2) at the same time as the main power (L1, L2, L3) or first.
Also, when power is shut off, shut off the control power at the same time or after turning off

the main power.

= The alarm signal turns on (normal state) after about 2 to 2.5 seconds after power is supplied,
and then the servo on command signal is recognized. Therefore, if the Servo On command
signal is at the same time as the power is supplied, the actual Servo On will operate after about

2 to 2.5 second. Please consider this when designing the power-on sequence.

B Timing chart

Main power, ON
Control power OFF.

Servo On ON
command OFF.
Servo On ON
operation OFE

Alarm ON
(On when operating
normal )

,2~2.5[s]
|‘

v
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3. Wiring and Connection

34.3 Power circuit Electrical Components
200[V]
L7NHA020U~L7NHAO | L7NHAO050U L7NHA075U L7NHA150U
Model name L7NHA001U~L7HAO010U
35U
30A Frame 50A Frame 50A Frame 100A Frame
30A Frame 15A
MCCB(NFB) 30A 40A 50A 100A
(ABE33C/15)
(ABE33C/30) (ABE53b/40) | (ABE53b/50) | (ABS103/100)
TB6- TB6- TB6
Noise Filter (NF) TB6-BOTOLBEI(10A) TB6-BO3ONBDC(30A)
BO40A (40A) BOG6OLA(60A) BO8OLA(80A)
HFN-10 HFN-15 HFN-30 HFN-40 HFN-50 HFN-80
DC reactor
(10A) (15A) (30A) (40A) (50A) (80A)
MC 11A / 240V 18A / 240V 32A / 240V 50A / 240V 50A / 240V 105A / 240V
(GM[-9) (GM[-18) (GM[-32) (GM[-50) (GM[-50) GM[I-100)
L1L2L3POP AWG16 AWG14 AWG12 AWG10 AWGS8 AWG4
Wire | LN B+,B,BI
(1.5 mm) (2.5 mm) (4.0 mm) (6.0 m) (8.0 mm) (21.1 mm)
UVvw
Note)
1 c1 AWG16 AWG16 AWG16 AWG16 AWG16 AWG16
c2 (1.5 mm) (1.5 mm) (1.5 mm) (1.5 mm) (1.5 mm) (1.5 mm)
UA-F1510, UA-F2010,
) . SEOIL SEOIL UA-F4010, SEOIL GP110028 GP110732 JOPR25 - 6W
Crimp terminals
(10mm Strip (10mm Strip (1T0mm Strip & Twist) KET KET JEONO
& Twist) & Twist)
Regenerative 240[W]
. 50[w] 100[W] 150[W] 120[W]
Resistor 6.8Q Option
100Q 40Q 13Q 6.8Q
(Default)
*BLZ7.62HP/03/180LR
» BLF 5.08/03/180F SN BK BX SN BK BX SO
Connector
» BLF 5.08/11/180F SN BK BX *BLZ7.62HP/11/180LR
SN BK BX SO
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3. Wiring and Connection

3-18

Model name L7NHBO10U L7NHB020U~L7NHB035U L7NHBO50U L7NHBO75U L7NHB150U
30A Frame 50A Frame
30A Frame 10A 30A Frame 30A 30A Frame 30A
MCCB 20A 50A
(ABE33b/10) (ABE33b/30) (ABE33b/30)
(ABE33b/20) (ABE53b/50)
TB6- TB6- TB6-
TB6-BO10LBEI TB6-BO30NBDC
Noise Filter (NF) B020NBDC B0O40A BO60OLA
(10A) (30A)
(20A) (40A) (60A)
DC reactor 10[A] 20[A] 30[A] 30[A] 50[A]
9A / 550V 18A / 550V 26A / 550V 26A / 550V 38A / 550V
MC
(GM[O-12) (GMO-22) (GM[O-40) (GM[O-40) (GMO-50)
} L1, L2 ,L3,
Wire | b5, pl, N B+, AWG14 (2.08 ) AWG10 (5.5 m) AWG10 (55mf) | AWGS (8.0 mr)
Note B, U V. W
1
C1,C2 AWG14 (2.08 m)
UA-F4010, SEOIL GP110028 GP110028 GP110732
Crimp terminals
(10mm Strip & Twist) KET KET KET
Regenerative
. 100[W]
Resistor 1000 150[W] 400 120[W] 27Q 240[W] 27Q
(Default)
Connector BLZ 7.62HP/3/180LR SN OR BX SO
(Default) BLZ 7.62HP/11/180LR SN OR BX SO

Note1) When you select a wire, please use 600V, PVC-insulated wire.

Note2) To comply with UL (CSA) standards, use UL-certified wire (heat resistant temperature 75°C or

above).

Note3) To comply with other standards, use proper wires that meet applicable standards.

Note4) For other special specifications, use wires equivalent or superior to those in this section.




3. Wiring and Connection

B L7NHAO004U or lower

Wire strip
7~10[mm]

$ 3
M

% 100

® L7NHAO008U ~ L7NHA010U

Wire strip
7~10[mm]

—H
=" B

06 35 Weidmuller
T | :[mo
H SD 0.6x3.5x100

M4: 1.2[N*m]
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3. Wiring and Connection

|

B L7NHAO020U ~ L7NHAO035U

1)

2)

3)

4)

5)

6)

7

= Ll

- [y

et T
Dy
i

06 3.5 Weldmuller
"‘"’ :[100 M4: 1.2[N*m]

H SD 0.6x3.5x100

For information on wiring to BLZ 7.62HP Series connector, refer to the above procedures.

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.

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

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.

Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 N-m.

Insufficient torque of locking screw may cause FG contact failure and even malfunctioning drive.

Recommended (-) driver: Use Weidmuller flathead driver (SD 0.6x3.5%100).

LS ecremic



3. Wiring and Connection

B L7NHAO050U

© la 2l | Wﬁﬁlh

< Tk i
e

il 1l

i} il

1B3

=
LLL213B+B UV W FGFG

bl geeeTg ety

Al 1T 2 ATl e CIL 1D

1 Ty CANAT Al » QNI [ 2

o e &A1 Tk &1 {2

o D Gt I T I 1o

Qr 1T AT 1.9 @I 10

W g T &I &=l D
1

ATy A 1H D CID
_a ) C JLIGE ) =1

TB1 NC: Internal Regenerative Resistor

Screwfor Fixing Lead Terminal

Terminal signal
- I

L1 L2 | L3 B+ B U \V] W @ @ Terminal screw: M4
Tightening torque: 1.2 N-m

TB2
N PO | PI Terminal screw: M4
Tightening torque: 1.2 N-m
TB3
c1 c2 Terminal screw: M4

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 FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 N-m.

LS -El_ ECTRIC
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3. Wiring and Connection

®H L7NHAO075U

‘QO =
i T
a U vV W elc
u !
& (IR SS T
AAVEHED T A D CIrdl T
TB3 @D I 4D €I 1T AKD
TB2 [onu ! o e CH 1
T T AV D Ly
[i ) (e NS0 @l [D
o
gy = Ll o
NC: Internal Regenerative Resistor
TB1
Screw for Fixing Lead Terminal

Terminal signal

\

Tightening torque: 3.24[N-m]

L1 | L2 | L3 B+ B U \Y W
Terminal screw: M5

TB2
N PO Pl Terminal screw: M5
Tightening torque: 3.24[N-m]
TB3
Ci1 Cc2 Terminal screw: M4

k 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 FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 N-m.

3-22 l
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3. Wiring and Connection

B L7NHA150U

O
e}

TB2

TB1

(o N\

Terminal screw: M6

L1 | L2 | L3 N PO Pl B+ B U \% w

Tightening torque: 0.5~ 0.5[N-m]

TB2 Terminal screw: M4

C1 Cc2

Tightening torque: 1.2[N-m]

Terminal screw: M5

\ Tightening torque: 3.24[N-m]/

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

malfunction and contact-induced fire accident.

2) Use FG locking screw of M5 size (shown in bottom of product) to tighten it to 3.24 N-m.
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3. Wiring and Connection

H L7NHBO10U

Wire strip
7~10[mm]

0.6 3.5

i}

3-24

LS ecremic

L=
/ I

Weldmuller
(k]mo SD 0.6x3.5x100




3. Wiring and Connection

B L7NHBO10U / L7NHBO35U

(-4
L "

o g
||||||m||||||||||u|ﬂ||HﬂH

il

iy
| .||||||||||||m|||||||le

*0"]6» «T—T» 1ooWeldmuller
m H M4: 1.2[N*m]

Wire strip
7~10[mm]

"

5 allalia) O] [0 il i an ala Ven iz
e

SD 0.6x3.5x100

For information on wiring to BLZ 7.62HP Series connector, refer to the above procedures.

1) 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.

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

3) 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.

4) Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 N-m.

5) Insufficient torque of locking screw may cause FG contact failure and even malfunctioning drive.

6) Recommended (-) driver: Use Weidmuller flathead driver (SD 0.6x3.5x100).
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3. Wiring and Connection

H L7NHBO50U

© = = e 088y g 0BO
@ 00 .'E q
:r' OPENL>
EAA; il
5 i a
TB3 a B =
il D
TB2 a e
] %F
& Al T > CAl[TF3re 11 1 D
[ﬂ G TR (ANIT AL 2 &N { 2
g a1 e QAT T» &1 { 2
QLD Gilfil 111y €11 ' o
[g:- _I Q1M GO T 1Yy g 1o
— — O I &l JH: 3 € 1L L)
[J &€& H@@ Ay I > C 0D
i B Hd=—2 ¢ LT,
itz
-
TB1 NC: Internal Regenerative Resistor

Screw for Fixing Lead Terminal

ﬁl Terminal screw: M4 \

L1 | L2 | L3 | B+ | B u vV | W | FG | FG Tightening torque: 1.2[N-m]

Terminal screw: M4

TB2 . .
Tightening torque: 1.2[N-m]
N PO P1
Terminal screw: M4
Tightening torque: 1.2[N-m]
TB3
C1 C2

- /

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

malfunction and contact-induced fire accident.

2) Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 N-m.
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3. Wiring and Connection

B L7NHBO75U

QO = e
gl' 0BEy ;06D
a
a
CIETIPY (IO 1P 1P (NTRID
b TONEIED (NI 14D CIra T 1w
B3 AT D 14D eI T A
7Y 0D g8 11 1 (1 TSR
TB2 G T (C i CH I ooy
q M1 p Qg7 WD 522
T e 71 TND 4] D
o
= Ll
TB1 NC: Internal Regenerative Resistor

Screw for Fixing Lead Terminal

((w N

L1 | L2 | L3 | B+ | B u vV | W Tightening torque: 1.2[N-m]

Terminal screw: M4

Terminal screw: M4

TB2 . .
Tightening torque: 1.2[N-m]
N PO | P1
Terminal screw: M4
Tightening torque: 1.2[N-m]
TB3

C1 c2

= /

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

malfunction and contact-induced fire accident.

2) Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 N-m.

LSELECTW}C
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3. Wiring and Connection

H L7NHB150U

o

L1 | L2 | L3 PO Pl B+
TB2

C1 Cc2
FG

)

Terminal screw: M5
Tightening torque: 3.24[N-m]
Terminal screw: M4
Tightening torque: 1.2[N-m]
Terminal screw: M5

Tightening torque: 3.24[N-m]

J

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

malfunction and contact-induced fire accident.

2) Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 N-m.

|

LS ecremic



3. Wiring and Connection

344 Regenerative resistance option spec.

Option (Braking resistance) / 200[V]

Classif | Product Model name Applicable
o ) Spec
ication Name drive
L7JA001]
resista Brake
i APCS-140R50 L7JA002[]
nce resistance
L7JA004[]
resista Brake L7JA008[]
) APCS-300R30
nce resistance L7JAO010]
m
L7JA0200] “
resista Brake (2P) 218
) APC-600R30
nce resistance L7JA035] 195
wn
e 235
o
o
L7JA050[] |
resista Brake 218
) APC-600R28 L7JA0750]
nce resistance
(4P)
APCS-
2000R3R3
resista Brake L7JA150]
nce resistance
3.3[Q]
(2000W)

LS-ELI_CTDIC
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3. Wiring and Connection

Option (Braking resistance) / 400[V]

Classif | Product Model name Applicable

.. . Spec.
ication Name drive

13

17

resista Brake
) APCS-300R82 L7(1B0O10]
nce resistance

L7[JB020
resista Brake APCS-600R140
. /LCOPB0O35] 195
nce | resistance | (600W x 2P) [ |
(2P)
D
[T}
10| L 235 |
t2x10mml(5.3 Hole ar M5 Tap)
== =%
e &l =
L701B0S00] | viseis| [
resista Brake APCS-600R75 - 216
. /L70JB075
nce | resistance (600W x 3P) - 195 o
(3P) | |
/ \
i — \, Lg
= B
235
O
@®
resista Brake APCS- e
) L7B150] L= |
nce resistance 2000R13R4
385 .
Note 1) The P mark on the applicable drive is the number of resistors connected in parallel.
the number of resistors connected in
2EA 3EA 4EA
parallel
Notation 2P 3P 4p

S - r=p——



3. Wiring and Connection

I
3.5 Wiring for Input/Output Signals

B /O Connector Specification : 10120-3000PE (3M)

m 011

20| O
12013

40| O
14 015

60
017

8§ 019

O

1

8 0O O
1

|

2

100

B Analog Monitoring Connector Specification : DF-11-4DS-2C (HIROSE)
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3. Wiring and Connection

3.5.1 Names and Functions of Digital Input/Output
Signals

B Names and Functions of Digital Input Signals (I/0O Connector)

Pin
Name | Assignment Content Details Function
Number
6 +24V DC 24V DC 24V INPUT |COMMON
Forward (CCW) The actuator stops the servo motor to
11 DI1 POT prevent it from moving beyond the
prohibited . . S
motion range in forward direction.
The actuator stops the servo motor to
Reverse (CW)
12 DI2 NOT prevent it from moving beyond the
prohibited . . S
motion range in reverse direction.
o Connects the origin sensor to return to
7 DI3 HOME Origin sensor o
the origin.
Stops the servo motor when the contact
8 Dl4 STOP Servo stop )
is on.
. When the contact is on, it converts the
13 DI5 PCON P control action
mode from PI control to P control.
Switch from Gain | When the contact is on, it switches the
14 Dl6 GAIN2 ) .
Tto2 speed control gain 1 = the gain 2
Forward torque |When the contact is on, the forward
9 DI7 PCL o o o )
limit torque limit function is activated.
Negative torque |When the contact is on, the negative
10 DI8 NCL o o T
limit torque limit function is activated.
The probe signal to rapidly store the
** PROBE1 Touch probe 1 N
position value (1)
The probe signal to rapidly store the
** PROBE2 Touch probe 2 o
position value (2)
** EMG Emergency stop |Emergency stop when the contact is on
**ARST Alarm reset Resets the servo alarm.
Vibration Depending on the Vibration Suppression
** LVSF1 Suppression Filter function setting(0x2515), using filter
Filter 1 1 signal
Vibration Depending on the Vibration Suppression
** LVSF2 Suppression Filter function setting(0x2515), using filter

Filter 2

2 signal




3. Wiring and Connection

** SVON

Servo On

Servo On

** ABS_Reset

Absolute value

encoder reset

Initialize multiturn and singleton values.

**Signals not assigned by default as factory setting. You can change their allocation by setting

parameters. For more information, refer to 62 Input/Output Signals Setting. |

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

B Names and Functions of Digital Output Signals

Pin No. | Name | Assignment Content Details Function
1 DO1+ BRAKE+
Brake Outputs brake control signal.
2 DO1- BRAKE-
17 DO2+ ALARM+
Servo alarm | Outputs signal when alarm occurs.
18 DO2- ALARM-
3 DO3+ RDY+ This signal is output when the main
power is established and the
Servo ready ) )
4 DO3- RDY- preparations for servo operation are
complete.
19 DO4+ ZSPD+ Zero speed | Outputs a signal when the current
20 DO4- 7SPD- reached speed drops below the zero speed.
Position Outputs signal when having reached
** INPOS1 .
reached 1 the command position (1)
_ . |Outputs signal when the torque is
** TLMT Torque Limit | .
limited.
.. | Outputs signal when the speed is
** VLMT Speed limit |
limited.
Speed Outputs signal upon reaching the
** INSPD p p g p 9
reached command speed.
Servo . .
** WARN . Outputs signal when a warning occurs.
warning
Rotation Outputs signal when the servo motor
** TGON . . .
detection is rotating above the set value.
Position ' when hed
tputs si i
o INPOS2 reached Outputs signal when having reache
the command position (2)
Input 2

** Unassigned signals. You can change their allocation by setting parameters. For more

information, refer to 762 Input/Output Signals Setting. |
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3. Wiring and Connection

3.5.2 Names and Functions of Analog Input/Output

Signals

B Names and Functions of Analog Input Signals (I/0 Connector)

Pin No. Name Content Details Function
It applies -10~+10V between A-TMLT (Al1) and
. .| AGND to limit motor output torque. The
15 A-TLMT Analog torque limit ) ) ) o
relationship between input voltage and limit
torque depends on the set value of [0x221C].
5 AGND AGND (0V) Analog ground

B Names and Functions of Analog Output Signals (Analog Monitoring

Connector)
Pin No. Name Content Details Function
1 AMONT1 Analog Monitor 1 | Analog monitor output(-10V ~ +10V)
2 AMON2 Analog Monitor 2 | Analog monitor output(-10V ~ +10V)
3 AGND AGND (0V) Analog ground
4 AGND AGND (0V) Analog ground

You can change the output variables to be monitored with analog monitor output by parameter

setting. For more information, refer to 76.2.3 Analog Monitor. |



3. Wiring and Connection

3.5.3 Examples of Connecting Input/Output Signals

B Examples of Connecting Digital Input Signals

A\ caution

characteristics of individual signal.

n

Each input contact can be assigned to 8 functions.

w

to 6.2 Input/Output Signals Setting.
4. The rated voltage is DC 12 V to DC 24 V.

External Power

1. The input contact can be set to the contact A or the contact B, based on the

For more information on signal assignment and contact change of the input contact, refer

supply Servo drive
12 VDC to
24 VDC
F————
I
1 1 Internal
—_1 T [I ¥ q circuit
| DI1
t-—--b——0 © (R}
Internal
AY circuit
o o DI8 'W‘

R1: 3.3KQ, R2 : 680Q
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3. Wiring and Connection

3-36

B Example of Connecting Digital Output Signals

/\ Caution

1. The output contact can be set to the contact A or the contact B, based on the

characteristics of individual signal.
2. Each output contact can be assigned to 11 output functions.

3. For more information on signal assignment and contact change of the output contact, refer

to 6.2 Input/Output Signals Setting.

4. Overvoltages or overcurrents may damage the device because it uses an internal transistor

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

Servo drive

Internal v
circuit I

_DOt+ | T ]—

DO1-

B T—

Internal
S ) 4
circuit

DO4- | |
| b

6. When using an electronic brake, refer to the wiring diagram below for configuration.

(Note2)
(Note1) DC24V BK Servo motor

DC24V IO DC90V_BK
BRAKE + | 1 }_‘ |_( — o—1 B+

o |
[prave |

Servo drive

BRAKE

BRAKE -

Notel) Configure the control power supply separately from the electronic brake power supply.
Note2) Configure it using the voltage that meets the specifications of the electronic brake.

(Refer to 2. product specifications)

Note1) For DO1~ DO4 output signals, the GND24 terminal is separated.




3. Wiring and Connection

B Example of Connecting AnalogOutput Signals

A\ Caution

a > w D

For more information on settings and scale adjustment of monitoring signals, refer to

5.2.3 Assignment of Analog output signals.

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

ANALOG MONITORT1

ANALOG MONITOR2

AGND
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3. Wiring and Connection

3.54 Connection diagram of I/O Signal

Digital input ..
Digital output
— POT 1 EE
o e e ——
D2
—o— NoT | 12
_— D3
| e e I i i M
| Dy NCL | 10 Dig
= | INPOST
PROBET | ] TIMT
PROBE2 | * ] VAMT
VT = |_INsPD
A-RST o . WARN
skl | - © ] TGON
~ 1= = | INPOS2
SVoN |
Analog input
Aratey A-TLMT 15
=) [
i GND 5
STO
Safety function Safety function
input 3.3kQ output
33kQ
sto2- | 5
Analog output
Analog MONITOR 1
Monitor -10V ~+10V
MONITOR 2
A0V ~+10V

Note1) The input signals DI1 - DI8 and output signals DO1 - DO4 are the factory default signals.
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3. Wiring and Connection

3.6 Wiring of Encoder Signal (ENCODER)

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

1 08
20| O
03 910

11
05 " 1012

40

6 0

0
07 13 014

3.6.1 Quadrature Encoder Signaling Unit Wiring

B APCS-EOO0AS cable

AWG24 7Pair Twisted .
_Shield Wire Servo drve

1A
/A
B
/B
Z
/Z
U
/U
V
1 /v
11 W
12 /W
17 o\
1 GND
19 g SHD | Frame

Servo motor

o

rG

—
—

P

Ko

O 0O NP1 IO

Cable Connector
(ENCODER)
Maker — 3M

4 10314-52A0-008
10114-3000VE

Cable
Connector
Maker — AMP
172163-1
1703611

NEFE DD o oo
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3. Wiring and Connection

B APCS-EOOOBS cable

AWG?24 7Pair Twisted

Sero molor . Shield Wire Servo drive
A T A |13
B /A L 12
C B |11
D /B L10
E A )
F /Z 18
K u ys
L /U L6
M v 13
N [ _g4 Cable Connector
; /V\X/ 12 (ENCODER)
Maker — 3M
Cable H av {14 10314-52A0-008
Connector G GNDY 7 10114-3000VE
MS3108B20-295\ J LA g SHD | Frame

B In case there is no quadrature type Hall sensor, serial encoder signal

wiring
AWG24 7Pafr Twisted ;
Servo motor .__...S.h.i.ﬁ.! .d....w,i,re Servo drive
A i oA |13
B A 112
C B 11
D /B 110
E z 19
F /Z 18
5
Cable Connector
(ENCODER)
14 Maker — 3M
Cable 1 oV - 10314-52A0-008
Connector GND 10114-3000VE
MS3108B20-29S v’ SHD | Frame
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3. Wiring and Connection

3.6.2 Serial Encoder Signaling Unit Wiring

B APCS-EOO0OCS cable

AWG24 4Pair Twisted

Servo motor Shield Wire Servo drive
1 1 mal 3
2 IMA]l 4
3 SL 5
4 /SL 6
5V 14
GND |} 7
Cable Connector
Cable (ENCODER)
Connector Maker — 3M
Maker - AMP 10314-52A0-008
172161-1 10114-3000VE
170361-1 9 L S— L —— .+ SHD | Frame
B APCS-EOOODS cable
Servo motor AWGZghéilePlgerJ/'i\;wsted Servo drive
A Y MmAl 3
B /MAL 4
C SL 5
D /SL L 6
5V 14
GND] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Cable 10114-3000VE
Connector JI e gt SHD | Frame
MS3108S20-29S

| 341



3. Wiring and Connection

3-42

B APCS-EOOOES cable

Servo motor

AWG24 4Pair Twisted

Shield Wire Servo drive
1 N Y MAL 3
6 /MA L 4
2 SL] 5
7 /SL 1 6
9 5V | 14
4 GND] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Connector 10114-3000VE
Tyco Connector \ 5 SR L — SHD | Frame
(7Ciruits)




3. Wiring and Connection

3.6.3  Multi-Turn Encoder Signaling Unit Wiring

B APCS-EO0OOCS1 cable

AWG24 4Pair Twist

Servo motor Shield Wire Servo drive
1 % MAL 3
2 /MAL 4
3 SL 1 5
4 /SL L 6
2 BAT+
6 BAT-
/ 5v L 14
8 GND}L 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
8§:|neector 10114-3000VE
MS3108520-29S \ 9 T S— * SHD| Frame
B APCS-EOO0DS1 cable
Servo motor AWGéﬁi;Za\i/(/ngist Servo drive
A 4 % oMAl 3
B /MAL 4
C SLL1 5
D /SL L 6
E BAT+
E BAT-
H 5V |14
G GND}L 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
ggglneector 10114-3000VE
MS3108520-29S\ J| e ¢’ SHD | Frame
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3. Wiring and Connection

m APCS-EOOOES1T cable

AWG24 4Pair Twist

Servo motor Shield Wire Servo drive
1 4 i MA L 3
6 /IMAL 4
2 SL1 5
7 /SLL 6
8 BAT+
3 BAT-
9 5V 114
4 GND} 7
Cable Connector
(ENCODER)
Maker — 3M
onnector 10314-52A0-008
Ty(?o Co(ramector 10114-3000VE
(7Ciruits) 51 0 e ¢’ SHD | Frame




3. Wiring and Connection

3.64 Tamagawa Encoder Signaling Unit Wiring

AWG24 2Pair Twist
Shield Wir

Servo motor Servo drive

PSy 5
/PS ] 6

E5V] 14
EOV Yy 7

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

SO f— SHD | Frame

3.6.5 EnDat 2.2 Encoder Signaling Unit Wiring

AWG24 4Pair Twist

Servo motor Shield Wir Servo drive
AL v 3 | EnDat oLk
YOO 4 ] EnDat_CLK-
5 EnDat_Datat
YOO 6 | EnDat_Data-
5V 114
GND} 7

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

ersmansnson P o— SHD | Frame
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3. Wiring and Connection

3-46

3.7 Wiring for Safety Function Signals (STO)

B 2069577-1(Tyco Electronics)

3.7.1  Names and Functions of Safety Function Signals

Pin No. Name Function
1 +12V
For bypass wiring
2 -12V
3 STO1- DC 24V GND
Blocks the current (torque) applied to the motor when the signal is
4 STO1+
off.
5 STO2- DC 24V GND
Blocks the current (torque) applied to the motor when the signal is
6 STO2+
off.
7 EDM+ Monitor output signal for checking the status of safety function input
8 EDM- signal




3. Wiring and Connection

3.7.2 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.

()

¥
Riid

P |

T : #{_ffi“f:i |
L

A A
AL A
A A

£
E ﬁ\‘:\}l —Blocking=—> |
&

24V Power
STO1+
ot
l—aa o
.-
:
: STO1-
H
:
o J .
ol C
STO2+ >
STO2-
F
EDM+ 1
[l o=
-~
Safety module "~
EDM

(W
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3. Wiring and Connection

3.7.3 Bypass Wiring of Safety Function Signal

This drive provides the Mini I/0 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 I/O Plug
connector, you can bypass the safety function signal. Never use this power (+12V,-12V) except for

this purpose.

B Mini I/O By-pass Connector

1971153-1(Tyco Electronics)

B Mini I/0 Plug Connector

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

3.8 Wiring for EtherCAT Communication Signals

3.8.1 Names and Functions of EtherCAT Communication

Signals

B EtherCAT IN and EtherCAT OUT Connector

Pin No. Signal name Wire color
1 TX/RX0 + White/Orange ]
2 TX/RXO0 - Orange ) — y Bin Pasiion
3 TX/RX1+ White/Green o ’
4 TX/RX2 - Blue _
5 TX/RX2 + White/Blue T
6 TX/RX1 - Green D
7 TX/RX3 + White/Brown O
8 TX/RX3 - Brown _
Plate Shield

Note1) EtherCAT only uses signals from No. 1, 2, 3, and 6.
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3. Wiring and Connection

3.8.2 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 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
| XmET |
EtherCAT
Out
88488 58888
i [ 5 B &
o &% A&% o %
CHARGE 7/3|| EtherCAT CHARGE =/>|| EtherCAT CHARGE S|l EtherCAT
o z| N = .
(e I [E3 #1 L %‘I E
2 2 L2
3 [k § L3 Dé
y n
E

OUT™E_ECAT

QUT

i
EtherCAT
Out

EtherCAT Pl
Out

STO

@
]

STO
|

STO

ijo
ijo
/o

e
=
e

£ <
ENCODER
g =
ENCODER
= <
ENCODER
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4. EtherCAT Communication

I
4, EtherCAT Communication

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

The basic concept of the 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 IEEES802.3. Based on the Ethernet of
100BASE-TX, therefore, 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 it to
common TCP/IP.

4.1 Structure of CANopen over EtherCAT

Servo Application

(]

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

Data Link Layer
FMMUO FMMU1

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
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 not
performed periodically; and all of the parameters defined in the Object Dictionary are accessible.
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4. EtherCAT Communication

4-2

41.1 EtherCAT State Machine

Init
A I A [ 4
(PI)T (IP)l (IB)l (BI)
Pre-Operational (SI) Boot
A A
(PS) (SP)
v
(oP)
Safe-Operational
A
(SO) (0S)
v
Operational

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

controller (master).

State Details
A state for firmware update. 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.

Initializes the communication state.
Init Unable to perform mailbox or process data communication.
Master can only access DL-Information register.

Pre-Operational | Mailbox communication is possible.

Safe- Mailbox communication is possible and PDO can be transmitted. PDO can not
o . be received. The process data of the drive can be passed to an upper level
perational
controller.
Mailbox communication is possible and PDO can be transmitted and received.
Operational The process data can be properly exchanged between the drive and the upper

level controller, so the drive can be normally operated.
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The transition description of each state of the EtherCAT State Machine is as follows.

Transition Description

state

1) The master sets the registers of the slave to configure SDO communication.
- DL control register setting

(1P) - Sync Manager Register setting for SDO communication

2) Master requests state transition to Pre-Operation to Slave.

3) State transition to Pre-Operation.

1) Mailbox communication between master and slave is possible.

2) Master sets PDO Mapping parameters through mailbox communication.
(PS) 3) Set Sync Manager register and FMMU* register for PDO communication.
4) Master requests Safe-Operation status from slave.

5) State transition to Safe-Operation.

1) Perform DC (Distribyted Clocks) synchronization between master and slave.

2) Master outputs valid data and confirms it with AL State Register.

(SO)
3) Master requests operation status from slave.
4) State transitions to Operation.
(PI), (SI) 1) PDO (Input) Data cannot be updated, mailbox communication is not possible.

(SP), (OP) 1) PDO (Input/Output) Data cannot be updated, mailbox communication is possible
(0S) 1) Unable to update PDO (Output) Data.

(IB), (BI) 1) Mailbox communication is possible, but limited to FoE protocol.

* FMMU: Fieldbus Memoty Management Init
Settings such as each register of SDO/PDO communication, SyncManager, FMMU, and EtherCAT Slave Control

are executed by the master controller based on the EtherCAT standard.
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4.2 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, which are L/A0, L/A1, and
RUN, and 1 red ERR LED.
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Ole @ 8 68 a8 8 8 © @ & @

ez
i}
(=]
v || 2
w

m L/AO, L/A1 (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.

o -
off = L U U

Connected, and communication is enabled.

ON Connected, but communication is disabled.

4-4



4. EtherCAT Communication

H RUN LED

The RUN LED indicates in which status 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 o 200 | 200 ‘ ‘ ‘ ‘ ‘ ’
ms ms
off
The drive is in the Safe-Operational state.
Single Flash - 200 |, 1000 Ll 200
ms ms ms
off
ON The drive is in the Operational state.
® 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 normal state of the EtherCAT communication 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 the present state or to
perform an impossible state transition.
Blinking on _
=0 | L) L) L
offj ms ms
A DC PLL Sync error occurred.
Single Flash ™ [ 200 1000 200
* ms e ms e ms g
off
A Sync Manager Watchdog error occurred.
Double Flash o 200 | 200 | 200 | 1000 . ’7
ms ms ms ms
off —
ON A servo alarm of the drive occurred.

LS corme | 4D
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4.3 Data Type

The following table outlines the type and range of the data types used in this manual.

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

4-6 l LSE ecrric
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I
4.4 PDO allocation

The EtherCAT uses the Process Data Object (PDO) to perform real-time data transfers. 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 0x1TAO00 to 0x1A03 to assign the RxPDO and
the TxPDO, respectively. Up to 10 objects can be assigned to each PDO.

Here is an example of PDO allocation.

Controlword(0x6040)
Target Position(0x607A)

A

Upper level

Servo drive
controller

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).
Index Sublndex Name _Il?ata
ype
0x6040 0x00 ControlWord UINT
0x607A 0x00 Target Position DINT

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

Sublndex Setting Value
|l> 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 to assign the Statusword, the Actual Position Value, and the Actual Velocity
Value with the TxPDO (0x1A00).

Index Sublndex Name Dzie
Type

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

e —— 4-7
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The setting values of the TxPDO (0x1AQ0) are as follows:

Sublndex 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 the SyncManager PDO mapping:

Object Dictionary

Sync Manager Entity

Sync Manager
Assign Object

Mapping Object

Index Object Contents 0x1C10 0x1C11 0x1C12 0x1C13
0x1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
0x1C13 TxPDO Receive Send (0x1601) (0x1A02)
0x1600 1st RxPDO
0x1601 27 RxPDO
0x1602 3 RxPDO
0x1603 4th RxPDO
0x1A00 1st TxPDO
0x1A01 2nd TxPDO
0x1A02 34 TxPDO
0x1A03 4th TxPDO
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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).

15t PDO Mapping:

rouch

RXPDO |controlword, 12r9¢t Target | Mode of probe
torque(0x60| position | operation )

(0x1600) | ©6040) |7 Ge07my | (ov6060) | [oncaen

Actual Position Operation Touch [fouct probet
TXPDO |statusword Act:/;:lluceode position error |actuaIDigitaI input] dMorlje Cc;r;g:jnd Drive speed| probe Forward
(0x6041) value value (0x60FD) isplay (0x2600) status  |position value
(0x1A00) 06077) | (0x6064) | (0x60F4) (0:6061) | (0x2601) (0x6089) | (0x608A)
2" PDO Mapping:
Touch [T
RXPDO Controlword|  Target prcl)Jbe Ellft’gitl
(0x1601) | (0x6040) | (0x607A) (E}ugﬁctgg) (OX6OFE)
Actuat Position Touch —[fouctprobet
TXPDO Statusword| position |error actual probe Forward  |Digital input
(0X1 A01) (0x6041) value  |value(OxB0F| status |position valuel (Ox60FD)
(0x6064) 4) (0x60B9) | (0x60BA)

34 PDO Mapping:

totHeH

RXPDO |[controiword 12196t probe Digital
(0x1602)| (©:6040) | 85 | nction | (PRI
TXPDO |statusword p/?fé?ﬁ?m L)?ggg O%%hm?ar?c?ewDigita\ input
A02)| | S | SR s G

4t PDO Mapping:

RXPDO Controlword I:rff; Ipcr)gbcg 2&%31
(0x1603) | (0x6040) | (5,6071) | (nction | (ox60FE)
TxPDO Statusword p%cst‘ﬂgh L)?CL)JSQ O%%hw?z;?c?m Digital input
(Ox1A03)| @41 | 5Es) | iaos [T6:808A] (>
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4.5

Master

Slave

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.

If the transmission cycle of the master is not constant, the servo recalculates the previous

increment value due to the timing difference, which may cause noise during operation.

From standard OS version 0.95 or later, it is applied as SM Sync function, and when using free-run,
motor noise does not occur even if the transmission cycle of the master is misaligned. However,
since the transmission period error of each cycle can be continuously accumulated, be sure to pay

attention to the accumulated time error when using the free-run mode.
(2) DC Synchronous Mode:

DC Synchronous mode, the SyncO event from the EtherCAT master synchronizes the drive. Please

use this mode for more precise synchronous control

Master Application Master Application
Master user
shift time
—
Frame | U Frame | U
SyncO shift time
1
U U U
P Cycle time (0x1C32:02) . Cycle time (0x1C32:02) P _
Shift time (0x1C33:03) . Shift time (0x1C32:03)
< »  Calc + Copy time
v (0x1C33:06) v Calc + Copy time
0x1C32:06
Sync0 Sync0 ¥ (O )
Event Event Synco
ﬁ Event
Outputs Latch
Inputs Latch
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4.6

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 case of communication failure.

An emergency message consists of 8 bytes of data.

Byte 0 1 2 3 4 5 6 7
Emergency ) Unique field for each manufacturer
q Error Register g
Contents error coae Reserve
(OX1 001) Servo alarm Reserved
(OxFF0O0) code

41
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5. CiA402 Drive Profile

5. CiA402 Drive Profile

5.1 State machine

Start
T T 1 . 0
| State | Additional status
L
Status to be changed by Not ready to Switch on
the slave
S;atuks grll;,mhtrf o bet l a (A) : Low-level power
checke y the master . -
oo ————————————— < 15 The control power is on; the main power
' Switch on Disabled can be turned on.
] <
! A
1
|
| 2 7
1
! Fault
| A
|
\ A
1
12 10 Ready to Switch on <
1
|
I ‘ 14
|
1
i 3
|
1
1
|
| 6
|
: Y (B) : High-level power
: i The control and main powers are on;
H Switched on 8 9 torque cannot be applied to the motor.
|
|
1
! 4
|

Fault reaction active

Operation enabled

State Details

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 status.

5-1
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B State Machine control command

You can check the state of the State Machine through bit combinations of the Controlword
(0x6040), as described in the table below:

bits of the Controlword (0x6040)

Command State Machine move
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
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 through bit combinations of the Statusword (0x6041),

as described in the table below:

Command

bits of the Statusword (0x6041)

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1 Bit 0

Not ready to switch on

X

Switch on disabled

Ready to switch on

Switched on

Operation enabled

Fault reaction active

Fault

oO|o|jo|o|oOo |-

aAlalalala|—a

| |]O|O|O|O| O

0
0
0
0
1
1
0

O|l=|=|_|O|O| O
ol|l=|a|a|la|lo| o
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Bit No Data Description Note
0 Ready to switch on
1 Switched on
2 Operation enabled
3 Fault
4 Voltage enabled
5 Quick stop
6 Switched on disabled
7 Warning
8 - For more information, refer to 9.3 CiA402 Objects.
9 Remote
10 Target reached
11 Internal limit active
12
Operation mode specific
13
14 ABS position valid
15 Procedure busy

L«s éL ECTRIC l
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5.2

Operation mode

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 mode
Function csp csv o »
PP PV PT
Electric Gear 0 e} o o
Speed
feedforward o X X O or X
Torque
feedforward 0 9 X o)
Position
command filter 0 X X OorX
ReaI.-tlme gain o o o o
adjustment
Notch filter 0 0 0 o
Disturbance o o « R
observer

Note1) For the HM mode, the control mode is internally switched; thus, the function of speed
feedforward and/or position command filter may be applied or not, depending on the operation

condition.

B Related Objects

Index Sl Name Rl Accessibility .PDO Unit
Index type Assignment
Operation mode
0x6060 ) (Modes of Operation) SNIT RW ves )
0x6061 ) Modes of Operation Display SNIT RO Ves )
) Supported Drive Modes )
0x6502 (Supported Drive Modes) UDINT RO No
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5.3 Position Control Modes

5.3.1  Cyclic Synchronous Position Mode
The Cyclic Synchronous Position (CSP) mode receives the target position (0x607A), 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) corresponding the speed and torque feedforwards respectively, and pass them to the

drive.

The block diagram of the CSP mode is as follows:

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

Velocity Offset (0x60B1 |—
elocity Offset (Ox ) @ Gear Ratio

Position Demand Position|Demand Internal
Value (0x6062) ValueXO 60FC)
A

Position Offset (0x60B0)

®

+ '

Target Position (0x607A) 3 @
Il .
Software Position Limit (0x607D) > -0>| Gear Ratio

+

+
Velocity Torque
Control Control

e

Position
Control

> Interpolate 'y y Y
Positi
Quick Stop Deceleration (0x6085) R Coc:v::\::: d
>
Quick Stop Option Code (0x605A) R Enc.
>
_ Torque Actual Value (0x6077) 2\
<« ®
_ Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- N Inverse Calculation
|
)

Position Demand ™ 1
Value (0x6062) (9

Following Ei Al | Val F4,
< ollowing Error Actual Value (0x60! )@

...................... .- J
1
| -
Following Error Window (0x6065) E
|
Following Error in - L - |
Statusword (0x6041.13) Following Following |
{pommmossoonosooosooss Error TimeOut [&-4 Error Window [&--
(0x6066) Comparator

Following Error
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B Related Objects

Index o Name VAL Accessibility .PDO Unit
Index type Assignment
Controlword
0x6040 - ControlWord UINT RW Yes -
Ox6041 | - |Statusword UINT RO Yes -
Statusword
Ox607A | - | JargetPosition DINT RW Yes uu
Target Position
) Software Position Limit ) ) ) )
Software Position Limit
0 Number of entr!es USINT RO No .
Number of entries
0x607D v ——
1 In position fimit DINT RW No uu
Min position limit
o |Maxposition limit DINT RW No uu
Max position limit
ox6084 | - |Profile Deceleration UDINT RW No uu/s?
Profile Deceleration
Quick Stop Deceleration )
0x6085 ) Quick Stop Deceleration UDINT RW No uuyss
Position Offset
0x60B0 - Position Offset DINT RW Yes uu
Velocity Offset
0x60B1 - Velocity Offset DINT RW Yes Uu/s
) Torque Offset o
0x60B2 Torque Offset INT RW Yes 0.1%
Position Demand Value
0x6062 ) Position Demand Value DINT RO Yes uu
Position Demand Internal Value
Ox60FC ) Position Demand Internal Value DINT RO Yes pulse
Velocity Actual Value
0x606C - Velocity Actual Value DINT RO Yes Uu/s
Velocity Window
0x606D - Velocity Window UINT RW No uu/s
Velocity Window Time
0x606E ) Velocity Window Time UINT RW No ms
06077 | - | 1orque Actual Value INT RO Yes 0.1%
Torque Actual Value
Velocity Actual Value
0x606C ) Velocity Actual Value DINT RO ves Uu/s
Position Actual Value
0x6064 ) Position Actual Value DINT RO ves w
Position Actual Internal Value
0x6063 ) Position Actual Internal Value DINT RO ves pulse
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B Internal Block Diagram of CSP Mode

0x60B1
Velocity Offset
[UU/s]

»| Gear Ratio

0x60B0 0x607A Velocity
Position Offset Target Position Feed-Forward +
[uu] [uu] 0x6062 0x60FC Gain 0x210C
Position Demand Position Demand
Value [UU] . Internal Value [pulse] Filter *
Position
Limit Gear Ratio Smoothing Position Control
Function i Position Command Filter + P Gain +
Interpolate | : i
| Position Motor 0x6091:01 | [P Filter Time Gain 1
Y Command Average A . "
| Shaft [ 0x6091:02 Filta g% Gain 2
0x607D
Software Position
Limit [UU] 0x60F4 0x60BA or 0x60BC

Touch Probe 1/2
Positive Edge
Position Value[UU

Following Error
Actual Value
[y

0x60BB or 0x60BD
Touch Probe 1/2
Negative Edge

Position Value[UU]

0x6063
Position Internal
Actual Value [pulse]

GearRatio | _ _ B
Inverse

@----4

0x6064
Position Actual
Value [UU] Gain Conversion
Mode
Time1
Time2
Waiting
Time1
Waiting
Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% : Adaptive Filter
f °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 | [ ox2505 | [ ox2506 |
P Gain | Gain Torque
—® > . 3 [ ox2507 | [ ox2508 | [ 0x2509 |
| - Speed
) 4 [ oxa50A | [ ox2508 | [ ox2s0¢ |
Acc. ¢
4_@}____“__ G?ar Rato | _________ Folgowmg
nverse rror Torque Command
Filter
~ Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
7y Observer
Gain 0x2512
0x6077 Filter imi
Torque Actual - - Torgue Limit
Value [0.1%] Velocity y Select

Calulation

Ext. Positive

""""""""""""""""""""""""""" Current Control

e Positon
Calulation

Ext. Negative

Gain 0x2514 Positive

A

.

0x6074
Torque Demand
Value [0.1%)]

Negative

Max.
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5.3.2 Profile Position Mode

Unlike the CSP mode receiving the target position, renewed at every PDO update cycle, from the
upper level controller, in the 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 the PP mode is as follows:

OP Mode : Profile Position
Torque Offset (0x60B2)

Velocity Offset (0x60B1) Gear Ratio |—

Teliejet Refifion (B:EAY Position Demand Positjon Demand Internal
> Vilue (0x6062) Valug (0x60FC)

C‘I
Software Position Limit (0x607D) A
> 1 1
L1 ]
© | .
Profile Velocity (0x6081) C ' . | Position Velocity Torque
2 Gear Ratio Control Control Control
Maximum Profile Velocity (0x607F) A A
{3)—»
Profile Acceleration (0x6083) 34 Trajectory
Generator
Profile Deceleration (0x6084)
{(5)—»> >
Quick Stop Deceleration (0x6085) o
Controlword (0x6040) R
Quick Stop Option Code (0x605A) N
< Torque Actual Value (0x6077) @
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- \J Inverse N Calculation
Position Actual Internal
_, Position Actual Value (0x6064) 3 Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation
'
2
Position Demand ¥t .
Value (0x6062) WISy
+ Position Window (0x6067) Generator
_ Following Error Actual Value (0x60F4) ePosition
< O *-{ e }
. . \ o Target Reached in
Following Error Window (0x6065) E Sta?usword (0x6041.10) Position Position
eellmxeiing) & . v g Cjemssessosoosassasest WindowTime [#-1 Reached Window
ollowing Error in - - | 0x6068 C t
Statusword (0x6041.13)[  Following Following | (0x6068) omparator ,
{poommoosmoosoooomooss Error TimeOut [&-1 Error Window |«- Position Actual
. (0x6066) Comparator " Value (0x6064)
Following Error Position Reached
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B Related Objects

Index Sub Name VAL Accessibility .PDO Unit
Index type Assignment
ox6040 | - |Controlword UINT RW Yes -
Controlword
6041 | - | >tatusword UINT RO Yes -
Statusword
Ox607A | - |TargetPosition DINT RW Yes uu
Target Position
) Software Position Limit . ) ) .
Software Position Limit
0 Number of entr!es USINT RO No .
Number of entries
0x607D v e——
1 In position limit DINT RW No uu
Min position limit
o |Max position limit DINT RW No uu
Max position limit
Maximum Profile Velocity
0x607F ) Maximum Profile Velocity UDINT RW ves Uu/s
Profile Velocity
0x6081 - Profile Velocity UDINT RW No uu/s
ox6083 | - |Frofile Acceleration UDINT RW No uu/s?
Profile Acceleration
Ox6084 | - |Profile Deceleration UDINT RW No uuy/s?
Profile Deceleration
. Quick Stop Deceleration )
0x6085 Quick Stop Deceleration UDINT RW No uuys
Velocity Offset
0x60B1 - Velocity Offset DINT RW Yes Uu/s
Torque Offset o
0x60B2 - Torque Offset INT RW Yes 0.1%
ox6062 | - |Position Demand Value DINT RO Yes uu
Position Demand Value
Position Demand Internal Value
Ox60FC ) Position Demand Internal Value DINT RO ves pulse
Velocity Actual Value
0x606C ) Velocity Actual Value DINT RO ves Uu/s
Velocity Window
0x606D - Velocity Window UINT RW No uu/s
Velocity Window Time
0x606E ) Velocity Window Time UINT RW No ms
06077 | - | 1orque Actual Value INT RO Yes 0.1%
Torque Actual Value
Velocity Actual Value
0x606C ) Velocity Actual Value DINT RO ves Uu/s
Position Actual Value
0x6064 ) Position Actual Value DINT RO ves uu
Position Actual Internal Value
0x6063 ) Position Actual Internal Value DINT RO ves pulse
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B Internal Block Diagram of PP Mode

0x607D

0x607A
Target Position
U]

Limit [UU]

Software Position

0x6081

Profile Velocity
UU/:

vy

0x607F

Position
Limit

-

Maximum Profile
Velocity [UU/s]
0x6083
Profile Acc.
[UU/s"2]

0x6084

[UU/s"2]

Profile Dec.

Trajectory
Generator

»| Gear Ratio

0x60B1
Velocity Offset
[UUrs]

Velocity
Feed-Forward v
Gain -><
¥
Filter

0x6062 0x60FC
Position Demand Position Demand
Value [UU] Internal Value [pulse] /
Gear Ratio Smoothing

Motor | 0x6091:01 | e Filter Time
N Average
Shaft | 0x6091:02 Fiter Tiine

Position Command Filter +

“0xB60BA or 0x60BC
Touch Probe 1/2
Positive Edge
. Position Value[UU]

/" 0x60BB or 0x60BD

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

Position Control
P Gain v

Gain 1

Gain 2

0x6063
Position Internal

L Actual Value [pulse]
Position +
Limit Gear Ratio
| > *-@----?—"" -? Inverse [~
i o
'
| 0x60F4 ;
R Following Error Il - -
Quick Stop Dec. Actual Value [UU] ! Gain Conversion
[UU/s"2] '
» - Mode
Y . ; " Timel
0x6040 O?((’LogA Position Actual Time2
Controlword Quick Stop Value [UU] "
Option Code Waiting
Timel
Waiting
Time2
0x60B2 Torque N .
otch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
! ") Gain - > function Select
+ .
Velocity Filter | 0x210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2s01 | [[ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ox2504 | [ 0x2505 | [ ox2506 |
* P Gain I Gain Torque
—@ > 3 [ ox2507 | ["ox2508 | [ 0x2509 |
- Speed
) 4 [ ox250A | [ ox2508 | [ ox250C |
Acc.
GearRato | ________ Following ¢
Inverse Error Torque Command

0x606C
Velocity Actual
Value [UU/s]

Speed Feedback
Filter

0x6077
Torque Actual
Value [0.1%]

Positon
Calulation

L_ECTT2IC

4

Velocity
Calulation

Disturbance
Observer

Gain 0x2512

Filter

Filter

Current Control

Torque Limit
Select
Ext. Positive

Ext. Negative

0x6074
Torque Demand
Value [0.1%]

Positive

Negative

Max.
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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

After receiving 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

After receiving 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 a combination of the New setpoint bit
(Controlword, 0x6040.4), the Change set immediately bit (Controlword, 0x6040.5), and the Change
setpoint bit (Controlword, 0x6040.9).

B Single Set Point Driving Procedure

pd N/ \ t

Velocity

New
Set-point

|
Change 1
|

immediately

Change of
Set-point

(1) Specify the target position (Ox607A).

(2) Set the New setpoint bit to 1 and the Change set immediately bit to 0 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.

. 511
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B Change Immediately Driving Procedure

Velocity /
N
. t

New
Set-point

Change
immediately

Change of
Set-point

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

(2) Set the New setpoint 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 setpoint) 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 / \
~ t

New
Set-point | | | |

Change
immediately

Change of
Set-point
t

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

(2) Set the New setpoint 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

setpoint).

(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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5.4 Velocity Control Mode

54.1  Cyclic Synchronous Velocity Mode
The Cyclic Synchronous Velocity (CSV) mode receives the target velocity (0x60FF), 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) corresponding

the torque feedforward and pass it to the drive.

The block diagram of the CSV mode is as follows:

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

Velocity Demand

Velocity Offset (0x60B1) Value (0x606B)
A

©)

+ '

Target Velocity (Ox60FF)

2 L
nterpolate 0 Rati
Quick Stop Deceleration (0x6085) Velocity _’

Command

Velocity
Control

Torque
Control
A

Quick Stop Option Code (0x605A)

_ Torque Actual Value (0x6077) P
“ ®
_ Velocity Actual Value (0x606C) D Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) ?) Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation
'
o
Target Velocity » 1
(Ox60FF) ©)
Target Reached in - ty -
Statusword (0x6041.10)| Velocity Window VE'O\C,:;Y geached 4---..é<_
DA Time (0x6068) [€7]  indow g =
. omparator Velocity Window
Velocity Reached (0x606D)
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B Related Objects

Index S Name VAL Accessibility .PDO Unit
Index type Assignment
ox6040 | - |Controlword UINT RW Yes -
Controlword
Ox6041 | - | >tatusword UINT RO Yes -
Statusword
OX60FF . |Goal speed DINT RW Yes UU/s
Target Velocity
0x6084 . |Profile Deceleration UDINT RW No UU/s?
Profile Deceleration
) Quick Stop Deceleration )
0x6085 Quick Stop Deceleration UDINT RW No UU/s
Velocity Offset
0x60B1 - Velocity Offset DINT RW Yes uu/s
Torque Offset o
0x60B2 - Torque Offset INT RW Yes 0.1%
Velocity Demand Value
0x6068 " | Velocity Demand Value DINT RO ves uu
Velocity Actual Value
0x606C ) Velocity Actual Value DINT RO ves Uu/s
Velocity Window
0x606D - Velocity Window UINT RW No Uu/s
Velocity Window Time
0x606E ) Velocity Window Time UINT RW No ms
0x6077 . |Torque Actual Value INT RO Yes 0.1%
Torque Actual Value
Velocity Actual Value
0x606C ) Velocity Actual Value DINT RO Yes uu/s
Position Actual Value
0x6064 ) Position Actual Value DINT RO Yes uu
0x6063 . Position Actual Internal Value DINT RO Yes pulse

Position Actual Internal Value
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B Internal Block Diagram of CSV Mode

0x60B1 Ox60FF
Velocity Offset Target Velocity
[UUrs] [UUss] 0x6068
y Velocity Demand

Value [UU/s]

_@

Processing Acc./Dec.
Speed Command

Acc. Time
Lo Mot 0x6091:01 | |—p»
otor bec. Time

Interpolate Shaft | 0x6091:02
Velocity _ S-curve Time

Command

Gear Ratio
Servo-Lock

Function (:) )
Select

4

0x6085
Quick Stop Dec.
[UU/s"2]

0x60BA or 0x60BC

v Touch Probe 1/2 508 - -
OX605A Positive Edge Touch Probe 1/2 Gain Conversion
Quick Stop Position Value[UU] Negative Edge 0x6063
Option Code 9?(6064 ._Position Value[UU] Position Internal i Mode
P Position Actual Actual Value [pulse] |
Value [UU] S Time1
Gear Ratio | @_
Inverse - Time2
Waiting
Time1
Waiting
Time
0x6082 Foorque Notch Filter
TorquenOffset eed-Forwar v+ Adonve i
[0.1 A>] »  Gain > fu?\ac?is:eSeII;ecr! -
+ )
Velocity Filter P/PI Gain Conversion Frequency  Width Depth
Limit 1 [ oxa501 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [‘ox2504 | [ 0x2505 | [ 0x2506 |
P Gain | Gain
Torque
—» | > 1 a 3 [Toxs07 | [[ox2508 | [[0x2509 |
- Speed
5 P 4 [ oxas50A | [ ox2508 | [ ox2s0cC |
Acc.
GearRato | ________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual .
Value [UU/s] Time | 0x210B Disturbance
Observer

Y
e, - Gain 0x2512
0x6077 | Filter [ 0x2513 Torque Limit

Torque Actual -
Value [0.1%] Velocity A Select
Calulation

| Ext. Positive
4.@-.-.. ----------------------------------------------------- Current Control
Ext. Negative

A

< ‘ Positon . i
e Caluiaton Gain \ Positive
0x6074 ‘V“\ Negative
Torque Demand |
Value [0.1%] | Max. [(ox6072 |
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54.2 Profile Velocity Mode

Unlike the CSV mode receiving the target velocity, renewed at every PDO update cycle, from the
upper level controller, in the Profile Velocity (PV) mode, the drive generates a velocity profile
internally up to the target velocity (0x60FF) using the profile acceleration (0x6083) and deceleration

(0x6084), in order to control its velocity.
At this moment, the max. profile velocity (0x607F) limits the maximum velocity.

The block diagram of the PV mode is as follows:

OP Mode : Profile Velocity
Torque Offset (0x60B2)

Target Velocity (Ox60FF) 31 Velocity Demand
- N Value (0x606B)
Maximum Profile Velocity (0x607F) CZ ] f
© vy
Profile Acceleration (0x6083) i . Velocity Torque
O?’ ’ [ Generate _’ / Control Control
Profile Deceleration (0x6084 Velocity A 4
( ) @—P 7 —» Command
Quick Stop Deceleration (0x6085)
» Enc.

Quick Stop Option Code (0x605A) N
< Torque Actual Value (0x6077) @
_, Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- N Inverse Position Actual | | Calculation

osition Actual Internal
_ Position Actual Value (0x6064) 3 Gear Ratio Value (0x6063) Position
- o/ Inverse Calculation
|
Target Velocity » 1
(0X60FF) @

Target Reached in Velocits Reached +ty -

< Stotsword 06041.10) velocty window || Vot Reached |q___ "]
Time (0x606E) lg--------
. Comparator Velocity Window
Velocity Reached (0x606D)
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B Related Objects

Index Sub Name VAL Accessibility .PDO Unit
Index type Assignment
ox6040 | - |Controlword UINT RW Yes
Controlword
6041 | - | >tatusword UINT RO Yes
Statusword
OX60FF . |Goal speed DINT RW Yes UU/s
Target Velocity
Maximum Profile Velocity
0x607F ) Maximum Profile Velocity UDINT RW ves uu/s
0x6083 . |Profile Acceleration UDINT RW No UU/s?
Profile Acceleration
Ox6084 | - |Profile Deceleration UDINT RW No uU/s?
Profile Deceleration
Quick Stop Deceleration )
0x6085 ) Quick Stop Deceleration UDINT RW No UU/s
Quick Stop Option Code
0x605A Quick Stop Option Code INT RW No
Velocity Offset
0x60B1 - Velocity Offset DINT RW Yes uu/s
) Torque Offset o
0x60B2 Torque Offset INT RW Yes 0.1%
Velocity Demand Value
0x606B - Velocity Demand Value DINT RO Yes Uu/s
Velocity Actual Value
0x606C - Velocity Actual Value DINT RO Yes Uu/s
Velocity Window
0x606D - Velocity Window UINT RW No Uu/s
Velocity Window Time
Ox606E ) Velocity Window Time UINT RW No ms
0x6077 . |Torque Actual Value INT RO Yes 0.1%
Torque Actual Value
Velocity Actual Value
0x606C - Velocity Actual Value DINT RO Yes uu/s
Position Actual Value
0x6064 ) Position Actual Value DINT RO ves w
Position Actual Internal Value
0x6063 ) Position Actual Internal Value DINT RO ves pulse
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B Internal Block Diagram of PV Mode

0x60B1
Velocity Offset
[UU/s]

~ OX60FF
Target Velocity
[UU/s]

Position 0x606B
Limnit Velocity Demand
L Value [UU/s]
Processing Acc./Dec.
; Speed Command
Gear Ratio P
0x6083 0x607F .
Profile Acc. Maximum Profile Acc. Time Ssrvn(::-tl__;rr‘:k
[UU/s*2] Velocity [UU/s] motor [0x609T01 | [0 uncti —@-»
7y ec. Time Select
C i Position Generate Shaft | 0x6091:02 S-curve Time
Limnit Velocity A
( : ) ',‘ > Command
! »
0x6085 /"0x60BA or 0x60BC
Quick Stop 0x6084 Touch Probe 1/2
Dec. [UU/s"2] Profile ?9‘:- Positive Edge
' Luursm2] Position Value[UU
v? Ox60BB or 0xB0BD ox6063 Gain Conversion
0x605A 0x6064 T[\T:g:ﬁl\:l’gobEed;f i Position Internal Mod RNTET)
i i i ode -x
QU.ICk Stop Position Actual . Position Value[UU] / Actual Value [pulse] ;
Option Code Value [UU] g 7'y Timed
Gear Ratio ‘
<'. ______ Inverse ®_ Time2
Waiting
Time1
Waiting
Time2
0x6082 Torque Notch Filter

Torque Offset Feed-Forward v -+
0.1% . Adaptive Filter
[ ‘I > Gain > function Select 00
+ -
Velocity Filter 0x210F P/P1 Gain Conversion Frequency Width Depth
Limit 1 [Toxas01 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ oxa504 | [ ox2505 | [ 0x2506 |
P Gain | Gain Torque
—@ > 3 [ ox2507 | [ ox2508 | [ 0x2509 |
| - Speed
4 [ oxas0A | [ ox2508 | [ ox2s0¢ |
Acc.
GearRato | ________ Following ¢
; Inverse Error Torque Command
Y Filter
Speed Feedback
0x606C Filter 1 0x2104
Velocity Actual X
Value [UU/s] Time Disturbance 2
y Observer
Gain 0x2512 ¢
0x6077 i g
Filter T Limit
Torque Actual - orque tim!
Value [0.1%] Velocity Y Select
Calulation
Ext. Positive
4‘@““' """"""""""""""""""""""""""""" Current Control
Ext. Negative
<
Positon . -
Calulation Gain 0x2514 I Positive
0x6074 Negative
Torque Demand
Value [0.1%] Max.
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5.5 Torque control mode

5.5.1  Cyclic Synchronous Torque Mode

The Cyclic Synchronous Torque (CST) mode receives the target torque (0x6071), 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) corresponding

the torque feedforward and pass it to the drive.

The block diagram of the CST mode is as follows:

Torque Offset (0x60B2)

Target Torque (0x6071)

Torque Slope (0x6087)

Maximum Torque (0x6072)

OP Mode : Cyclic Synchronous Torque

Positive Torque Limit Value (0x60E0)

Negative Torque Limit Value (Ox60E1)

Maximum Profile Velocity (0x607F)

—»

Generate
Torque
Command

_’%

Velocity
Control

Torque
Control
A

_ Torque Actual Value (0x6077) 2\

< &)

P Velocity Actual Value (0x606C) o Gear Ratio Velocity

- N Inverse Calculation
Position Actual Internal

_ Position Actual Value (0x6064) 3) Gear Ratio Value (0x6063) Position

- \Z/ Inverse Calculation
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B Related Objects

Index Sub Name CEOEILE Accessibility ‘PDO Unit
Index type Assignment

ox6040 | - |Controlword UINT RW Yes ;
Controlword

0x6041 . |Statusword UINT RO Yes -
Statusword

0x6071 . |Target Torque INT RW Yes 0.1%
Target Velocity

ox6072 | - |Maximum torque UINT RW Yes 01%
Maximum Torque

Maximum Profile Velocity
0x607F ) Maximum Profile Velocity UDINT RW ves uuss

Ox60EQ | - | Positive Torque Limit Value UINT RW Yes | 01%
Positive Torque Limit Value

Ox60E1 | - | Negative Torque Limit Value UINT RW Yes 0.1%
Negative Torque Limit Value

Torque Offset o
0x60B2 - Torque Offset INT RW Yes 0.1%

0x6074 | - |Jorque Demand Value INT RO Yes 0.1%
Torque Demand Value

Velocity Actual Value
0x606C ) Velocity Actual Value DINT RO Yes uu/s

Velocity Window
0x606D - Velocity Window UINT RW No Uu/s

Velocity Window Time
0x606E ) Velocity Window Time UINT RW No ms

0x6077 . |Torque Actual Value INT RO Yes 0.1%
Torque Actual Value

Velocity Actual Value
0x606C - Velocity Actual Value DINT RO Yes Uu/s

Position Actual Value
0x6064 ) Position Actual Value DINT RO Yes uu

Position Actual Internal Value
0x6063 ) Position Actual Internal Value DINT RO ves pulse

5-20
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B Internal Block Diagram of CST Mode

0x607F
Max. Profile
. Velocity [UU/s]

Gear Ratio

»| Motor 0x6091:01 Gain Conversion
Shaft | 0x6091:02 Vod
ode

0x60B2

Torque Offset
[0.1%] )
Time1
Velocity Limit Time2
Select & Command "
Waiting

Interpolate

Torque p| Select [ 0x230D | Time1
c d Waiti

0x6071

Target Torque
0.1% .
[0.1%1 Notch Filter
Adaptive Filter
function Select -
Velocity P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2501 | [ oxas02 | [ ox2503 |
Function P/PI
Speed Control
peed montro Mode 2 [(ox2504 | [[ox2505 | [[0x2506 |
P Gain | Gain
Torque 0x2115
a p{ 3 [0x2507 | [[ox2508 | [[ox2509 |
Speed 0x2116
| P 4 [ oxa50a | [ ox2508 | [ ox2soc |
Acc.
Gear Ratio Following ¢
-x 8
Inverse Error - Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time | 0x210B 2
0x6077 0x6074 .
T Li
Torque Actual i Torque Demand orque Limit
Value [0.1%) / Velocity Value [0.1%] Select
/ Calulation .

| Ext. Positive
4@_.._. ------------------------------------------------------ Current Control

Ext. Negative

< Py
<

0x6064 Positon ] -
Position Actual Calulation Gain | 0x2514 Positive
L e —
0x6063 Max.

Gear Ratio
Inverse

Position Internal
Actual Value [pulse]
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5.5.2

Profile Torque Mode

Unlike the CST mode receiving the target torque, renewed at every PDO update cycle, from the

upper level controller, in the 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 (0x60EO and 0x60E1) and the Maximum Torque (0x6072) based on its driving

direction.

The block diagram of the PT mode is as follows:

OP Mode : Profile Torque
Torque Offset (0x60B2)
Target Torque (0x6071) ot 4
7
Torque Slope (0x6087) © 7
Maximum Torque (0x6072) . Velocit T
“1 Generate _> J _.| Ci:tcrlo); Czrrg:loel
Positive Torque Limit Value (0x60EQ) £ [, CT°'q”ed A A
ommant
Negative Torque Limit Value (Ox60E1) 7
Enc.
Maximum Profile Velocity (0x607F) N
_, Torque Actual Value (0x6077) ®)
< O
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
= &] Position Actual Internal m]
_ Position Actual Value (0x6064) N Gear Ratio Value (0x6063) Position
- & Inverse Calculation
B Related Objects
Index Sl Name valitlole Accessibility .PDO Unit
Index type Assignment
ox6040 | - |Controlword UINT RW Yes -
Controlword
Ox6041 | - |Statusword UINT RO Yes -
Statusword
Target Torque o
0x6071 - . INT RW Yes 0.1%
Target Velocity
0x6072 _ |Maximum torque UINT RW Yes 0.1%
Maximum Torque
Maximum Profile Velocity
0x607F ) Maximum Profile Velocity UDINT RW Yes uu/s
ox6087 | - | rorque slope UDINT RW Yes | 01%/s
Torque Slope
ox60E0 | - |Positive Torque Limit Value UINT RW Yes 0.1%
Positive Torque Limit Value
Oox60E1 | - | Negative Torque Limit Value UINT RW Yes 0.1%
Negative Torque Limit Value
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Torque Offset o

0x60B2 Torque Offset INT RW Yes 0.1%

0x6074 Torque Demand Value INT RO Yes 0.1%
Torque Actual Value
Velocity Actual Value

0x606C Velocity Actual Value DINT RO ves Uu/s
Velocity Window

0x606D Velocity Window UINT RW No Uu/s
Velocity Window Time

0x606E Velocity Window Time UINT RW No ms

0x6077 Torque Actual Value INT RO Yes 0.1%
Torque Actual Value
Velocity Actual Value

0x606C Velocity Actual Value DINT RO Yes Uu/s
Position Actual Value

0x6064 Position Actual Value DINT RO ves uu
Position Actual Internal Value

0x6063 Position Actual Internal Value DINT RO ves pulse
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B Internal Block Diagram of PT Mode

0x6
i Max. Profile
_ Velocity [UU/s] |

Gear Ratio

ox6l
Target Torque
[0.1%]

Generate
Torque

A 4

»| Command

" 0x6087
Target Slope
[0.1%/s]

Velocity Limit
Select & Command

=

Velocity
Limit
Function

Gear Ratio
Inverse

0x606C
Velocity Actual
Value [UU/s]

0x6077
Torque Actual
Value [0.1%]

<(6)---

Speed Control
P Gain

1 [oze] (oo
» (oo | [ ]

| Gain

Speed Feedback
Filter

0x6064

Position Actual

Positon
Calulation

Value [UU]

A

Velocity
Calulation

Gear Ratio
Inverse

Position Internal

P/P1 Gain Conversion

P/PI

Gain Conversion
Mode 0x2119
Timel 0x211A
Time2 0x211B
Waiting
Time1 0x211C
Waiting
Time2 0x211D
Notch Filter
Adaptive Filter
function Select 0x2500
Frequency Width Depth

[[oxa501 | [ ox2502 | [ ox2503 |

Current Control

Torque Demand
Value [0.1%]

Mode 2 [‘ox2504 | [0x2505 | [ 0x2506 |
Torque | 0x2115 p 3 [ox2507 | [[ox2508 | [ ox2509 |
Speed 4 [0x250A | [(ox2508 | [ox250C |
Followi ¢
OE(:I"It\;Irng Torque Command
Filter
1
z
0x6074

Torque Limit

A

Select
Ext Positive
Ext. Negative

Positive
Negative
Max.
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5.6

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 the speed, acceleration,

offset, and homing method.

Controlword(0x6040)

v

Homing

———methot{ox6098)———»

Homing Speed (0x6099)

Homing Acceleration (0x609A)

Home Offset (0x607C)

Homing

Statusword(0x6041)

\J

Position demand internal value (0x60FC)
or position demand value (0x6062)

Digital Input
Home switch
Positive limit switch
Negative limit switch

\J

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.

Position Value (0x6064) is zero (0).

The zero position indicates a point whose Actual

\/

Home Offset(0x607C) Home Position
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5.6.1  Homing Method

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

Homing
Method
(0x6098)

Details

The drive returns to the home position with the negative limit switch (NOT) and the Index (Z)

pulse while driving in the reverse direction.

The drive returns to the home position with the positive limit switch (POT) and the Index (2)

pulse while driving in the forward direction.

7,89,10

The drive returns to the home position with the home switch (HOME) and the Index (Z) pulse
while driving in the forward direction. When the positive limit switch (POT) is input during

homing, the drive will switch its driving direction.

11,12,13,14

The drive returns to the home position with the home switch (HOME) and the Index (Z) pulse
while driving in the reverse direction. When the negative limit switch (NOT) is input during

homing, the drive will switch its driving direction.

24

The drive returns to the home position with the home switch (HOME) while driving in the
forward direction. When the positive limit switch (POT) is input during homing, the drive will

switch its driving direction.

28

The drive returns to the home position with the home switch (HOME) while driving in the
reverse direction. When the negative limit switch (NOT) is input during homing, the drive will

switch its driving direction.

33

The drive returns to the home position with the Index (Z) pulse while driving in the reverse

direction.

34

The drive returns to the home position with the Index (Z) pulse while driving in the forward

direction.

35

Sets the current position as the origin.

The drive returns to the home position with the negative stopper and the Index (Z) pulse

while driving in the reverse direction.

The drive returns to the home position with the positive stopper and the Index (Z) pulse

while driving in the forward direction.

The drive only returns to the home position with the negative stopper while driving in the

reverse direction.

The drive only returns to the home position with the positive stopper while driving in the
forward direction.

It returns to the homing only by the origin switch (HOME) while driving in the reverse

direction.

Return to homing only by origin switch (HOME) while driving in the forward direction
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B Related Objects

Index Sl Name VAL Accessibility .PDO Unit
Index type Assignment
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
Home Offset
0x607C - Home Offset DINT RW No uu
Homing Method
0x6098 - Homing Method SINT RW Yes -
) Homing Speed ) ) ) )
Homing Speed
0 Number of entries USINT RO No )
Number of entries
06099 Speed duri h for switch
peed during search for switc
! Speed during search for switch UDINT RW ves uuss
’ Speed dur!ng search for zero UDINT RW Yes UU/s
Speed during search for zero
0x609A | - |Homing Acceleration UDINT RW Yes | uuss
Homing Acceleration
B Homing method 1, 2

Reverse(CW)
«—
/ /
] L

Forward(CCW)

Index pulse

7/

Negative limit switch
(NOT)

-—

0x6099:01

Positive limit switch
(POT)

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:

5-27



5. CiA402 Drive Profile

Homing Method @

Speed 4 Negative limit switch

ON Index Pulse

S

Zero search speed

(0x6099:02) / \

(A) (B) ©

Switch search speed
(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) When the negative limit switch (NOT) is turned on, the drive switches its direction to the forward direction (CCW),
decelerating to the 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

Reverse Forward
(cw) (CcW)

/ L
/] L
I: 7/ : ‘ ‘ :I

e
EENEL S

Index pulse i
; / | T
, : "/ B
Home switch | 7/ | !
Positive limit switch i i i
(POT) 1 // L |
//

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 depends on the relationship between the load position and the Home switch
at homing, which is categorized into three cases as below. Please see the explanations below for

further details.

(1) Cases where the home witch is off when homing begins, and the limit is not met in

the process

Homing Method @

Speed
A Positive home switc
ON r1ndex Pulse
Switch search speed I
(0x6099:01)
(A (B) ©

A .

= —>

Zero search speed \ Time
(0x6099:02)

(A) The initial direction is forward (CCW). The motor operates at the switch search speed.

(B) When the Positive Home Switch is turned on, the drive will decelerate to the Zero Search Speed, and then switches

its direction to the reverse 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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(A)

(A)

(D)

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

Homing Method @

Speed
A
Positive
Home switch Index Pulse
OFF T
Time

Zero search speed
(0x6099:02)

Switch search speed
(0x6099:01)  [Frommrmmmmsmmmmsmosmsoososoosoooosoonoooes

Since the Home signal is on, the drive will operate 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.
When the Home switch is turned off, the drive will decelerate to Zero Search Speed, and then continue to operate.

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
0 Positive Limit switch Positive home SWitcnwde Pulse
ON ON X
Zero search speed _,— _|_
(0x6099:02) 1
(B) © (D)
H A >
Switch search speed \ : Time
(0x6099:01) :
Zero search speed \

(0x6099:02)

The initial direction is forward (CCW). The motor operates at the switch search speed.

When the positive limit switch (POT) is turned on, the drive will decelerate down to stop, and then operate at the

Switch Search Speed in the reverse direction (CW).

When the Positive Home switch is turned off, the drive will decelerate to Zero Search Speed, and then continue to

operate.

While operating at the Zero Search Speed, the drive detects the first index pulse to move to the index position

(Home).

The methods from 8 to 10 are nearly identical to the method 7 in terms of the homing sequence. The only differences

are the initial driving direction and Home switch polarity.
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The Positive Home Switchis determined by the initial driving direction. A Home switch which is

encountered in the initial driving direction becomes the Positive Home Switch.

Positive Negative
Home Switch Home Switch

+ Home Switch (II)
_>

Initial driving direction :
Forward (CCW)

Negative Positive
Home Switch Home Switch

+ Home Switch +

—
Initial driving direction :
Reverse (CW)

B Methods 11, 12, 13, and 14

Reverse(CW) Forward(CCW)

/ /L [
/ L
I: ; 7/ | :I

Index pulse i /7 i
. | 3 7, |
Home switch ! ! // !
Negative limit switch i i i
(NOT) | 1 l // |

//

0x6099:01 Speed during search for switch

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

For homing using the Homing Method 14, the velocity profile according to the sequence is as
follows. The sequence depends on the relationship between the load position and the Home switch
at homing, which is categorized into three cases as below. Please see the explanations below for

further details.

5-31



5. CiA402 Drive Profile

(1)  Cases where the home witch is off when homing begins, and the limit is not met in

the process

Homing Method

Speed
A
Negative home switch
OFF Index Pulse
/'\ >
Zero search speed \ (A) ® i7© Time
(0x6099:02)
Switch search speed \
(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) When the Negative 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).

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

Homing Method

Speed
A
Negative

Home switch

1. OFF

1 Index Pulse

/'\ >
Zero search speed \ Time
(0x6099:02) \
A B (©

Switch search speed
(0x6099:01)

(A) Since the Home signal is on, the drive will operate 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 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).
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(3) Cases where the home witch is off when homing begins, and the limit is met in the

process

Homing Method

Speed

4 Negative limit switch  Positive home switch

ON ON Index Pulse

H
H
-

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

Zero search speed Time

(0x6099:02) T\

\
/
g

L SOt

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

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) When the negative limit switch (NOT) is turned on, the drive will decelerate down to stop, and then operate at the
Switch Search Speed in the forward direction (CCW).

(©) When the Negative Home Switch is turned on, the drive will decelerate to the Zero Search Speed, and then switches

its direction to the reverse direction (CW).

(D) While operating at the Zero Search Speed, the drive detects the first index pulse to move to the index position

(Home).

The methods from 11 to 13 are nearly identical to the method 14 in terms of the homing sequence. The only differences

are the initial driving direction and Home switch polarity.

B Method 24
Reverse Forward
(cw) (ccw)

—— — >
/ L
7] L
[ || 7/ ]

|

Home switch i ////
Positive limit switch i i
(POT) i 7/ i

//

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

The initial driving direction is forward (CCW), and a point where the Positive Home Switch is turned on becomes

the Home position.
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B Method 28
Reverse Forward
(cw) (ccw)
«— R

|: : i 7/ i :|
— |

Home switch // // i
Negative limit switch i i
OT) 1 // |

//

0x6099:01 Speed during search for switch

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

The initial driving direction is reverse (CW), and a point where the Positive Home Switch is turned on becomes the Home

position.

B Methods 33, 34

Reverse Forward
(cw) (ccw)

| ——{— ]

|

|

| |
| |
| |
| |
| |
| |
| |
| | |
| | |
| | |
| | |
| | | |
Index pulse ' ' ' |

— 0x6099:01 Speed during search for switch
<+«—  (0x6099:02 Speed during search for Zero

The initial driving direction is reverse (CW) for the method 33, and forward (CCW) for the method 34. The drive detects the

index pulse at the Zero Search Speed.
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B Methods 35

Reverse Forward
(cw) (ccw)

Homing operation i
0x6040:bit4 f
0 | 1
|
I
I
|

The current position at startup of homing operation becomes the Home position. This method is used to change the current

position to the origin depending on demand of the upper level controller.

Homing methods -1, -2, -3 and -4 are supported by this drive besides the standard ones. They can

be used if the Home switch is not used separately.

B Methods -1, -2

Reverse Forward
cw) (ccw)

= —{=H— —

|
| |

Index Pulse | I I I I I I |
| |
|

|

Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

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

Homing method -1 and -2 perform homing by using the Stopper and Index (Z) Pulse. The speed

profile of each sequence is as follows. Please see the explanations below for further details.

Homing Method

Speed
A

Negative Stopper Index Pulse

I _1

Zero search speed

(0x6099:02) / \

Torglie setting 0x3409 v Time
A Time setting(B) (©)
Switch search speed 0x240A

(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

. 5-35



5. CiA402 Drive Profile

(B) If it collides with a reverse stopper (Negative Stopper), it waits according to the torque limit value (0x2409) when
returning to the home using the stopper and the time set value (0x240A) when returning to the home using the

stopper, and then changes direction.

(C) 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
Switch search speed T- i :

(0x6099:01) (A) (B) : H(®)
Torque setting '

(0x2409) i H)

Time setting\ i/ T'ime
Zero search speed  deeeeeeem e (0x240A) ... :
(0x6099:02)

(A) The initial direction is forward (CCW). The motor operates at the switch search speed.

(B) When the drive hits the positive stopper, it will stand by according to the torque limit value (0x2409) and the time

setting value (0x240A) at the time of homing using stopper before direction switch.

(C) While operating at the Zero Search Speed, the drive detects the first index pulse to move to the index position

(Home).

B Methods -3, -4

Reverse Forward(CC
(cw) w)
—

[ == l

| |
la 1
) | | |
E Q!
| |
Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

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

Homing method -3 and -4 only perform homing by using the Stopper. The speed profile of each

sequence is as follows. Please see the explanations below for further details.
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Homing Method @

Speed

A

A

Negative Stopper

I

Homing completed

Switch search speed

(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) If it hits a reverse stopper (Negative Stopper), it waits according to the torque limit value (0x2409) when returning to
the origin using the stopper and the time set value (0x240A) when returning to the origin using the stopper, and

then the return to the origin is completed.

Homing Method &

Speed

Switch search speed
(0x6099:01)

A

3

Positive Stopper

I

(A

B)
Torque setting
(0x2409)

Torque setting
0x2409

") Time setting ()

0x240A

l

Homing completed

(A) The initial direction is forward (CCW). The motor operates at the switch search speed.

(B) When the drive hits the positive stopper, it will stand by according to the torque limit value (0x2409) and the time

setting value (0x240A) at the time of homing using stopper before homing is complete.

Time setting
(0x240A)

Time

Time
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B Methods -5, -6

Reverse Forward
(CW) (ccw)

[ | —{ ///;[H | J
'@ ‘

Home switch Home switch

0x6099:01 Speed during search for switch

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

Homing Methods -5, -6 uses only Home switch to return to origin. The speed profile of each
sequence is as follows. When limit switch is detected, Homing is stopped. Please see the

explanations below for further details.

(1)  Cases where the home witch is off when homing begins, and the limit is not met in

the process

Homing Method @

Speed
A
Positive home switch ON

Homing completion

|

B Time
A) ® Travel distance between
deceleration stops

Switch search speed
(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.
(B) (B) When the positive home switch is on, the motor decelerates and stops. Then, home is Completed

(C) (C) After homing completion, the deceleration stop transfer distance by the Homing Acceleration (0x609A) value is

expressed as the current position.
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(2) Cases where the home witch is off when homing begins, and the limit is met in the

process

Homing Method &

Speed
A
Negative Limit switch ON

I

KHoming Error generated

»
Time

Switch search speed
(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) When the negative limit switch is on, Homing Error is generated. And then the motor decelerated and stops

Homing Method

Speed
A Positive home switch ON

[

Switch search speed

(0x6099:01) Travel distance between

deceleration stops
A) (B

T Time

Homing completion

(A) The initial direction is forward (CCW). The motor operates at the switch search speed.
(B) When the positive home switch is on, the motor decelerates and stops. Then, home is Completed

(C) After homing completion, the deceleration stop transfer distance by the Homing Acceleration (0x609A) value is

expressed as the current position.
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5.7

Touch Probe Function

Touch probe is a function to rapidly capture 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)

In the case that wafers are piled up on a wafer stack, the presence of wafer can be determined by

scanning the stack once using mapping sensor. At this moment, any unnecessary movement of

robot can be prevented by use of the value of wafer loading position captured rapidly.

Motor

-

l'll"'l"llll"ﬂ"({l(lﬂllll ‘

Wafer Stack

Touch Probe function(0x60B8)

Touch
Probe
Function
Touch Probe 1
Touch Probe 2
Index(Z) Pulse

Touch Probe status(0x60B9)

>

Touch Probe 1 rising edge position value

ox60BA—————————»

Touch Probe 1 falling edge position value

| (ox60BBy———————— »

Touch Probe 2 rising edge position value

—exeBey—————————————————>
Touch Probe 2 falling edge position value

- (ox60BDy————————————— >

The position value of the encoder (Position Actual Value, 0x6064) is latched by the following trigger
events according to the set value. At the same time, it is possible to latch independently at the

rising/falling edge of each input of 2 channels.
= Triggered by the touch probe 1 (I/O, PROBE1)
= Triggered by the touch probe 2 (I/O, PROBE?2)

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

Index S Name CEOEILE Accessibility .PDO Unit
Index type Assignment

Touch Probe Function
0x60B8 ) (Touch Probe Function) UINT RW Yes )

Touch Probe Function
0x60B9 ) (Touch Probe Status) UINT RO Yes )

Touch Probe 1 Positive Edge Position Value
0x60BA ) (Touch Probe 1 Positive Edge Position Value) DINT RO Yes uu

) Touch Probe 1 Negative Edge Position Value
0x608B (Touch Probe 1 Negative Edge Position Value) DINT RO ves uu

Touch Probe 2 Positive Edge Position Value
0x60BC ) (Touch Probe 2 Positive Edge Position Value) DINT RO ves w

Touch Probe 2 Negative Edge Position Value
0x60BD ) (Touch Probe 2 Negative Edge Position Value) DINT RO ves uu

B Touch Probe Timing Diagram

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

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

0x60B8.0
(0x60B8.8) ) I_
0X60884
(0x6088.12) _,—I i) ‘ i) I_,_ :
"-.‘ Latch start Latch start
¥ H H A 2
0x60B9.0
(0x60B9.8)

i ;
0x60B9.1 *I 'I
(0x60B9.9)
(ooxXea%OBBS >< Position 1 Latched >< Position 3 Latched
Probe input |_| 1—| M —3‘
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®* Continuous Trigger Mode (0x60B8.1=1, 0x60B8.9=1):

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

0x6088.0
(0x60B8.8) _I :
0x6088.4 i
(0x6088.12) _.—l : :
Latch start "
x H ¥
0x6089.0 i
(0X60B9.8) i
§ i
0x60B9.1 .| :
(0X60B9.9) : |—~—
0x60BA ; N N T
(0x6080) i >< Position 1 Latched >< Position 2 Latched >< P:osmon 3 Latched
0x6089.6 >| >| ' >|
(0x60B9.14) 4 § <

Probe input |_| T| |_2| —3|

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

0x60B8.0
(0x60B8.8) ——
0x60B8.1 Single Trigger mode Continuous Trigger mode
(0x60B9.9)
0x60B8.2
(0x60B9.10)
0x60BA Position 1 Position 5\ / Position 6 \/ Position 7 \/Position 8\/ Position 9
© )ESOBC) R Latched P Lalched Latched Lalched Latched Latched
X / /
e : N : .'
0x60B9.6 i i L é
(0x60B9.14) — % — T } T ¥
31 2 3 4 %5 %6 N7 8 %9
Index(Z) Pulse | I | | | | I | l |
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6.

6.1

6.1.1

Drive Front Panel

R R R e R} jl:l:lf

B U U U U U oo

88084 ag =
@ @

Node ID setting switch

il B ™

Drive Application Function

\

Analog monitor output connector

7 -segment for indicating servo

LED for indicating EtherCAT communication
status and error

7-Segment for indicating servo status

7-Segment for indicating servo status consists of 5 digits as shown below, in the order of Digit1->Digit5
from right to left:

Three digits from Digits 3 to 1 of the 7 -Segment represents the drive status as described below if no
servo alarm occurs. In case of servo warning, they will indicate the warning status first, rather than

other ones.
Display of Digit 3 - Digit 1 Status details
[N =y NI e RS = BV &
’ U Ry Ry | OGNy NNy =AY =
STO connector not connected Positive limit sensor input
’ . Le L0 . e e
Servo OFF Negative limit sensor input

L ECTIRIC
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[ IR Ny = A N | ORGSR N
Servo ON Servo warning W10 occurred (code: 10)

Digit4 indicates the current operation status and servo ready status.

TGON signal indication

(OFF: stop, ON: rotating)
For position control: INPOS1 signal indication
For speed control: INSPD signal indication
For torque control: OFF
For position control: Position command input in
progress
For speed control: Speed command input in
progress
For torque control: Torgue command input in

progress
.\ Servo READY Status display

(OFF:Not Ready, ON:Ready)

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

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

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

mpny ey miNE PUgTN IR TN R
B U, L0, LS LY (), N} - P N}
Init state Pre-Operational state Safe-Operational state

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
status.

0o O00 B0 o000 8o 0o 0

D

Position control modes: Speed control modes: CSV Torque control modes: CST
CSP, PP and PV and PT

6-2 l
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-
-

L ]
g
O

D

| MR

Homing mode

i i W X

(On:servo ON, servo OFF)

In case of servo alarm, the Digits 5-1 blink and are displayed as below. The Digit 2 and the Digit 1
represent the alarm code. The servo alarm is displayed first, rather than other states.

101
o« Ll

n example of alarm

status output
AL-10 (IPM Fault)

Ex. 1) Limit signal input

Ex. 2) Servo warning triggered

L
'

’ A
R X

e

-
)
L ]
‘
[

DIGIT3~1: Forward limit input

DIGIT4 : INPOS1, Servo READY

DIGITS : Position control mode,
Servo ON

0' | N |
(R RN |

-
DIGIT3~1:

WO01(Main power phase loss)+W40(Low
voltage warning) occurred
DIGIT4 : INSPD, Speed command input in
progress, Servo READY

-

DIGITS : Speed control mode,
Servo ON

Ls éL ECTRIC
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6.2 Input/Output Signhals Setting

6.2.1 Assignment of Digital Input Signals

Set the digital input signal function and input signal level of the I/O connector. As shown in the figure
below, out of 15 input functions, up to 8 functions can be arbitrarily assigned to digital input signals 1 to

8.
1/0
Digital inpuf

Assignment Details ( \ | +24V IN E—

POT rorwardtccmi-trmmvn—
Revers
i g
HOME Origin sensor ~—> DI 1 E—
STOP Servo stop i}
*—> DI 2 12

PCON P control action . :_E

GAINZ Gain1,2 switching Assignable  Je—»[ b3 | 7 |+
PCL Forward torque I'|m'|t Digital input 1~8 DI 4 E_ i}
NCL Reverse torque limit setting E

PROBE1 Touch probe 1 (0x2200 ~ 0x2207) *—> DI 5 E—

PROBE?2 Touch probe 2 DI 6 E_ i}
EMG Emergency stop > ﬂ
ARST Alarm reset ~—> DI 7 E—

LVSF1 Cnction g 012519 wing pher T sgnet 9= —> DI 8 :lm i}

LVSF2 o et (042515 wire rer  dgna >

SV_ON Servo On q )

B Related Objects
Index R Name LIt Accessibility '.DDO 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 -
0x2206 - Digital Input Signal 7 Selection UINT RW -
0x2207 - Digital Input Signal 8 Selection UINT RW -

Set the digital input signal function and input signal level of the I/O connector. Select signals to assign
with bits 7 - 0, and set the signal level to the bit 15.
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Bit Setting content Setting . . .
- - - Assignable input signals
15 Signal input level settings Value
(0: contact A, 1: contact B) 0x00 Do not assignment
14~8 Reserved 0x01 POT
7~0 Assign input signal. 0x02 NOT
Contact A: The default status is 0 (Low). 0x03 HOME
Input 1 (High) to actuate it (Active High). 0x04 STOP
Contact B: The default status is 1 (High). 0x05 PCON
Input O (Low) to actuate it (Active Low). 0x06 GAIN2
0x07 PCL
0x08 NCL
0x09 PROBE1
Ox0A PROBE2
0x0B EMG
0x0C ARST
0x0D LVSF1
Ox0E LVSF2
OxOF SVON
B Example of Assigning Digital Input Signals 0x24 ABS_Reset

The following table shows an example of assigning input signals. Please check the set value of
0x2200~0x2207.

DI#1 DI#2 DI#3 DI#4 DI#5 DI#6 DI#7 DI#8

POT NOT HOME STOP PCON GAIN2 PROBE1 ARST
(Contact A) | (Contact A) | (Contact A) | (Contact A) | (Contact A) | (Contact A) | (Contact A) | (Contact A)

Assignment | Contact Details
0071 POT A | TomwardCCwrotatom :
reversBaRibtatior—] /o Setting Bit Setting .
0x02 NOT A a q . Details
prohibit (pin no) parameter | 15 [ 7~0 values
0x03 HOME A Origin sensor [
DI#1(11) 0x2200 0 0x01 0x8001 POT(A contact)
0x04 STOP A Servo stop q
- DI #2(12) 0x2201 0 | 0x02 | 0x8002 NOT(A contact)
0x05 PCON A P control action [
- —— DI #3(7) 0x2202 0 | 0x03 | 0x0003 | HOME(A contact)
0x06 GAIN2 A Gain1,2 switching ¢
— DI # 4 (8) 0x2203 0 0x04 0x0004 | STOP(A contact)
0x07 PCL - Forward torque limit PEONA
— DI #5(13) 0x2204 0 0x05 0x0005 \
0x08 NCL - Reverse torque limit contact
000 PROBE] A Touch orobe 1 DI #6 (14) 0x2205 0 0x06 0x0006 | GAIN2(A contact)
[
X ouch probe [ DI#7(9 | 0x206 | 0 | 0x09 | 0x0009 |PROBEL(A contac)
0x0A PROBE2 - Touch probe 2
DI # 8 (10) 0x2207 0 | 0x0C | 0x000C | ARST(A contact)
0x0B EMG - Emergency stop /
0x0C ARST A Alarm reset [
0x0D LVSF1 - Vibration control filter 1
0x0E LVSF2 - Vibration control filter 2
OxOF SVON Servo on
0x24 ABS_Reset Absolute value reset
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6.2.2

Assignment of Digital Output Signals

Set the digital output signal function and output signal level of the I/ O connector. As shown in the figure
below, out of 11 output functions, up to 4 functions can be arbitrarily assigned to digital output signals 1

to 4.
Servo drive
1/0
Digital output
“SS'gt"me" Details 1 DO1+ |—p
BRAKE Brake >
2 DO1- |—p
ALRAM Alarm >
RDY Servo ready >
ero speed reache > Assignable
INPOS1 Position reached 1 > 18 DO2- |—p
TLMT Torque limit » | Digital output 1~4 setting
VLMT Speed limit p| (0x2210 ~ 0x2213) 3 E—»
INSPD Speed reached >
WARN Warning >
Rotation detection
TGON >
output g 19 | poa+ |—>
INPOS2 Position reached 2 >
B Related Objects
Index Sl Name ML 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 -
0x2213 Digital output signal 4 selection UINT RW -

Assigns the digital output signal 1 function and set the output signal level of the 1/0O connector. Select
signals to assign with bits 7 - 0, and set the signal level to the bit 15.
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Bit Setting content Setting Assignable output
15 Signal output level settings Value signal
(O: contact A, 1: contact B) 0x00 Do not assignment
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 Examples of Assigning Digital Output Signals

The following table shows examples of assigning output signals. Please check the set value of
0x2210~0x2213

DO#1 DO#2 DO#3 DO#4

BRAKE ALARM RDY ZSPD
(Contact B) | (ContactB) | (Contact A) | (Contact A)

COra

Assignment o Details
0x01 BRAKE B Brake q i
- i -
0x02 | ALARM B Alarm 4 CN1 Setting Setting Details
(Pin no) parameter 15 7~0 value
0x03 RDY A Servo ready [
DO#1(1,2) 0x2210 1 0x01 0x8001 | BRAKE(B contact)
0x04 ZSPD - Zero speed reached ¢
— DO # 2 (17,18) 0x2211 1 0x02 0x8002 | ALARM(A contact)
0x05 INPOS1 A Position reached 1
— DO #3(3,4) 0x2212 0 0x03 0x0003 RDY (A contact)
0x06 TLMT - Torque limit
— DO # 4 (19,20) 0x2213 0 0x04 0x0004 | ZSPD(A contact)
0x07 VLMT - Speed limit
0x08 INSPD - Speed reached
0x09 WARN - Warning
0X0A TGON ot
fall |’rp| il
0x0B INPOS2 - Position reached 2
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6.2.3

Assignment of Analog Output Signals

Providing 2 channels of Analog monitor to adjust drive gains or to monintor state parameter

t

9
=
N
S
c

o

=

+24V IN

I/0

N

(DI1)

Digital output
DO 1+

[ ¢ B
DO 1-
DI 1 E—ﬂ 17 DO 1+
SR e ML T
DI3 i*
CER 3 DO 3+
DI 4 E_@
(o7 | o & =
/ —
Analog output
1 MONIT1 (E
Analog &EAGND :
Monitor 2 MONIT2
4 AGND
B Related Objects
Index Sub Name VLD Accessibility '.DDO Unit
Index type Assignment
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 -
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Analog monitor output mode (0x2220)

Analog monitor output range is -10~+10V. If setting value is 1, output value is positive value only.

Set value Setting details Details

Positive(or negative)
0 value output value

Analog output A\
voltage

+10V

v

oV

Positive value output
value only

Analog output
voltage

ov

v

Analog monitor channel 1 setting (0x2221)

Configure the monitoring variables to be output to the analog monitor output channel 1.

Setting Value Display item Unit
0x00 Speed feedback rpm
0x01 Speed command rpm
0x02 Speed error rpm
0x03 Torque feedback %
0x04 Torque error %
0x05 Position error pulse
0x06 Accumulated operate overload percentage %
0x07 DC link voltage vV
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
0x13 Real position value uu
ox14 Target position value uu
0x15 Position command speed rpm, mm/s
0x16 Hall U signal -
0x17 Hall V signal -
0x18 Hall W signal -

6-9
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Th voltage is calculated as follow when analog monitor is output
Channel 1 output voltage [V] = [Monitoring signal value (0x2221) — Offset (0x2203)] / Scale (0x2205)
Channel 2 output voltage [V] = [Monitoring signal value (0x2222) — Offset (0x2204)] / Scale (0x2206)

For example, if you input 100 to the scale when monitoring the speed output, the output will be 100
[rpm] per 1 [V].

B Setting example

The following shows an example of monitoring ripple during 1000 rpm operation of speed feedback
signal

LEEd

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

" magnification

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

When the servo drives from -1000[rpm] to 1000[rpm], the first figure has an offset of O[rpm], so the O[rpm] point is
located at the Zero Crossing (middle dotted line) point. Since the scale is 500 [rpm], 500 [rpm] per 1 [V], and -1000 to
1000 [rpm] with a total of 4 squares. The second picture shows the case where the offset is entered as 1000 [rpm], and
the position of the zero crossing point is changed at 1000 [rpm]. Thirdly, since the output scale is 100 [rpm], it enables

monitoring by enlarging the point reaching 1000 [rpm] more precisely than the existing 500 [rpm] per 1 [V].

l LS—ELEC'!_!_-HC
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6.2.4

Use of User I/O

User 1/0 means that some of I/Os provided by the drive are used for individual purpose of the user, in
addition to the purpose of controlling the drive itself. All contacts provided by the input/output connector
(I/O) can be used as User 1/0.

If only a few user I/Os are needed, you can wire the drive with the I/O connector rather than a separate

I/0 module, reducing the cost.

This drive is available with up to 8 points for input signals and 4 points for output signals as the user
I/0.

B How to Set User Input

DI

|

DI

I

DI

DI

J:go

1)

2)

1

2

3

4

EEEE]

Servo drive

1/0

rr.r1rr.rir. T

Digital input
[ +24vIN 6
Not assignedII 1
NOT 12
HOME 7
STOP 8
PCON 13
GAIN2 14
PROBE1 9
ARST 10

i

Set the function of digital input port to be used as the user input to "Not assigned (setting value of
0)." (Refer to Assignment of Input Signals.)

Read the values of the corresponding bits (0x60FD.16-23) from the digital input (OX60FD), in order

to use them as the user input.

Upper level
controller

Digital Input
(0x60FD)

6-11



6. Drive Application Function

6-12

B Related Objects

Index Ir?cl;:x Name V?)r/isgle Accessibility Assliag[;%ent Unit
OX60FD | - (DDi?;tif‘;lin:fjts) UDINT RO Yes .

Bit Description
0 NOT (negative limit switch)
1 POT (positive limit switch)
2 HOME (origin 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(I/O pin 7), 0:Open, 1:Close
19 DI #4(l/O pin 8), 0:Open, 1:Close
20 DI #5(1/0 pin 13), 0:Open, 1:Close
21 DI #6(1/O pin 14), 0:Open, 1:Close
22 DI #7(1/O 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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B How to Set User Output

Servo drive

(DO1)

Not assigned

Upper level

f

—>

-
controller ) 2 | Not assigned
T ==
.1 - - (LO2) 17 ALARM+
18 ALARM-
Digital Output (DO3) 3 RDY +
(0Ox60FE)
4 RDY-
(DO4) 19 INPOS1+
20 INPOS1-

1) Set the function of digital output port to be used as the user output to "Not assigned (setting value

of 0)." (Refer to Assignment of Output Signals.)

2) Set the bits (bits 16-19) corresponding to the port used as the user output for the bit mask

(Ox60FE:02) to Forced Output Enabled (setting value: 1).

3) Using physical outputs (OXx60FE:01), set the value corresponding to the user output for the relevant

port (bits 16-19) to O or 1.
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B Related Objects

Index R Name Mo Accessibility '.DDO Unit
Index type Assignment

Digital output

(Digital Outputs)

0 Number of entries USINT RO No

O0x60FE
1 Physical outputs UDINT RW Yes -
2 Bit mask UDINT RW No -

They indicate the status of digital outputs.

= Description of physical outputs

6-14

Bit Description
0to 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (/O pins 1 and 2)
16 Provided that the relevant bit mask (Ox60FE:02.16) is set to 1.
Forced output (0: OFF, 1: ON) of DO #2 (/O pins 17 and 18)
17 Provided that the relevant bit mask (Ox60FE:02.17) is set to 1.
Forced output (0: OFF, 1: ON) of DO #3 (/O pins 3 and 4)
18 Provided that the relevant bit mask (Ox60FE:02.18) is set to 1.
Forced output (0: OFF, 1: ON) of DO #4 (I/O pins 19 and 20)
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)
281031 Reserved
= Description of bit mask
Bit Description
0to 15 Reserved
16 Zs(rjc;;j output setting (O: Disable, 1: Enable) of DO #1 (I/O pins 1
17 Forced output setting (0: Disable, 1: Enable) of DO #2 (I/O pins 17
and 18)
18 Zrc:(rjcz;j output setting (0:Disable, 1:Enable) of DO #3 (I/O pins 3
19 Forced output setting (0:Disable, 1:Enable) of DO #3 (I/O pins 3
and 20)
20to 31 Reserved
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6.3 Electric Gear Setup

6.3.1 Electric Gear

This function sets the electric gear when you want to drive a motor by so-called user unit, the minimum
unit in which the user intends to give a command.

When using the electric gear function of the drive, you cannot utilize the highest resolution of the
encoder; thus, in case the upper level controller has the function, please use it if possible.

Set the gear ratio within the range of 1000-1/1000.
Typically, electric gears are used in the following situations:
(1) When Driving Loads Based on User Unit

- Electronic Gear provides convenience by converting User Unit [UU] into the unit desired by the user.

NN

100000[mm]

1[mm]
<>

|
<

For example, let's assume that there is a ball screw that moves 1 [mm] per motor revolution. At this
time, the resolution of the motor is 524288[ppr]. That is, to move 1 [mm], 524288 [Pulses] must be

input to the servo If you want to move 27 [mm], you need to do additional calculations and the user
must directly input the massive value of 14155776 [Pulse].

However, the inconvenience of command value input can be improved when gear ratio is used.

For example, if you want to move 1[mm] by inputting 1[Pulses] to the servo, try setting the gear ratio
as follows.

Motor Resolution[0x6091.1]
Shaft Resolution[0x6091.2]

X User Demand Pulse[UU]

524288
= —— x1[UU] = 524288[UU] = 1[mm]

Entering 524288 in the motor resolution and 1 in the shaft resolution internally sets the movement
ratio of the ball screw for one revolution of the motor. When moving 1 [mm], the user only needs to
input 1, which is the same value as 1 [mm], in User Demand Pulse, so the unit is the same, so it is
convenient for command input.

As another example, if you want to move 0.0001 [mm] when you input 1 [UU], the gear ratio calculation
formula is as follows.

Motor Resolution[0x6091.1]
Shaft Resolution[0x6091.2]

X User Demand Pluse[UU]

524288 1[mm]

= — X 1[UU] =
10000 U] 10000

x 1[UU] = 0.0001[mm]

With the above gear ratio setting, it is possible to move by 0.0001 [mm]/1 [UU], and when inputting 10
[UU], it is possible to move by 0.001 [mm], so the user can conveniently input the desired unit [UU].
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- You can command the driving based on the user unit, regardless of the encoder (motor) type. For
the ball screw type of encoder with a pitch of 10 mm, the comparison is given below for 12 mm of

movement:

(A) 5000ppr encoder

(B) 19 bit encoder

=[asssss i

ATTHATTLT TR LA R LA LALLTRA LAWY

szl

ATIHTATLTTTTTIRRARERLTRRAR A RN

(A) 5000 ppr encoder (B) 19-bit encoder
. 5000*12/10 = 6000 524288*12/10=629145.6

Electric

Gear
Disable Different command should be given depending on the encoder (motor) used for the same

distance movement.
For a command given in the minimum user unit of 1 um (0.001 mm)

Electric Motor Revolutions = 5000 Motor Revolutions = 524288

gear
settings Shaft Revolutions = 10000 Shaft Revolutions = 10000

If the
electric Can move through the same command of 12000 (12 mm= 12000 * 1 um), regardless of the
gear is encoder (motor) used.

used

(2) When Driving High-Resolution Encoder at High Speed but Output Frequency of Upper Level
Controller or Input Frequency of Drive is Limited

- The output frequency of a general high-speed line drive pulse output unit is approximately 500
Kpps, while the allowed input frequency of the drive is approximately 1-4 Mpps. For this reason,
when driving a high-resolution encoder at high speed, 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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6.3.2

Example of Electric Gear Setup

B Ball Screw Load

Apparatus specification

ﬂm

Pitch: 10 mm, Reduction gear ratio: 1/1

User Unit

1um(0.001mm)

Encoder specification

19-bit (524288 PPR)

Amount of load
movement/revolution

10[mm] = 10000[User Unit]

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 10000

B Turntable Load

Apparatus specification

Reduction gear ratio: 100/1

User Unit

0.001°

Encoder specification

19-bit (524288 PPR)

Amount of load
movement/revolution

360/100/0.001=3600

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 3600

B Belt + Pulley System

Apparatus specification

D @

Reduction gear ratio: 10/1, Pulley diameter: 100mm

User Unit

1um(0.001mm)

Encoder specification

19-bit (524288 PPR)

Amount of load
movement/revolution

PI1*100/10/0.001=31416

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 31416
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6.3.3 Calculation of speed and acceleration/deceleration
when using electronic gear

® Index Velocity setting method

The ratio of speed and acceleration/deceleration when the gear ratio is 1:1 is as follows.

Encoder Pulse per Resolution[ppr] : 60[rpm]
= Index Velocity[uu/s] : Demand Speed[rpm]

If the user wants to drive a 19-bit motor at a speed of 3000 [rpm], the velocity value of the index is
calculated as follows.

524288[ppr] : 60[rpm] = Index Velocity[uu/s]:3000[rpm]
Index Velocity[uu/s] = 26214400[uu/s]

If the gear ratio is not 1:1, the speed will be affected by the gear ratio. Therefore, consider the value of
the gear ratio and use the following formula.

Index Velocity[UU /sec]
Encoder Pulse per Resolution Shaft Resolution

=D d Speed X X
emand Speed[rpm] Motor Resolution 60[rpm]

X Application example
When applying Motor Resolution: 524288 / Shaft Resolution:

Calculate Index Velocity input value when the user wants to drive at 3000 [rpm]

524288 20

Index Velocity[UU /sec] = 3000[rpm] X 524288 X 60[rpm]

Index Velocity[uu/s] = 1000[UU /sec]

Index 0

Index Type | Relative .;i
Distance [UU] 524288
velocity (U/s] || [ 1000
Acceleration [UU/s"2] 10000
Deceleration [UU/5"2] 10000
Registration Distance [UU] 100000
Registration Velocity [UU/s] 1000000
Repeat Count ik
Dwell Time [ms] 200 |
Next Index || |1 -
Action \Next Index :J

I Copy | [ Paste ]

If 1000 [UU/s] is input to Index Velocity, it drives at 3000 [rpm].
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Index Acceleration / Deceleration setting method

Acceleration and Deceleration are set based on the arrival time and set using the index Velocity value.

Velocity[uu/s]

Time of concentration[sec] =
[sec] Acceleration or Deceleration[uu/sec?]

Time of concentration means the time it takes for the Feedback Speed to reach the Velocity registered
by the user as the target reaching time.

X Application example
When applying Motor Resolution: 524288 / Shaft Resolution:

20 gear ratio to a 19-bit motor, if you want the feedback speed to reach 3000 [rpm] in 0.1 second

1000[uu/s]
Acceleration or Deceleration[uu/sec?]

0.1[sec] =

Acceleration or Deceleration[uu/sec?] = 10000[UU /sec]

Index 0

Index Type [ Relative v ]
Distance [UU] 524288
Velocity [UU/s] 1000
Acceleration [UU/s"2] 110000
Deceleration [UU/s"2] 10000
Registration Distance [UU] || 100000
Registration Velocity [UU/s] 1000000
Repeat Count 1
Dwell Time [ms] 200
Next Index 1 - ]
Action || | Next Index v]

— e,

1 6

Therefore, the values of Acceleration and Deceleration can be set as above.
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6.4

6.4.1

Settings Related to Speed Control

Smooth Acceleration and Deceleration

For smoother acceleration and deceleration during speed control, you can generate an
acceleration/deceleration profile with trapezoidal and S-curved shapes for driving. At this moment, S-
curve operation is enabled by setting the speed command S-curve time to a value of 1 [ms] or more.

The speed command acceleration/deceleration time (0x2301 and 0x2302) is the time needed to

accelerate the drive from zero speed to the rated speed or to decelerate it from the rated speed to zero
speed.

Speen

Motor rated
speed

AN

: : —
\ ) \ ) Time
Speed cémmand Speed mand

acceleration deceleration
time(0x2301) time(0x2301)

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 shaped acceleration/deceleration profile for

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

Speedp

Accelera Deceler
ation ation
time time



6. Drive Application Function

6.4.2 Servo-lock Function

During the speed control operation, the servo position will not be locked even when 0 is entered for a
speed command. This is due to the characteristic of speed control; at this moment, you can lock the
servo position by enabling the servo-lock function (0x2311).

Setting Value Setting content
0 Servo-lock function disabled
1 Servo-lock function enabled

Using the servo-lock function, the position is internally controlled relative to the position at the time of
inputting O as a speed command. If you input a speed command other than 0, the speed control will be
switched to the normal mode.

6.4.3 Signals Related to Speed Control

As shown in the figure below, when the value of speed feedback is not more than the ZSPD output
range (0x2404), a ZSPD (zero speed) signal will be output; and when it is not less than the TGON
output range (0x2405), a TGON (motor rotation) signal will be output.

EC AN

Motor speed

TGON output

range
ZSPD output /
range / >
Time
T ZSPD
TGON

In addition, if the difference between the command and the speed feedback (i.e., speed error) is not
more than the INSPD output range (0x2406), an INSPD (speed match) signal will be output.

B Related Objects

Index Sub Name VLD Accessibility '.DDO Unit
Index type Assignment

0x2404 - ZSPD Output Range UINT RW Yes rpm

0x2405 - TGON Output Range UINT RW Yes rpm

0x2406 - INSPD Output Range UINT RW Yes rpm
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6.5

6.5.1

Settings Related to Position Control

Position Command Filter

This section describes how to operate the drive more smoothly by applying a filter to a position
command. In the case of motion with transient response characteristics, a shock wave (jerk) may
occur. In this case, if you enter an appropriate value, critical braking (appropriate response) is
possible.

For the purpose of 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 moving
average. However, if the value of position command average filter time constant (0x210A) is too large,
it may reach the target position slowly, and so proper setting is required.

You can use a position command filter if:

(1) If the electric gear ratio is 10 times or above

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

Speed N
Target
speed -
TargSt Command
speed*63}| - o
% before filtering
Command after
Target filtering
speed [~ -
*37% |
I
! N
B 4
<> Time
0x2109 0x2109
Position command filter using position command filter time constant (0x2109)
SpeedN
|
| _ Command
! before filtering
| Command after
! filtering
|
|
:
| N
7
<«—> <> Time
0x210A 0x210A
AN
Speed
0x210A _ Command
before filtering
Command after
filtering
AN
N 7
Time

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

Index Sub Name VLD Accessibility I.DDO Unit
Index type Assignment
0x2109 - Position Command Filter Time Constant UINT RW Yes 0.1ms
0x210A - Position Command average filter time constant UINT RW Yes 0.1ms

6.5.2 Signals Related to Position Control

As shown in the figure below, if the value of position error (i.e., the difference between the position
command value input by the upper level controller and the position feedback value) is not more than
the INPOS1 output range (0x2401), and is maintained for the INPOS1 output time (0x2402), the
INPOS1 (position completed 1). Signal will be output, provided that the position command is not
renewed.

At this moment, if the position error value is not more than the INPOS2 output range (0x2403), the
INPOS2 (position completed 2) signal will be output, regardless of whether the position command has
been renewed or not.

Speed N
Command
—— Feedback
N
R 4
‘:'\ v:\‘ Time
I Start time of | .
. End time of
e I I
Position g\ : rsgii\fcvilc?r? : renewing position
error | | command
I I
INPOS1/2 | | I
I
output -~
range >
A2t

I
I
| e
INPOS1(for output time=0) :
I
INPOS2 I

B Related Objects

Index Sub Name VEL2aO Accessibility I.DDO Unit
Index type Assignment

0x2401 - INPOS1 Output Range UINT RW Yes uu

0x2402 - INPOS1 Output Time UINT RW Yes ms

0x2403 - INPOS2 Output Range UINT RW Yes uu
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6.6 Settings Related to Torque Control

6.6.1 Speed Limit Function

In the 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 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 setting (0x230D), as described below. With the output value of VLMT
(speed limit), you can verify if the speed is limited.

Setting Value Setting content
0 Limited by speed limit value (Ox230E)
1 Limited by the maximum motor speed

B Related Objects

Index Sl Name ML Accessibility PDO Unit
Index type Assignment
0x230D - Speed Limit Function Select UINT RW No
0x230E - Speed Limit Value UINT RW Yes rpm
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6.7

Positive/Negative Limit Settings

This function is 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 6.2.1 Assignment of Digital Input Signals.

NOT  [r—eie—]

:ﬁm

POT

TN EN R

1/O Pin 11(Default value)

If the positive/negative limit signals are input, the motor will stop according to the emergency stop
setting (0x2013).

1/O Pin 12(Default value)

Setting
Description
Value
The motor will stop according to the method set in the dynamic brake control
mode (0x2012).
0 It will stop using the dynamic brake, and then maintain the torque command
at 0.
1 Decelerates to stop using the emergency stop torque (0x2113).

B Related Objects

Index =iio Name VEIES 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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6.8 Setting the Brake Output Signal Function

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

The brake signal will be output if the motor rotation speed goes below the set speed (0x2407) or the
output delay time (0x2408) has elapsed after the servo OFF command.

Servo OFF or

,~~" Alarm occurred
Brake output speed
Rotation (0x2407)
speed
i
Servo |
ON/OFF 1
|
|
Brake I
signal ‘ |
|
>
Brake output delay time

(0x2408)

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

_-- Servo OFF or
e Alarm occurred
! __ Brake output speed
Rotation ! . (0x2407)
speed L ——momm Lo 4‘77'
| | }
B AR S S
|
Servo ! |
ON/OFF | 1
1 ]
| B
Brake | ‘
signal ‘ |
—
Brake output delay time
(0x2408)

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

Set the time to delay 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 then turn off the PWM after this set time, in order to prevent it from running down along the axis.
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Servo OFF or Time when the
77 alarm _-— PWM output
,'/ occurred Y// turn off Motor
|
| PWM OFF delay time !
! I
L (0x2011) R 11
I gl
| I
Servo !
ON/OFF | | Lond
! |
PuM GraVity
output S B h ) direction
Brake
signal

(1) If Brake Signal Outputs First Before PWM Output Turns off

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

Servo OFF or
7 Alarm Time when the Motor
< occurrgd,—" ‘‘‘‘‘‘ -~ PWM output
\ L turn off
PWM OFF delay time 11
| (0x2011)
| |
| |
Servo |
ON/OFF | I Load
‘ l
PWM
output ||||l||||||' Grai'ty
- - - direction
Brake
signal

(2) If PWM Output Turns off First Before Brake Signal Outputs

The PWM output is turned off first before the brake signal output, allowing the drop along the vertical
axis due to the gravity.
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6.9

Torque Limit Function

You can limit the drive output torque to protect the machine. It can be set by the torque limit function
(0x2110). The setting unit of torque limit value is 0.1%.

= Description of Torque Limit Function Setting (0x2110)
Limit Description
function
"""" 0X60E0
! v / 0x6072
//"\ Forwi?:j§torque l.“ /,/"— ”' Max. torque
Internal Tlﬁ:‘;e —> [ > | » \ — > .
torque ‘ ‘,_/‘ 4"_/‘ \‘h’/ Torque
limit 1 ; \ Ref.
0x60E1 y
(Set Reverxse torque <
value 0) limit /
Limits the torque using positive/negative torque limit value according to the driving direction; the
maximum value is limited by the maximum torque (0x6072).
- Forward: 0X60EQ, Reverse: Ox60E1
_____ 0x6072
ST Max. torque
Internal | s
torque
limit 2
Torque ;
(set input i | /,———:I_—(;r——;;——\
value 1) R;‘f_
Limits the torque only by the maximum torque (0x6072) regardless of the driving direction.
; 0x2111
-w Forward torque
o limit
External Torque / |
: —> > ——>
torque a1/ S R/ I I R/ N [ g S—
limit > Tordue
(set | s
value 2 0x2112 L
) Reverse Torque 4~
limit /

Limits the torque using external positive/negative torque limit value according to the driving direction.

- Forward: 0x2111, Reverse: 0x2112
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oFF { 0X60EO
—————— »  Forward torque
PCL \ limit S/
on £ okt
S b »  External forward !
i \ torque limit /
T \/ |
Internal ia;tlte —> > — >
and ‘ / \‘N/ Torque
external ! L Ref.
torque ! P ——— .
limits 4 oFfF [ 0x60E1
v e Reverse torque !
\ \ limit /
(set NCL | N /
value 3) oN 0x2112
—————— »  External reverse !
\ torque limit /
Limits the torque using internal and external torque limit value according to the driving direction and
the torque limit signal.
- Forward: Ox60EQ(if PCL signal is not input), 0x2111(if PCL signal is input)
- Reverse: Ox60EL(if NCL signal is not input), 0x2112(if NCL signal is input)
0x221D
Analog torque !
limit offset /
Analog
Torque ————p —eo—>
input >' Torque
0x221C
A Analog torque i
\ limit scale J/
Analog | _ Restricted by torque limited value which in put as analog.
torque
limit - Restriced forward direction / reverse direction torque regardless of +/ - of analog voltage.
(set - The torque limit against the analog input voltage is as follows
value 4) 4 9 ginp 9 ’
to 4, the torque is limited according to the analog

- If the torque limit function setting (0x2110) is set
input voltage. The limit value is determined by the f

Torque limit value(%)

ollowing formula.

)XTorque command scale(0x221D)
10

1000

When the input voltage is -10[V]

B <input voltage(mV) — Torque input of fset(0x221C)(mV))

Example 1) If the command scaler is set to 100 and the offset is set to 0

10000(mV) — 0(mV)

100
~100[%)

Torque limit value(%) =<

-Torque is limited up to 100[%]. Conversely, if the
limited to 100[%)].

X— =
) 10

user inputs the input voltage as 10[V], the torque is

1000

6-29



6. Drive Application Function
—{_PeL
* /TORB07Z 7,
P N ! i Max. !
0x60B2 Torque \.__torque __/ S
' Target Offset <’ Feed-foward / - Ox%OEO .
' by ; + : :
o a / Gain V Ol'Wa"rmittorque
Filter v /o
Torque Limit / { 0x2111 |
Velocity Function » External folrwlard j
mmmmmmmne Limit Speed Control [ torque limit
{ Velocity Function 2l ’
L Ref. % P Gain I Gain %
N 1 /s
/ \ Ref.
ST Ox2112 ”””” A N
--------------------- External reverse }4’ $elect -0x21 10
986063 N\ torque limit / /
Position Actual %\ “\_ " "
Internal Value  {  ZZZTTIIITTIIIITTN o i
S L) S 0X60E1 e
: Reverse torque A
\ limit J
B Related Objects
Sub Variable I PDO .
Index Name Accessibility . Unit
Index type Assignment
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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6.10 Gain switching function

6.10.1 Gain group switching

Gain group Gain group

2 used' 4.'|J§EAL

GAIN2 sensor
input f \

]

.
n

This function is to switch between the gain groups 1 and 2, as one of gain adjustment methods. You
can reduce the time required for positioning through switching gains.

A gain group consists of position loop gain, speed loop gain, speed loop integral time constant, and
torque command filter time constant. The gain switching function (0x2119) can be set as follows:

= Description of Gain Switching Function (0x2119)

Setting Value Setting content
0 Only the gain group 1 is used.
1 Only the gain group 2 is used.

Gain is switched according to the GAIN2 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 switching is as follows:

Gain switching time 1 (0x211A)

Gain switching waiting time 1
(0x211C)

—
<—

Gain switching time 2 (0x211B)

Gain switching waiting time 2

(0x211D)
Waiting time1  Switching timeT Waiting time2  Switchingtime2
Px211C ! 0x211A 10x211D ! 0x2118,
S S— >
[} [} [}
Gam i i
group1 i i
[} [}
[} [}
i Gain group2 i

Gain switching condition is

Gain switching condition is
met

. 24
% (ex. GAIN2, ZSPD, INPOST) 7 notmet
Time
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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6.10.2 P/PI Control Switching

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

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

The PI/P control switching functions are used to switch between the Pl and P controls under the
condition of the parameters within the servo (such as torque, speed, acceleration, and position
deviation); specifically, they are used under the following situations:

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

Position control: To suppress undershoot during positioning, resulting in a reduced positioning time.

You can accomplish similar effect by setting the acceleration/deceleration of the upper level controller,
the soft start of the servo drive, the position command filter, or etc.

Speed Overshoot

S/ N Motor
/ \
J/ v \——¥ speed
y Speed r‘/ Y
/ command N
// \\
/ \
/ N
7/ \
II \\
2 \I/ ™ ~___

Undershoot Posiftioning

time
You can configure these settings in the P/PI control switching mode (0x2114). Please see the details
below: Switching to P control by PCON input takes precedence over this setting.

Setting Value Setting content

0 Always PI controlled

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

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

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

4 Switches to the P control if the position error is larger than the P control
switching position error (0x2118).
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B Related Objects

Index Sub Name VEL2aO Accessibility F.)DO 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 always using the PI Control rather than P/PI control switching for speed control, the integral term
of acceleration/deceleration error is accumulated, resulting in an overshoot and an extended
positioning time. At this moment, you can reduce the overshoot and the positioning time using an
appropriate P/PI switching mode. The figure below shows an example of switching mode by torque
command:

Speed Overshoot Speed Overshoot

When using PI/P
control switching

\
When using Pl control  \ h
\

AN A\ \ A
E\/ i Time i Vi Time
K : l
Positioning bositioning
time time
Speed
Torque
command
+0x2115 [7777 A
| |
| 1
i i
1 |
| |
-0x2115 [~777" FTTTTTTTT e R
i i
| |
| i
I |
| |
| i
X X
PI PI
P control Pl control P control
control control
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6.11 Motor Overload Protection

In order to prevent burnout due to overheating of the motor,/?T it provides a motor overload protection
function by an algorithm and a motor overload protection function through a motor thermal time

constant.

6.11.1 I?TAlgorithm protection

Provides a function to cut off the motor current output when the estimated motor temperature
exceeds the standard by tracking the flow of current output from the drive. Since this function

is calculated based on motor parameters [0x2000] or3™¢Party Motor parameters [0x2802], [0x2803]
and operating time at maximum current [0x2031], it must be set accurately. (This function is available
from OS Ver2.00 or higher.)

For example, assuming that the specifications of the motor are as follows,

Motor rated current: 3[A]
Motor maximum current: 9[A]
Operating time at maximum current: 1000[ms]

Drive output current (I,,,;) : 6[A]

I*Tyimie = ((94)% — (34)%) x 1000ms = 720004%ms

PTimie _ 720004%ms

T = = = 2666ms
T L — (3A)2 (64)% — (34)?

A

Torque

300% w

200%

TLimit

3
x
Az
7

cccccdes
cccccepe

100%

J

Continous

Time

_’
_>
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B Related Objects

Index SUE Name VEnTElE Accessibility PDQ Unit
Index type Assignment
0x2000 |- Motor ID UINT RW No -
0x2031 |- Operation Time at Peak Current UINT RW No ms
0x2802 |- [3rd Party Motor] Rated Current FP32 RW No Arms
0x2803 |- [3rd Party Motor] Maximum Current FP32 RW No Arms

6.11.2 Protection by motor thermal time constant

Provides a function to cut off the motor current output when the temperature exceeds the standard by
estimating the motor temperature based on the relationship between the winding and ambient of the
motor. This function is activated when the motor thermal protection function activation [0x2034]
parameter is set to 1, and it is calculated based on the motor thermal time constant [0x280D], so it
must be set correctly. (This function is available from OS Ver2.00 or higher.)

The formula to calculate the motor thermal time constant is:

[}

Thermal time constant[sec] = Thermal resistance [watt

sec
] X Thermal capacitance[watt * T]

B Related Objects

Index Ll Name VETELED Accessibility PDQ Unit
Index type Assignment
0x2034 - Motor Thermal Protection Enable UINT RW No -
(o]
0x280D - [3 Party Motor]Thermal Time Constant | FP32 RW No /v%att
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6.12 Dynamic brake

What is Dynamic Brake?

Dynamic brake electrically short-circuits the phase of the servo motor to stop it rapidly. Circuits related
to the dynamic brake are integrated into the drive.

The drive short-circuits only two phases or all of three phases depending on the model type.

Drive

Servo moto

Precautions when using dynamic brake when main power is off, when SV_Off, protection operation
(alarm occurrence, EMG stop) are as follows.

- Dynamic brake is a function for emergency stop, do not stop the motor with SV_Off signal. The
built-in dynamic brake circuit may be damaged due to deterioration of internal elements.

- Do not drive the motor with an external force. The motor generates electricity by an external force,
and when the dynamic brake circuit is damaged, a short-circuit current may be generated and
smoke or burn may occur.

- If the dynamic brake operates while driving at rated speed, you must stop for about 10 minutes.
If used under critical operating conditions, the resistor may be damaged and the dynamic brake
may not operate.

- When using the dynamic brake frequently other than in an emergency, be sure to operate the
dynamic brake after the servo motor stops.

Dynamic brake operation restart time

10[min)
Rated speed(rpm)
Drving speed(rpm)

Brake restart tim(min) =

( )?

—EX) n case of operation of dynamic brake during operation of rated speed 2000 [rpm] motor at 3000 [rpm]

10[min)
2000(rpm),,
(3000(rpm))

Brake restart tim(min) =

Brake operation restart time [min] = 22.5min
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6-38

Servo
ON/OFF

Rotation
speed

Dynamic

brake

Setting value: 0

Hold the dynamic brake after stopping the motor using

the brake

Servo

|
|
i
ON/OFF w
|
|
|
|
|

Rotation
speed

Dynamic

brake .

Setting value: 1

Release the dynamic brake after stopping the motor

using the brake

—>

Servo Servo
ON/OFF  |________ ON/OFF
Rotation Rotation
speed speed
Dynamic Dynamic
brake = brake e
Setting value: 2 Setting value: 3
Release the dynamic brake after free- Hold the dynamic brake after free-run
run StOp stop
B Related Objects
Index Sl Name M Accessibility PDO Unit
Index type Assignment
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
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6.13 Regeneration Brake Resistor Configuration

Regeneration refers to a phenomenon where the kinetic energy of the motor is converted to electric
energy and input into the drive because of driving a load with large inertia or sudden deceleration. At
this moment, regenerative resistor is used to suppress the rise of the drive's internal voltage (Vbc) due
to the regeneration and prevent the drive burnout.

Vbc
Voltage
rising

Servo drive

p

2 energy

Electric energy <+ Kinetic

Motor

B Related Objects

Sudden
eceleration

Load with
large inertia

Sub Variable i PDO q
Index ke Name type Accessibility Assignment Unit
0x2009 ) Rege_nerat_lon Brake Resistor UINT RW No )
Configuration
0x200A ) Regeneration Brake Resistor Derating UINT RW No %
Factor
0x200B - Regenerative resistance value setting UINT RW No Q
0x200C ) thft%ﬁgeratlve resistance capacity UINT RW No Watt
Regenerative resistance maximum
0x200D - capacity setting UINT RW No Watt
OX200E ) Duration T!me @ Peak P_ower of UINT RW No ms
Regeneration Brake Resistor
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6.13.1 Use of Internal Regenerative Resistor

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

voltage Type Resistance | Standard
capacity
L7NHA001U~L7NHA004U 100[Q] | Builtin 50[W]
L7NHA008U~L7NHA010U 40[Q] fggm
200
v Built-in
L7NHA020U~L7NHA035U 13[Q] o
L7NHAO050U 6.8 f;gm
L7NHAO75U 6.8 f;gm
L7NHA150U 3.3[q] zESé%r[r\]ﬁ;
L7NHBO010U 100[Q] 155*(')';\/'\7]
L7NHBO20U~L7NHBO35U 40[Q] fggm
400[V]
Built-in
L7NHBO50U 2710) Buitn
L7NHBO75U 27[0] lzaijgfv'\?]
L7NHB150U 13.4[Q] ZESB%W;

When using the regenerative resistor installed in the drive, make sure to observe the order below for
configuration:

1. Wire the regenerative resistor.

- Check to see if the terminals B and Bl are short-circuited (short-circuited at factory setup, 1
kW or less).

» L3

» Pl

JTULSTOTT

oAleIguUaiol

=
|
L

Wiring method when using
internal regenerative resistor
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Set regenerative resistance (0x2009)

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

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

- Initial value: 0

Check internal regenerative resistance value and capacity
- Check the internal regenerative resistance value (0x200B).

- Check the regenerative 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 to 15kW: It is basically installed inside the drive.

- 15 KW or more: Internal regenerative resistance is not installed

Internal regenerative resistor
installed on the rear of drive,
1kW or less
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6.13.2

Use of External Regenerative Resistor

When using the external regenerative resistor considering the driving condition, make sure to observe
the order below for configuration:

1. Wire the external regenerative resistor.
- Connect the external regenerative resistance to B and B+ terminals

- Remove short in B, Bl terminal (short-circuited at factory setup, 1 kW or less).

annessusbai jeuss)xy

L1 B| BIf B+
L2

— PO '
y Pl
ExternaI. —% B+
s
| E—

)|
/|

regeneraf B J—
ve resisto '__| 1
BI L 1]

1
c2

Wiring method when using
external regenerative resistor

2. Setregenerative resistance (0x2009)
- Configure to use the regenerative resistor installed separately outside the drive (0x2009=1).

- Setif a regenerative resistance is connected of a capacity which is larger than that of the
internal regenerative resistance.

3. Set regenerative resistance value (0x200B)

- Configure the regenerative resistance of a resistor installed separately outside the drive in the
unit of [Q].

- Be sure to configure it when you have set the regenerative resistor (0x2009) to 1.
- Initial value: O
4. Set the regenerative resistor capacity (0x200C).

- Configure the capacity of a regenerative resistor installed separately outside the drive in the

unit of [W].
- Be sure to configure it when you have set the regenerative resistor (0x2009) to 1.
- Initial value: 0
5. Set the maximum capacity and allowed time of the regenerative resistance (0x200D, 0x200E)

- Set the maximum capacity and use time at the capacity by using the data sheet of the
externally installed regenerative resistance

- If there are no specific values, set the maximum capacity and allowed time to 5 times the
regenerative resistance capacity setting (0x200C) and 5000[ms], respectively (It may differ
according to general regenerative resistance specification or individual resistors).
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- Be sure to configure it when you have set the regenerative resistor (0x2009) to 1.

LS ELECTRIC provides the following regenerative resistors as options for the purpose of external regenerative
resistor (see the specifications as well)

R;: composite resistance value

Built-in External
VEIEER)|  IDIVE CEEEs] Standard Resistance Resistance
Resistance Product name
capacity capacity(option)
100W ~ 400W 100 50Q 50Q 140[W] APCS-140R50 (1P)
800W ~ 1KW 40 100 Q 30Q 300[W] APCS-300R30 (1P)
30Q
2kw 13 150 Q 600[W]*2P APC-600R30 (2P)
R, 115 Q
200[V]
30Q
3.5KW 13 150 Q 600[W]*3P APC-600R30 (3P)
R, :10Q
28 0Q
5kwW 6.8 120 Q R 70 600[W]*4P APC-600R28 (4P)
t .
28Q
7.5kwW 6.8 120 Q R 70 600[W]*4P APC-600R28 (4P)
t .
APCS-2000R3R3
15kwW - - 3.3Q 2000[W]
(1P)
1KW 100 100 Q 820 300[W] APCS-300R82 (1P)
75 Q
2KW ~ 3.5KW 40 150 Q 600[W]*2P APCS-600R75 (2P)
R, :37.5Q
5KW 27 120 Q sa 600[W]*3P APCS-600R75 (3P)
400[V] R, :250Q
75 Q
7.5KW 27 240 Q 600[W]*3P APCS-600R75 (3P)
R, 25Q
APCS-2000R13R4
15KW - - 134 0Q 2000[wW]
(1P)
6.13.3 Other Considerations

With the considerations of the ambient environment and heat radiation condition for installing the drive,
you can configure the regenerative resistor derating factor (0x200A). In case that the heat radiation
condition is poor, please use a derated resistor (less than the capacity).

When it is derated for use (setting the value not larger than 100), the less the set value, the earlier the

regeneration overload alarm (AL-23) is triggered.

When you intend 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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6.14 Configuration of Drive Node Address (ADDR)

Configure 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 set value modified
subsequently will be in effect only when the power is 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\ perform rotary switch operation for node ID setting only when drive power is not applied.

o 0, o 0 ;
© O | o)
A w| |« w

\994 Qsaq

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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Safety Functions

This servo drive has built-in safe torque off (STO) function to reduce the risk while using the machine
by protecting people around the machine against dangerous operation of its movable parts. Especially,
this function can be used to prevent dangerous operation of the machine's movable parts when you
need to perform tasks such as maintenance in a danger zone.

Safety standard products

The standard of safety function is as follows.

= ENISO 13849-1 : Category 3, PL Class d

= EN 61800-5-2 (2007) : SIL2 (EN 60204-1, Stop Category 3)
= PFH:2.12E-08

= DCavg-97.48%

= MTTFd - 70.08 year (High)

A\ cautions

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

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 name Function
STO1 ON ON OFF OFF
STO2 ON Off ON OFF
. Normal
Operation status condition STO status STO status STO Status
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B Electrical characteristics

= STO1, STO2
Item Characteristic
Internal impedance 3.3 k@
Voltage input range DC 12V ~ DC 24V
Maximum delay time 1ms or less
= EDM
Item Characteristic
Maximum permissible voltage DC 30V
Max. current DC 120mA
Maximum delay time 1ms or less
B Timing diagram for STO operation
Servo ON/OFF Servo ON Servo OFF
STO1 Normal
STO? state STO state
Motor supplied ON e le—54us OFF
with power
EDM output OFF ol leo12us ON
# © d by DB Control
. perated by ontrol
Dynamic brake relay DB DB action pode[0x2012] setting)
released
—» l«— PWM Off Delay Time[0x2011] setting
., value + 3[ms](DB Hold time)
4
Brake output® Brake released Brake action
—» «— Brake Output Speed[0x2407] or

Brake Output Delay Time[0x2408]

Notel) If at least one of STO1 and 2 is turned off, the drive state is switched to the STO state.

Note2) The dynamic brake operates according to the dynamic brake control mode setting (0x2012).
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Note3) Whichever the earlier time, out of points of time until the value becomes less than the set value of the

brake output delay time (0x2408) or that of the brake output speed (0x2407) , will be applied.

B Timing diagram for STO recovery

Servo ON/OFF Servo OFF Servo ON
STO1 N | After the servo is turned
orma on, it operates according
STO2 STO state state to normal servo ON/OFF
— timing.
300us—» fa—
M‘otor supplied OFF
with power
EDM output ON OFF

CtO|Lt9Dynamic brake DB
relay action

Brake output Brake hold

Notel) Be sure to recover the input signals of STO1 and 2 to ON at the servo OFF state. It is not necessary
to reset alarm separately since the "STO state" is not an alarm state.
Note2) The dynamic brake operates according to the dynamic brake control mode setting (0x2012) for the

STO state, the alarming state, and the servo OFF state.
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7.3 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 name Function
STO1 ON ON OFF OFF
STO2 ON OFF ON OFF
EDM OFF OFF OFF ON

7.4 Example of Using Safety Function

Emitter Light Receiver
Curtain
—_—
D
D
STO
resy
S14 ‘o Driving
Ti2 t ::]I-E-W-‘ 1 r sigInaI
STO1+ ¢+ | ¢
= stor- | |} 3 H%{}K —Blocking  [53
T22 3 -
i} I— —&H
i ¢ o L i
i STO2+ ] I I r
Y1 : waAM EEE:
3 e —)Blockirrg—V[{“]
Safety unit STO2-
732 J_ : :F: I_
Al
rT31
+24V o
-
A2 |
L
- 133 EDM outputy
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7.5 How to Verify Safety Function

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

= When STO1 and STO2 signals are turned OFF, check if the drive is in STO status (Bit 31 of 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.

7.6 Precautions for Using Safety Function

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

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

= Atthe STO state, the motor is operated by an external force; thus, if the load needs to be
maintained, arrange a separate measure such as 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.

= |f no external force exists and free-run stop is configured in the dynamic brake control mode setting
(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 the maintenance of any
sub-drive.
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8. Tuning

8.1

Tuning

Current feedback

Position
command Speed Torque Voltage

Position | command Speed |command Torque | comnfiand
control QD control
> contrf)l operation operation P_owgr Encoder,
operation P P circuit

1

Position
feedharl

The drive is set to the torque control, the speed control, or the position control mode for use, depending
on the method to connect with the upper level controller. This drive is structured so that the position
control is located at the outermost while the current control at the innermost, forming a cascade style
control structure. Depending on the operation mode of the drive, you can tune the operation by setting
the gain-related parameters of the torque controller, the speed controller, and the position controller, to
satisfy your purpose.

Off-line Auto Gain Tuning

Use the command generated by the drive itself to automatically set the gain according to the load
condition. The following gain-related parameters will be 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 gain is set higher or lower depending on the system rigidity setting (0x250E) during gain
tuning. Set the appropriate value depending on the rigidity of the load.

As shown in the figure below, sinusoidal-type command is generated in the forward or reverse direction
according to the offline gain tuning direction (0x2510) setting. You can set the movement distance for
tuning with the offline 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 (more than one revolution of motor) prior to gain tuning.

Offline gain
tuning
distance(0x2511)
______ Tuning direction

& =1(Reverse)

X3
Time

_______ Commzind ﬂq,

Tuning
direction=0(Forwar

B

L4

PN

Response oving

distance
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Position Control

Ref. * P Gain

X '
’ 2 [Grat0s

P Gain

1

Velocity Control

| Gain

© | 2 e (e

Adaptive Filter
function Select

Frequency

Notch Filter

Width Depth

1 [Toxas01 | [(oxes02 | [ ox2503 |

Time

2 [ oxas504 | [[ox2s05 | [ ox2506 |

[oxzsor ]
+ [oxzsoa]

Torque Filter

1 [o2r0]
2 [Oxios

Torque Command

Resonance
Frequency Current Control
Estimation space ]
Lo iarn | [4—e—b1  Gan b vicior (a{ T |y
Estimation Control
Inertia
A Load
Current Feedback
Velocity Feedback Velocity ’/
Calculation
Position Feedback Velocit
Calouatin Encoder]
alculation
B Related Objects
Index Sub Name VLD Accessibility '.DDO Unit
Index type Assignment
0x250E - System Rigidity for Gain Tuning UINT RW No -
0x2510 - Off-line Gain Tuning Direction UINT RW No -
0x2511 - Off-line Gain Tuning Distance UINT RW No -
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8. Tuning

8.2

Notch Filter
Adaptive Filter 0x2500
function Select
Position Control Velocity Control Frequency Width Depth Torque Filter
+ . + . . Time
Ref. P Gain P Gain I Gain o 1 [02s01 | [0es2 | [02s03 || | | pommm
R WY L () —» ™ |
1 [ox2101 1 [ox2102 | [ ox2103 4 d
4 (= 4 | | ! 2 [Tox2s504 | [ ox2s05 | [ ox2506 | 5 EO 5
- X,
2 Ex2105 2 |_(§21os |—‘><2107
3 [ox2507 | [ ox2508 | [ ox2509 |

On-line Auto Gain Tuning

Does not use the off-line auto gain tuning command generated by itself(L7NH Drive) and While

operating under the command form host device, it sets parameters related gain automatically base on
general rule and the rigidity set by user.

inertil, position loop gain, speed loop gain, speed integral time, torque command filter time constant

During online tuning, it refers 20 steps of value of gain table by rigidity. The result of tuning is reflected
regulary and changed gain is stored in EEPROM every two minutes.

When intertia estimating, estimated result reflected quickly or slowly by set adaption speed value. The
setting rigidity parameters can determine the overall responsiveness of system.

In the following cases,it may be inaccurate to estimate the inertia when online auto tuning.
= When a change of the load is too heavy.

= When rigidity of load is too weak or too heavy backlash system.

= When the load is too small(less than 3 times) or too heavy (more than 20 times)

= When acceleration and deceleration is too small for sufficient acceleration and deceleration
torque(less than 10% of the rated).

= When the speed of revolution is too slow(less than 10% ofthe rated).

= When friction torque is too large.

If the above conditions or on-line auto tuning system doesn’t operate well, please run an off-line gain
tuning.

Parameters that change after tuning

= [nertia 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 automatic notch setting function

4 [ox2s0a ] [ ox2508 | [ ox2s0C |

¢----p

Torque Command

Resonance

Frequency Current Control
Estimation

___________ Space PWM
Load Inertia < P Gain 0x2514 | 9 Vector —P Control
Estimation Control

Inertia | 0x2100

A

Current Feedback

Velocity Feedback

Velocity
Calculation

Position Feedback

Velocity

Calculation
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8-10

B On-line Gain Tuning Mode object

Sub Variable - PDO .
Index Index Name type Accessibility Assignment Unit
0x250D - On-line Gain Tuning Mode UINT RW No -
Setting Value Setting content
0 On-line Gain Tuning not used
1 On-line Gain Tuning used

The factory setting is 0, and it is selected when online auto tuning is not possible or when the gain
values are already known. If the setting value is set to 1, online auto tuning is performed. If the change
in load inertia is small and the inertia ratio is not known, please select it. Estimated gain values during
online auto tuning are saved in EEPROM approximately every 2 minutes.

W System rigidity setting during online auto tuning

. PDO
Index Ir?éljgx Name Vatlrlagle Ai(gi:lﬁss Assign | Unit
yp y ment
0x250E - System Rigidity for Gain Tuning UINT RW No -

There are 20 system rigidity settings for online auto tuning as follows.

The gains (Position Loop Gain 1, Velocity Loop Gain 2, Velocity Loop Integral Time Constant 1, and
Torque Command Filter Time Constant 1) are automatically determined when the system stiffness
setpoint is selected. The factory setting for the system rigidity setting is 5.

If the system stiffness setting value is increased, the gains become higher and the positioning time
becomes shorter. However, if the set value is too high, vibration may occur depending on the
mechanical configuration, so set the system rigidity value from a low value to a high value within a
range that does not cause vibration.

[0x250E] System rigidity 1 2 3 4 5 6 7 8 9 10
[0x2101] position loop gain 1 2 5 10 15 22 30 40 50 60 73
[0x2102] speed loop gain 1 3 8 15 23 33 45 60 75 90 110

[0x2103] speed loop integral time
190 70 50 40 30 22 15 13 10 9
constant 1

[0x2104] torque command filter
80 30 20 10 8 6 4 3 3 2
time constant 1




8. Tuning

[0x250E] System rigidity 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
[0x2101] position loop gain 1 87 | 100 | 117 | 133 | 160 | 173 | 200 | 220 | 240 | 267
[0x2102] speed loop gain 1 130 | 150 | 175 | 200 | 240 | 260 | 300 | 330 | 360 | 400

[0x2103] speed loop integral time

constant 1

[0x2104] torque command filter

time constant 1

B Real-time gain tuning reflection speed during online auto tuning

. PDO
Sub Variable | Access # :
Index Name o Assign | Unit
Index type ibility e
0x250F - On-line Tuning Adaptation Speed UINT RW No -

Set the speed to reflect the gain change during online auto tuning. The higher the set value, the faster
the gain change is reflected.
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8.3

8.3.1

Manual Gain Tuning

Gain Tuning Sequence

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

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

— Proportional gain: Determines the controller BW.

— Integral gain: Determines error of steady-state, and generates an overshoot.

— Feedforward gain: Enhances the system lag characteristic.

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

Speed Controller Tuning

(1) Inertia ratio setting

— Use automatic inertia estimation function or carry out manual setting.
(2) Proportional gain setting

— Monitor torque and noise before any vibration occurs.

(3) Integral gain setting

— Monitor the speed overshoot and the steady-state error.

- You can use the P/PI switching mode if you want to increase the integral gain but overshoot
occurs.

—  For this drive, the integral gain is set to the integral time constant.

(4) Speed command filter and speed feedback filter setting

Position Controller Tuning

(1) Proportional gain setting

— Monitor torque, positional error, and noise before any vibration occurs.

(2) Feedforward setting

— Positional error monitoring

— Able to set the feedforward filter.

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

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

(3) Able to set the position command filter

—  You can smooth a position command.
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8.4 Vibration Control

8.4.1 Notch Filter

Notch filter is a sort of band stop filter to eliminate specific frequency component. You can use a notch
filter to eliminate the resonant frequency component of an apparatus, resulting in avoiding vibration
while setting a higher gain.

This drive provides notch filters with 4 steps in total, and you can set the frequency, width, and depth
for each filter. You can use one or two notch filters as adaptive filter, setting the frequency and the width
automatically through real-time frequency analysis (FFT).

Amplitude Width
K , S
-3dB : . D ;

B R ...... ._ ....................................... vei

B 1 st [ P R TR P PP _
Depth
A5 ............................ Do .....
ey i 1 1 M 1 ! i 1 L
Cut-off Frequency(Hz) —> Frequency
B Related Objects
Index Sub Name VEL2aO Accessibility I.DDO Unit
Index type Assignment

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 3 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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84.2 Adaptive Filter

Adaptive filter analyzes the real-time frequency of vibration frequency, generated from the load during
the drive operation, through the speed feedback signal, and configures a notch filter automatically to

reduce vibration.

It can detect the vibration frequency through frequency analysis to automatically configure one or two
notch filters. On this occasion, the frequency and its width are automatically set and the setting value
for the depth is used as it is.

Ref. + " Space
N\ ) Posm_on Control ) N " Current »| Vect —p PWM
'y Velocity Control Adaptive Filter Control Coent:jorl Control
Vibration @
Frequency
Measurement «
) Velocity Feedback Velocity
Ipertlg « Calculation
Estimation
Position Feedback
B Related Objects
Index =iio Name VEIES Accessibility PDO Unit
Index type Assignment
0x2500 - Adaptive Filter Function Setting UINT No -

= Adaptive Filter Function Setting (0x2500)

Setting Value

Setting content

0

Adaptive filter is not used.

Only one adaptive filter is used. You can check the settings configured
automatically in the Notch Filter 4 Settings (0x250A and 0x250B).
If an arbitrary value is set for notch filter 3, automatic setting is not possible,
so if you want automatic setting, you must initialize notch filter 3 first.

in the initialization state, both can be set automatically.

Only two adaptive filters are used. You can check the settings configured
automatically in the Notch Filter 3 (0x2507, 0x2508, and 0x2509) and 4

Settings (0x250A, 0x250B, 0x250C).
If notch filter 3 (or 4) is set to an arbitrary value, it is automatically set to
notch filter 4 (or 3), if notch filter 3 and notch filter 4 are both set to arbitrary
values, the set values are maintained. If notch filter 3 and notch filter 4 are

Reserved

Settings of Notch Filter 3 (0x2507, 0x2508) and Notch Filter 4 (0x250A,
0x250B, 0x250C) are initialized

Reserved
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84.3  Vibration Control (Damping) Filter

The vibration control (damping) filter is a function that can reduce the vibration generated from the load
end.

Measuring vibration frequency occurring in the load throuth the external sensor, and using measured
value as the object data for vibration control (damping) filter. L7NH has two vibration control (damping)
filter in total. Reagarding each filter, it's available to set up the frequency and volume of decreasing
vibration.

L7NH controls frequency from 1[Hz] to 100[Hz] coming from load or total system. This function is only
available on position control mode.
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JANNYANNANNYAN
\\\‘// V vV \V Time

)
]
[}
\
a
easuring vibration frequency

'

'

'

v

N
M

8-15



8-16

8. Tuning

B Related Objects

Index Sub Name VEL2aO Accessibility PDO 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 Configuration (0x2515)

Setting Value Setting content
0 No Vibration Control (Damping) Filter
1 Applying Vibration control (damping) filter 1,2
) Apply vibration control (damping) filters 1 and 2 according to LVSF1
and LVSF2 inputs




9. Procedure Function

9.1

Procedure Function

Procedure function is an auxiliary function provided by the drive as described below. It can be executed

by procedure command code (0x2700) and procedure command factor (0x2701). It can be activated
using servo setting tool.

Procedure command Code Contents
Manual JOG 0x0001 Manual JOG operation
Program JOG 0x0002 Programs JOG operation
Alarm History Reset 0x0003 Alarm history reset
Off-Line Auto-Tuning 0x0004 Offline auto-tuning
Index Pulse Search 0x0005 Phase Z position search
Absolute Encoder Reset 0x0006 Absolute encoder reset
Resets instantaneous maximum operation overload
Max. Load Torque Clear 0x0007
(0x2604) value
Calibrate Phase Current Offset 0x0008 Phase current offset tuning
Software Reset 0x0009 Software reset
Commutation 0x000A Commutation

Manual JOG Operation

Jog operation is a function to verify the servo motor operation by the speed control, without an upper
level controller.

Before starting the jog operation, make sure that:

= The main power is turned on;

= the STO (Safe Torque Off) connector is connected;

= No alarms go off;

= The servo is turned off;

= The operation speed is set with the consideration of the apparatus state.

B Related Objects

Index Sub Name VEL2aO Accessibility '.DDO 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
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9-2

9.2

Programmed Jog Operation

Programmed jog operation is a function to verify the servo motor operation by the speed control at

preset operation speed and time, without an upper level controller.

Before starting the jog operation, make sure that:

= The main power is turned on;

= the STO (Safe Torque Off) connector is connected;

= No alarms go off;

= The servo is turned off;

= Speed and time settings should be set in consideration of the state of the instrument and its range
of motion.

0x2305 0x2306 0x2307 0x2304 ve.
Speecf\ 500[rpm] O[rpm] -500[rpm] O[rpm]
500
Q/Fl)zteﬂ Motor
speed
0 1 ' t4 15 Time”
E Motor E E
500 boccooommeeen O speed | |
A g )N
0x2308 0x2309 0x230A 0x230B 0x2308
500[ms] 5000[ms] 500[ms] 5000[ms] 500[ms] e
iero ( ) Ze;o ( ) Ze:o ( :
speed Forward speed Reverse speed Forward
B Related Objects
Index R Name Mo Accessibility PDO Unit
Index type Assignment

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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9.3

Alarm history reset

This function deletes all of the alarm code history stored in the drive. Alarm history items are stored

chronologically starting with the latest alarm up to 16 recent alarms.

You can check them as below (0x2702:01 - 16). The latest alarm is listed in 0x2702:01.

- 220
2702:01

Servo &larmn History
&larm code 1{Mewest)

2i02:02
2702:03
270204
270205
2702:06
2r02:07
2T02:08
Zi02:09
ZI0Z2:04
2702:08
Zi0Z:0C
2¢02:00
2020
2f02:0F
Zi0z:10

&larm code 2
&larm code 3
&larm code 4
&larm code 5
&larm code B
&larm code 7
&larm code 8
&larm code 9
&larm code 10
&larm code 11
Alarm code 12
&larm code 13
&larm code 14
&larm code 15

&larm code 16{01dest)

B Related Objects

RO
RO
RO
RO
RO
RO

» 16 <

[R1]POS following
[R1IPOS following
[E11POS following
[E11POS following
[E11POS following
[E11POS following
[G11POS following
[G11POS following
[B11POS following
[R1]1POS following
[G1IPOS following
[E11POS following
[E11POS following
[E11POS following
[E11POS following
[G11POS following

Index Ir?cl;:x Ve:)r/isgle Accessibility Assliz;?lzent 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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9.4 Index Pulse Search

Index pulse search function is to find the Index (Z) pulse position of the encoder and stop. You can use

this function to locate a position roughly since it searches for a position using the speed operation

mode. You can locate the exact position of the index pulse using the homing operation.

The speed to search for the index pulse is set in 0x230C [rpm].

Before starting the index pulse search, make sure that:

= The main power is turned on;

= No alarms go off;

= The servo is turned off;

= The Safe Torque Off (STO) connector is installed

= The operation speed is set with consideration to the operation range of the machine.

Servo
motor

Coupling CoT"%s ] < --

e-

mivuuufauvuunuuuf

Origin

Intends to align the motor
shaft to the origin of the

machine

B Related Objects

Mover

= —

ALV AA AV AANNNNRNNN

Index o Name Mo Accessibility '.DDO Unit
Index type Assignment
0x230C - Index Pulse Search Speed INT RW No rpm
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9.5 Absolute encoder reset

This function resets the absolute encoder. You need to reset the absolute encoder if:
= you set up the apparatus for the first time;

= Encoder low voltage alarm occurs

= |If you want to set the multi-turn data of an absolute value encoder to O.

When the absolute encoder reset is completed, the multi-turn data (0x260A) and the single-turn data
(0x2607) are reset to 0.

After turning on the power again, the actual position value (0x6064) is displayed by reading the position
of the absolute encoder and applying the home offset (0x607C).

Then, the actual position value (0x6064) will not be changed even if you change the home offset
(0x607C) during operation. :

B Related Objects

Index Sl Name LIt Accessibility PDO Unit
Index type Assignment
0x2005 - Absolute encoder setting UINT RW No -
0x260A - MultiTurn Data DINT RO Yes rev

9.6 Instantaneous Maximum Torque Initialization

This function initializes 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 during the 15 seconds.

It displays the maximum (peak) load, during the 15 secconds, as a percentage of the rated output. The
unit is [0.1%)]. Turning on the power again will reset it 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

ﬂ this value is displayed in 0x2604.

7

Torque 4

instantaneous
maximum

overload value Renewed

Not
renewed

B Related Objects

Index o Name Mo Accessibility '.DDO Unit
Index type Assignment
0x2604 - Instantaneous Maximum Operation Overload INT RO Yes 0.1%

9-5



9. Procedure Function

9-6

9.7

9.8

9.9

Phase current offset tuning

This function is to automatically tune the current offset of U/V/W phases. Depending on the
environmental condition, you can tune the phase current offset for use. The offset is tuned by factory
default setting.

Measured U-/V-/W-phase offsets are individually stored in 0x2015, 0x2016, and 0x2017.

Related Objects

Index o Name Mo 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%

Software reset

This function is to reset the servo drive by means of software. Software reset means a restart of the
drive program, resulting in an effect similar to recycling the power.

You can use this function if:
= You changed parameter settings which require the power to be recycled; or

= You have to restart the drive due to an alarm which cannot be reset.

For software reset method, refer to "9. Procedure function,.

Commutation

Commutation function is to get the information on the initial angle of motor. In case of using a motor
with 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 Sub Name VELEaO Accessibility I.DDO Unit
Index type Assignment
0x2019 - Linear Scale Resolution UINT RW No nm
0x201A - Commutation Method UINT RwW No -
0x201B - Commutation Current UINT RwW No 0.1%
0x201C - Commutation Time UINT RW No ms




10. Object Dictionary

I
10. Object Dictionary

Object is a data structure including parameters, state variables, run commands (procedures), and etc.
within a drive.

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.

10.1 General Objects

0x1000 Device type
Variable Accessibil PDO Change
Setting range Initial value Unit Save
type ity allocation 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
0Ox1001 Error Register
Accessibill PDO Change
Variable type| Setting range Initial value Unit Save
ity allocation | 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.

Bit Setting content

0 : No Error

1: Error occurs.

1to7 | Reserved
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0x1008 Device Name
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
STRING - - - RO No - No
Indicate the name of the device.
0x1009 Hardware version
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
STRING - - - RO No - No
This represents the hardware version of device.
Ox100A Software version
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
STRING - - - RO No - No
This represents the software version of device.
0x1010 Store Parameters
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 4 - RO No - No
Sublindex 1 Store all parameters
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Store communication parameters
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 3 Store CiA402 parameters
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 4 Store drive specific parameters
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. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF 0 - RW No - No

Store the drive's parameters into 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
ASCIl code 0x65 0x76 0x61 0x73
All parameters within the drive are stored when "save" is written to Subindex 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 Sublndex 3.
Only drive-specific parameters (from 0x2000) are stored when "save" is written to Subindex 4.
0Ox1011 Restore Default Parameters
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 4 - RO No - No
Sublindex 1 Restore all parameters
. . - . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 2 Restore communication parameters
. . - . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 3 Restore CiA402 parameters
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 4 Restore drive specific parameters
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
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.
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ASCll code

MSB

16 15

LSB

d

a

]

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 Sublndex 4.

To apply the initialized value, you need to recycle the power of the drive.

0Ox1018 Identity Object
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 4 - RO No - No
Subindex 1 Vendor ID
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0x00007595 - RO No - No
Sublndex 2 Product code
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0x00010001 - RO No - No
Subindex 3 Revision number
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - - - RO No - No
Serial number Serial Number
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - - - RO No - No

Represents the device information.
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0x1600 1t Receive PDO Mapping
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT Oto 10 5 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x607A0020 - RW No PREOP Yes
Serial number Mapping entry 4
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60600008 - RW No PREOP Yes
Sublindex 5 Mapping entry 5
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Sublndex 6 Mapping entry 6
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping entry 7
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping entry 8
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
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PDO Mapping:

Configure 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. Configure information on the objects below that you want to assign to items 1 to 10
(Subindex 1 - 10). You have to set the number of the objects to be assigned for the number of items
(Subindex 0).

31 16 15 8 7 0

Object index Sub-Index Length

Bits 0 ~ 7: Bit lengths of objects to be mapped (ex: displayed as 0x20 for 32-bit data)

Bits 8 ~ 15: Sublndex of objects to be mapped

Bits 16 ~ 31: Index of objects to be mapped

Ox1601 2nd Receive PDO Mapping
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT Oto 10 4 - RW No PREOP Yes
Subindex 1 Mapping entry 1
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublndex 2 Mapping entry 2
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x607A0020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Serial number Mapping entry 4
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0X60FE0120 - RW No PREOP Yes
Subindex 5 Mapping entry 5
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 6 Mapping entry 6
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
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Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E;ct?on act?r?gl?ti Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping entry 8
Variable type Setting range Initial value Unit Accﬁf/S'b” allg(lz:zﬁon ;:t?r?k;iz Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E;ct?on act?r?gl?ti Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable type Setting range Initial value Unit Accﬁf/S'b” allg(lz:zﬁon ;:t?r?k;iz Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0Ox1602 3rd Receive PDO Mapping
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT Oto 10 4 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variable type Setting range Initial value Unit Accﬁf/S'b” allg(lz:zﬁon ;:t?r?k;iz Save
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E;ct?on act?r?gl?ti Save
UDINT 0 to OXFFFFFFFF | 0X60FF0020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable type Setting range Initial value Unit Accﬁf/S'b” allg(lz:zﬁon ;:t?r?k;iz Save
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Serial number Mapping entry 4
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E;ct?on act?r?gl?ti Save
UDINT 0 to OXFFFFFFFF | 0x60FE0120 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable type Setting range Initial value Unit Accﬁf/S'b” allg(lz:zﬁon ;:t?r?k;iz Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 6 Mapping entry 6
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E;ct?on act?r?gl?ti Save
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UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping entry 7
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping entry 8
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0Ox1603 4th Receive PDO Mapping
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT Oto 10 4 - RW No PREOP Yes
Subindex 1 Mapping entry 1
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Subindex 3 Mapping entry 3
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Serial number Mapping entry 4
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | OX60FE0120 - RW No PREOP Yes
Subindex 5 Mapping entry 5
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
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Sublindex 6 Mapping entry 6
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 7 Mapping entry 7
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
Ox1A00 1st Transmit PDO Mapping
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT 0to 10 10 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60770010 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Serial number Mapping entry 4
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | Ox60F40020 - RW No PREOP Yes
Sublindex 5 Mapping entry 5
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. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |Ox60FD0020 - RW No PREOP Yes
Subindex 6 Mapping entry 6
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60610008 - RW No PREOP Yes
Sublindex 7 Mapping entry 7
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x26010010 - RW No PREOP Yes
Subindex 8 Mapping entry 8
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x26000010 - RW No PREOP Yes
Sublindex 9 Mapping entry 9
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Subindex 10 Mapping entry 10
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |0x60BA0020 - RW No PREOP Yes
Refer to the description of 0x1600.
2nd Transmit PDO Mappin
X pping
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT Oto 10 6 - RW No PREOP Yes
Subindex 1 Mapping entry 1
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60F40020 - RW No PREOP Yes
Sublindex 4 Mapping entry 4
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
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UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Sublindex 5 Mapping entry 5
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |0x60BA0020 - RW No PREOP Yes
Sublndex 6 Mapping entry 6
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |0x60FD0020 - RW No PREOP Yes
Sublindex 7 Mapping entry 7
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping entry 8
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
Ox1A02 3rd Transmit PDO Mapping
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT 0to 10 5 - RW No PREOP Yes
Subindex 1 Mapping entry 1
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes

10-11



10-12

10. Object Dictionary

Sublindex 4 Mapping entry 4
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |0x60BA0020 - RW No PREOP Yes
Subindex 5 Mapping entry 5
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |Ox60FD0020 - RW No PREOP Yes
Sublindex 6 Mapping entry 6
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
Ox1A03 4th Transmit PDO Mapping
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT Oto 10 5 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
. . - . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
. . - . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable type|  Setting range Initial value | Unit JAccessibilf] PDO | Change | Save
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ity allocation attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Sublindex 4 Mapping entry 4
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |0x60BA0020 - RW No PREOP Yes
Subindex 5 Mapping entry 5
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF |0x60FD0020 - RW No PREOP Yes
Sublindex 6 Mapping entry 6
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes

Refer to the description of 0x1600.
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Ox1CO00 Sync Manager Communication Type
Sublindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 4 - RO No - No
Sublindex 1 Communication type SMO
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
USINT - 1 - RO No - No
Sublindex 2 Communication type SM1
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
USINT - 2 - RO No - No
Sublindex 3 Communication type SM2
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
USINT - 3 - RO No - No
Sublindex 4 Communication type SM3
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
USINT - 4 - RO No - No
It represents the Sync Manager Communication Type assigned by default.
0Ox1C10 Sync Manager 0 PDO Assignment
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 0 - RO No - No
Ox1C11 Sync Manager 1 PDO Assignment
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 0 - RO No - No
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0Ox1Ci12 Sync Manager 2 PDO Assignment
Sublindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 1 - RW No - No
Sublindex 1 Index of object assigned to PDO
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UINT 0x1600 to 0x1603 0x1601 - RW No PREOP No
0Ox1C13 Sync Manager 3 PDO Assignment
Sublindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 1 - RW No - No
Sublindex 1 Index of object assigned to PDO
. . - . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UINT 0x1A00 to 0x1A03 0x1A01 - RW No PREOP No
0Ox1C32 Output Sync Manager Parameter
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 32 - RO No - No
Sublindex 1 Sync mode
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UINT - - - RO No - No
Sublindex 2 Cycle time
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - - ns RO No - No
Sublindex 3 Shift time
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0 ns RO No - No
Sublindex 4 Sync modes supported
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UINT - 0x4007 - RO No - No
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Sublindex 5 Minimum cycle time
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 250000 ns RO No - No
Sublndex 6 Calc and copy time
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0 ns RO No - No
Sublindex 9 Delay time
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0 ns RO No - No
Subindex 10 SyncO time
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0 ns RO No - No
Subindex 11 Cycle exceeded counter
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0 - RO No - No
Subindex 12 SM event missed counter
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0 - RO No - No
Sublndex 13 Shift too short counter
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UDINT - 0 - RO No - No
Subindex 32 Sync error
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
BOOL - 0 - RO No - No
0Ox1C33 Input Sync Manager Parameter
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 32 - RO No - No
Sublindex 1 Sync mode
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
UINT - - - RO No - No
Subindex 2 Cycle time
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
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UDINT - - ns RO No - No
Subindex 3 Shift time
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E?sl(t)ion act?r?k:?ti Save
UDINT - 0 ns RO No - No
Subindex 4 Sync modes supported
Variable type Setting range Initial value Unit ACCﬁ)S/SIbH al|§(5i?0n ;?r?;l?tz Save
UINT - 0x4007 - RO No - No
Sublindex 5 Minimum cycle time
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E?sl(t)ion act?r?k:?ti Save
UDINT - 250000 ns RO No - No
Subindex 6 Calc and copy time
Variable type Setting range Initial value Unit ACCﬁ)S/SIbH al|§(5i?0n ;?r?;l?tz Save
UDINT - 0 ns RO No - No
Sublindex 9 Delay time
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E?sl(t)ion act?r?k:?ti Save
UDINT - 0 ns RO No - No
Subindex 10 SyncO time
Variable type Setting range Initial value Unit ACCﬁ)S/SIbH al|§(5i?0n ;?r?;l?tz Save
UDINT - 0 ns RO No - No
Subindex 11 Cycle exceeded counter
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E?sl(t)ion act?r?k:?ti Save
UDINT - 0 - RO No - No
Subindex 12 SM event missed counter
Variable type Setting range Initial value Unit ACCﬁ)S/SIbH al|§(5i?0n ;?r?;l?tz Save
UDINT - 0 - RO No - No
Subindex 13 Shift too short counter
Variable type Setting range Initial value Unit Accﬁis'b” aIIcF))(E?sl(t)ion act?r?k:?ti Save
UDINT - 0 - RO No - No
Subindex 32 Sync error
Variable type Setting range Initial value Unit ACCﬁ)S/SIbH al|§(5i?0n ;?r?;l?tz Save
BOOL - 0 - RO No - No
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10.2 Manufacturer Specific Objects

® Basic Setting(0x2000~)

0x2000 Motor ID ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 9999 999 or 998 - RW No Power Yes
recycling

Set the motor ID. For the serial encoder provided by LS ELECTRIC, it is automatically set. You can

check the automatically set IDs.

Encoder type Motor ID entry method
Incremental Direct entry
Absolute Singleturn Direct entry
Absolute Multiturn direct entry

When using our company's motor, it should be read automatically according to the type of attached

encoder or the user should directly write the Motor ID in the parameter. The Motor ID is written on a
sticker attached to the side of the motor.

-r

LS Xmotion LS

-—

Xmotion LS Xmotion|

APM-FE30AEK

Input 1 3~,220V, 16.09A, Max 334H}(ID:780)

Output  : 3.0kW, 3000rpm

c E MADE IN KOREA MFG:02 C E m
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion 4

APM-FE30ANK

APMC-FBLO1AMK
@ Input :3-,2oov,16.09A,Max334H

Input : 3~,200V, 0.95A MFG:01
@ Output  : 100W, 3000rpm
Output  : 3.0kW, 3000rpm

Encoder : Serial. 16/19bit f:' ;
Encoder : Serial. 19bit S;-t Serial No. : MB4&500 o
Serial No.: MB5J05001 IP: 65 IS P : 67 | (ID:714)

fd. by LS Mecapion
Dist. by LSIS, LS Mecapion

Encoder : Inc. 3000p/r :ﬁ-f

Serial No.: MB5J05002 IP: 65 IS

MADE IN KOREA MFG:02

Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion
Incremental

A

MADE IN CHINA

A

Absolute Multiturn

Absolute Singleturn

Please be careful when using this parameter as it is applied after ID registration and power is applied
again. When combining another company's motor, enter 9999 and set it as a 3rd party.

0x2001 Encoder type ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to 99 4 - RW No Power | yog
recycling

This parameter sets the encoder type. Refer to the table below and set it correctly. However, the serial
encoders supplied by our company (3, 4 based on the table below) are automatically recognized and
set regardless of this setting value. At this time, you can check the type of automatically recognized

encoder.

This is a parameter to set the encoder type. When using multi-turn encoder’s No. 3 and 4, the
parameter is automatically recognized, so no separate setting is required.
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Settin Setting Encoder type
g Encoder type Value
Value
0 Quadrature(incremental, A lead B) 7 Sinusoidal(1Vpp)
1 Quadrature(incremental, B lead A) 8 Analog Hall
2 BiSS serial(Absolute Singleturn only) 10 Biss_General
3 BiSS Serial Absolute (Absolute Multiturn 12bit) 1 PANASONIC singleturn
4 BiSS Serial Absolute (Absolute Multiturn 12bit) 12 PANASONIC multiturn
5 TAMAGAWA singleturn 13 ENDAT multiturn
6 TAMAGAWA multiturn 14 PANASONIC A6 Series

When using an incremental encoder or an absolute value single-turn encoder, it must be written
directly. The encoder type can be checked on the nameplate attached to the motor. Please refer to the
servo motor product type in 1.2 Product Specifications,.

4 Xmoti 4 ion (LS Xmotion|
LS motion | LS Xmotion motion
- [}

AP el APvFESOTR T

LAl . . . : ! ro MFG:01
Input : 3~, 220V, 16.09A, Max 334Hz(ID:780) @ Input  : 3~, 200V, 16.09A, Max 334Hz(ID:764) @ Output  + 100W, 3000rpm
Output  : 3.0kW, 3000rpm Output  : 3.0kW, 3000rpm Encoder : Serial. 16/19bit  figbe
Encoder : Inc. 3000p/r 33)% Encoder : Serial. 19bit :&t Senal No. MBAHSOOl ;1,-.
Serial No.: MB5J05002 IP: 65 S Serial No. : MB5J05001 IP: 65 K3 : (ID:714)
MADE IN KOREA MFG:02 c € MADE IN KOREA MFG:02 c € e
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion MlgyE N CHINAaomn

J

Incremental

Absolute Singleturn Absolute Multiturn

For example, if C is listed, it is an incremental encoder and input 0. If N is entered, please input
absolute value singleton 2. Since M is an absolute multiturn, 4 is automatically entered.

0x2002 Encoder Pulse per Revolution ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto Power
UDINT 1073741824 524288 pulse RwW No recycling Yes

This parameter sets the resolution (resolution) of the encoder. Set the encoder resolution in the unit
of pulse (count) based on a multiple of 4. However, the serial encoder provided by LS ELECTRIC is

automatically recognized and configured regardless of these settings. However, incremental
encoders or absolute single-turn encoders must be entered directly.

LS

- o

Xmotion

LS Xmotion

APM-FE30AEK

Input  : 3~, 220V, 16.09A, Max 334Hz(ID:780) @
Output  : 3.0kW, 3000rpm

Encoder W 5'%

Serial No.: MB5J05002 IP: 65 KEE

MADE IN KOREA MFG:02
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion

e

A

Incremental

APM-FE30ANK

Input  : 3~, 200V, 16.09A, Max 334Hz(ID:764) @
Output  :_3.0kW, 3000rpm

Encoder : :;%

Serial No.: MB5J05001 IP: 65 IS

MADE IN KOREA MFG:02

93

Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion

Absolute Singleturn

LS Xmotion
APMC- FBLOlAMK
Input : 3~,200V, 0.95A
Output  : 100W, 3000rpm
Encoder :m
Sena\ No. : MB4H5001 :'Q
67 (ID:714)

Mid. by LS Mecapion
Dist by LSS, LS Mecapion
MADE IN CHINA

€ @

Absolute Multiturn

The encoder resolution is also written on the sticker on the side of the motor. Please refer to the

picture above.
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Encoder type

Entry
method

Entry method example

Incremental

Direct entry

the motor

Enter 8192 for 2048p/r on the sticker on the side of

Absolute Singleturn

Direct entry

side of the motor

Enter 524288 in case of 19 [bit] on the sticker on the

Absolute Multiturn

Direct entry

Automatic recognition, no input required

It can be confirmed that 524288 is automatically

entered
0x2003 Node ID ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to 99 ; - RO No Power No
recycling

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.

Ex) example with node ID set to 29

0x2004 Rotation Direction Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1 0 - RW No Power Yes
recycling

Set the rotation direction of the motor. You can change the rotation direction with this setting when the
direction is changed between positive and negative relative to the user at the final apparatus section.

Setting A
Value Description
0 With a positive command, the motor rotates counterclockwise. Then, the position
feedback value increases.
1 With a positive command, the motor rotates clockwise. Then, the position feedback
value increases.
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Example of setting value 0

orward command
Rotate the motor —

everse command
Rotate the motor

Forward command

motor clockwise rotation

Example of setting value 1

Reverse command
Rotate the motor

counterclockwise clockwise counterclockwise
0x2005 Absolute Encoder Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto2 1 - RW No Power | yoq
recycling

In case of using absolute value multi-turn encoder, this parameter determines whether to use multi-

turn data value.

Absolute Encoder

Incremental Encoder

Absolute Singleturn encoder

Absolute Multiturn encoder

Incremental Encoder

1. Multi-turn value reset when power
is reapplied

2. Homing operation is required after
first power supply

3. Multi-turn data (multi-turn) not
used

4. Multi-turn value reset when sevo
power is cut off

1. Multi-turn value memorized
when power is re-applied

2. Origin operation is unnecessary
3. Multi—turn data (multi~turn)
used

4, Even if the servo power is cut
off, the multi-turn value is
memorized with battery power

1. Current position reset when
power is reapplied

2.Homing operation is required
after power is applied

S\?;t:]neg Description
0 It uses the multi-turn data (multi-turn) of the absolute value multi-turn encoder.
1 The multi-turn data (multi-turn) of the absolute multi-turn encoder is not used.
> th_ep power is applied, the single-turn value of the encoder is used as the current
position value.

If the parameter is set to 0, the multi-turn value and current position value are maintained even if
the power is turned off and then restarted. However, if set to 1, both the multi-turn value and the
current position are initialized when the power is re-applied.
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When absolute value single—
turn encoder 1 is set

/\ 45 degree Power on
rotation
| . | — m—)
Position Actual Value Position Actual Value Position Actual Value
o[uul 65536[UU] o[uU]
When absolute value
single—turn encoder O
4r50;j:t?rﬁe < : Power on

Position Actual Value

(o

Position Actual Value
o[uu] 65536[UU]

Position Actual Value

65536[UU]

When using an absolute value single-turn encoder, if the setting is set to 1, both the multi-turn value
and the current position are initialized when the power is turned off and on. If the set value is set to

0 or 2, multi-turn data is initialized to O [revolution] when power is re-applied, but the current

position is indicated by bringing the single-turn value of the encoder as the current position value.

0x2006 Main Power Fail Check Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to 255 0 - RW No Always Yes

Set the input mode of the main power and the processing method in case of phase loss.

7Bit 6Bit 5Bit 4Bit 3Bit 2Bit 1Bit OBt
X X X X X X X X
~ Y
Value Setting content Value | Setting content
0 When the main power phase 0 Slngle—phase
is missing, handles AL—42 power input
1 When the main power phase 1 3—phase power
is missing, handles W—01 inout
2 DC Power input

The upper 4 bits determine the Servo status when the main power phase is missing. And the

lower 4 bits are the bits that set the power input method to be used.

Main power fail check mode(0x2006) blngilr?[-)[;? ase 3-phase input
0x00 Servo On AL-42
0x01 AL-42 Servo On
0x10 Servo On W-01
0x11 W-01 Servo On
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For example, enter ‘0x01’ as the parameter and enter single-phase power. At this time, if the user
issues the Servo On command, the Servo generates AL-42 immediately. No alarm occurs during
Servo Off.

Main Power Fail Check Mode[0x2006] | Y/'en the main power is cut off during
operation by Servo On
0x00
AlL—42
0x01
0x10 W-01 occurs, but AL—40 (low voltage)
Ox11 occurs after the motor continues to run

<Servo status immediately after power off after Servo On>

And if the main power is cut off during Servo On operation, a warning or an alarm is generated
according to the set values in the table above.

0x2007 Main Power Fail Check Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 20 ms RW No Always Yes

This specifies the checking interval for main power phase loss. This function detects instantaneous
voltage drop or voltage sag, which may occur 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.

0x2008 7SEG Display Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 100 0 - RW Yes Always Yes

This specifies items to display in the 7SEG window.

‘S,e,ttmg Display item Unit Description
Run status -
0 -
1 Speed feedback rpm, mm/s )
2 Speed command rpm, mm/s )
3 Torque feedback 0.1% )
4 Torque error 0.1% B
5 Accumulated operate 0.1% )
overload percentage
6 DC link voltage \% )
Accumulated Regeneration 0.1%
7
Overload
8 Mechanical angle 0.1deg
9 Electrical angle 0.1deg
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10 Inertia ratio % )
1 Drive Temperature 1 °C Temperature near the drive power
element
12 Drive Temperature 2 °C Internal temperature of drive
13 Encoder temperature 1 °C Internal temperature of encoder
14 Node ID - )
15 Instantaneous maximum 0.1% Instantaneous maximum load rate for 15
load rate seconds
16 RMS load factor 0.1% RMS load rate for 15 seconds
0x2009 Regeneration Brake Resistor Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes
Perform regenerative resistance-related setting.
Setting A
Value Description
0 Use the regenerative resistance installed in the drive.
Uses regenerative resistor separately installed outside the drive.
1 Ensure that the value (0x200B) and capacity (0x200C) of the regenerative resistor
are set correctly. X Refer to. Power Supply Wiring(3.4)
Ox200A Regeneration Brake Resistor Derating Factor ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 200 100 % RW No Always Yes

This specifies the derating factor which checks for regenerative resistance overloads. When the
derating is set to a value no more than 100[%], regeneration overload alarm (AL-23) will be triggered
fast. On the other hand, when it is set to a value more than 100[%], the alarm will be triggered slowly.
Please change the setting value according to the heat dissipation condition of the regenerative resistor
used. When setting to 100% or more, be sure to use it in consideration of heat dissipation conditions.

0Ox200B Regeneration Brake Resistor Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 ohm RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the regenerative resistance in ohm.
When using an internal regenerative resistor (0x2009= 0), no setting values will be applied.
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0Ox200C Regeneration Brake Resistor Power ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 30000 0 watt RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the regenerative resistance capacity in

watt. When using an internal regenerative resistor (0x2009= 0), no setting values will be applied.

0Ox200D Peak Power of Regeneration Brake Resistor ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 50000 100 watt RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the maximum allowable capacity of the
regenerative resistance in watt. When using an internal regenerative resistor (0x2009= 0), no setting

values will be applied.

0Ox200E Duration Time @ Peak Power of Regeneration Brake Resistor ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 50000 5000 ms RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the allowed time at the maximum

regenerative resistance capacity in watt. When using an internal regenerative resistor (0x2009= 0), no

setting values will be applied.

0Ox200F Overload Check Base ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 10to 120 100 % RW No Always Yes

This parameter controls the load factor at which continuous cumulative overload starts to

accumulate.
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cumulative

overload

0x200F : 100 H100%

N When to increase Continuous
continuous overload alarm
AL-21

ove]j)ad

Continuous

cumulative When to increasef overload alarm Time
overload continuous AL-21
0x200F : 50 H 50% | Wi s
>
Time
Torque 1M
feedback
100%

50%

A\ 4

The initial value is 100, and if the

torque feedback exceeds 100 [%], the continuous overload alarm

(AL-21) occurs due to accumulated overload. If the parameter value is set to 50, accumulated
overload will accumulate if the torque feedback exceeds 50 [%)], and if it is set to 100, it will

accumulate if it exceeds 100 [%].

Therefore, if you set it to 50 at the same time, it accumulates

faster than 100, and AL-21 occurs.

If the heat dissipation condition of the drive is not good, set the set value below 100% to generate

an overload alarm quickly.

0x2010 Overload Warning Level ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 10 to 100 50 % RW No Always Yes

This specifies the output level of accumulated operation overload warning (W210). When the
accumulated operation overload rate (0x2603) reaches the set value, a warning will be output. With
this setting, you can identify the time when you need to take an appropriate action before an
accumulated operation overload alarm occurs.
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cumulativen

overload

0x2010: 50 |—> 50%

|

Continuous
overload alarm
AL-21

W10 occur

cumulative
overload

0x2010: 90 |—> 90%

N

W10 occur

time
Continuous
overload alarm
AL-21

_________________________________________________________________ 1

AN
7

time

For example, if you enter 50, W10 occurs from the point when the cumulative overload becomes 50

[%]. If 90 is set, it occurs from the 90[%] point. When cumulative overload reaches 100%, W10

changes to AL-21.

0x2011 PWM Off Delay Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 10 ms RW Always Yes

This specifies the delay time until the PWM actually turns off after running servo off command.
When using a motor with a brake installed on the vertical axis, you can output the brake signal first,
and then turn off the PWM after this set time, in order to prevent it from running down along the

axis.
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| 0x2011 : 70[msec] | axis slipping

‘ 150[ms]
Motor Brake :
A1
PWM
output.... ; tin?e
T70[ms]

SV-OFF command

| 0x2011:200[msec] | Axis fixing 0

: 150[ms] keep
Motor Brake
............. A2
PWM |
output.... — _ > T~
o 200[ms] i time

B

SV-OFF command

For example, let's assume that the servo off is commanded while using a motor equipped with a
brake on the vertical axis, and the brake operates after 150[msec]. If the parameter is set to 50
[msec], the PWM is turned off 50 [msec] after the servo off command, and the area (A1) where the
brake is not yet set occurs. Therefore, the shaft slides down due to gravity. However, when set to
200 [msec], the vertical axis is maintained because PWM is output for 50 [msec] and the
overlapping section (green) where the brake is taken appears.

0x2012 Dynamic Brake Control Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to3 0 - RW No Always Yes

This specifies the control mode of the dynamic brake on servo off.

Setting

Value

Description

0

Hold the dynamic brake after stopping the motor using the brake

1

Release the dynamic brake after stopping the motor using the brake

Release the dynamic brake after free-run stop

Hold the dynamic brake after free-run stop
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Release after a DB stop

Time P P

Time

Release after a free run stop

0x2013 Emergency Stop Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 1 - RW No Always Yes

This specifies the method to do an emergency stop (when entering POT, NOT, or ESTOP) on the drive.
In the torque control mode, the decelerating to stop mode using the emergency stop torque is not

applied.
Setting -
Value Description
The motor will stop according to the method set in the dynamic brake control mode
0 (0x2012).
It will stop using the dynamic brake, and then maintain the torque command at 0.
1 Decelerates to stop using the emergency stop torque (0x2113).
0x2014 Warning Mask Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RW Yes Always Yes

When a warning occurs, the warning masked by this setting will not be triggered.
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. Warning Warning hame

Bit
code

0 wo1 Main power source loss

1 W02 Low voltage of encoder battery
2 W04 Software Position Limit

3 W08 DB Excessive Current
4 W10 Operation overload

5 W20 Drive / Motor Combination error
6 W40 Low Voltage

7 W80 Emergency signal input

0x2015 U Phase Current Offset ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
INT -1000 to 1000 0 0.1% RW No Always Yes
0x2016 V Phase Current Offset ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
INT -1000 to 1000 0 0.1% RW No Always Yes
0x2017 W Phase Current Offset ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the W phase current offset. The configured offset value is subtracted from the measured
current value, and then applied as an actual current value. Do not manually set the offset if you do not
know the exact setting value. You can check the automatically-tuned value if you tune the current offset
with the procedure function (refer to the description of 0x2700).

Also, from OS Ver2.00 or later, current offset is automatically performed every servo on.

For a drive with small to medium capacity (7.5 KW or less), this parameter is not used since the W

phase current is not separately measured.
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0x2018 Magnetic Pole Pitch ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 65535 2400 0lmm | RW No Power Yes
recycling
This specifies the pitch between the magnetic poles of the linear motor. The pole pitch refers to the
distance between the north poles or between the south poles of magnet, corresponding to 360° of
electrical angle.
0x2019 Linear Scale Resolution ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 65535 1000 nm RW No Power | yeq
recycling

Set Linear Scale Resolution in nm. For a linear scale with the resolution of 1 um, set it to 1000 (= 1 um

/1 nm).
Ox201A Commutation Method ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to2 0 . RW No POWer | yes
recycling
This specifies the commutation method to get the information on the initial angle of motor.
Setting
Description
Value
0 Not necessary for separate commutation or carry out commutation using a
hall sensor.
1 Carry out commutation when the servo is turned on for the first time.
2 Reserved
0x201B Commutation Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 500 0.1% RW No Always Yes

Set the commutation current to obtain the initial angle information of the motor.
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0Ox201C Commutation Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 500 to 5000 1000 ms RW No Always Yes
Set the commutation current to obtain the initial angle information of the motor
0x201D Grating Period of Sinusoidal Encoder ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 65535 40 um RW No Power | yeq
recycling
Set grid of sinusoidal encoder
0Ox201E Homing Done Behaviour ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1l 0 - RW No Always Yes

Set movement towards Zero position according to home offset [0x607C].

Setting Value Description

Motor will not move and home offset [0x607C] value will be zero

0 position after homing by homing method [0x6098]
1 Motor will be rotate as much as home offset and zero offset will be 0,
after homming by homing method [0x6098]
Ox201F Velocity Function Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto2 0 - RW No Always Yes

Select the method to calculate feedback speed when encoder type is Quadrature.

Setting Value Description
0 MT Method + Speed Observer
1 MT Method
2 M Method
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M Method calculates RPM by reading the encoder's counter at regular intervals (T).

If the value of the counter read at regular intervals (T) is Pm, the speed is as follows.

Velocity = me

The TM method subtracts the delay timeT,,;for the first encoder pulse input in a certain period (T) and

adds the delay timeT,,,,for the last encoder pulse input as the final cycle.

calculation is as follows.

At this time, the speed

, Pm
Velocity = ———
Y T Ty + Ty
0x2020 Motor and Hall Phase Correction ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 - RW No Power Yes
recycling

Checking the motor wiring and hall sensor wiring in case of 3rd party motor and Setting the
sequence of hall sensor UVW, polarity of hall sensor signal and motor rotation direction.

15bit can be set according to the single-phase input or differential input of the hall signal of the

encoder. When set to 0, Hall Signal can be input differentially, and when set to 1, Hall Signal can

be input single-phase.
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10-34

Bit Description
Setting direction of rotation of motor

0 (0x2004's setting values and Exclusive OR operation.)
1~7 Reserved

8 Hall U polarity reversal

9 Hall V polarity reversal

10 Hall W polarity reversal

11 Reserved

12 Hall U, Hall V replace

13 Hall V, Hall W replace

14 Hall W, Hall U replace

15 Hall Signal sinle-phase input setting

0x2031 Operation Time at Peak Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 1000 ms RW No Power Yes
recycling

Set the operating time at the maximum current of the motor. This setting value is a parameter that

protects the motor by/2Talgorithm, so it must be set accuratel. (For details on settings, refer to

Section 6.11.1/2TAlgorithm Protection.)

0x2034 Motor Thermal Protection Enable ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1l 0 ; RW No Power | yoq
recycling

Activates the protection function by the motor's thermal parameters (Thermal
resistance/Capacitance).

Setting Value Description
0 Disable
1 Enable
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e Gain Adjustment(0x2100~)

0x2100 Inertia Ratio ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 3000 100 % RW No Always Yes

This specifies the ratio of the load inertia to the motor's rotor inertia in %.
Inertia ratio = Load inertia / Motor's rotor inertia x 100
The inertia/load ratio is an important control parameter for the operation of the servo. Itis crucial to

set the correct inertia ratio for optimal servo operation. You can estimate the inertia ratio by auto gain
tuning. The ratio will be continuously estimated during operation if you carry out real-time gain tuning.

0x2101 Position Loop Gain 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 500 50 1/s RW Yes Always Yes

This specifies the whole responsiveness of the position controller. The larger the setting is configured,
the higher the responsiveness is. Too large setting value may cause vibration depending on the load.

0x2102 Speed Loop Gain 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 2000 75 Hz RwW Yes Always Yes

This specifies the whole responsiveness of the speed controller. To make the whole responsiveness of
the system higher, you have to set the speed loop gain large as well, along with the position loop gain.
Too large setting value may cause vibration depending on the load.

0x2103 Speed Loop Integral Time Constant 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 1000 50 ms RW Yes Always Yes

This specifies the integral time constant of the speed controller. If you set a large value, error will be
reduced at a steady state (while stopped or driving at a constant speed), but vibration may occur at a
transient state (while accelerating or decelerating).
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0x2104 Torque Command Filter Time Constant 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This applies a low pass filter for torque command. You can improve the system stability by setting an

appropriate value to smoothen the torque command.

command will be longer, reducing the system responsiveness.

If you set it too large, the delay for the torque

0x2105 Position Loop Gain 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 500 30 Is RW Yes Always Yes
This specifies the position loop gain used as gain group 2 for gain switching. For more information,
refer to the description of the Position Loop Gain 1 (0x2101).
0x2106 Speed Loop Gain 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 2000 50 Hz RW Yes Always Yes

This specifies the speed loop gain used as gain group 2 for gain switching. For more information, refer
to the description of the Speed Loop Gain 1 (0x2102).

0x2107 Speed Loop Integral Time Constant 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 1000 50 ms RW Yes Always Yes

This specifies the integral time constant of the speed loop used as gain group 2 for gain switching. For
more information, refer to the description of the Speed Loop Integral Time Constant 1 (0x2103).

0x2108 Torque Command Filter Time Constant 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This specifies the time constant of the torque command filter used as gain group 2 for gain switching.
For more information, refer to the description of the Torque Command Filter Time Constant 1 (0x2104).
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0x2109 Position Command Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

This applies a low pass filter for position command to smoothen the position command. Especially, this

can be used for setting a higher gear ratio.

Ox210A Position Command Average Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

This applies a moving 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.

0x210B Speed Feedback Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This applies a low pass filter to the speed feedback signal calculated from the encoder. In case that
system vibration occurs or vibration occurs when a gain load with too large of an inertia is applied, you

can suppress the vibration by setting appropriate value.

0Ox210C Velocity Feed-forward Gain ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to 100 0 % RW Yes Always Yes

This specifies the feedforward gain for the speed command during position control. The larger the
setting is, the less the positional error is. If you set a too large value depending on the load, vibration or

overshoot may occur. For gain tuning, increase the setting value gradually.
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0x210D Velocity Feed-forward Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 10 0.1ms RW Yes Always Yes

This applies low pass filter to the compensated amount added to the speed command by the speed
feedforward gain. You can enhance the system stability by using it when you set a large speed
feedforward gain or when there is excessive change in position command.

Ox210E Torque Feed-forward Gain ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 0to 100 0 % RW Yes Always Yes

This specifies the feedforward gain for the torque command during speed control.

Ox210F Torque Feed-forward Filter Time Constant ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 0 to 1000 10 0.1ms RW Yes Always Yes

This applies low pass filter to the compensated amount added to the torque command by the torque

feed-forward gain.

0x2110 Torque Limit Function Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto4 2 - RW Yes Always Yes

This specifies the function to limit the output torque of the drive.

Setting Value Description
Limits the torque using positive/negative torque limit value according
to the driving direction; the maximum value is limited by the maximum
0 torque (0x6072).
- Forward:0x60EOQ, Reverse:0x60E1
1 Limits the torque only by the maximum torque (0x6072) regardless of
the driving direction.
Limits the torque using external positive/negative torque limit value
2 according to the driving direction.
- Forward: 0x2111, Reverse: 0x2112
3 Limits the torque using internal and external torque limit value
according to the driving direction and the torgue limit signal.
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- Forward: Ox60EQ(if P_CL signal is not input), 0x2111(if P_CL signal
is input)
- Reverse: 0x60E1(if N_CL signal is not input), 0x2112(if N_CL

signal is input)

Limited by the analog input torque limit.

4 - Refer to analog torque limit scale (0x221C) and offset (0x221D)
0Ox2111 External Positive Torque Limit Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes

This specifies the external positive torque limit value according to the torque limit function setting
(0x2110).

0Ox2112 External Negative Torque Limit Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes

This specifies the external negative torque limit value according to the torque limit function setting
(0x2110).

0x2113 Emergency Stop Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 1000 0.1% RW Yes Always Yes

This specifies the stop torque on emergency stop (when entering POT, NOT, or ESTOP).

0x2114 P/PI Control Conversion Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto 4 0 - RW Yes Always Yes

This specifies the switch mode between PI control and P control. Using this function, you can improve
the speed control characteristic to reduce the overshoot during speed operation and the positioning
time during position operation.
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Setting Value Setting content
0 Always PI controlled
1 Switches to the P control if the command torque is larger than the P
control switching torque (0x2115).
) Switches to the P control if the command speed is larger than the P
control switching speed (0x2116).
3 Switches to the P control if the acceleration command is larger than the
P control switching acceleration (0x2117).
4 Switches to the P control if the position error is larger than the P control
switching position error (0x2118).
0Ox2115 P Control Switch Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 500 0.1% RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0X2114).

0Ox2116 P Control Switch Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 100 rpm RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0X2114).

Ox2117 P Control Switch Acceleration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 1000 rpm/s RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0X2114).

0x2118 P Control Switch Following Error ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 100 pulse RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0X2114).
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0x2119 Gain Conversion Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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) Position loop gain 2 (0x2105)

) Speed loop gain 2 (0x2106)
Speed loop gain 1 (0x2102)
Speed loop integral time constant 2

Speed loop integral time constant 1

(x2107)
(x2103)

) ) Torque command filter time constant
Torgque command filter time constant

2(0x2108)
1 (0x2104)
Setting Value Setting content
0 Only the gain group 1 is used.
1 Only the gain group 2 is used.
Gain is switched according to the GAIN2 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
Ox211A Gain Conversion Time 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 2 ms RW Yes Always Yes

This specifies the waiting time before switching from gain group 2 to gain group 1.
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0Ox211B Gain Conversion Time 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the waiting time before switching from gain group 1 to gain group 2.
0Ox211C Gain Conversion Waiting Time 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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.
0Ox211D Gain Conversion Waiting Time 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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.
Ox211E Dead Band for Position Control ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 uu RW Yes Always Yes
The position controller output is O if positional error for position control is below the setting.
Ox211F Drive Control Input 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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 input through I/O and the
bit value of this setting.
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Setting content

POT
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Reserved

0x2120 Drive Control Input 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RW Yes - No
Bit Setting content
15-0 Reserved
0Ox2121 Drive Status Output 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RW Yes Always No

You can assign the state of the drive output signal to the 1/O output signal, in order to verify the
applicable bit of this output value, in addition to actual output.

@
~—

Setting content

BRAKE

ALARM

READY

ZSPD

INPOS1

TLMT

VLMT

~N o || |W N |k |O

INSPD
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8 WARN
9 TGON
10 INPOS2
15-11 Reserved

0x2122 Drive Status Output 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFnhex 0 - RO Yes - No

Bit

Setting content

15-0 Reserved
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e |/O Configuration(0x2200~)

Digital Input Signal 1 Selection
0x2200 ALL
Digital Input Signal 1 Selection

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
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.

15Bit  14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit  6Bit 5Bit 4Bt 3Bit  2Bit 1Bit  OBit
0/0]0(0|(0|0]010 0{0(0(0|]0(0(0]O0
) ) H—J N J
Slgﬂ?’lﬁput level Debounce filter Input\gi’gnal
setting setting ‘ allocation
Setting [ ovis Setting | Valid signal filtering time D\?;flllr;g Allocation signal Dvea[llllgg Allocation signal
value . value [msec] 0X00 unassigned 0x13 HSTART
° conBtact 0 1 0x01 POT 0x14 ISELO
U | contact 1 2 0x02 NOT 0x15 ISEL1
2 3 0x03 HOME 0x16 ISEL2
3 4 0x04 STOP 0x17 ISEL3
4 5 0x05 PCON 0x18 ISEL4
5 6 0x06 GAIN2 0x19 ISEL5
6 7 0x07 PCL 0x1A ABS RQ
7 8 0x08 NCL 0x1B JSTART/PJOG
8 9 0x09 PROBE1 0x1C JDIR/NJOG
9 10 0X0A PROBE2 0x1D | PCLRI(Puise clear)
10 11 0x0B EMG 0X1E | AOVRGndos overice
1 12 0x0C | ARST(Alarm Reset) Ox1F INHIBT
12 13 OXOF SV_ON 0x20 SPD1/LVSF1
13 14 0x10 START 0x21 SPD2/LVSF2
14 15 0x11 PAUSE 0x22 SPD3
15 16 0x12 REGT 0x23 MODE
0x24 ABS RESET

The 15th bit is used to set the contact input status. The debounce filter is applied to block the inflow of
chattering component noise.

Setting value : 5 climinate recognized

=>6[ms as a signal
4[ms] 1;]71_’8:] 6[ms] [ ] ---/\L T
Debounce
For example, if the user sets 5, only the high holding time of the input signal longer than 6 [msec] is

recognized as a signal, and less than that is filtered out. The figure below is an example of contact input
setting.
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| Example) When setting Gain2 to A contact

15B 14B 13B 12B

it it it

it

11B 10B
it it

9Bit 8Bit

7Bit 6Bit 5Bit 4Bit

3Bit 2Bit 1Bit O0Bit

N

Y Y Y
0 0 6 —_— 0x0006
Example) When setting Gain2 to contact A and filtering time to 5[msec] |
1‘iStB liB 1?;8 li2tB 1:iliB lgB 9Bit 8Bit 7Bit 6Bit 5Bit 4Bit 3Bit 2Bit 1Bit OBit
Lolofofoflefr]ofo] [efefofoffefr]a]o]
N J \ v J N AN J
Y Y Y
0 4 0 6 —_— 0x0406
The setting method is all the same up to the setting of digital input signal 16 [0x220F]
| Example) When INHIBT is set to B contact and filtering time is set to 12 (msec) |
B B 198 LB 1B 108 ogit sait 7Bit 6Bit 5Bit 4Bit  3Bit 2Bit 1Bit OBit
[ lofolef[efofe]a] [ofofofef[afa]e]r]
- ~ J - ~ J . ~ AN ~ J
1 B 1 F —_— 0x8B1F
0x2201 Digital Input Signal 2 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0004 - RW No Always Yes

This specifies the functions of digital input signal 4 of the I/O and the input signal level. For more

information, refer to the description of 0x2200.
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0x2204 Digital Input Signal 5 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0005 - RW No Always Yes
This specifies the functions of digital input signal 5 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.
0x2205 Digital Input Signal 6 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0006 - RW No Always Yes
This specifies the functions of digital input signal 6 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.
0x2206 Digital Input Signal 7 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0007 - RwW No Always Yes
This specifies the functions of digital input signal 7 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.
0x2207 Digital Input Signal 8 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0008 - RwW No Always Yes
This specifies the functions of digital input signal 8 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.
0x2210 Digital Output Signal 1 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x8001 - RW No Always Yes

Assign the functions of digital output signal 1 of I/0O and set the output signal level. Output signal
setting has no debounce filter function
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15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit 6Bt 5Bit  4Bit 3Bt 2Bt 1Bit  OBit
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Y \ v J
Signal output level setting Output signal allocation
Seffin Setting r— Settng P—
valueg status uale | Allocation signal o | Allocation signal
0 A 0x00 unassigned 0x0A TGON
conéact 0x01 BRAKE 0x0B INPOS2
1 contact 0x02 ALARM
0x03 READY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
The method is the same until digital output signal 8 [0x2217] is set.
| Ex) In case of setting the alarm to contact A |
15Bit 14Bit 13Bit 12Bit  11Bit 10Bit 9Bit 8Bit 7Bit 6Bt 5Bt 4Bt 3Bt 2Bit 1Bt OBt
ofojo0o]|oO ofojo]oO ofojo0o]oO ofoj1]o0

- — v )\ v )\ v J
0 0 0 2 =)  0x0002

| Ex) In case of setting the alarm to contact B

15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit 6Bt  5Bit  4Bit 3Bit 2Bt 1Bit OBt

1 {000 0jo0fO0|0O 0jo0ofoO0|0O ofof11|0

- v /o v J\ v )
8 0 0 2 =)  0x8002

0Ox2211 Digital Output Signal 2 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x8002 - RW No Always Yes

Assign the functions of digital output signal 2 of I/0 and set the output signal level. For more
information, refer to the description of 0x2210.
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0x2212 Digital Output Signal 3 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0003 - RW No Always Yes
Assign the functions of digital output signal 3 of I/O and set the output signal level. For more
information, refer to the description of 0x2210.
0x2213 Digital Output Signal 4 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0004 - RW No Always Yes
Assign the functions of digital output signal 4 of I/O and set the output signal level. For more
information, refer to the description of 0x2210.
0Ox221C Analog Torque Limit Scale ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 100 0.1%/V RW No Always Yes

In case of non-torque operation, when the setting value of the torque limit function setting (0x2110)
is 4 (analog torque limit), the torque is limited by the analog input torque limit value. At this time, set
the scale of the analog input value.

The calculation formula is:

Torque limit value(%)

Torque command scale(ox221D)

B (input voltage(mV) — Torque input of fset(0x221C)(mV))

)x

1000 10
Please refer to 6.9 Torque limit function.
0x221D Analog Torque Limit Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 0 mV RW No Always Yes

This specifies the analogue voltage offset controlled by the analogue torque limit
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0x2220 Analog Monitor Output Mode P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1l 0 - RW No Always Yes
Analog monitor output range is -10~+10V. If setting value is 1, output value is positive value only.
Setting Value Setting content
0 Output as negative/positive values
1 Output only as positive values
0x2221 Analog Monitor Channel 1 Select P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 - RW No Always Yes

Configure the monitoring variables to be output to the analog monitor output channel 1.

Setting Value Display item Unit
0x00 Speed feedback rpm
0x01 Speed command rpm
0x02 Speed error rpm
0x03 Torque feedback %
0x04 Torque error %
0x05 Position error pulse
0x06 Accumulated operate overload percentage %
0x07 DC link voltage \%
0x08 Accumulated Regeneration Overload %
0x09 Encoder single-turn data pulse
Ox0A Inertia ratio %
0x0OB 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
Ox11 V phase current A
0x12 W phase current A
0x13 Current position value uu
Ox14 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
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 1 - RW No Always Yes
Configure the monitoring variables to be output to the analog monitor output channel 2.
0x2223 Analog Monitor Channel 1 Offset ALL
Variable Initial Accessi PDO Change
Setting range | Unit Save
type vaiue bility | allocation | attribute
DINT 0 to 0x40000000 0 - RW No Always Yes

Subtract the offset value from the monitoring variable of the 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 Setting (0x2221).

0x2224 Analog Monitor Channel 2 Offset ALL
Variable Initial Accessi PDO Change
Setting range | Unit Save
type ellE bility | allocation | attribute
DINT 0 to 0x40000000 0 - RW No Always Yes

Subtract the offset value from the monitoring variable of the 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 Setting (0x2222).

0x2225 Analog Monitor Channel 1 Scale ALL
Variable Initial Accessi PDO Change
Setting range | Unit Save
type ellE bility | allocation | attribute
UDINT 0 to 0x40000000 500 - RW No Always Yes

This specifies the scaling of the variable to be output per 1 V when outputting the monitoring variable

configured as the analog output channel 1. The unit will be that of the variable configured in the Analog
Monitor Channel 1 Setting (0x2221) per 1 V.

For example, if you set the speed feedback to the 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
Variable Initial Accessi PDO Change
Setting range | Unit Save
type vaiue bility | allocation | attribute
UDINT 0 to 0x40000000 500 - RW No Always Yes

This specifies the scaling of the variable to be output per 1 V when outputting the monitoring variable
configured as the analog output channel 2. The unit will be that of the variable configured in the Analog
Monitor Channel 2 Setting (0x2222) per 1 V.
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e Velocity Control(0x2300~)

0x2300 Jog Operation Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 500 rpm RW No Always Yes
This specifies the jog operation speed.
0x2301 Speed Command Acceleration Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 200 ms RW No Always Yes
Specifies the time required, in ms, for the motor to reach the rated motor speed from zero speed.
0x2302 Speed Command Deceleration Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 200 ms RW No Always Yes

This specifies the time, in ms, required for the motor to decelerate from the rated motor speed to the

stop.
0x2303 Speed Command S-curve Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 ms RW No Always Yes

You can configure the speed command in an S-curve pattern for smooth acceleration/deceleration. If it

is set to 0, the drive will be operated in a trapezoidal pattern by default.

0x2304 Program Jog Operation Speed 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 0 rpm RW No Always Yes

For programmed jog operation, you can set the operation speed 1 to 4 and the operation time 1 to 4 as

follows:
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0x2305 Program Jog Operation Speed 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2306 Program Jog Operation Speed 3 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 0 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2307 Program Jog Operation Speed 4 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 -500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2308 Program Jog Operation Time 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 500 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2309 Program Jog Operation Time 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 5000 ms RW No Always Yes

Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
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0Ox230A Program Jog Operation Time 3 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 500 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x230B Program Jog Operation Time 4 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 5000 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0Ox230C Index Pulse Search Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 20 rpm RW No Always Yes
This specifies the speed for index pulse search.
0Ox230D Speed Limit Function Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to3 0 - RW No Always Yes

This specifies the speed limit function for torque control.

Setting Value Setting content
0 Limited by speed limit value (0x230E)
1 Limited by the maximum motor speed
> Set the analog speed command as the maximum torque speed limit
value
3 Reflects the smaller value between the value of 0xX230E and the analog
speed command value
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0x230E Speed Limit Value at Torque Control Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 1000 rpm RW Yes Always Yes

This specifies the speed limit value for torque control. This setting is applied only when the Speed Limit
Function Setting (0x230D) is set to 0.

0Ox230F Over Speed Dection Level ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 6000 rpm RW No Always Yes

This specifies the level to detect
motor speed, the detection level

overspeed alarms (AL-50). If the setting is larger than the maximum
will be set by the maximum motor speed.

0x2310 Excessive Speed Error Detection Level ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 5000 rpm RW No Always Yes

This specifies the level to detect
speed command and the speed

excessive speed error alarms (AL-53). If the difference between the
feedback exceeds the setting value, an excessive speed error alarm is

generated.
0Ox2311 Servo-Lock Function Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes

This specifies the servo-lock fun

ction to fix the motor position with a position value when the speed

command is input as 0 for speed control.

Setting Value

Setting content

0

Servo-lock function disabled

1

Servo-lock function enabled
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e Miscellaneos Setting(0x2400~ )

Software Position Limit Function Select
0x2400 L : P
Software Position Limit Function Select
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to3 0 - RW No Always Yes

This specifies the software position limit function for position control. When using the position limit
function, the upper and the lower limit values will be limited to the values configured in (0x670D: 02) and

(0x670D: 01), respectively

Encoder spec. Requirements for using the function

Incremental encoder

1. After power-on, origin operation must be performed once.

Absolute singleturn encoder

2. When origin operation is completed, the function can be used.

Absolute multiturn encoder 3. There is no need to set the origin operation again after power is

1. An external battery must be connected
2. Absolute Encoder Configuration [0x2005] must be set to 0.

applied.
4. Functionality can be used immediately.

The software position limit function will not be activated prior to the homing operation. Multi-turn encoder
does not require origin operation when using multi-turn with Absolute Encoder Configuration [0x2005] set
to 0. Also, this function does not work even if the upper limit value is smaller than the lower limit value, so

please use it with caution. .

Setting Value Setting content
0 None of positive and negative software position limits are used.
1 Only positive software position limit value is used. It is not limited for the
reverse direction.
) Only negative software position limit value is used. It is not limited for the
forward direction.
3 Both of the positive and the negative software position limits are used.
0x2401 INPOS1 Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 100 uu RW Yes Always Yes

With the position command not newly updated, if the positional error is retained within the INPOS1
output range for the INPOS1 output time, the INPOSL1 signal is output.
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0x2402 INPOS1 Output Time P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 ms RW Yes Always Yes
Refer to the description of 0x2401.
0x2403 INPOS2 Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 100 uu RW Yes Always Yes
This outputs the INPOS?2 signal where the positional error is less than the setting value. Unlike the
INPOS1, the INPOS2 signal is output by calculating only the positional error value.
0x2404 ZSPD Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 10 rpm RW Yes Always Yes
When the current speed is less than the setting value, the ZSPD signal is output.
0x2405 TGON Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 100 rpm RW Yes Always Yes
When the current speed is more than the setting value, the TGON signal is output.
0x2406 INSPD Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 100 rpm RW Yes Always Yes

When the speed error is less than the setting value, the INSPD signal is output.
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0x2407 BRAKE Output Speed P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 100 rpm RW No Always Yes

If the motor stops due to servo OFF or servo alarm during rotation, you can set the speed (0x2407) and
delay time (0x2408) for brake signal output, in order to configure the output timing. The brake signal
will be output if the motor rotation speed goes below the set speed (0x2407) or the output delay time
(0x2408) has elapsed after the servo OFF command.

0x2408 BRAKE Output Delay Time P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 100 ms RW No Always Yes
Refer to the description of 0x2407.
0x2409 Torque Limit for Homing Using Stopper ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 2000 250 0.1% RW No Always Yes
This specifies the torque limit value for homing using a stopper. With too large of a value configured,
the machine may collide with the stopper.
Ox240A Duration Time for Homing Using Stopper ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 50 ms RW No Always Yes
This specifies the time to detect the stopper for homing using a stopper. Set an appropriate value,
depending on the machine.
0x240B Modulo Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to5 0 - RW No Power | yes
recycling

This specifies whether to use the Modulo function.
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This function is not supported in CSP operation mode.

Setting Value Setting content
0 Does not use the Modulo function.
1 Uses the Modulo function to move forward.
2 Uses the Modulo function to move backward.
3 Uses the Modulo function to move via the possible shortest
distance.
4 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
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
1to Power
DINT OX3FFEFFFF 3600 uu RW No recycling | Y©S

Set the factor when using the modulo function. The user sets the position value corresponding to
one revolution when the motor is driven.

* Modulo Factor concept

The basic formula is:

Position Actual Value using Modulo factor =
Position Actual Value — (Position Actual Value + Modulo Factor)

X Encoder Pulse per Revolution

2000[UU]

0x2040C : 2000 >

v

1000[UU]

0x2040C : 1000

v

2000[UU]
1000[UU]

0x2040C O|ALS >

v

In general, if the motor rotates in one direction when the modular factor is not used, the current
position continues to increase. If you use the modular factor and enter 1000, the current position
(Position Actual Value) increases only up to 1000 [UU] and then resets to 0 [UU]. Likewise, even if
you input 2000, it increases only up to 2000 [UU] and is initialized again. That is, the remainder
value obtained by dividing the Position Actual Value by the Modulo Factor is reflected.
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X5[turn] X1 [turn]

Motor User Machine

When the instrument of the equipment makes 1[turn], and the L7 19[bit] motor mounted on the
equipment makes 5[turn], the total pulse required for the equipment to make 1[turn] is as follows.

524288 X 5[turn] = 9961472[UU]

If the user wants to control equipment 1[turn] within 0~9961472[UU], when 9961472[UU] is input
to the Modulo Factor, the equipment will appear within 1[turn] to 1~9961472[UU] in the Position
Actual value and 1[turn] ], it starts again at 1[UU].

0x240D User Drive Name ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - ‘Drive’ uu RW No Always Yes

The user can customize the drive name. Up to 16 characters can be used to define the name.

0x240E Individual Parameter Save ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT Otol 0 - RW No Always No

This specifies whether to save parameters individually. This parameter is not saved and initialized to 0
during power ON.

Setting Value Setting content
0 Parameters are not saved individually. For details on storing a
parameter, refer to Storing Parameters (0x1010).
1 Save the parameters individually. When a parameter is written, it is

immediately stored in the memory.
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Enhanced Control(0x2500~ )
0x2500 Adaptive Filter Function Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto5 0 - RW No Always Yes

This specifies the adaptive filter function.

Setting Value Setting content

0 Adaptive filter is not used.

Only one adaptive filter is used. You can check the settings
configured automatically in the Notch Filter 4 Settings (0x250A and

1 0x250B).

If an arbitrary value is set for notch filter 3, automatic setting is not
possible, so if you want automatic setting, you must initialize notch
filter 3 first.

Only two adaptive filters are used. You can check the settings
configured automatically in the Notch Filter 3 (0x2507, 0x2508, and
0x2509) and 4 Settings (0x250A, 0x250B, 0x250C).

9 If notch filter 3 (or 4) is set to an arbitrary value, it is automatically set
to notch filter 4 (or 3), if notch filter 3 and notch filter 4 are both set to
arbitrary values, the set values are maintained. if notch filter 3 and
notch filter 4 are in the initialization state, both can be set
automatically.

3 Reserved

4 Settings of Notch Filter 3 (0x2507, 0x2508, 0x2509) and Notch
Filter 4 (0x250A, 0x250B, 0x250C) are initialized

5 Reserved

0x2501 Notch Filter 1 Frequency ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 500 to 5000 5000 Hz RwW No Always Yes

This specifies the frequency of the notch filter 1.

0x2502 Notch Filter 1 Width ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to 100 1 - RW No Always Yes

This specifies the width of the notch filter 1.



0x2503 Notch Filter 1 Depth ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to5 1 - RW No Always Yes

This specifies the depth of the notch filter 1.

0Ox2504 Notch Filter 2 Frequency ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 500 to 5000 5000 Hz RwW No Always Yes
0x2505 Notch Filter 2 Width ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to 100 1 - RW No Always Yes
0Ox2500 Notch Filter 2 Depth ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to5 1 - RW No Always Yes
0Ox2507 Notch Filter 3 Frequency ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 500 to 5000 5000 Hz RwW No Always Yes
0x2508 Notch Filter 3 Width ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to 100 1 - RW No Always Yes
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0x2509 Notch Filter 3 Depth ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to5 1 - RW No Always Yes
Ox250A Notch Filter 4 Frequency ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 500 to 5000 5000 Hz RW No Always Yes
0Ox250B Notch Filter 4 Width ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to 100 1 - RW No Always Yes
0x250C Notch Filter 4 Depth ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to5 1 - RW No Always Yes
0Ox250D On-line Gain Tuning Mode ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT Oto1l 0 - RW No Always Yes

Determines whether to adjust real-time gain during operation. Factory setting is 0, which is unused.
During online tuning, the estimated gain is reflected every 64 ms and the changed gain is saved in
the EEPROM about every 2 minutes.

Setting Value

Setting content

0

On-line Gain Tuning not used

1

10-64

On-line Gain Tuning used



10. Object Dictionary

Ox250E System Rigidity for Gain Tuning ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 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.

If the system stiffness setting value is increased, the gain is increased and the positioning time is
shortened. However, if the setting value is too high, vibration may occur depending on the machine

configuration. Therefore, set the system rigidity setting value from a low value to a high value within the

range of vibration.

The gain automatically changed after gain tuning is as follows.

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, torque command
filter time constant) according to the system rigidity settings are determined by the values in the table

below.
system stiffness 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
Constant 1 190 | 70 50 40 30 22 15 13 10 9
Torque command filter time 80 30 20 10 8 6 4 3 3 2
constant 1
system stiffness 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
Constant 1 8 7 6 6 5 5 4 4 3 3
Torque command filter time
constant 1 2 2 2 2 1 1 1 1 1 1
Ox250F On-line Gain Tuning Adaptation Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to5 1 - RW No Always Yes

This specifies the speed reflecting the change of gain when performing on-line gain tuning. The larger
the setting value is, the faster the change of gain is reflected. Depending on the state of the load, the

system may become unstable if reflected too quickly.
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0x2510 Off-line Gain Tuning Direction ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1l 0 - RW No Always Yes
This specifies the movement direction when performing the Off-line Gain Tuning. Set the function
properly according to the condition of the apparatus section.
Setting Value Setting content
0 Run in forward direction
1 Run in reverse direction
0Ox2511 Off-line Gain Tuning Distance ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 10 5 - RW No Always Yes

It specifies the distance when performing the 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 section. Make sure to secure enough distance (more than one revolution of motor) prior to

gain tuning.
0Ox2512 Disturbance Observer Gain ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 100 0 % RW No Always Yes

This function suppresses disturbance by forward compensation of the torque through the load model. If
the disturbance observer gain setting value is large, disturbance suppression is good, but noise occurs
during operation, so the gain and filter time constant must be set appropriately.

0x2513 Disturbance Observer Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 10 0.1ms RW No Always Yes

Apply a lowpass filter to the disturbance observer reference. Disturbances can be suppressed by

appropriately setting the disturbance observer gain and filter time constant.
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0x2514 Current Controller Gain ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 150 100 % RW No Always Yes
This specifies the current controller gain. Lowering the setting value will reduce the noise, but the
drive's responsiveness decreases as well.
0Ox2515 Vibration Supression Filter Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto 2 0 - RW No Always Yes

Set whether or not to use a filter to suppress vibrations occurring at the load end.

Setting Value

Setting content

0 Vibration control (damping) filter disabled
1 Using vibration control (damping) filters 1 and 2
9 Apply vibration control (damping) filters 1 and 2 according to LVSF1

and LVSF2 inputs

0Ox2516 Vibration Supression Filter 1 Frequency ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 0 to 2000 0 0.1Hz RW No Always Yes

Sets the vibration control (damping) filter 1 frequency.

0Ox2517 Vibration Supression Filter 1 Damping ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 0to5 0 - RW No Always Yes

Sets the coefficients for vibration control (damping) filter 1. As the setting value increases, the damping
coefficient increases, so the damping width increases.
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0x2518 Vibration Supression Filter 2 Frequency ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 2000 0 0.1Hz RW No Always Yes
Sets the vibration control (damping) filter 2 frequency.
0x2519 Vibration Supression Filter 2 Damping ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto5 0 - RW No Always Yes

Sets the coefficients for vibration control (damping) filter 2. As the setting value increases, the damping
coefficient increases, so the damping width increases.
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Monitoring (0x2600~ )

0x2600 Feedback Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - rpm RO Yes - No
This represents the current rotation speed of the motor.
0Ox2601 Command Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - rpm RO Yes - No
This represents the speed command input to the speed control loop of the drive.
0x2602 Following Error ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - pulse RO Yes - No
This represents the positional error of position control.
0x2603 Accumulated Operation Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO No - No

This represents the accumulated operation overload rate. When the value of the accumulated
operation overload rate reaches the overload warning level setting (0x2010), the operation overload

warning (W10) will occur; when it reaches 100%, the operation overload alarm (AL-21) will occur.

0x2604 Instantaneous Maximum Operation Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO Yes - No

This represents the maximum value of the operation overload rate output instantaneously from the

drive. This value can be initialized by the initialization of the instantaneous maximum operation

overload.
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0x2605 DC-Link Voltage ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - Volt RO Yes - No
This represents the DC link voltage by the main power input.
0Ox2606 Accumulated Regeneration Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO No - No
This represents the accumulated overload rate of the regenerative resistor due to regenerative
operation. In case that the value of the accumulated regenerative overload rate reaches 100%, a
regenerative overload alarm (AL-23) will be generated.
0Ox2607 SingleTurn Data ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UDINT - - pulse RO Yes - No

This represents the single-turn data of the motor. Values ranging from 0 to (encoder resolution-1) are

displayed.
0x2608 Mechanical Angle ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - 0.1deg RO Yes - No
This represents the single-turn data of the motor, ranging from 0.0 to 359.9.
0x2609 Electrical Angle ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1deg RO Yes - No

This represents the electrical angle of the motor, ranging from -180.0 to 180.0.
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Ox260A MultiTurn Data ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - rev. RO Yes - No
This represents the multi-turn data of multi-turn encoder.
0Ox260B Drive Temperature 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - °C RO No - No

It is the temperature measured by the temperature sensor integrated onto the drive power board. If the
measurement is higher than 95°C, the drive overheat alarm 1 (AL-22) will be generated.

0x260C Drive Temperature 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - °C RO No - No

This represents the temperature measured by the temperature sensor integrated onto the drive control

board. If the measured temperature is higher than 90°C, the drive overheat alarm 2 (AL-25) will be

generated.
0Ox260D Encoder Temperature ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - °C RO No - No

This represents the temperature measured by the temperature sensor integrated into serial encoder
provided by LS ELECTRIC (if the setting values of the encoder type (0x2001) are 3, 4, 5, and 6). If the

measured temperature is higher than 90°C, the encoder overheat alarm (AL-26) will be generated.

Ox260E Motor Rated Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - rpm RO No - No

This represents the rated speed of the driving motor.
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Ox260F Motor Maximum Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - rpm RO No - No
This represents the maximum speed of the driving motor.
0x2610 Drive Rated Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - 0.1A RO No - No
This represents the rated current of the drive.
0Ox2611 FPGA Version ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
This represents the version of the FPGA within the drive.
0Ox2612 Hall Signal Display ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - - RO No - No

This represents the signal of the hall sensor installed in the encoder (or motor). This can be used 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 forward movement, while it is

repeated in the order of 1->3->2->6->4->5 for a reverse movement.

Bit

Setting content

W phase hole signal

V phase hole signal

U phase hole signal
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0Ox2613 Bootloader Version ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
This represents the bootloader version of the drive.
0Ox2614 Warning Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - - RO Yes - No
This represents a warning code which has occurred in the drive.
0Ox2615 Analog Input Channel 1 Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - mv RO No - No
This indicates the voltage in mV, which is inputted to the analogue input channel 1.
0x2619 RMS Operation Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO No - No

Displays the effective (RMS) load factor for the last 15 seconds in units of 0.1%.

It compares the effective (RMS) load factor and the rated torque within the 15-second driving cycle to

check whether the effective (RMS) load factor is within the rated torque of the drive. If the effective

(RMS) load factor is greater than the rated torque, recheck the drive and motor selection.
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e Procedure and Alarm history(0x2700~ )

0x2700 Procedure Command Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF - RwW No - No

You can run various procedures with the following procedure command codes and command
arguments. Make sure to enter correct value of command argument prior to entering command code
because the drive refers to the command argument at the moment of entering the command code.

Command
Command code Run procedure
argument
1 Servo On
Manual Jog 2 Servo Off
3 Positive (+) driving (0x2300)
(0x0001) 4 Negative (-) driving (0x2300)
5 Stop to zero speed
1 Servo On
Programmed Jog 2 Servo Off
(0x0002) 3 Starting operation
4 Stop to zero speed (server on maintained)
Servo Alarm History 1
Initialization(0x0003)
Off-line Auto Tuning .
(0x0004) 1 Start auto tuning
1 Servo On
Index Pulse Search 2 — Servo Off
(0X0005) 3 Positive (+) search (0x230C)
4 Negative (-) search (0x230C)
5 Stop to zero speed
Absolute encoder reset
(0X0006) 1 Absolute encoder reset
Instantangous Maximum Resets instantaneous maximum operation overload (0x2604)
Operation Overload 1 value
Reset (0x0007)
Phase current offset tuning
Phase fuunrirr?gt offset (The U-/V-/W-phase offsets are stored in 0x2015 - 0x2017,
1
(0x0008) respectively. If the offset is abnormally large, AL-15 will be
generated.)
Software reset(0x0009) 1 Software reset
Commutation(0x000A) 1 Commutation is performed
1 Alarm Reset
Tamagawa / Panasonic -
Encoder Reset(0x000B) 2 Multiturn Reset
3 Warning Reset
Endat2.2 Encoder Reset 4660 Position Reset
(0x000C) 2 Alarm Reset
BISS-C Preset 1 AL-3b Reset
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0x2701 Procedure Command Argument ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RW No - No
0x2702 Servo Alarm History ALL
Subindex 0 Number of entries
; Accessi PDO Change
Va:rlable Setting range Initial value Unit Save
ype bility allocation attribute
STRING - 16 - RO No - No
Subindex 1 Alarm code 1 (most recent)
Variable . - . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 2 Alarm code 2
Variable . - . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 3 Alarm code 3
Variable . o . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 4 Alarm code 4
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 5 Alarm code 5
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 6 Alarm code 6
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 7 Alarm code 7
Variable . o . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 8 Alarm code 8
Variable . - . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 9 Alarm code 9
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 10 Alarm code 10
Variable . " . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Sublndex 11 Alarm code 11
Variable . " . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
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Sublndex 12 Alarm code 12
Variable . o - Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 13 Alarm code 13
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Subindex 14 Alarm code 14
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Sublndex 15 Alarm code 15
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No
Sublndex 16 Alarm code 16 (oldest)
Variable . . . Accessi PDO Change
type Setting range Initial value Unit bility allocation attribute Save
STRING - - - RO No - No

This represents the history of servo alarm generated from the drive. Up to 16 servo alarms recently

generated are stored. The Subindex 1 is the latest alarm while the Subindex 16 is the oldest one out of
the recently generated alarms. The servo alarm history can be reset by procedure command.
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e Third Party Motor Support(0x2800~ )

The following motor parameters are provided to drive a motor manufactured by a third party in addition
to our motor. To drive a third party's motor through our drive, you have to enter correct parameters. In
this case, however, our company neither has performed any test for the combination of our drive and

the third party motor, nor gives any warranty for the motor characteristic.

0x2800 [Third Party Motor] Type ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1l 0 - RW No Power | g
recycling
This specifies the motor type.
Setting Value Setting content
0 Rotary motor
1 Linear motor
0x2801 [Third Party Motor] Number of Poles ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 2 to 1000 8 - RW No Power Yes
recycling
This specifies the number of motor poles. For linear motor, set it to 2.
0x2802 [Third Party Motor] Rated Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
FP32 - 2.89 Ams | RW No Power | yeq
recycling
This specifies the motor rated current.
0x2803 [Third Party Motor] Maximum Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
FP32 - 8.67 Ams | RW No POWer | yes
recycling

This specifies the motor maximum current.
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0x2804 [Third Party Motor] Rated Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 60000 3000 rpm RW No Power |y g
recycling
This specifies the rated speed of the motor. For a linear motor, the unit is mm/s.
0x2805 [Third Party Motor] Maximum Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 60000 5000 rpm RW No Power Yes
recycling
This specifies the maximum speed of the motor. For a linear motor, the unit is mm/s.
0x2806 [Third Party Motor] Inertia ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Kg.m2,
FP32 - 0.321 3 RW No Power | yog
10 recycling
This specifies the motor inertia. For a linear motor, set the weight of rotor. The unit is Kg.
0x2807 [Third Party Motor] Torque Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
FP32 - 0.46 Nm/A RW No Power Yes
recycling

This specifies the torque constant of a motor. For a linear motor, set the force constant. The unit is N/A.

0x2808 [Third Party Motor] Phase Resistance ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
FP32 - 0.82 ohm RW No Power | yeq
recycling

This specifies the phase resistance (= resistance between lines + 2) of the motor.
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0x2809 [Third Party Motor] Phase Inductance ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
FP32 0 to 1000 3.66 mH RW No Power | yeq
recycling
This specifies the phase inductance (= inductance between lines + 2) of the motor.
Ox280A [Third Party Motor] TN Curve Data 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 60000 3000 rpm RW No Power Yes
recycling

This specifies the data of the motor speed/torque curve. Enter the maximum speed at the time when
the maximum torque (for a linear motor, the maximum thrust) is output. For a linear motor, the unit is

mm/s.
Torque
(Force)
Max torque :
i
]
1
]
]
|
i
|
E
; P Speed
\ / Max speed
0x280A
0x280B [Third Party Motor] TN Curve Data 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
FP32 . 100.0 % RW No Power | ves
recycling

This specifies the data of the motor speed/torque curve. Enter the torque (thrust for a linear motor)

which can be output at the maximum speed in percentage (%) relative to the maximum torque.
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Torque
(Force)
Max torque
0x280B
= Torque @Max torque / Max togque x 100
Torque
@Max speed [ @ 77777 mTmmTTmmm s s
P Speed
Max speed
0x280C [Third Party Motor] Hall Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 360 0 deg RW No Power Yes
recycling

The offset of the hall sensor attached for initial angle of a 3rd party motor may vary depending on
manufacturer. For this case, the hall sensor offset must be checked and correctly set.

0x280D [Third Party Motor] Thermal Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
oC
FP32 - 32.77 RW No PO""l.er Yes
Jwatt recycling

Set the thermal time constant between motor winding and ambient. When the motor thermal protection
function is activated (0x2034 = 1), the motor temperature is estimated and the motor overheat (AL-27)
alarm occurs.

Thermal time constant [sec] = Thermal resistance [cC/watt] * Thermal capacitance [watt-sec/oC]
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CiA402 Objects

0Ox603F Error Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - 0 - RO Yes - No
The alarm code which has last occurred in Servo Drive is displayed.
0x6040 Controlword ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0 - RwW Yes Always No

This is composed of bits which control the drive state, the operation mode, and manufacturer-specific

options.
Bit Function Description
0 Switch on
- Enable Voltage Refer to the section concerning Bits 0 to 3.
2 Quick stop
3 Enable operation
4106 Sett[ngs by Refer to the section concerning Bits 4 to 9.
operation mode
7 Fault reset 0->1: Alarm/Warning reset
8 Halt
9 Settings by Refer to the section concerning Bits 4 to 9.
operation mode
10 - -
11to 15 - -

<Description on Bits 0 to 3>

« Bits 0 to 3: Drive state control

Controlword bit

Command = :
Bit 3 Bit 2 Bit 1 Bit 0

Shutdown - 1 1 0

Switch on 0 1 1

Switch on + Enable operation 1 1 1
Disable voltage - - 0 -
Quick stop - 0 1 -
Disable operation 0 1 1 1
Enable operation 1 1 1 1
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<Description on Bits 4 to 9>

 Bits 4, 5, 6, 8 and 9: For CSP, CSV, or CST mode operation

Bit Function Value Content
4 — -
5 - 0 -
6 - 0 -
8 Halt 0 Continues to perform the operation.
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 Content
0 0 0— 1 It proceeds to the next position when the operation at the current
position is complete.
- 0— 1 It drives to the next position immediately.
It drives from the current position to the profile position at the profile
1 0 0— 1 . . o
speed before it applies the next position.

« Bits 6 and 8: For PP mode operation

Bit Function Value Content
6 Abs/rel 0 This sets the target position to an absolute value.
1 This sets the target position to a relative value.
8 Halt 0 Runs an operation or continues an operation.
1 Halts the operation according to the Halt Option code (0x605D).

 Bits 4, 5, 6, 8 and 9: For PV, PT, or CST mode operation

Bit Function | Value Content
4 _ 0 Reserved
5 _ 0 Reserved
6 - 0 Reserved
8 Halt 0 Continues to perform the operation.
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

Bit Function Value Content
. 0 Does not perform the homing operation.
4 Homing Start - - - -
1 Performs or is performing the homing operation.
5 - 0 -
6 - 0 -
8 Halt 0 Runs the bit 4 cgmmand. _ _
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 Reserved
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0Oxe041 Statusword ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - RO Yes - No

The Statusword indicates the current state of the drive. It consists of bits that indicate the state

according to the drive and operation mode.

Bit Function Description
0 Ready to switch on
1 Switched on
2 Operation enabled
3 Fault Refer to the section concerning 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)
10 Operat|or_1 .mOde Refer to the sections concerning bits 10, 12 and 13.
specific
11 Internal limit active | Refer to the section concerning bit 11.
12 to 13 Opersa‘l)t(lec():?fgode Refer to the sections concerning bits 10, 12 and 13.
14 ABS position valid | Refer to the section concerning bit 14.
15 - Reserved

<Description on Bits 0 to 7>

« Bits 0 to 7: For the current state of the drive

Bit

7

Bit 6

Bit5 | Bit4

Bit 3

Bit 2

Bit 1

Bit 0

Drive State

0

0

Not ready to switch on

Switch on disabled

Ready to switch on

Switched on

Operation enabled

Quick Stop active

Fault reaction active

Ol o|lo|o|O|O |

P |PrP|lO|]O|O|O|O

O|FRr|FP|P|O|]O|O

o|lr|r|rR|r|lOo]|O

olrRr|lrR|lkR|rLr|~r]|O

Fault

Main Power On

Warning is occurred
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« Bits 10, 12 and 13: For CSP, CSV, or CST mode operation

Bit State Value Content
10 Target 0 Unable to reach the target (position/velocity/torque)
reached 1 Reached the target (position/velocity/torque)
12 - 0 -
0 No positional error (always 0 in Csv/Torque Mode)

13 | Following error

1 Following error

* Bits 10, 12 and13: For PP mode operation

Bit State Value Content
Halt (0x6040.8) = 0: Unable to reach the target position
10 Target 0 Halt (0x6040.8) = 1: Deceleration _
reached Halt (0x6040.8) = 0: Reached the target position
1| Halt (0x6040.8) = 1: Speed is 0
1 Set-point 0 Prepares the previous set point and waits for a new set point
acknowledge 1 Changed from the previous set point to the new set point
13 Following 0 No following error
error 1 Following error

« Bits 10, 12 and 13: For PV mode operation

Bit State Value Content

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

1 Halt (0x6040.8) = 1: Speed is 0
0 Not in a zero speed state

12 ZeroSpeed
1 In zero a speed state

13 - 0 -

« Bits 10, 12 and 13: For PP mode operation

Bit 13 Bit 12 Bit 10
Homing | Homing | Target Content
error | attained | reached

0 0 0 Homing
0 0 1 Homing stopped or not started
0 1 0 Performed homing operation, but the 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
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< Description on Bit 11>

* Bit11: Use of Internal limit

Bit State Value Content
0 Software location limit status not used or software location limit
11 Internal limit active function (0x2400) not used
1 Software location limit
< Description on Bit 14>
« Bit14: ABS Position Valid
Bit State Value Content
0 Before homing completion or encoder-related alarms occur
14 ABS position valid 1 homing completion (applied while connected to EtherCAT
communication)

Ox605A Quick Stop Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT Oto 4 2 - RW No Always Yes
This sets the Quick Stop option code.
Setting Value Description

Not used (transits into Switch On Disabled).

0
lor2 Slowly decelerates and then stops the drive according to the quick
stop deceleration (0x6085) setting. (Switch On Disabled)
3 Stops using the torque limit value (Switch On Disabled).

Oxe05B Shutdown Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT Otol 0 - RW No Always Yes

This specifies the operation to shut down the servo drive (Operation Enabled state -> Ready to Switch

On state).
Setting Value Description
0 No use
1 Decelerates to a stop; enters the Switch On Disabled state; enters

the Ready state
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0Ox605C Disable Operation Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT Otol 1 - RW No Always Yes

This specifies the Disable Operation state (Operation Enabled state - Switched On state) option code.

Setting Value

Description

0

Does not use the drive function

1

Decelerates to a stop; moves to the Switch On Disabled state;
moves to the Not Ready state

0Oxe05D Halt Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT Oto4 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

Decelerates to a stop; moves to the Operation Enabled state

1

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

Ox605E Fault Reaction Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT 0 0 - RW No Always Yes

This sets the operation method which protects the drive system during fault reactions.

Setting Value

Description

0

Does not use the servo drive function. The motor will retain the free-
run state.
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0Oxe060 Model Of Operation ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
SINT 0to 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 Name Content
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
8 CSP Cyclic Synchronous Position mode
9 Ccsv Cyclic Synchronous Velocity mode
10 CST Cyclic Synchronous Torque mode
Other - Reserved
0Ox6061 Modes of Operation Display ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
SINT - - - RO Yes - No
Displays the operation mode of the current drive.
0Oxe062 Position Demand Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - uu RO Yes - No

This displays the position demand value in the position units (UU) specified by the user.
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0Ox6063 Position Actual Internal Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - pulse RO Yes - No
This displays the actual internal position value in encoder pulses.
0Oxe064 Position Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - uu RO Yes - No
This displays the actual position value in user-defined position units (UU).
0Ox6065 Following Error Window ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto
UDINT OX3EEEFEEF 5242880 uu RW No Always Yes
This specifies the positional error range to check the Positional Error (Statusword, 0x6041.13).
0Ox6066 Following Error Timeout ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 ms RW No Always Yes
This specifies the timeout for when checking the Positional Error (Statusword, 0x6041.13).
Oxe067 Position Window ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto
UDINT OX3FFEEEEF 100 uu RW No Always Yes

This specifies 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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0Ox6068 Position Window Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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.

Oxe06B Velocity Demand Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - UU/s RO Yes - No
This displays the output speed of the position controller or the command speed input to the speed
controller.
Ox606C Velocity Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - UU/s RO Yes - No
This displays the actual velocity value in user-defined position unit.
Oxe06D Velocity Window ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 20000 UU/s RW No Always Yes

This specifies the velocity window. If the difference between the target speed and the actual speed
remains within the velocity window (0x606D) for the velocity window time (0x606E), then it sets bit 10

of the Statusword (0x6041.10) to 1.

Oxe06E Velocity Window Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 ms RW No Always Yes

This specifies the velocity window time. If the difference between the target speed and the actual

speed remains within the velocity window (0x606D) for the velocity window time (0x606E), then it sets
bit 10 of the Statusword (0x6041.10) to 1.
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0Oxe071 Target Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -5000 to 5000 0 0.1% RW Yes Always No
This specifies the target torque for the motor in 0.1% increments of the rated torque during torque
control.
0Ox6072 Maximum Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
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.
0Oxe074 Torque Demand Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO Yes - No
This displays the current torque demand value in 0.1% increments of the rated torque.
0Ox6076 Motor Rated Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UDINT - - mNm RO No - No
Displays the rated torque value of the set motor in mNm unit
Oxe077 Torque Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO Yes - No

The actual torque value generated by the drive is displayed in units of 0.1% of the rated torque.
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0Oxe078 Current Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO Yes - No

The actual torque value generated by the drive is displayed in units of 0.1% of the rated torque. The
same value as the actual torque value [0x6077] is displayed.

0x6079 DC Link Circuit Voltage ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - 0.1v RO Yes - No

DC-Link voltage by main power input is displayed in units of 0.1V.

Ox607A Target Position ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
—2147483648 to
DINT 5147483647 0 uu RW Yes Always No

This specifies the target position in Profile Position (PP) mode and Cyclic Synchronous Position (CSP)
mode.

It is used as absolute coordinate or relative coordinate depending on the Bit 4 (0x6040.4) setting of the
Controlword in the PP mode, and is always used as absolute value in the CSP mode.

Oxe07C Home Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
-536870912 to
DINT 536870911 0 uu RW No Always Yes

This sets the offset value for the origin of the absolute encoder or absolute external scale and the zero
position of the actual position value (0x6064).

* Incremental Encoder

If it finds the home position or it is at the home position, then the position moved by the home offset
value becomes the zero position.

* Absolute Encoder

If the absolute encoder is connected, then the home offset value is added to the absolute position (the
actual position value).
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Ox607D Software Position Limit
Sublindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 2 - RO No - No
Sublindex 1 Min. position limit
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
DINT '1%733?;‘ jfgg;o -2000000000] UU RW No Always | Yes
Sublndex 2 Max position limit
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
DINT -1507733?;1:188251;0 2000000000 uu RW No Always Yes

This specifies the software position limit value. It limits the range of the position demand value
(0x6062) and actual position value (0x6064) and checks the new target positions for the setting value

at every cycle.

The minimum software limit value is the reverse rotation limit. The maximum software limit value is the
forward rotation limit.

Ox607F Max Profile Velocity ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto OX7FFFFF
UDINT OX7EEEEEEF FE UU/s RW Yes Always Yes
This specifies the maximum profile speed for the PP mode operation.
0x6080 Max Motor Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UDINT - - RPM RO Yes Always Yes
Displays the maximum speed of the motor.
0Oxe081 Profile Velocity ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto
UDINT OX7EFEEEEF 200000 UU/s RW Yes Always Yes

This specifies the profile speed for the PP mode operation.
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0Oxe083 Profile Acceleration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
0to 2
UDINT OX7EEEEFEE 200000 UU/s RW No Always Yes
This specifies the profile acceleration for the PP mode operation.
0Ox6084 Profile Deceleration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto 2
UDINT OX7EEEEFEE 200000 UU/s RW No Always Yes
This specifies the profile deceleration for the PP mode operation.
0Ox6085 Quick Stop Deceleration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto 2
UDINT OX7EEEEFEE 26214400 UU/s RW No Always Yes

The system uses quick stop deceleration if the quick stop option code (0x605A) is set to 2.
This is the target position calculation formula for Quick Stop deceleration

Velocity?[UU? /sec?]
2 X Quick Stop Deceleration[UU /sec?]

Target Position[UU] =

This is the target position value calculation formula when index O is driven at 300[rpm],
2000000[UU /sec?] is input to the value of 0x6085 and the stop signal is input.

26214402

Target Position[UU] = 7x2000000

= 1717986[UU]

Stop signal input

Decelerated speed to reacl
the target position
= (2621440[uu/sec” 2] - Ofuu/sec 2]) =
2621450[uu/sec” 2]

Moving distance A

Feedback Speed

the target position
= (L2.274[sec] - L0964[sec])) =1.31[sex)
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Since the target position is the same as the area of the movement distance in the figure, if you want to
stop after about 2 seconds by inputting the stop signal while driving at 300[rpm] in index operation
mode, you can calculate the deceleration value of Quick Stop as follows.

1
Target Position = (2621440[UU/sec] x 2[sec]) x 3= 2621440[UU]

2621440%[UU?/sec?]
2x2621440[UU]

1310720[UU /sec?]

In other words, the user can use the Quick Stop deceleration to designate the desired position or time
and accurately stop when the Stop signal is input.

0Oxe087 Torque Slope ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto o
UDINT OX7EFEEEEF 1000 0.1%ls RW Yes Always Yes

This specifies the torque slope for the PT mode operation.

0x6091 Gear Ratio
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 2 - RO No - No
Sublindex 1 Motor revolutions
Variable type Setting range Initial value Unit ACC?SSib” PDO Chz_ange Save
ity allocation attribute
DINT 0 to 0x40000000 1 - RW No Power Yes
recycling
Sublndex 2 Shaft revolutions
. . " . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
DINT | O to 0x40000000 1 - RW No Power | veg
recycling
For more information, refer to Section 5.3 Electric Gear Setup.
0x6098 Homing method ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
SINT -128 to 127 34 - RW No Always Yes

This sets the homing method. For more information, refer to 4.6 Homing.
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Setting Value Content
0 Do Not Use
1 Homing using the index pulse and reverse limit contact
2 Homing using the index pulse and forward limit contact
71014 Homing using the index pulse and home contact
24 Same as method 8 (does not use the index pulse)
28 Same as method 12 (does not use the index pulse)
33,34 Homing to the 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
5 It returns to the homing only by the origin switch (HOME) while driving in
the reverse direction.
6 Return to homing only by origin switch (HOME) while driving in the
forward direction
0x6099 Homing Speeds
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
- 2 - RO No - No
Sublndex 1 Speed during search for switch
. . . . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
DINT 0 to 0x40000000 2621440 UU/s RW No Always Yes
Subindex 2 Speed during search for zero
. . - . Accessibil PDO Change
Variable type Setting range Initial value Unit ity allocation attribute Save
DINT 0 to 0x40000000 524288 UU/s RW No Always Yes
This specifies the operation speed for homing.
Ox609A Homing Acceleration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UDINT 0 to 0x40000000 | 5242880 Uu/s? RW No Always Yes

This specifies the operation acceleration for homing.
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Ox60B0O Position Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
-2147483648 to
DINT 2147483647 0 uu RW Yes Always No
In the CSP mode, this specifies the offset value added to the position command.
0Ox60B1 Velocity Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
-2147483648 to
DINT 5147483647 0 UU/s RW Yes Always No
In the CSP mode, this corresponds to the speed feedforward value.
In the CSV mode, this specifies the offset value added to the speed command value.
Ox60B2 Torque Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -5000 to 5000 0 0.1% RW Yes Always No
Corresponds to the torque feed forward value in SP mode and CSV mode.
In the CST mode, this specifies the offset value added to the torque command value.
0Oxe0BS8 Touch Probe Function ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0033 - RW Yes Always No
This sets the touch probe function.
Bit Value Description
0 Does not use the touch probe 1.
0 1 Uses the touch probe 1.
0 Single trigger mode
L 1 Continuous trigger mode
0 Triggered by the input of the touch probe 1.
2 1 Triggered by the Index pulse signal.
3 _ Reserved
0 Does not capture the rising edge position value of the touch probe 1.
4

Captures the rising edge position value of the touch probe 1.
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Does not capture the falling edge position value of the touch probe 1.

5 1 Captures the falling edge position value of the touch probe 1.
6to7 _ Reserved
0 Does not use the touch probe 2.
8 1 Uses the touch probe 2.
0 Single trigger mode
9 1 Continuous trigger mode
0 Triggered by the input of the touch probe 2.
10 1 Triggered by the Index pulse signal.
11 _ Reserved
0 Does not capture the rising edge position value of the touch probe 2.
12 Captures the rising edge position value of the touch probe 2.
0 Does not capture the falling edge position value of the touch probe 2.
13 Captures the falling edge position value of the touch probe 2.
14to 15 - Reserved
0Ox6e0B9 Touch Probe Status ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - - RO Yes - No
Displays the status of the touch probe.
Bit Value Description
0 Does not use the touch probe 1.
0 1 Uses the touch probe 1.
1 0 Does not store the rising edge position value of the touch probe 1.
1 Stores the rising edge position value of the touch probe 1.
) 0 Does not store the falling edge position value of the touch probe 1.
1 Stores the falling edge position value of the touch probe 1.
3to5 - Reserved
6 0.1 Toggles when the rising edge position value of the touch probe 1 is
' updated.
7 0.1 Toggles when the falling edge position value of the touch probe 1 is
' updated.
0 Does not use the touch probe 2.
8 1 Uses the touch probe 2.
0 Does not store the rising edge position value of the touch probe 2.
° 1 Stores the rising edge position value of the touch probe 2.
0 Does not store the falling edge position value of the touch probe 2.
10 1 Stores the falling edge position value of the touch probe 2.
11t0 13 - Reserved
14 0.1 Toggles when the rising edge position value of the touch probe 2 is
updated.
15 01 Toggles when the falling edge position value of the touch probe 2 is

updated.
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In continuous trigger mode, you can toggle whether to save all update values for 6, 7, 14 and 15 bits on
the rising/falling 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.

Ox60BA Touch Probe 1 Positive Edge Position Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
DINT - - uu RO Yes - No
This represents the rising edge position value of the touch probe 1.
0Ox60BB Touch Probe 1 Negative Edge Position Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
DINT - - uu RO Yes - No
This represents the falling edge position value of the touch probe 1.
Oxe0BC Touch Probe 2 Positive Edge Position Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
DINT - - uu RO Yes - No
This represents the rising edge position value of the touch probe 2.
0Ox60BD Touch Probe 2 Negative Edge Position Value ALL
; Accessi PDO Change
Variable type = Initial value Unit Save
range bility allocation attribute
DINT - - uu RO Yes - No

This represents the falling edge position value of the touch probe 2.
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Ox60EOD Positive Torque Limit Value ALL
; Accessi PDO Change
Variable type = Initial value Unit Save
range bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This sets the limit of positive torque values.
Ox60E1 Negative Torque Limit Value ALL
; Accessi PDO Change
Variable type SEUY Initial value Unit Save
EINfE bility | allocation | attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This sets the limit of negative torque values.
Ox60F4 Following Error Actual Value ALL
; Accessi PDO Change
Variable type = Initial value Unit Save
range bility allocation attribute
DINT - - uu RO Yes - No
This displays the actual position error during position control.
Ox60FC Position Demand Internal Value ALL
; Accessi PDO Change
Variable type SEUY Initial value Unit Save
EINfE bility | allocation | attribute
DINT - - pulse RO Yes - No

This represents the value entered as the command during the position control.
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Ox60FD Digital Inputs ALL
Accessi PDO Change
Variable type Setting range Initial value Unit Save
bility allocation attribute
UDINT - - - RO Yes - No
They indicate the status of digital inputs.
Bit Description
0 NOT (negative limit switch)
1 POT (positive limit switch)
2 HOME (origin 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(I/O pin 7), 0:Open, 1:Close
19 DI #4(I/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 DI #7(1/0 pin 9), 0:Open, 1:Close
23 DI #8(1/0O pin 10), 0:Open, 1:Close
24~30 Reserved
31 STO(Safe Torque Off), 0:Close, 1:0pen
Ox60FE Digital Outputs
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 2 - RO No - No
Sublndex 1 Physical outputs
Variable type Setting range Initial value Unit ACC¢SSibiI PDO Ch?”ge Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RwW Yes Always No
Sublndex 2 Bit mask
Variable type Setting range Initial value Unit Acc;et)s/sibil a”g’;?on ;?r?g]ti‘; Save
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always Yes
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= Description of physical outputs

Bit Description
0to 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 3 and 4)
16 Provided that the relevant bit mask (0Ox60FE:02.16) is set to 1.
Forced output (0: OFF, 1: ON) of DO #2 (I/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 (I/0O pins 1 and 2)
19 Provided that the relevant bit mask (0x60FE:02.19) is set to 1.
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #1 (0: OFF, 1: ON)
26 Output status of DO #1 (0: OFF, 1: ON)
27 Output status of DO #1 (0: OFF, 1: ON)
28t0 31 Reserved
= Description of bit mask
Bit Description
0to 15 Reserved
16 Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 1
and 4)
17 Forced output setting (0: Disable, 1: Enable) of DO #2 (I/O pins 23
and 24)
18 Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 25
and 26)
19 Forced output setting (0: Disable, 1: Enable) of DO #4 (1/O pins 1
and 2)
20to 31 Reserved
Ox60FF Target Velocity ALL
Variable Initial PDO Change
Setting range | Unit | Accessibility Save
type ellE allocation attribute
—2147483648
DINT to 2147483647 0 UU/s RW Yes Always No
This specifies the target velocity in the PV mode and the CSV mode.
0Ox6502 Supported Drive Modes ALL
Accessibil PDO Change
Variable type Setting range | Initial value Unit Save
ity allocation attribute
UDINT - 0x000003AD - RO No - No

This displays the mode(s) supported by the drive.
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Bit Support mode Content

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.

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.

11.1 Maintenance and Inspection

11.1.1

Caution

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.

measurements because different meters may produce different results.

Use a rectifier voltmeter for accurate

Measuring the motor current: Use a moving iron ammeter and wait for the motor's reactance to
smooth the pulse waveform into sine waves.

Measuring the electric power: Use an electrodynamometer based on the 3 power meter method.

Other gauges: When using an oscilloscope or digital voltmeter, do not allow them to touch the
ground. Use a 1 mA or less input current gauge.

11.1.2 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) Inspecting the Servo Motor

AMcCaution

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.

Check Items

Inspection Period

Inspection and Handling

Notes

Vibration and
sound check

Monthly

Touch the motor and listen
for sounds.

The feel and sounds
should be the same as
usual.

Inspect the
exterior of the
motor

Depends on the amount
of contamination or
damage. Clean the motor
with a cloth or air
pressure.

Measure the

Disconnect the motor from
the drive and measure the
insulation resistance.

Contact our service

insulation At least once a year center if the resistance is
resistance A normal resistance level is | lower than 10 M,
10 MR or higher. Note 1)

Replace the | Atleast once every 5,000 | Remove the oil seal from This only applies to

oil seal hours. the motor and replace it. motors with an oil seal.

At least once every .

. Gener.al 20,000 hours or after 5 Contact our service center. Do not disassemble the
inspection servo motor yourself.

years.
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Notel) Measure the resistance between the FG and one of the U, V, and W power lines on the servo motor.

(2) Inspecting the Servo Drive

Check Items

Inspection
Period

Inspection process

What to do if you find
an abnormality

Clean the main body
and control board

At least once a
year

Check if there is any dust or
oil.

Clean it with air pressure
or cloth.

Check for loose
screws

At least once a
year

Check if terminal block or
connector tightening screws,
etc. are not loose.

Tighten the screws.

Check for defective
parts on the main

At least once a

Check for discoloration,
damage, or disconnection

Contact our company.

body okr) ct)k‘f;(;zdczontrol year caused by heat.
11.1.3 Replacing Parts

Mechanical friction and aging may deteriorate the following parts or even cause them to malfunction.
This makes it important to conduct regular maintenance checks and replace worn parts.

1. Smoothing condensers: Ripple currents and other factors can cause this part to wear. The lifespan of
this part depends on the operating temperature and environment. 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 a short period of time once it starts to deteriorate (inspect it more
frequently as it approaches obsolescence).

X Visual inspection criteria:

a. The condition of the case: Check for deformations on the sides and bottom.

b. The condition of the lid: Check for notable expansion, severe cracks, or broken parts.

c. The relief valve: Check for notable valve expansion and operation.

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 capacity degrades to less than 85% of the

rated capacity.

2. The relays: Check for bad connections and wear and tear on the contacts caused by switching

currents.

Arelay is obsolete when its accumulated number of switches reaches 100,000, depending
on the power capacity.

3. Motor bearings: Replace the bearings after 20,000 to 30,000 hours of operation at the rated speed

under the rated load.

inspection, depending on the operating conditions.

Replace the bearings if abnormal sounds or vibrations are detected during
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[The Standard Part Replacement Cycle]

Standard Replacement

Part Name Cycle Method
Smoothing condenser 7-8 years Replace (determine after inspection).
Relays - Determine after inspection
Fuses 10 years Replace
Aluminium electrolytic 5 years Repla}ce with new boards (determined
condensers on PCB. after inspection)
Cooling fans 4-5 years Replace
Motor bearings - Determine after inspection
Motor oil seal 5,000 hours Replace

'—S —El_ ECTRIC
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_
11.2

11.2.1

Diagnosing and Troubleshooting Abnormalities

Alarm or warning will be generated if a problem occurs during operation. If this happens, check the
applicable code and take a proper action. If the problem persists, contact our service center.

Servo Motor

[Cause of abnormalities, inspection procedure, and troubleshooting methods]

Symptoms

Cause

Inspection process

Remedies

The motor
does not
move.

The P-OT and N-OT inputs
are off.

Refer to section 3.6, "Signals."

Turn on the P-OT and N-OT inputs.

The motor has defects.

Use a resistance tester to measure
the resistance to the motor lead
terminal (resistance between
phases: several ohms). .

Replace the motor.

The locking screws are
loose.

Check the locking screws.

Tighten any loose screws.

External wiring is incorrect,
disconnection of the cable

Check the wires to the motor and
the encoder.

Redo the wiring.
Replace the cables.

The encoder has defects.

Check the output waves.

Replace the encoder.
(Contact our service center.)

Motor
rotation is
unstable.

The connection is bad.

Check the connection of the motor
lead terminal.

Fix any bad connections.

The input voltage is low.

Check the input voltage of the drive.

Change the power source.

Overloads occur.

Check the condition of the machine.

Remove any foreign substances from
the rotating unit and grease or
lubricate it.

The motor
overheats.

The ambient temperature is
too high.

Check the temperature around the
motor. (40[°C] or less)

Change heat transfer structure.
Install a cooling fan.

The surface of the motor is
contaminated.

Check whether there are any foreign
substances on the surface of the
motor.

Clean the surface of the motor.

Overloads occur.

Check the load on the drive.

Check the acceleration/deceleration
time.

Reduce the load.

Increase the acceleration/deceleration
time.

Use a motor with a greater capacity.

The magnetic power of the
magnets is reduced.

Check the counter voltage and
voltage waveforms.

Replace the motor.

The device
is making a
strange
sound.

Coupling is bad.

Tighten the coupling screws and
measure the concentricity of the
connection.

Readjust the coupling.

The bearings are abnormal.

Check the bearings for vibrations
and sounds.

Contact us.

The parameters are set
incorrectly. (The inertia, gain,
and time constants).

Check the parameters.

Refer to Chapter 9, "Object
Dictionary."
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11.2.2 Servo Drive

Servo Alarm

If the drive detects a problem, it will trigger a servo alarm and transition to the servo off state to stop. In this case,

the value of the emergency stop setting (0x2013) is used to stop the drive.

Alarm Code
Cause Check Items What to check
Name
Motor cable Wiring is incorrect and check
Replace motor cable
error Short.
Cie 0, Emcoder cable Wiring is incorrect and check Replace encoder cable
N 0 error Short.
IPM fault Motor ID [0x2000], encoder type

(over current(H/W))

| 0l

T '
Over current

(over current(S/W))

N | l:
1 1)
Current limit
exceeded

(over current(H/W))

Parameter
setting error

[0x2001], encoder form [0x2002]
setting vaule should be same
with applied to motor label.

Modify the parameter as sams as
motor label information.

Check motor
phase resistor

Motor line resistance test (U-V,
V-W, W-U several Q or less).

Replace motor

Machine part
has problem

Determine whether there is a
conflict or binding in the
equipment.

Check machine part has problem

Drive error

If alarm continue after servo on
again, Replace drive. Because
drive may have problem.

Error by noise

Check method to improve noise
of wiring, install.

Please check condition of wiring
for FG.

size of drive main circuit.

Match wire size of FG with wire

IPM temperature
(IPM overheating)

Ambient Check whether surrounding .
- n Lower surrounding temperature
temperature temperature is over 50 [°C]
Accumulated operate overload . '
Continuous percentage [0x2603] Checking Change drive and motor capacity,

Overload alarm

the load percentage is under
100%

Please tune gain.

High-frequency
operation of
regenerative
drive or
continuous
regenerative
operation

Check accumulated
regenerative overload[0x2606]

Adjust regenerarion resistor
setting[0x2009]

Use external regenerarion resistor.

i i . . Referto 2. Wiri d
g:gstisoittmg Check drive setting status Csner:e::)tion nng an
J
If alarm continue after servo on
Drive error - again, Replace drive. Because
drive may have problem.
o e Motor U/V/IW Check whether the U/V/W phase
' N ] phase current current offset [0x2015~0x2017] Rerun adjusting phase current

Current offset

offset
oversetting

are 5% of the rated current or
highter.

offset
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Continuous overload

operating that
exceed rated
load

[0x2603] is below 100% when it
is in constant speed section and
stop.

Alarm Code
Cause Check Items What to check
Name
(Current offset error) If alarm occurs continually after
. adjusting offset of phase current,

Drive error - ;
please replace new drive because
drive has problem.

In case of Check if load which is

sequent accumulating driving load rate Change drive and motor capacity,

Please tune gain.

Motor brake

Checking the motor brake is not

Provide supply power to motor

error holding brake.
Motor ID [0x2000], Encoder type
[0x2001], Check the label of Modify the parameter as sames as
application motor and Encoder motor label information.
Parameter

setting error

form [0x2002] setting value.

Check value of set of overload
detecting basic load
rate[0x200F]

Set as proper value.

Machine part

There is no problem for running

Check machine part has problem

has problem
Motor cable Wiring is incorrect and check

Replace motor cable
error Short.

Emcoder cable
error

Wiring is incorrect and check
Short.

Replace encoder cable

Drive temperature 1

Ambient Check whether surrounding Lower the surrondng termpertaure
temperature temperature is over 50[°C] of drive

Check if displayed value 1

[0x260B] of drive temperature is
Drive error much different with surrounding Replace the drive

temperature when it is normal
condition.

Capacity excess

Motor cable open

by high
frequency Checking overload rate .
operationg or accumulated regeneration on ﬁrdaj\zlsr: V?g;?g::)r; 0x2009. Use
continue 0x2606 9
regenerative
00 _ 0 D) | operating
" '- '- -' Parameter Check setting value[0x2009] ~
- Set as proper value.
Regeneration setting error [0x200E]
overload i
il\r/:a:Jnt \egl\;v:re Check if the main power voltage Recheck the power suppl
P 9 is over 544 [Vac]. P PPIY-
error
Checking the temperature of
Drive error regenerative resistance on Replace the drive
Servo-off status
Check [0x2015], [0x2015],
Parameter [0x2015] Check value offset Process the Phase current offset
setting error control procedure command
_— < current
e ol Mot bl Check wheth ble i
(N | otor cable heck whether cable IS Replace motor cable
- bt error disconnected.

Motor error

Check short circuit of U,V,W in
Motor

(U-V, V-W, W-U)

Replace the motor
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Alarm Code Cause Check Items What to check
Name
If specific alarm signal is
persistently occurred, It is highly
Drive error - possible to have fault, so Kindly
recommend you to change the
servo drive.
Ambient Check whether surrounding Lower the surrondng termpertaure
- - - temperature temperature is over 50[°C] of drive
O I
(N e J Comparing displayed drive
) . temperature 2 [0x260C] in .
Drive temperature 2 Drive error normal status and the Replace the drive
surrounding temperature.
O I
U I I IV | Reserved - -

Encoder temperature

Encoder cable Disconnect, wiring is incorrect Replace encoder cable
'-' ' -' '-' error and check Short. P
e = ST Modify the parameter as same as
= =0= Parameter Value of [0x2001], [0x2002] is motor label information.
Encoder communication ; ) - . .
settin . ]
. - g same with application motor If modified value is not applied to
(N 0 ) | Error label parameter, it is highly possible to
‘N I | ' have fault, So Kindly recommend
- -

you to change the servo motor.
If alarm continue after servo on

Encoder cable open

(K “3 =) | Encoder error - again, Replace drive. Because
) - - D’ A
N 0 drive may have problem.
If alarm continue after servo on
Encoder data Drive error - again, Replace drive. Because
drive may have problem.
Revise it with motor label
':' T :' :' Setting Motor ID Value of [0x2000] is same with information equally. It is possible
™00 (P application motor label. to release alarm when power
- -0 - off/on after adjusting parameter.
Motor setting If alarm continue after servo on
(Motor ID setting error) | Drive error - again, Replace drive. Because
drive may have problem.
For motors that do not use phase
Parameter Check warning mask [0x2014] Z (e.g. step motors), mask AL-34
setting error set value by setting the 14th bit among
warning mask settings.
'-' 0 -' ' Encoder cable Wiring is incorrect and check Replace encoder cable
'-' | = -' -' error Short.
- -
If alarm continue after servo on
Z Phase open - -
Encoder error - again, Replace drive. Because
drive may have problem.
If alarm continue after servo on
Drive error - again, Replace drive. Because
drive may have problem.
When you want to use an absolute
Parameter Check the absolute value value encoder as an incremental
setting Error encoder [0x2005] setting value. encoder, if you setitto 1, no alarm
K - 4
[ 3 D N I occurs.
NN < o | Poor battery _
Low batte contact, not Check the status of battery Connect battery rightly.
&4 connected
When battery Check whether battery voltage is

Replace battery.

voltage is low. over 3.3V
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Alarm Code
Cause Check Items What to check
Name
Disconnect, wiring is incorrect
q b and check Short.
Eprcc)? er cable Check shield and FG Replace encoder cable
disconnect
Check setting encoder type.
-, —_r Parameter Check setting valud of encoder Check speed
e 0 | setting error type [0x2001]
(I S0 command.(Maximum:250kHz)
Sinusoidal ENC
amplitude If alarm continue after servo on
'-' ' -' -' Drive error - again, Replace drive. Because
- - - drive may have problem.
R I
Sinusoidal ENC
frequncy If alarm continue after servo on
Converter error - again, Replace drive. Because
drive may have problem.
If alarm continue after servo on
Encoder error - again, Replace drive. Because
drive may have problem.
Drive ./ Mptor Check brand label code of motor | Use motor and drive of same
combination .
and drive. brand label.
error
- - Encoder cable Wiring is incorrect and check Replace encoder cable
e o 0 | error Short
N S If alarm continue after servo on

Encoder setting error

Encoder error

again, Replace drive. Because
drive may have problem.

If alarm continue after servo on

Preset Error

Drive error - again, Replace drive. Because
drive may have problem.
When you want to use an absolute
Parameter Check the absolute value value encoder as an incremental

setting Error

encoder [0x2005] setting value.

encoder, if you set it to 1, no alarm
occurs.

Poor battery
contact, not
connected

Check the status of battery

Connect the battery correctly,
reset the alarm, and then reapply
the power.

Since the current position is reset,
please check the mechanical
home again.

When the initial
encoder power
is supplied

It may occur when power is
applied after the first encoder
connection.

Reapply power after alarm reset.
Since the current position is reset,

please check the mechanical
home again.

Under voltage

Main power
input voltage

error

Check the main power voltage is
over 134[Vac]

Recheck the power supply.

Check [0x2605] value is over
190 [Vdc] when main power is
accordingly input

Replace the drive

Running when
power voltage is
low

Check wiring status of main
power

Use 3 phase as supply voltage

Main power
input voltage

Check whether the main power
voltage is below 286[Vac]

Recheck the power supply.
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Alarm Code

Name Cause Check Items What to check
error Check [0x2605] value is below
405[Vdc] when main power is Replace the drive
accordingly input.
- When braking Check operating condition Fees\ig:ﬁ:gecr()er?;g:rr?ﬂ\e/eo eratin
(N I | |resistorishigh | regenerative resistance. 0 P 9
' e I condition and load.

Over voltage

Setting value of
acceleration/
deceleration

In case of many time for
acceleration / deceleration

Set longer acceleration /
deceleration time

Drive error

If alarm continue after servo on
again, Replace drive. Because
drive may have problem.

Main power fail

Main power
input voltage
error

Check voltage between phase
200-230[Vac] of L1,L2,L3

Recheck the power supply.

Parfimeter Check value of main power input Wire or set parameter as inout
setting mode set [0x2006] arroding to ower on( gssible 3 hase)p
Error state of main power input. P P P
Momentary check main power source or

power failure

Check setting value [0x2007]

reduce value of [0x2007]

Drive error

If alarm continue after servo on
again, Replace drive. Because
drive may have problem.

Voltage between

Voltage between phases of C1,

'-' 0 (N -' phase of C1, C2 C2 is within 200-230[Vac]. Recheck power supply of drive
e, T ey pemor
- - If alarm continue after servo on
Control power fail Drive error - again, Replace drive. Because
drive may have problem.
Motor cable Wiring is incorrect and check
Replace motor cable
error Short.

Over speed limit

Encoder cable
error

Wiring is incorrect and check
Short.

Replace encoder cable

Parameter
setting

Error

Value of [0x2000], [0x2001],
[0x2002] is same with
application motor label.

motor label information.

Modify the parameter as sams as

Check setting value [0x6091]

Set Electronic gear ratio low.

Check setting value[0x2100] ~
[0x211F]

Readjust gain according to
operating condtion.

Encoder error

If alarm continue after servo on
again, Replace drive. Because
drive may have problem.

If alarm continue after servo on

Drive error - again, Replace drive. Because
drive may have problem.
Check setting value [0x6091] Set Electronic gear ratio low.
Parameter

setting Error

Check setting value on 0x6066
of position error excess time,

Set up correct parameter

:-: : - '-' : 0x6065 of position error range according to operating method.
- - Machine part Checking it was forced by drive .
POS following has problem part Check machine part has problem
If alarm continue after servo on
Drive error - again, Replace drive. Because
drive may have problem.
Motor cable Disconnect, wiring is incorrect Replace motor cable
i © =) | error and check Short. P
- - - -
" '- -' -' Encoder cable Disconnect, wiring is incorrect

error

and check Short.

Replace encoder cable
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Alarm Code
Name Cause Check Items What to check
Excessive SPD Value of [0x2000], [0x2001] .
0:2002] s same i oty e parameter s sams o
Patrtgmeéer application motor label. :
setting Error
Check setting value [0x6091] Set Electronic gear ratio low.
Machine part Checking it was forced by drive
has robIZm part operating condition of limit Check machine part has problem
P contact point sensor
If alarm continue after servo on
Encoder error - again, Replace drive. Because
drive may have problem.
If alarm continue after servo on
Drive error - again, Replace drive. Because
drive may have problem.
Restore initial parameter
When O/S is Check parameter that parameter | (0x1011). If you restore it, setting
- - - chanaed setting value was set as up parameter would be changed
:-: : - :-' -: 9 maximum value of variable form | into initial value. So set up
- -’ - parameter before operating
Parameter checksum If alarm continue after servo on
Drive error - again, Replace drive. Because
drive may have problem.
Please download OS or set
O] T ity of dri i
'-' " - ' Parameter Contact our service center ::fap?u yo rl_ve agalf?.
= setting error Check [0x1008] DeviceName alarm cominue aver sevo on
Factory setting again, Replace drive. Because

drive may have problem.
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B Servo Warning
If the drive detects an error classified as a servo warning, it will trigger a warning. In this case, the drive will
maintain normal operation condition. After the cause of the warning is eliminated, the warning will be automatically
cleared. In case of a warning, take an appropriate action. You can specify if each warning is checked with warning

mask configuration (0x2014).

Warning Warning name
Bit
code
0 Wo1 Main power source loss
1 W02 Low voltage of encoder battery
2 W04 Software Position Limit
3 - -
4 W10 Operation overload
Abnormal combination of Drive and Motor, abnormal
5 w20 .
I/O setting
6 W40 Low Voltage
7 W80 Emergency signal input

7Bit 6Bit 5Bit 4Bit 3Bit 2Bit 1Bit OBit

0 0 0 0 0 1 1 0 =3 0x06 =P W-06

Software position limit q

+

Encoder battery low voltage

If two warnings occur simultaneously, the bit corresponding to each is set to 1. For example, since the 2nd
bit is set when a software position limit warning occurs and the 1st bit is set when an encoder battery low
voltage warning occurs, the two warnings are combined as '0x06' and the corresponding alarm can be
confirmed by displaying 'W06' on the segment window.
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11. Maintenance and Inspection

Warning
status(CODE) Name

Cause

Check Items

What to check

Main power input
Voltage error

Check voltage between phase 200-
230[Vac]of L1,12, L3

Recheck the power supply.

Parameter setting

Check value of main power input mode set
[0x2006] arroding to state of main power

Wire or set parameter as input power

e error input on(possible 3 phase)
UNCRUN R M Check value of main power input mode set | Check actual main power or increase
omentary power ) ) O )
PWR FAIL failure [0x2006] arroding to state of main power value of checking time of loss of main
— input. power.
If alarm continue after servo on again,
Drive error - Replace drive. Because drive may
have problem.
Parameter setting Check setting value of absolute encoder Alarm W'." be disappeared if you set "1
error [0x2005] when using ABS encoder as
e S incremental encoder.
‘Y Bad conection of
oo = battery, No Check the status of battery Connect battery rightly.
LOW_BATT connected.
When battery Check whether battery voltage is over
- Replace battery.
voltage is low. 3.3V
LI Change value of software position limit
A ) . Setting function of software restriction on function[0x2400] or change the set of
e zﬁ(r)a:meter Setting | |5cation [0x2400], Check value of software | limit value of maximum postion and
SW POS LMT restriction on location[0x607D] minimum position of software position
- - limit[0x607D]
In case of sequent Check overload warning level Change drive and motor capacity,
operating tha(z setting[0x2010] and constant speed Please tune gain.
exceed rated load | S€ction or accumulated operation overload | adjust the setting value overload
rate[0x2603] warning level [0x2010].
Motor brake error Checking the motor brake is not holding Provide supply power to motor brake.
Motor ID [0x2000], Encoder type [0x2001], .
e 15 ) Encoder form [0x2002] vaule is same with MOd'fyltT)e Ipalf'ametgr as sames as
wEREE Parameter setting motor label. motor label information.
- - error
OV LOAD Check value of set of overload detecting
- basic load rate[0x200F] Set as proper value.
Machine part has There is no problem for running Check machine part has problem
problem
Motor cable error Wiring is incorrect and check Short. Replace motor cable
Err:’g?der cable Wiring is incorrect and check Short. Replace encoder cable
) Check whether capacity of current of reduce value of torque limit or use the
Drive / Motor is bi h itv of f hich ity is | h
Combination error motor is bigger than capacity of current o motor which capacity is lower than
am drive or not. capacity of current of drive
DN R N N Check whether one signal is assigned
SETUP more than 2 in digital input signal .
10 setting error assignment [0x2200] ~ [0x2208] and geééft’isorrf é:tth%::\jrameter according to
digital output signal assignment [0x2210] ~ P 9 '
[0x2213].
Check if the main power voltage is over
134 [Vac]. Recheck the power supply.
Main power input
(NN voltage error Check that DC link voltage [0X2605] is
oo between 190~405 [Vdc] when main power | Replace the drive

UD_VTG Low Voltage

is supplied correctly.

Running when
power voltage is
low

Check wiring status of main power

Use 3 phase as supply voltage

EMG

EMG contact error

It is state of EMG Wiring or drive
parameter (drivecontrol inputl [Ox211F],
digital input signall set [0x2200]~digital
input. Check sinal 16 setting[0x220F]

Set up correct parameter according to
operating method.

Drive error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.




11. Maintenance and Inspection

11.2.3 Overload Operating Characteristic Curve

B Overload Operating Characteristic Curve (SA type 100W)

200[V]/100[W]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - - -
110 1969.0 1372.0 210 5.2 3.9
120 424.0 343.2 220 4.4 34
130 188.4 152.5 230 3.8 3.0
140 106.0 85.8 240 3.3 2.6
150 70.4 58.6 250 2.9 2.3
160 26.8 16.2 260 2.6 2.0
170 20.6 13.0 270 2.3 1.8
180 16.2 10.5 280 2.0 1.6
190 13.0 8.7 290 1.8 15
200 105 7.2 300 1.6 13
10000
1000 +—
t 100
i === Oper
m == Stop
,E 10
S
e
C
~ 1 T T T T T T T T T T T T T T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rates(%)




11. Maintenance and Inspection

B Overload Operating Characteristic Curve (400W)

— Oper.

200[V]/400[W]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 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 34 3.1
190 131.0 117.0 290 3.0 2.7
200 92.0 66.0 300 2.7 25
100000
10000 \
1000
T
i
m 100
e
S
€ 10
C
1 T T T T T T T T T T T T T 1 T 1 T 1 T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Overload (%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (750W, 1kW)
200[V]/750[W], 1.0[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 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 17
1000000
100000 A\
10000 \
t
. 1000
! == Oper.
m
Stop
£ 10
S
e
: w0 \\
1 1 1 1 1 1 1 1 1 1 1 1 1 1 T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rates(%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (2kW, 3.5kW)
200[V]/2[kW], 3.5[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 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 3.4
180 165 70 280 34 3.1
190 131 61 290 3.0 2.7
200 103 52 300 2.7 25
10000
1000
t
. 100
I === Oper.
m —
Stop
e
S
10
e
C

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rates (%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (5kW)

200[V]/5[kW]
Load rate (%) AL-21 occurred time (sec) Load rate (%) AL-21 occurred time (sec)
Rotation Stop Rotation Stop

el&szlst:)higo 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 4.5
160 229 100 260 18 15
170 200 85 270 16 11
180 165 70 284 14 1
190 131 61 290
200 103 52 300

10000

1000 \

\\
e 100 === N
N~
. \\:\ ——— Oper
\\
e \\\ — Stop
c \\\

10 \

\

1 —
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 284
Load rates(%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (7.5kW)

200[V]/7.5[kW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
Less than - -

equal to 100 Infinite Infinite - - -
110 4832 4832 210 66.8 16
120 1208 1208 220 50.1
130 536 536 230 38.5 4
140 302 302 240 30.3 1.8
150 257 154 250 24.2 1.2
160 229 100 260
170 200 85 270
180 165 70 284
190 131 61 290
200 103 35 300

10000
1000 \\
N
N
(=5 ‘;555‘
3 T
D 100 ~ T
%\ 5\\‘~ \\ —
A N —— Oper
[
\ ] ~ Stop
RS
10 N
B
AN
N
\\
~

110120130140 150 160 170 180 190 200 210 220 230 240 250
Load rates(%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (15kW)

200[V]/15[kW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
el&szlstt)higo 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 4.5
160 229 100 260
170 200 85 270
180 165 70 284
190 131 61 290
200 103 52 300
10000
1000 \‘\
\:\\
\\\\
o, N \\\\
3 ™~ N
o SN N\
— 100 == N
wn
2 \\ \5\\ ~— Oper.
\\ \\\ —— Stop
N N
10 N
\
™
]
1
110120130140150160 170180 190200210220230240250
Load rates (%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (1.0kW)
400[V]/1.0[kW]

Load rate (%) AL-21 occurred time (sec) Load rate (%) AL-21 occurred time (sec)
Rotation Stop Rotation Stop
elciﬁzlst:)higo Infinite Infinite = - -
110 55776 37937.7 210 100 50.1
120 13944 9483.9 220 60 38.5
130 6197.3 42151 230 40 30.3
140 3486 2371 240 30.3 9.7
150 1183 926 250 24.2 8.3
160 566 470 260 7 3.8
170 318 273 270 6.4 3.4
180 198 173 280 5.7 3.1
190 160 117 290 4 2.7
200 130 66 300 3 2
100000
10000 \
t 1000
i
m
e 100
S
€ 10
< \
1 ; ; ; ; ; ; ; ; ; ; ; ; ; i

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rates(%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (2.0kW, 3.5kW)
400[V]/2.0[kW], 3.5[kW]

Load rate (%) AL-2.1 occurred time (sec) Load rate (%) AL-2.1 occurred time (sec)
Rotation Stop Rotation Stop
el&szsilst:)higo Infinite Infinite - - -
110 4602 4600 210 85 40
120 1208 1208 220 54 36
130 500 500 230 33 25
140 323 303 240 25 10
150 250 150 250 20 7.5
160 231 100 260 18 3.5
170 180 80 270 16 3.1
180 164 69 280 12 29
190 120 58 290 3.5 2.5
200 100 52 300 25 2
100000
10000
t 1000
i
m ~ Oper.
E 100 — -
S
e
c 10 \
1 T T T T T T T T T T T T T T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rates(%)
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B Overload Operating Characteristic Curve (5.0kW)

400[V]/5.0[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - - -
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536.8 230 38.5 26
140 302 302 240 30.3 47
150 257 154 250 24.2 4.4
160 229 100 260 18 21
170 200 85 270 16 1
180 165 70 280 14 1
190 131 61 290 8 1
200 103 52 300 5 1
100000
10000
t 1000
i
m e Oper.
e 100 —__ Stop
S
e
10
C \
1 T T T T T T T 1

110 120 130 140

150 160

170 180 190 200 210 220 230

Load rates(%)

240 250 260 270

280 290 300
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (7.5kW)

400[V]/7.5[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) - Load rate (%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - - -
110 5760 420 210 120 16
120 550 300 220 60 8
130 440 250 230 40 4
140 360 200 240 30 1.8
150 300 150 250 20 12
160 270 120 260 18 1
170 240 100 270 16 1
180 210 60 280 14 1
190 180 45 290 6 1
200 150 35 300 5 1
100000
10000
t 1000
i
m ~— Oper.
100
E — Stop
S
e
10
C \
1 T T T T T T T T T T T T T T T T T T T 1
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rates(%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (15.0kW)

400[V]/15[kW]
Load rate (%) AL-2.1 occurred time (sec) Load rate (%) AL-2.1 occurred time (sec)
Rotation Stop Rotation Stop
eI(;EZISt:)hiBO Infinite Infinite - - -
110 5760 704 210 49 16.4
120 1998 698.4 220 42 135
130 630 524.2 230 27 3.8
140 540 350.1 240 19.6 2.8
150 324 176 250 12 2
160 271.8 135 260 10.2 1
170 210.6 94 270 6.8 1
180 162.9 60 280 3.4 1
190 111 32.8 290 3 1
200 56 19.3 300 2.7 1
100000
10000
t 1000
i
m = Oper.
,E 100 —— Stop
S
€ 10
< N
1 — Tt ————————]
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rates(%)
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12. Test operation

12. Test operation

For safe and proper test drive, make sure to check the following prior to test drive. If there is a problem,
take an appropriate measure before the test drive.

B Servo Motor State

Is the motor correctly installed and wired?

Is each connecting part correctly tightened without loosening?

For a motor with oil seal fitted, is there any damage on the oil seal?

Is oil properly applied?

If you perform test drive of a servo motor having been stored for an extended period, make sure to

check the motor according to the maintenance and inspection method for servo motor. For more
information on maintenance and inspection, refer to 11.

B Maintenance and Inspection. Servo Drive State

Is the drive correctly installed, wired, and connected?

Is the supply voltage for the servo drive correct?

L101
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12. Test operation

12.1 Preparation for Operation

Carry out test drive in the following order:

Conform to the checklist and precautions before test
drive.

A

Check input/output signals and connection to the
upper level controller.

A

A 4

Carry out test drive of the servo drive using the

TwinCAT System Manager. PLC + PNSB.

Carry out test drive of the servo drive using the XGT

v

Carry out test drive with the combination of machine and servo motor.

A

Actual operation

Verify that, before the test drive, the upper level controller and the servo drive are correctly wired, and

the objects of the servo drive are correctly configured.

Sequ

ence Handling Reference
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.
T
(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
neither motor current will be supplied nor torque output from the motor. In this | Signals.
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 without the lock released.
Please be careful.
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.




12. Test operation

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:

PRCIRU Wy X |

The Link/Activity LED is flickering.
The RUN LED is in "Single Flash."

(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 finished checking the connection and state of input signal circuits to
prepare for test drive.

Refer to Section 11
Maintenance and
Inspection.
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12. Test operation

12.2 Test Drive Using TwinCAT System Manager

B Test Procedure

Sequ

Handling Reference
ence

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 the target system.
When carrying out the test drive using a remote system, select its device.

Restart the TwWinCAT System with the "Config Mode."

= Using the "Set/Reset TwinCAT to Config Mode" icon under the TwinCat
System Manager, you can restart the system with the Config Mode.

DEEE SR  Ben nd dessafak @ e Fadwnrent
Nc.cu.ui.ﬁﬂl&’:mm Wersion (local) | Vaesion (Taeqot) | Boot Semings (Target | CX Semings
PLC - Configuration
140 - Configuration
170 Devices TwinCAT System Managor
&l Magnings g w211 {Build 203

TwinlZAT NI PTP

w211 [Build 2038)

ime limitad to: 2012-10-18
Canyright BECKHOFF & 1936-2011

4 B s ko com

Hagistration:

Name: Younjas

Company! LSmacapion

Rag Hey: ATFE-4A13-TICE-DOFC

Servur (Port)  Timestanp Message

L [ —

Search for the EtherCAT communication based devices connected to the
system.

= Right-click the I/O Devices in the Work Space pane of the TwinCAT system
to select "Scan Devices."

» IS WS - TwinCAT Syatam Manager - “CXUAFB 72"
File Edn Actions  \iew Cptione  Heip
NEs@ R MY SleavF@d NN T D =EQabnred ¥

PLC = Configyration

140 - Coniguration
& Imoort Device...
(8 Paste ey
B Paste with Links  AleCllsl

SYSTEM - Coriguraion T
T im - Cardguration Nomberie s o

Server (Portt  Timestamp Mezzage

= o omm

= If the dialog window below pops up in the TwWinCAT System Manager, select
"OK".

12_4 l LS-ELECTD!C



12. Test operation

IwinCAT System Manager |z|

t: HINT: Mot all types of devices can be found automatically
-

el )

= |f the "new I/O devices found" dialog window pops up, select any device or
servo drive required to be driven for test and select the "OK" button.

[IDevice 1 [Cx1100) i | 0K, i
E \ IR lMJ [Local Area Connection [TwinCAT Intel PCI Ethernet Adapte
[¥]Device 4 [EtherCAT [v210 only)]  [Local Area Connection 2 [TwinCATntel PCI Ethe

= If the dialog window below pops up, select the "Yes" button.

TwinCAT System Manager

? ) Scan for boxes

] (e

Add the NC Task of the servo drive to the NC-Configuration.
= |f the dialog window below pops up, select "Yes."

TwinCAT System Manager

\ ? ) EtherCAT drives found, Add drives to NC-Configuration

B EEET

Switch the TwinCAT System Manager to Free Run state, allowing it to control
devices independently of the TwinCAT PLC and so on.

= |f the dialog window below pops up, select "Yes."

TwinCAT System Manager

\ ? ) #ctivate Free Run

R [(EET

Make sure that the NC Task is added to the NC-Configuration tree in the

workspace on the left, and the servo drive is registered to the "I/O-

Configuration" tree.

= |f the connected servo drive is registered, select it.

= Click the "Online" tab on the right side to verify that the "Current State" and
the "Requested State" are in the "SAFEOP" state.

LS 'Er_ ECTRIC

[REN
\S]
[O)]




12. Test operation

[ e 2 § EeasHR BN XS 2GR eD T
3 Lonfigurston r
f‘uc Coniiguuation Gengral | EICAT | D | Process Data | Startup | CoE = Onling | Online ]
= [ NC-Tack | SAF =
NC-Task | 5v8 ranie .
NE=Task 1-mage i 1
£ Tables e || comen St SAFECP
I8 T T —
3‘3“:“,| o | Rewoesied Save:  [SAFEOR
PLE - Condguraton (8 ] [CarEmr )
= @ o - cantguration
9 /0 Davicos DLL Status
= Device 4 {EtarCAT (2 10 entyh) roin [T
pvice S<image
Device é-image-inio PorB:  [No Camles / Closed
. Inputs.
5 Wl Dupts
4 & ninData
. Term | (CX1100-0004)
= w1 Dilfe 3 (L7NISEMES) Diive) e PR
1 2nd Transmmit PO manping Filo Actess aver EtharCAT
@' Statusword
1 Postion Al valua
5 &1 'Ind Facsive FDO manping
8L Connolword v
#| Target Pastion
w § WeState Hame Teling, Toon e | vAdd,, WO Use,, | Unked® =
A 4 Infaliata &7 Statusword X DB (15E5) UNT 0 w0 Input o nitans Srangsd
W Mapgings i Pasition Actual,, % (00000000 {1 DT 40 M0 gt O inDtat , Axls |_E)
3 NC-Task | S8F - Device d tEcaT o0 | |10 50 ER 5 e B2 e 0 s
53 HC-Task | RAF - fimsdcn 4 (FaCAT (o0 10 fF | 91 MeStaet g a1 deE ok 3 . _—
£ > £ >
Sarvar (Par) | Timestanp Message
Fiit prosenmetiey

Depending on the type of drive, ‘Drive X (L7xx Drive)’ may be different.

Switch the EtherCAT communication state from the SafeOP state to the OP
state, enabling the MailBox Communication and the Process Data
Communication.

= Click the Generate Mappings icon on the menu bar.
Map the images defined in the NC Task and the 1/O Device.

%:l:ld’ﬂ'@:_

9 = Click the Check Configuration icon on the menu bar.
Check if the configuration currently set is valid.

= el S B

= Click the Activate Configuration icon on the menu bar.
Save the Project Configuration in the Windows Registry.

= an o] |

Verify if the EtherCAT communication state is switched from the SafeOP state
to the OP state.

= \Verify if the states of the servo drive panel monitor and the 1/0 device (servo
drive) of the TWinCAT system are in online state as shown in the figure below.

= Check the panel monitor status.

Ll L L
) e

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 TwWinCAT system.

In the I/O-Configuration tree of the workspace, select the servo drive under
the test drive, and then the "Online" tab, to check to see if the "Current State"
and the "Requested State" are in the OP state.

12'6 | LSeE ecrrmic



12. Test operation

General | EtherCAT | DC Process Data | Startup | CoE - Online | Online
State Machine

[Init | [Bootstrap ] oE
[ t State:

[Pre-0p | [Safe-Op ] i Sobiles
Requested State: ap

[Op ] [Clear Errar |

DLL Status

Port & Carrier / Open

Port B: Mo Cartier / Clozed

File &ccess over EtherCAT
[ Download,,, ] [ Upload,., ]

= Verify if the state displayed on the bottom right of the TwinCAT System
Manager menu window is in the Run state.

We finished adding the NC-Task and I/O Devices (servo drive) to the TwinCAT

= System Manager.

B Setting NC-Task Axis Parameters

Sequ .
Handlin Reference
ence 9

Set the unit of display of the relevant axis.

= Select the "Axis1."

= Select the "Settings" tab.

= Select the unit of display for position and speed.

e d A =aavsde R % 2G| lsroe” @B %
m Bl SYSTEM - Configuration - = = - = -
— @M NC - Configuration General | Seftings | Paramneter | Dynamics | Online | Functions | Coupling | Compensation

= NC-Task 1 54F
MC-Task | SVB Link To (all Types)... Drive 3 (LTN(SEMES) Drive)
MC-Task 1-l
5 NC Task 1-image #wis Type:  [CANopen DBAIE (e.g, EtherCAT COE Drive, AXguw B Ix0/B510) v
o oy AxES
= i Axis 1 .
= 4, Axis 1_Enc Unit: mm || Display (Only}
Inputs PR
: Outpts Position: & [ Modula
m o] Auis 1_Drive Velocity: [ mm,/min
1 Ty Ais 1_Ctrl
* ISDMS Result
PLC - ém"gur::&f Position: Velocity: Acceleration: Jerk:
= 1/0 - Configuration mrm mrys mr/sz mm/s3
= -E8 /0 Devices
=== Device 4 (EtherCAT (v2. 10 only]
Device 4-lmage Azis Cycle Time / Access Divider
Device d-mage-Info Divider: 1 %] Cycle Time (ms):  [2.000
& Inputs
® Qutputs Modulo: 0
® InfoData
w [ Term 1(CX1100-0004)
s =1 Drive 3 (LIN{SEMES) Drive}
4 88 Mappings

(Note) Note that the actual unit will not be converted even when the unit shown
in the figure above was converted to mm or degree.

(Note) Change the unit 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 the "Axisl."

2 = Select the "Parameter" tab.

= Set "Scale Factor."

= Then, download the settings.
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12. Test operation

£ AliFdLism - TwinCAT System Manager - "CX_0AMD72°

DeFwH SR PR MY SeasFd B cn & Q0w &0 R
& onfiquration T
| i Gurmal | NC-Encodus | Parameter | Time C Online:
= [B N 1 BAF
NC-Task | SV [ [Farameter Valug Uri ~
NC-Task I-mage - Encoder Evaluation:
& EEL“ Irnvert Encodier Courning Dinection FALSF
i s | ey P
Ll :I"‘-‘ :jn_t Posion Blas 0.0 e
3 15 e
A 1t Madulo Factor (2.9, 360.0° 360.0 Ll
= & Inputs Tolerance Window for Madulo $art 0.0 e
@ L Outputs Frcader Mask {miasimuam encodes vahue) [
PLL - Conligusiation Encadir Sub Mask (absolule rngs masimum value) NEFFFFF
= 140 - Configuration Reference System WCREMENTAL'
o B /0 Devices e .
o @M Mappings = Limit Switches:
Soft Position Lirnit Minimuem Monitoring FALSE
Minimuen Position nn men
Sall Posilion Limit Masirmurn Manitoring FALSE
Maximum Position 0.0 mm
- Filer:
Fitar Time for Actual Position (P=T1) nn F =
[ Upload ] [ Fopand Al [ Collaps Al ) [ Svvci ]
[ Server tPomt)— Timestame Messane

(Note) The default is 0.0001 if the scaling factor is not set.
(Note) After the setting, download the settings.

Set the speed parameter of the test drive axis.
= Select "Axis 1."
= Select the "Parameter" tab.

= Set the "Maximum Velocity", the "Manual Velocity (Fast)", and the "Manual
Velocity (Slow)." Then, download the settings.

DEwd S3 ' ke
2 WA Coniguriicn
- - ur
= [Bs NC-Task | SAF
HE-Task 1 5v8 Tink
HE-Task Hmage - :
iy [mesancs vitees, L -
o e s ] i Vitlogy 50,0 F  mms
3 & 4 foris 1. Enc Manual Valociy (Fasth w0 Fmmiz
< oot | Doe Marusal Velocy (Slaw) 50 F s
Q1 bepuls Calibrafion welocity (owards oIt camy Ei11) F s
& L Outputs Calibrafion Valacity (off plc cam) 0o Fommis
IPU: 'EC" guration Jog Increment (Forwaed) (1] Fmm
e auratan Jog Increment (Backwand) 50 Fomm
= a8 Mappings ¢ Dynamics:
+ Limit Switches:
= Monitoring:
= Seten Generator:
= NCI Parametar:
+  Ohor Settings:
([ Tiownicad ) [ fgkad ) (Expand A ) [ Taollaps A1) [ Zelect AT ]
Server (Fortd  Timestamp Message
|Ready

Set the speed, 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 the Axis 1.
= Select the "Dynamics" tab.
= Set the acceleration, deceleration, and jerk directly.
e Select the "Direct" radio button.
* Set the acceleration, deceleration, and jerk.
¢ Download the settings.
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12. Test operation

| . Al2H.tsm - TwinCAT System Manager - 'CX_0AFB72'

File Edit Actions View Options Help

DEwH 90 L Ef 4 Javsd@d atic 20w e ?

SYSTEM - Configuration e e - = -
| NC - Configuration General | Settings | Parameter| Dynamics | Online | Functions | Coupling | Compensation
-[B1 MC-Task 1 SAF
= NC-Task 1 8vB Olndirect by Acceleration Time
== NC-Task 1-Image Maximurn Yelocity (% max )t a0 mm/s
-0 Tables Acceleration Time: 02 s
o S Axes
- Axis 1 Deceleration Time: as above [ 5
PLC - Cunligurqliun smooth stiff
= m_%g‘;gau‘gﬁgzmn Acceleration Characteristic:
&8 Mappings Deceleration Characteristic:
at: n —
vity: o Ve ~
@) Direct
Acceleration: 500 mmy's2
Decsleration: asabove |50 mm/s2
Jerk: 5000 mm/'s3
Daownload Upload

| ServertPorty  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.

*  Select the "Indirect by Acceleration Time" radio button.
e Set the acceleration, deceleration, and jerk.
¢ Download the settings.

tsm - TwinCAT System Manager - ‘CX_0AFB72*
Eile Edit Actions View QOptions Help
DEEd S0 B8 6 Eeavdd ah e % (2Q2eueen?

= B S¥YSTEM - Configuration
=888 NC - Configuration

[General | Setings | Parameter | Dynamics | nline | Functions | Coupling | Campensation|

B1 NC-Tagk 1 SAF
21 NC-Task | SVE @ Indirect by Acceleration Time
NC-Task 1-Image Magimum Yelocity (% maz 3 50 mmy's
Tables Acceleration Time: 0z B
= Axes
i Ayis 1 Deceleration Time as above ) 5
. PLC - Configuration smaoth stiff
=B S iouation Acceleration Characteristic: 7
&8 Mappings Deceleration Characteristic:
) pAg ~ =
IR Va ~
O Ditect
Acceleration: 500 mm/s2
Deceleration: as above  [B00 mm/s?
Jork: 5000 mm/s3

Server (Port)  Timestamp Message

Set the Position Lag Monitoring (Positional 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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File Edit Actions View Options Help
DEEd IR =288 (@ (E L8 % (BEQees e 0 R
SYSTEM - Configuration ——— — B . p
N - Configuration General | Settings | Parameter | Dynamics | Online | Functions | Coupling | Compensation
NC-Tazk | S&F
MNC-Task 1 3WB
= ¥Cb"755k T-image - Limit Switches:
Aa ee Soft Position Limit Minimum Manitaring FALSE B
B Axes . -
s 1 Minimum Position 0.0 F mm
&, Auls 1_Enc Soft Position Limit Maximum Monitoring FALSE B
‘H s 1-Dikve Maximum Position 0.0 Flmm
\nnuts_ - Manitaring:
Outputs Position Lag Manitaring TRUE B
‘PBC *CCDPfiguratiun Maximum Position Lag Yalue F mm
2 B_é 7o gg;?[“g”m Maximum Position Lag Filter Time ez B
© [ == Device 4 (EtherCAT (v2 10 LU E A s TRUE ]
Device d-Image Position Range Window 50 F mm
ﬁf‘ﬂt“; d4mage-info Target Position Monitaring TRUE B ]
it Target Position Window 20 Flmm
InfoData Target Position Monitoring Time 0,02 F s
i ga,vmal ((Bm\sﬂgﬁgg?[ In-Target Alarm FALSE B
=2l Drive = ]
ond Transmit PDO 1 ‘\n Targgt T\menut 50 Fs L
2nd Receive PDO Mation Monitaring FaLSE B
WeState Motion Monitoring Window 0.1 F mm
& InfoData Mation Monitoring Time 05 Fis
&8 Mappings oo 2
Download | Upload Expand All Collaps Al Selact All
< il | >
Server (Port) 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 positional
error exceeds the settings.
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B Test Drive of Servo Drive Using TwinCAT NC Axis

Sequence Handling Reference

Make sure that the TwWinCAT NC axis is "Servo On."
= Select "Axis 1."

= Select the "Online" tab.

DFwH N2 2K Qe dlen?
SYSTEM - Canfiguration — . . i T m n
= @ NC - Configuration General | Seftings | Parameter | Dynamics | Online | Functions | Coupling | Compensation |
Rl of A ~ Setpoint Position: _mm]
=% NC-Task I-Image 0.0000
g Tables nce (min/max): nm efpoint Velocit mmys.
= Axes 0,0000 (0,000, 0,000) 0,0000;
=ik Axie 1‘ Override: (%] Total / Control Output: %] Error:
&im 1’5@ [ 10,0000 %] | 0,00/ 0.00%] | 0{0<03]
¥ ‘,ﬂ e C Status (log ) Status (phys.) Enabling
Inputs [JReady [ZINOT Moving []Coupled Mode [ Contraller Set
b Ouiputs []Calibrated [IMaving Fur [In Target Pos Feed Fw
PLC - Canfiguration [JHas Job [IMoving Bw Cin Pos. Range [JFeed Bw
= 1,0 - Configuration
= VODDE‘{WEEA (EtherCAT (211 Controller Kv-Factor: [mm/s/mm] Reference Velocity: “mmy/s]
= == Device Br vz,
Device 4-Image L ‘M & ﬂ
Device d-mage-info Target Position: [mm] Target Velocity: “mmy's]
Inputs 1000 Ellj
Qutputs ’_ ‘M
InfoData
Il Term 1 (Cx1100-0008) e = | + | ++| - - ® | =
= =l Drive 3 (LTN(SEMES) [ F1 F2 F3 F4 F8 (73
2nd Transmit PDO 1
2nd Receive PDO m
e State

InfoData
&8 Mappings

< | @

Server (Port) Timestamp Message

[E3

= Click the "Set" button.

Set Enabling (%]

Controller oK,
Feed Fu

Override [%]:

100 All

= Select "Controller”, "Feed Fw", and "Feed Bw."

= Set the Override to 100%.

= Click the "OK" button.

= Make sure that the state of the servo drive panel monitor is as the figure below:

!':‘."'.f‘ e 07

Use the buttons shown below to manually perform the drive test (JOG).

Make a reverse rotation at the specified Manual Velocity

F1 (Fast).

Make a reverse rotation at the specified Manual Velocity

2 Fo (Slow).

+ Make a forward rotation at the specified Manual Velocity
F3 (Slow).
++ Make a forward rotation at the specified Manual Velocity

F4 (Fast).

Carry out the test drive with a relative coordinate.
= Set the "Target Position."

= Set the “Target Velocity.”

= Click “F5.”
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. - AlZH. tsm - TwinCAT System Manager - "CX_0AFB72"

Eile Edit Actions Miew Options Help
D 58 L ER8 A B avdd a5 e % (8Q03x%e €02
SYSTEM - Configuration — . P " i
= @ NC - Configuration | General | Settings | Parameter | Dynamics | Online | Functions || Coupling | Com |
= [B1 NC-Task 1 SAF " -
"B NC-Task | SVB | Setpoint Posiion:  nm]
= NCTask I-Image | 0.0000 0.0000
g Tables Lag Distance {min/max): nm]  Actual Velociy: [mm/s] Setpaint Velocit /s
o S Axes 0,0000 (-0,001, 0,001) 0,0000 0,0000
= A Axis 1 Override: [%] Total / Control Output: %] Error:
&, Axis | Enc [ 00,0000 % | 0,00/ 0.00 % | 0 ¢0x0)]
2] Awis 1 Drive "
i Bwis | _Clrl Status (lag.) Status (phys.) Enabling
Inputs Ready [#1MOT Moving [ Coupled Made [“] Contraller Set
Qutputs [ Calibrated [C]Muving Fw [Jin Target Pos, [“IFeed Fu
B8 PLC - Configuration [JHas Job [1Moving Ew [JIn Pos, Range []Feed Bw
[=1 1/0 - Configuration
= E@ 1/0 Devices Contraller Kv-Factar! [rm/s/mm] Beference Yelocity: mm/s]
- === Device 4 (EtherCAT (v2, 10 ‘I |5— g
: Device 4-Image
Device d-Image-info Target Posifion: [mm] Target Yelocity: ‘mm/s]
- §f Inputs 1000 30
Quiputs lﬂ l
InfoData
[ Term 1 (CX1100-0004) - - | + | ++| - - ® | =0
(= aJ Drive 3 (LIN(SEMES) [ F1 F2 F3 F4 F8 F9
2nd Transmit PDO 1
2nd Receive FDO m
WeState
f InfoData
68 Mappings
] | &
Server (Port) Timestamp Message |

= Move it to the Target Position from the current position, decelerating to stop.

= After moving it to the Target Position, verify if the Set Position is identical to the
Target Position.

= Click "F6" to stop during the relative coordinate driving.
= When the alarm goes off, click "F8" to reset the alarm.
(Note) If the position limit is enabled, set the Target Position within the limit.

Make sure that the TwWinCAT NC axis is "Servo Off."
= Click "Set."

= Deselect "Controller", "Feed Fw", and "Feed Bw."
= Click "OK".

4 Set Enabling

[ Contraller oK

[ Feed Fw
[ Feed Bw

Override [%]:
100 Al

5 The test drive of servo drive using the TWinCAT NC axis is completed.
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12. Test operation

12.3 Test Drive Using LS ELECTRIC PLC (XGT +
PN8B)

B Test Procedure
Sequence
1 Launch the XG-PM.

Handling Reference

Opens 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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= 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:
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Connect PLC with Servo Drive.

= For the first connection, enable the network parameters and the 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 the servo parameters as many as the
number of the connected shafts.
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* Depending on the type of drive, ‘# axisl drive (L7xx)’ may be different.

= Make sure that the state of the servo drive panel monitor is as the figure below:

-

]

o .

[}

!

D
D

= Check the state of the status LEDs.
The Link/Activity LED is flickering.
The RUN LED is on.

(Note) The automatic connection of 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 servos or disconnecting them respectively, since the
device has been registered and its parameters initialized through automatic servo
connection.

(Note) In case that there is any change in the connected device of the XGT,
initialize the parameters of the device connected by the automatic servo
connection.

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 appropriate settings.
= Set the unit of the speed command.

e |t can be set as rpm or mm/s.

e Set the speed limit.

* Check the motor specifications, and then configure appropriate settings.

=g
o

 Jle
TEAEIE | I e S04 BE0E 3 e % Sea

0 -

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 any parameter during operation, check the "Allow to Modify Servo
Parameters during Operation" checkbox at the top center.

= You can display a parameter value as a decimal or hexadecimal.

Save the configured parameters.
= On the menu bar, click > Online - Write.

= With the Write Project dialog window enabled, check 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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Turn on the servo.

12 = 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.

= Select the "System View" and the "Basic Command" tabs in the workspace to
check the state of the servo drive as shown in the figure below:

) acda@maa |- [EEEE oo lvEaw
Hl00 hiki+- ORES

P aE lwkeEas e

SleEs i

jo-zae j::‘ : 2 - -
= ..O_-..O_.ﬂt'.u_.-.a_.._-‘._-.
(8 il e die il il il
. 1t
d. : T za [ 3@ [ sa | sa | sa [ 7@ | wa
T 5
oo
o
i) L= s 5]
e g
o) ]
&3 Bl
Wi aaEsm |
TaER | KB e W W
o Fr
: S
% ELEOTR
=

| FHE\AE 98 (RTERTERENTERS [ tweusaw

T R =[[e = Wt ae
Sy P Y Bl
o AT S 2
H =le »
El e e IR Sie 0 Awa g RETETEET
A e IHE apt dan kLT T ——

= Make sure that the state of the servo drive panel monitor is as the figure below:

F.‘.r‘un

= Check the state of the status LEDs.
The Link/Activity LED is flickering.
The RUN LED is on.
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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 carry out 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 and the
rank of point operations.

= On the menu bar, click Online = Write to store the operation data.
= On the Point Command tab, click the "Run" button to carry out the test drive.
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16 Drive commissioning using XGT completed.
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12.4 Test Drive Using LS Mecapion MXP Series

B Test Procedure

Sequence Handling Reference

Check if the ESI file exists.

1 = MXP installation path\MXP-CONFIGRATOR\System\ScannerEtherCAT
= |f the ESI file does not exist in the above path, copy and paste it.

< OnLine Scan >
= First, it checks whether MXP Init is enabled or not.

=[5 = &

= If you right-click on the Master device of Network Scanner and start Scan
Devices, network device information is read..

= Configure device information based on ESI file of connected device.

< Save project >

= Execute [Save Project] in the [Project] menu or click Lﬂ on the tool bar to
save the project

Output

3 [E-CAM] [2016-07-15 = 2:00:54] Data Refresh.

[E-CAM] [2016-07-15 2= 2:00:54] Saved file successfully
[HMI] [2016-07-15 2= 2:00:54] Saved file successfully.
[Parameter] [2016-07-15 2= 2:.00:54] Data Refresh.
[Parameter] [2016-07-15 2= 2:00:54] Saved file successfully,
[Scanner] [2016-07-15 2 = 2:00:55] Saved file successfully.

| Error | Find | Message |

< Integrated download >

= Execute [Communication Settings] in the [On-line] menu and set the TCP/IP
setting to the internal port [127.0.0.1].

= Execute [On-Line] / [Off-Line] in the [On-Line] menu or click E g on the
tool bar to request communication connection / disconnection with MXP [On-
Line].

= You can check whether communication is connected through the output
window.

4 Cutput

[Scanner] [2016-07-15 £= 3:55:58] Loaded ESI Cache File.
[Project Settings] [2016-07-15 2= 3:56:06] Communication Connected [IP : 192.168.2.5
[Project Settings] [2016-07-15 2= 3:56:21] Communication Disconnected .

| Error | Find | Message ‘

= Execute [Total Download] in the [On-Line] menu or click ¥ on the toolbar to
activate the [Total Download] window as shown below.
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12. Test operation

Total Download LX)

(]D mxConfigurator @ MXP
ECAMEditor ECAMEditor
HMIEditar HMIEditor
Parameter e Scanner
Scanner £ Parameter
(<)
<<
Download vbitmap7_6.brmp... Success -
Download vbitrmap7_7.bmp... Success @
Download vbitmap7_8.brmp... Success
Download watertank.bmp... Success
Download aa.xml... Success |:|

Download Parameter.out... Success e

100 %
Automatically closing Dialogue after download completion

oozt ©

ation Function

Choose what to download from the current project

Move selected button

Display items to be downloaded

Show current download status

Check whether automatic window close function is used after download is @

Download start button

Window close button

< Process Data mapping >
After scanning the servo drive, the PDO (Process Data Object) mapping function
is explained.

= |f you double-click the Slave device in the left Device tab of mxConfigurator,
the edit window is displayed as shown in the red box on the right side of the
figure.

l
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12. Test operation

= PDO items can be edited through the Process Data Tab in the edit window of
the servo drive.

General | Init Command]" Process Data | MaiBox | CoE Onine | DC |

Option
Load PDO List on Device [FlDevice supports LRW command [FllSeparate commands for this siave
[ setDefautPpOltems for v | PDOLst :
# Copy ProcessData ndex S e S Fiag
0x1400 27.0 1t Transmit PDO mapping
Sync Manager : 0x1A01 220 2nd Transmit PDO mapping 3
0x1402 160 3rd Transmit PDO mapping
No Type Size 0x1A03 16.0 4th Transmit PDO mapping
0 MBaxOut 18 0x1600 110 Ist Receive PDO mapping
N MBaxin 128 0x1601 7.0 2nd Receive PDO mapping 2
2 Outputs 7 0x1602 120 3rdReceive PDO mapping
3 Inputs 2 0x1603 10.0 4th Receive PDO mapping
® PDO Lists
@ Sync Manager

PDQ Contents (0x1601) :

PDO Assignment (0x1C12) ¢

Index Size Offs Name Type
0x6040:: 0 2.0 0.0 Controlword UINT
% g"m(& dude Item) 0x607Az: 0 4.0 2.0 Target Position DINT
%
0x6060:: 0 1.0 6.0 Modes of Operation SINT
[[] 0x1602 ( Excude Item)
]

0x1603 ( Exdlude Item)
@) Entry Items
@ PDO List Assign

Predefined PDO Assignment - (None) -

= The Process Data screen is composed as shown in the figure.
@  Sync Manager
- This is a list of Sync Managers that the device has.

- The PDO list set in the Inputs/Outputs item is read and written every

communication cycle.
@ PDO List Assign

- Alist of PDO lists that can be selected from the corresponding SM

(Sync Manager) is displayed.

- By setting the checkbox, you can select the PDO list to be sent and

received in each communication cycle.

- Depending on the PDO list properties, selecting a specific PDO list
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12. Test operation

may disable duplicate selection of other PDO lists.

® PDO Lists

- This is an object list that contains data objects.

@  Entry ltems

- Data Object registered in the PDO list.

- You can add/delete items through the right-click menu.

A Caution

The configuration of PDO data required to use all

functions of MXP axis control parameter is as follows.

®  PDO Inputs

Index Type Size Name
0x603F | UINT 2 Error Code
0x6041 | UINT 2 StatusWord
0x6064 | DINT 4 Position Actual Value
0x606C | DINT 4 Velocity Actual Value
0x6077 | INT 2 Torque Actual Value
Ox60FD | UDINT | 4 Digital Inputs
Ox60FE | UDINT | 4 Physical Outputs

22

®  PDO Outputs

Index Type Size Name
0x6040 | UINT 2 ControlWord
0x6060 | SINT 1 Mode Of Operation
0x607A | DINT 4 Target Position
O0x60FF | DINT 4 Target Velocity
0x6071 | INT 2 Target Torque

13
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PDO Contents (0x1401) :

Index Size Offs MName Type
Ox6041:: 0 2.0 0.0 Statusword UINT
Ox6064:: 0 4.0 2.0 Position Actual Value DINT

6.0

|[ SetDefault PDO Items for mxp |

PDO Contents (0x1A01) :

Index Size Offs Name Type
0x6041:: 0 2.0 0.0 Statusword UINT
Ox6064:: 0 4.0 2.0 Position Actual Value DINT
0x606C:: 0 4.0 6.0 Velocity Actual Value DINT
0x6077:: 0 2.0 10.0 Torque Actual Value INT
0x60FD:: 0 4.0 12.0 Digital Inputs UDINT
Ox60FE:: 1 4.0 16.0 Physical outputs UDINT
0x603F:: 0 2.0 20.0 Error Code UINT

2.0

Picturel- Set Default PDO Items for MXP function screen

- Set Default PDO Items for MXP is a function provided only to our servo drives..
This is a function that allows you to set items that must be PDO mapping for
control using MXP with one click.
If you have multiple identical devices, you can simply copy them using the

Copy Process Data function.

< Copy Process Data >

Option
‘émadPDO I.icmutlww'cn‘: | Device mupports LAW command Seuwate commands for this glave
Set Defoult POO Ttems for M | PO et
Index: Sze ame - Flag
01400 W0 st Transmt POO manong
———— . = ; Q
@ ¢ B Dat . - | —
[ns Tiee = 'opy Process Datas - - e
|0 MBoxout 128 =
fi e ey DRHIENS MASID 22 DHE 288 £ copy HES BRAUG TUNL
12 ot 13 +
: S A Jpmt 8 amE e

Slave 1 (PEGASUS - Integrated EtherCAT drive) | '__.é]|".KEu' ,,‘

[add ]

PDO Assgrment (DICER) ¢
| x1600 ( Exchde Ttem) :_‘-\-;ll--ﬁ;l.l;:
g 2E;EE-M Timen) .__\_DE_E

O 1603 { Exclude tem)

Picture2- Copy Process Datas

Click the “Copy ProcessData” button to display the process data copy setting

window as shown in the figure.

Copying process data is possible only for the same model.
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12. Test operation

After completing the PDO assign of the slave to be copied, click the “Copy
ProcessData” button and double-click the slave device to be copied or add it to the

selected device list with the “Add” button.

At this time, only devices of the same model that can be selected are displayed.

When the selection is complete, click the “Copy” button to complete the copy.

6 < Axis parmeter setting >

MXP motion controller has Axis Parameter of each servo drive (motor).

This is configured separately from the servo parameters stored in the servo drive.
Axis parameters of the MXP motion controller can be executed by double-clicking

the parameters in the Project tab.

T I . ngl&mﬂ“.

cams A BL RO BB BO e
Projed o x Parameler - x
7 R Shocker f—— [
-k Project Settings EthurCAT Hewdes
& 127001 S0 || Davioms i
=8 Netaork Soaneer T
o Master (EthenCa | L
=] Stave 0 7N | 2 |05 D (LTHH |
wf Sl 70| [ 3 [LSlwve 1 ATHH)
m Shave 2 (L7 | 4 |2 Slave 2 (LTNH )
'lm”"m: T?ﬁmiu‘muj
P ik 4 1AM |
T, .
Mot
3 Sirmulstor
= Tracer
[ E-Cam
. m

Cripot 0 x
[FronGM]mw-uT-ﬁ iﬂ B55 53{ Mwmm -
I g55 MXF_5

Parameter Editor has two configuration configurations as shown below.

v EtherCAT

- E You can check EtherCAT communication and additional items.
v Axis

- Parameters of the servo drive can be set.

< EtherCAT>

Check the settings related to EtherCAT communication and set Master

Activation..
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Parameters |

Ether CAT Nodes
Devices o
EtherCAT

0_Slave 0 (L7TNH )

1 Slave 1 (L7NH )

2 Slave 2 (L7NH )

3_Slave 3 (L7TNH )

4 Virtual Axis

| Value

0 | Master Activation Unused
1 |Master Communication Cycle[0.1ms] 40

2 | Master ENI XML File Name ScannerENLxml

Master Activation

By setting the Master Activation item, you can select the presence or absence of
simulation operation.

When [Unused] is set, it operates in simulation mode without actual

communication, and when [Used] is set, actual communication is performed.

< Axis Parameter>

Set the Axis Parameter of MXP. The axis setting screen is as follows

Paramtar | Proga semngs_ str @A) -~
EtherCAT Nodes: Axis parame ter =
Devices - Type | Rem value [ Detautt Unit
1 |ethercar General
g [0-5lave 0 L7NH) @l W | Activation Used = Unused
q 1_Slave 1 (L7NH ) ﬁ W | System Postion Unit mm = mm
4 |2 slave 2 nH) 102| w | system velocity unit | P 3
| 5 |3.Slve 3 (LINH) |103| W | Postion Precision Unit 17 1
6 | virtual Axis 104] W |Velocity Precision Unit 1x] 1
105| L | Acceleration 10000 10000 FUR2
[106] L |Deceleration 10000 10000 FUA2
[107] L |serkumit 50000 50000 FU3
E L Servomotor Gear Ratio 1 1
1109) L | Machine Gear Ratio 5| 1
110 L Trevel Distance Per Machine Rotstion 302 10 PURev
111| L |Encoder Resolution 524288 524288
[112] w | ass Control Mode c‘s.v;! csP i

This manual simply describes the minimum parameter settings for servo drive test.
For each parameter setting guide, please refer to the Help (F1) document of
mxConfigurator.
1) Encoder Resolution (Index : 111)
- This is a parameter for the motor to rotate normally.
- Please set the value suitable for the motor you are using.
2) Axis Control Mode (Index : 112)
- Select servo control mode.
- Positioning mode: CSP
- Speed mode: CSV
- Torque mode: CST

- Profile positioning mode: PP
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12. Test operation

3)

4)

5)

6)

Hardware Limit Enable (Index : 205)

- Set whether to use HW Limit. (NOT, POT, HOME)

Encoder Type (Index : 300)

- Select the subject of Home operation.

- Choose between MXP or servo drives.

SingleTurnReg (Index : 301)

- Enter the single turn register address to be used for Home operation..

- Refer to each servo drive manual and enter the address of the

parameter in decimal.
Homing Mode (Index : 302)
- Choose the homing method.

- Please refer to the description of the servo drive manual for the

operation method of the homing method.

< Copy Parameter>

When setting the same Axis Parameter to multiple axes, you can use the Axis
Parameter Copy function.
In the EtherCAT Node Panel, click the source device to be used for parameter

copy, right-click and select Copy Axis Parameters.

Parameters |

EtherCAT Modes System parameter
Devices = Item
EtherCAT

0_Slave O (LTNH )
1_Slave 1 (L7NH )
2 Slave 2 (LTNH )
3_Slave 3 (L7NK ™

B[

Virtual Axds Add
Copy Parameters

|
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Copy axis parameters 2

Select the Axis what you want to copy, and then dick on "Copy™

Compatible Axes Selected Axes
[ ]
Slave 0 (LMH - Standard EtherCA... Al Add >
Slave 1 {L7MH - Standard EtherCA...
Slave 2 {LMH - Standard EtherCA...
4 Al Delete
| Delete
[ Edcony |

- When selecting the Copy Parameter menu, Axis list items excluding Source are
displayed in (1).
- Add the target axis to be copied by using the (2) button

- Click (3) button to copy the setting data of the source axis to the target axis.

< Save project>

If you execute [Save Project] in the [Project] menu or click H on the toolbar, the

work done so far for each module is saved.

You can confirm the success of saving the project by checking the output window.

Cutput

[E-CAM] [2016-07-15 == 2:00:54] Data Refresh.

[E-CAM] [2016-07-15 2 = 2:00:54] Saved file successfully,
[HMI] [2016-07-15 = 2:00:54] Saved file successfully.
[Parameter] [2016-07-15 2 = 2:00:54] Data Refresh.
[Parameter] [2016-07-15 2= 2:00:54] Saved file successfully
[Scanner] [2016-07-15 2= 2:00:55] Saved file successfully.

| Errar | Find | Message

< Integrated download>

Execute [Communication Settings] in the [On-line] menu and set the TCP/IP

setting to internal port [127.0.0.1].

Execute [On-Line] / [Off-Line] in the [On-Line] menu or E g click on the

toolbar to request communication connection/disconnection with MXP.

You can check whether communication is connected through the output window.
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12. Test operation

P

[Scanner] [2016-07-15 £ = 3:55:58] Loaded ES| Cache File.
[Project Settings] [2016-07-15 £ = 3:56:06] Communication Connected [IP : 192.168.2.5|

[Project Settings] [2016-07-15 £ = 3:56:21] Communication Disconnected .

| Errar | Find | Message |

Execute [Total Download] in the [On-Line] menu or click ¥ on the toolbar to
activate the [Total Download] window as shown below.

[Total Download

CD mxConfigurator @ MXP
ECAMEditor ECAMEditor
HMIEditor HMIEditar
Parameter = Scanner
Scanner : Parameter
2
<<
Download vbitrmap?_6.bmp... Success -
Download vbitrmap7_7.bmp... Success @
Download vbitrmap7_8.bmp... Success
Download watertank.bmp... Success
Download aa.xml... Success |:|

Download Parameter.out... Success

|

100 %
| Autormatically closing Dialogue after download completion

sounias ©

1 Choose what to download from the current project
2 Move selected button
3 Display items to be downloaded
4 Show current download status
Check whether automatic window close function is used after
> download is completed
6 Download start button
7 Window close button
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< Test run for servo motor >
Communication connection is possible by scanning the servo drive, saving and
downloading the setting items.
Describes how to connect communication and test run a motor on the simulator

screen of mxConfigurator.

1 Confguratr EHSVAMNIPVSHAGEY - s S eBgH e st s I

Project(P) On-Line(0) View(V] Help(H) o
N | o 9 oEEEO 3K & in BE 10056
(B O— Q@ I s b

Project v ax Simulation }
Simulation |
=13 Newb
- Project Settings EtherCAT Node

§ 127.0.0.1 (Port:302) - This Page is for MXP Series Rapid Simulation.
=-Bf Network Scanner

- Master (EtherCAT)

]| Slave 0 (PEGASUS - Inte

-l slave 1 (PEGASUS - Inte

Parameter

1 Monitor

A3 Simulater

i Tracer

E-CAM

About the Axis and a Simple 10 can be test.
Copyright @ 2013-2015 LS Mecapion Co. Ltd. Al rights reserved.

When communication is connected, it is displayed in different colors depending on

the servo status.

EtherCAT Node EtherCAT Nade EtherCAT Node EtherCAT Node:
Name o
| [AdsD Slave 0 (PEGASUS)
2 |Aisd Slave 1 (PEGASUS) |
I
4 SHH Servo On Error Stop

< Test run for Simulator>

If the device clicked on the simulator screen is a servo drive, the screen shown in
the figure below is displayed.

You can test drive by clicking each button.
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oisd_Save § PEGASS )

Picture3— Test run screen for Servo

System All Servo Motion

|Default | [Swo On| (Swo Off| | Home | | Reset | |servo On | [servo Off| | Reset | | Hom

- System
1) Default: Display default values in the blanks within the current page.Depending
on the characteristics of the equipment, the default value may not be correct.
2) Svo On: Give Servo On command to the relevant axis.
3) Svo Off: Give Servo Off command to the relevant axis.
4) Home: Gives a homing command to the relevant axis.

5) Reset: Initializes the alarm that occurred on the relevant axis.

- All Servo Motion
1) Servo On: Give Servo On command to all axes.
2) Servo Off: Give Servo Off command to all axes.
3) Reset: Initializes alarms generated in all axes. There is no change in the axis
that is in normal state.

4) Home: Gives a homing command to all axes

- All Auto Motion

1) Run: It commands automatic operation to all axes. The position, speed, etc.
required for automatic operation are based on the value set in [Auto
Motion] on the current page, and all axes operate with the same value.

2) Stop: Cancel the automatic operation command for all axes.

Status
On/fOff Vel{mm/s) Fos(mm) Torque Alarm ErrID  Motion Status MOTHOM POT

Mot Power Off 0.00 0.00 0.00 0a 0 Disabled o 0 0
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- Status: Displays the current status of the axis. If an item with that information is

not mapped to a PDO, no value is displayed. (e.g. Alarm ID :0x603F -
Error Code)

1) On/Off: Display Servo On/Off status.

2) Vel (PU/FU): Display current speed.

3) Pos (PU): Show your current location.

4) Torque: Shows the current torque in %.

5) Alarm: Displays the alarm code of the corresponding axis.

6) ErrID: Display MXP's Error ID.

7) Motion Status: Displays the axis status of MXP..

8) NOT, HOM, POT: 0 and 1 indicate whether the lower limit, home, and upper

limit sensors are detected.

Auto Motion Common ABSREL Mot
oTon
Mode  Vel(mm/s)  Pos(mm) Acc/Dec 50000.00
Pos{mm)  Vel(mm/s)
39.20 0.00 Jerk{0~) 250000.00
) Absolute 3920.00 39.20
38.20 3920.00 Jog Motion
39,20 7840.00 SPD{mm/s) 32.20 | Relative | 3920.00 39.20
Motar ] Stop
Repeat | Start Stop Toggle |~ i

-Auto Motion: Mode This is a function to move 1 to 3 positions according to the
check box settings. When the Repeat checkbox is set, it moves repeatedly.
1) Start: Start automatic motion.

2) Stop: Stop automatic motion.

- Common: Set the acceleration and deceleration for the command to move on

the page.

- Jog Motion: Execute jog operation.
1) -,+: It performs jog motion in the reverse and forward directions. If you check
"Tog", the button works as a toggle.

2) Abs/Rel/Hom Stop: Stop motion in progress.

- ABS/REL Motion: Absolute position, relative position movement.
1) Absolute: It moves the absolute position with Pos (PU), Vel (FU) set on the
button.

2) Relative: Relative position movement with Pos (PU), Vel (FU) set on the button.

11

Drive commissioning using MXP completed.
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13. Appendix i (Update)

I
13. Appendix i (Update)

13.1 Firmware Update

13.1.1 Use of USB OTG

The drive performs USB host function to search for firmware files in the USB memory and download
them to 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 memaory.

Use a USB OTG cable, consisting of USB Female Plug Type A and USB Mini B 5 pins, as the
download cable.

(2) Copy the firmware file (L7NH_FW.bin) to update 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) When 7-Segment for servo status display shows ‘boot’ and then ‘otg’, it indicates that update is in
progress. Three horizontal bars of FND Digit5 are sequentially turned on from bottom to top, it
indicates that download is complete. At the time, remove the USB OTG cable and USB memory.
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(7-segments display a message when downloading the firmware using the OTG)

(5) Turn on the power again, and verify if the firmware is updated.
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13. Appendix i (Update)

13.1.2 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. TWIinCAT)

Request for " boot " State I::>

Servo Drive

Change “boot” State

" boot " State?

No

Yes
v
Write R t . .
rie neques . Receive Write Request
Transfer *Password, *File .
*Password, *File Name
Name

l

Do the Name and
password match?

No
A 4

Error request Yes

Receive error-request Error code : Ox8009

Ack-request
*packet Number : Ox0

Receive Ack-request

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

rirTd3tr 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 I/O, click Bootstrap
in the State Machine menu.
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oy (] 3
e Edit Actions View Options Help
D& w b = HB B B EQ @b el T
# SYSTEM - Configuration - .
- @ NC - Configuration General | EtherCAT| DC | Process Data | Startup | CoE - Online  Online 1
= NC-Task 1 SAF
NCafSTask 1 8vB State Machine
== NC-Task I-Hmage Init
Tables Current State: BOOT
o Aues Pre-Op | Safe-Op |
‘i - s 1 5 T E Requested State: BOOT
PLC - Configuration B ‘ ST ‘
=] 1/0 - Configuration
- B8 170 Devices DLL Status
=== Device 2 (EtherCAT) Port A Carrier / Open
Device 2-Image
Device 2-Image-Info Port B: Mo Carrier / Closed
| Inputs.
) Outputs
& InfoData
5] Drive 1 (LTHISEMES) Drive)
= 68 Mappings )
&8 NC-Task | S4F - Device 2 (EtherCAT) File Aiccess over EtherCAT
B85 NC-Task | SAF - Device 2 (EtherCATY - Info Download,,. | Upload,., |
Server (Port)__ [ Ti [ Message -
@ TwinCAT 5., 2013-05-18 28 10:43:04,., Initializing COM Server TcEventLogger !
@ TwinCAT S, 2013-05-18 28 1 0d,., Loading configuration of COM server TcEventLogger |
@ TwinCAT 5., 2013-05-18 23 10:43:03,,, Shutting down COM Server TcEventLogger !
& TwinCAT 5, 2013-05-18 28 10:43:03,,, Saving configuration of COM server TeEventlogaer !
A Tudn AT S ONAE-1R OF AT TainCAT Quctarn Ractar infiztad frorn Arehlatld: 192 160 2 141 11 nar 32780 I~
FReady ]

Depending on the type of drive, ‘Drive X (L7xx Drive)’ may be different.

(3) After the current state is changed to BOOT and you check the drive status (7-segments display
boot), wait for approx. 10 seconds until the internal flash memory of the drive is cleared.

oy [=] 4
e E Actions View Options  Help
0w d A= H#B B 2| 2Q 2 00" @07
+ SVSTEM - Configuration .
NC - Configuration General | EtherCAT | DC | Process Data | Startup | CoE - Online  Online |
= [B1 NC-Task 1 SAF q
NC-Task | S¥B State Machine
= NC-Task 1-Hmage Init
Tables lCurrem State: BOOT I
om Aes Pre-0p Safe-Op
‘i - fxls 1 = T Fequested State: BOOT
PLC - Configuration 2 ‘ ear ciar ‘
= @4 1/0 - Configuration
= /0 Deyices DLL Status
o= Dev[\)caeviicéEzt:ir‘(;:;) Port & Carrfer / Open
Device 2-Image-Info Port B: o Canfer / Closed
= Inputs
i+ Outputs
= § InfoData [No Camer /7 Closed
- Drive 1 (LTNCSEMES) Drive)
=-&8 Mappings X
&8 NC-Task | SAF - Davice 2 (EtherCAT) File ccess over EtherCAT
B NC-Task | SAF - Device 2 (EtherCAT) - Info Download... | Upload,.. |
Server (Porl) [ Timestamp [ Message -
@ TwinCAT 5. 2013-05-18 28 10:43:04... Initializing COM Server TcEventLogger |
@ TwinCAT 5., 2013-05-18 27 1 Loading configuration of COM server TcEventLogger !
@ TwinCATS,, 2013-05-18 23 | Shutting down COM Server TcEventLogger !
@ TwinCAT 5., 2013-05-18 28 1 ... Saving configuration of COM server TcEventLogger !
A Tudn AT S ONANE-1R OF AT TainCAT Quctarn Ractar infistad frorn rehlatld: 192 160 2 141 11 nar 32780 I
Featly )

(7-segments display a message when downloading the firmware using the FoE)
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(7-segments display a message when Flash deletion is complete while downloading the firmware using
the 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.

m Manager

tern Manager
TP __Y

! A
A ADS Error 1861 {0x745): "ADS ERROR: timeout elapsed’ £ A0S Error 1792 (0x700): "ADS ERROR: General ADS Erraor’

(4) Click Download in the File Access over EtherCAT menu at the bottom of the Online tab.

EI .I - Miew Options Halp
DFwd -

I T 0 R

@ EQaeere @Dt

WSTCM - Configuration

Genersl| EerCAT| BC | Process Dsta | Startup | CoE - Onling. nline |

= 9 NC - Confiquration
NC- F
B e Tt s Bty Machion=———————
+ sk Tl Init i |
: {2 0e)
= Pre-0p | Safe-Op | Gt m:mae- T
+ = :
BLL - Configuration Op | ClewErar |
/0 - Configuration
= B /0 Duvicees DLL Stss
5% Device 2 (CtherCAT) .
Device 2-Image Foh A a:
Device 2-mage-infa Port B1: o Caier / Cloged
1 Inputs oo
+ - Oulputs
= § InfoData o camer 7 Cieaeg.
- D | (LTEEMES] Do)
i NC=Task | SAF = Dinice 2 (ElherCAT) o Gecoes S CAT
@ NC-Task | SAF - 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:

tern Manager

'-\ ECATFW_
. A0S Errar 1792 (0= 700): "ADS ERROR: General ADS 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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(7-segments display a message when you finished downloading the firmware using the FoOE)

*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.

2 H
File Edit Actions W

DEw d

Qptions  Help

EREEAECRE: 2R %21 @ % |5 Q2

-1o0jx]

i e @0 ¢

) SY3TEM - Configuration
= MC - Configuration
= MNC-Task 1 SAF
MC-Task 1 SVB
== NC-Task 1-Image
Tables
=) e ARES
+ e Axis 1
PLC - Configuration
= 140 - Configuration
= 1/0 Devices
== Device 2 (EtherCAT)
Device 2-Image

Inputs
Outputs
InfoData

e
=
o
G

= &8 Mappings
1]
T

Device 2-Image-Infa

| Drive 1 (L7N SEMES)

Pl
am NC-Task | SAF - Device 2 (EtherCAT)
NC-Task 1 S4F - Device 2 (EtherCAT) - Info

General | EtherCAT ] D

State Machine

Init | _Eootstrap |

Pre-Op | Safe-Op |

Op | _Clear Errar |
DLL Status

Port &: Carrier / Open

Port B: Mo Carrler / Closed
Moo T O —
o Coer T Coser—

File Access over EtherCAT

Upload. ..

| Process Data | Starup | CoE - Online Online |

EOOT
BOOT

Server (Porty [ Timestamp

[ Message

=

@® (EB535) 2012-08-25
@ (65535) 2012-08-25
© (65535) 2012-09-25

? (EB535) 2012-09-25 2= 2:31:02,,,
4

‘Drive 1 (LN SEMES)" (1001): FoE Errt ‘ECATFW__@"

Drive 1 (L7M SEMES)" (1001} state change aborted (requested 'OP". back to ‘PREOP ).

‘Drive 1 (LM SEMES)" (1001): 'PREOP to SAFEQP failed! Error: ‘check device state for SAFEOP", AL Status "0x0012" read am
‘Drive 1 (L?N SEMES)" (1001) 'PS": CoE {InitDown’ 0x1c13:00) - SDO Ahtir\ ("Attemnpt ta write a read only object,”, 0x06010002 =
>

Daownloading,,,

(8) After the download is completed, turn on the power again and verify if the firmware is updated.
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13. Appendix i (Update)

I
13.1.3 Use of Drive CM

Drive CM allows the firmware upgrade through the PC's USB port. The transmission time depends on
the PC performance, but it usually takes from scores of seconds to several minutes.

$

DuwDrﬁaad

Select Setup Firmware Update from the top main menu or click on the corresponding shortcut icon.

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.

= Before upgrade drive’s parameter (object), please same predetermined value since the value can
be re-set.

B Operation of OS Download

Firmware Upgrade [E]

Current Software Version 0.54

i Open Firmware Downloader

All cormmunications will be stopped during download!!!

1) Click the “Open Firmware Downloader” button

-

ﬁ.?’ Firmware Upgrade @

Connect USB cable and power on the Equipment.
0%

Current : L7MHADO1(0.54) Mew :

Total Length : Total Packet : Current Padket :

S Start 5 Load [[* Close

2) To load the appropriate firmware file, click the "Load" button..
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13. Appendix i (Update)

By 27|

@TD" ] « L7MH » 150123 » Debug » Exe

T8~ MEQ

Jr SHR7| =

B CO22C [ 2] L7nHA_FW_0.61.bin

B HHE st

E =2 A

m

= 2ro|=aE|
E =24
B sicie
=]
Aﬁ F

o
_|0

= - 4 (10

il
m

o OJEM): LYNHA_PW_0.61.bin

~ B File (~bin) -]

ErrEE

3) Select the BIN file of the firmware to transmit and press the Open button.

gjz? Firmware Upgrade

Connect USB cable and power on the Equipment.

0%

Current : L7MHADD 1(0.54) |

New : LZMHAO01(0.51)

Total Length : 392300 byte | Total Packet : 14872 |

Current Packet :

E;“; Load

4) “Total Length" and "Total Packet" of the loaded firmware are displayed.

Ejs? Firmware Upgrade

Connect USB cable and power on the Equipment.

0%

Current : LMHADD 1(0. 54) |

New : L7TNHA001(0.61)

Total Length : 392300 byte | Total Packet @ 14372 |

Current Packet ;

5 Load

5) Press the "Start" button to start transmission. 10 seconds are counted down 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.)

| 13-7
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13. Appendix i (Update)

rﬁg? Firmware Upgrade

Transmission in progress, wait please.

] 19%

Current : L7NHAOD1(0. 538) | New : L7NHA001(0.61)

Total Length : 892300 byte | Total Packet ; 14872 | Current Packet : 2870

6) After clearing, the firmware 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 scores of seconds to several minutes.)

Confirm

3 - -
Transmission completed.

- 4

7) When transmission is completed, a pop up saying "Transmission completed"” is displayed. (When
transmission to the PC is completed, turn off and on the drive for rebooting.)

13-8 | LSEecrrc




13. Appendix i (Update)

An Error Occurs During Transmission

m Turn off and on the drive and repeat the above process from (2) to (7)

Warning

] Firmware types do not mach.

m Check firmware drive type and capacity to transmit.

Warning

] Diowngrade is not supported for the current version.

m Check firmware version. The firmware version is lower than current one can’t be downloaded

L«s éL ECTRIC
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14. Appendix ii (L7N — L7NH exchange)

14. Appendix ii (L7N — L7NH exchange)

14.1 Notes on capacity selection

14.1.1 Review of drive selection

1) L7NH has a model that supports 400V. Please be careful when selecting.
A. L7NH (200V) : 0.1kW ~ 15kW

B. L7NH (400V) : 1kW ~ 15kKW

14.1.2 When selecting a product

1) When selecting a product, please refer to the product characteristics in Chapter 10 of the manual and

the combination table in the catalog.

14.1.3 Comparison according to servo drive type

Communication N . Communication .
Series Name IDrive Type Input voltage Capacity Encoder Option Series Name Drive Type Input voltage Capacity Encoder Option
001 : 100W
001 : 100W 002 : 200W
002 : 200W . 004 : 400W
004 : 400W  Standard 10 008 : 750W
: 008 : 750W B: Serial - netuwor 010 : 1kW
L7 Series i ?em?;d 110 g‘ iggx:g 010+ kW (communicatio ﬂ:&ke fté’ifﬁﬁve L7 Series NH: Network type & A: 200Vac 020 2W U: Universal | | Blank: Standard
: 020 : 2.0kW n type) All-in-One Type B: 400Vac 035+ 3.5KW Marked: Exclusive
035 3.5KW Is.deS;andavd 110 & 050 : 5.0kW.
(l)gg : is(m 075 : 7.5kW
. 110: 11.0kw
150 : 15kW

X For more information, please refer to Product Specifications in Chapter 10 of the Manual and Product Characteristics in

the catalog.
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14. Appendix ii (LYN — L7NH exchange)

14.2 1/0 PinMap comparison

14.2.1 1/0O Pin Map via wiring example

L7N L7NH

Digital input Digital output

{poz 17 ALARM+
5 | R

7 R Ty ——
a | meaov- |——»

3.92k0

Digital input Note) Dlglta|f)lfpf —

(DO1y 3 EW—.

e —
=it E T —, " — P o) = f—
- S NEL

— — - TLMT
PROBEZ -

- INSPD

=
ts}

SESEHL

" otel _ARST |

q
115
o
b5
o
s}
r'

B &
: Eg]
L lE
=] =)
[}
| [ a
z & [~

3

FEREREEE T

Porriut

I o— PrOsE2 | 10 D) Note2) [+ INPOS EMe - = | waan
= INSPD ARST | 7 = TGON
- WARN | sz
Note1) CNL Analog input
Analog ATLMT | 15 |
torque M‘f /o
limit N e
Safety function STO Safety function
Digital input Digital output input 392k0 output

s
D

— DOL—
(DIL)
EDM- —bl STOL+ 4 8 EDM- '—p

3.92k0
—>| STOZ+

% Analog output
Analog [MONITOR 1

Monitor A0V ~+10¢

i
!

w
s
o]

!
:

MONITOR 2

oV ~+10V

alials

T

< Precautions>

Note 1) The input signal and output signal are the initial signals assigned at the time of shipment from
the factory.

Note 2) ** is a signal that is not assigned. Allocation can be changed by parameter setting.
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14. Appendix ii (L7N — L7NH exchange)

I
14.3 Control detailed data

14.3.1 Input point (CN1)

1) PROBE signal can be assigned and changed by parameter setting.
2) Allocation of ALARM RESET signal can be changed by parameter setting.

3) The polarity can be used according to the customer's needs by basically applying a bi-directional
photocoupler to the input point.

4) Use after checking the changed Pin Map.

L7N L7NH
Note
PIN Name PIN Name
7 IN-OT 12 NOT
8 /P-OT 11 POT-
9 /PROBE1(Notel) Assignm *PROBE1 Enable mapping
ent
10 /PROBE2(Notel) Assignm *PROBE2 Enable mapping
ent
11 HOME 7 HOME
ALM RST Assignm *ARST Enable mapping
- ent
13 PCON 13 PCON
14 GAIN2 14 GAIN2
6 +24V IN 6 +24V
8 STOP
9 PCL
10 NCL
Assignm *EMG
ent

(Notel) Touch probe signals cannot be mapped.

Reference) ** is an unassigned signal. Allocation can be changed by parameter setting.
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14.3.2 Output point (CN1)

1) InL7N, two functions were used with one existing contact, but in L7NH, they are divided and must be
allocated separately when using related functions. (Please refer to the table below.)

L7N L7NH
Note
PIN Name PIN Name
1 BRAKE+ 1 BRAKE+
2 BRAKE- 2 BRAKE-
3 ALARM+ 17 ALARM+ Changed Pin map
4 ALARM- 18 ALARM- Changed Pin map
17 /READY+ 3 RDY- Changed Pin map
18 /READY- 4 RDY+ Changed Pin map
19 /ZSPD+ 19 ZSPD+
20 /ZSPD- 20 ZSPD-
Assignment INPOS Assignment *INPOS1
Assignment INSPD Assignment *INSPD
Assignment WARN Assignment »TLMT
Assignment **\VLMT
Assignment *WARN
Assignment *TGON
Assignment *INPOS2

Reference) ** is an unassigned signal. Allocation can be changed by parameter setting.

14.3.3 Analog signal (CN1)

1) Limits the motor output torque by applying -10[V] ~ +10[V] between A-TMLT (AT1) and AGND. The
relationship between input voltage and limit torque depends on the set value of [0x221C].

L7NH
PIN Name
15 A-TLMT
5 AGND




14. Appendix ii (L7N — L7NH exchange)

14.3.4 Analog output signal (Analog monitoring connector)

Pin Name Contents Details Function
Number
1 AMON1 Analog Monitor 1 Analog monitor output (-10V ~ +10V)
2 AMON2 Analog Monitor 2 Analog monitor output (-10V ~ +10V)
3 AGND AGND (0V) Analog ground
4 AGND AGND (0V) Analog ground

14.3.5 Safety (STO, Safety Toque Off)

1) When using the safety function, check Chapter 6 Safety Functio.

L7N L7NH
Pin Name Pin Name Function
Number Number
1 1 +12V For bypass wiring
2 2 -12v For bypass wiring
3 /HWBB1+ 3 STO1-
4 /HWBB1- 4 STO1+
5 [HWBB2+ 5 STO2-
6 /HWBB2- 6 STO2+
7 EDM+ 7 EDM+
8 EDM- 8 EDM-
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14. Appendix ii (LYN — L7NH exchange)

14.4 Parameter setting

1) L7NH automatically sets the motor ID (0x2000), encoder type (0x2001), and encoder resolution (0x2002)
for the serial encoder supplied by our company.

2) If necessary, set the NODE ID using the rotary switch on the front. The set ID can be checked at 0x2003.

3) When using an absolute value encoder, change the value of 0x2005 by referring to the table below.

Setting Details
Value
0 Absolute value encoder is used as absolute value encoder. Multi-rotation data is used.

Absolute encoders are used as incremental encoders. Multi-rotation data is not used. Suppress

battery-related alarms/warnings.

Reference) for details, please refer to Manual Section 9.2 Manufacturer Specific Objects.

4) Parameter comparison

Contents L7N L7NH
Motor ID 0x2000 0x2000
Encoder type 0x2001 0x2001
Encoder resolution 0x2002 0x2002
Node ID 0x2003 0x2003
Rotation direction setting 0x200D 0x2004
Absolute encoder setting 0x200D 0x2005
Main power input mode setting 0x2003 0x2006
7SEG display setting 0x2005 0x2008
Regenerative resistance setting - 0x2009
Regenerative resistance Derating Factor setting 0x2006 0x200A
Regenerative resistance value setting 0x2007 0x200B
Regenerative resistance capacity setting 0x2008 0x200C
Regenerative resistance maximum capacity setting - 0x200D
Inertia ratio setting 0x2100 0x2100
Position gain 1 0x2101 0x2101
Speed gain 1 0x2106 0x2102
Speed feedback filter time constant 0x210B 0x210B
Input signal definition 0x2200, 0x2201, 0x2204 0x2200 ~ 0x2207
Output signal definition 0x2202, 0x2203, 0x2205 0x2210 ~ 0x2213
Analog monitor output 0x2220 ~ 0x2226
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Product warranty

Product name Servo Drive Installation
date
Model name L7NH A/B Series Warranty

life span

Customer Address
Phone
Name

Distributor Address
Phone

This product is made through strict quality control and inspection process by our technical staff.

The product warranty period is normally 12 months from the installation date, and 18 months from the
manufacturing date if the installation date is not written. However, it may change according to the terms of
the contract.

Free service information

If a drive malfunctions within the product warranty period under normal use, contact our dealer or
designated service center. We will repair it free of charge.

Free service information

Paid service information

= When afailure occurs due to the consumer's intention or negligence

= When afailure occurs due to an abnormality in the power supply or a defect in the connected
device

= When a breakdown occurs due to a natural disaster (fire, flood, gas damage, earthquake, etc.)

= When the product is modified or repaired at a place other than our dealer or service center

= When our nameplate is not attached

= When the free warranty period has expired

X After installing the servo, please fill out this quality assurance form and send it to our quality assurance
department (service manager).




_
Warranty

This product is made through strict quality control and inspection process by our technical staff.

The product warranty period for this product is normally 12 months from the installation date, and 18 months from the
manufacturing date if the installation date is not written. However, it may change according to the terms of the contract.
The product described in this user's manual may be discontinued or modified without notice. Be sure to check when
you purchase this product.

Free service information

If a drive malfunctions within the product warranty period under normal use, contact our dealer or designated service
center. We will repair it free of charge.

Paid service information

Paid service information

= When afailure occurs due to the consumer's intention or negligence

= When afailure occurs due to an abnormality in the power supply or a defect in the connected device
= When a breakdown occurs due to a natural disaster (fire, flood, gas damage, earthquake, etc.)

= When the product is modified or repaired at a place other than our dealer or service center

=  When our nameplate is not attached

= When the free warranty period has expired

X After installing the servo, please fill out this quality assurance form and send it to our quality assurance department
(service manager).




Environmental Policy

LS ELECTRIC Co., 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 nreservation of the earth.

About Disposal

LS ELECTRIC’ PLC unit 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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