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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

Definition

U2 Danger Failure to comply with these guidelines may cause serious injury or death.

A\ Ccaution damage.

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

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

B Electric Safety Precautions

= 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

A\ Caution

combustible materials.

= Install the servo drive, the servo motor, and the regenerative resistor on non-

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

Store and operate this product under the following environmental conditions.

Conditions

Environment -
Servo drive Servo motor

Operating

0~50°C 0~40°C
temp.

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

Operating
humidity

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

humidity

Altitude 1000 m or lower

= 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 100 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 than 2 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.

Other

/A Caution

= 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

A\ Caution

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

= Always connect the servo drive to a ground terminal.

= 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.

B Startup Precautions

A\ Caution
= 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 1.4 "System Configuration" to perform 1/O wiring for the servo
drive according to each drive mode.

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

B Handling and Operating Precautions

A\ Caution

= Check and adjust each parameter before operation.
= Do not touch the rotating unit of the motor during operation.
= Do not touch the heat sink during operation.

= Be sure to attach or remove the 1/O and ENCODER connectors when the power is
off.

= Extreme change of parameters may cause system instability.
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B Usage Precautions

A\ Caution

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

A\ Caution

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

If an alarm occurs, solve the underlying cause of the problem. 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

A Caution

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

A\ Caution

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

B Product Application

A\ Caution

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

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

/A Caution

= 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

LerLE CTRIC v
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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 drive'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?
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1. Product Configuration

1.2 Product Specifications

B L7NH Series Product Type

L/ NH_BFOlO U AA

. Communication . .
Series Name /Drive Type Input voltage Capacity Encoder Option
001 : 100W
002 : 200W
. 004 : 400W
S._ Standard I/O 008 : 750W
N: network 010 : 1KW
. NH: Network type & A: 200Vac ) s Blank: Standard
L7 Series . ) 020 : 2kW U: Universal i .
All-in-One Type B: 400Vac : Marked: Exclusive
P: Standard I/0 & 035 : 3.5kw
Index 050 : 5.0kw
075 : 7.5kwW
110 : 11.0kW
150 : 15kwW
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1. Product Configuration

B Servo Motor Product Format

APM-SEP10D

— |

Servo Motor

4,—]

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: 300[W]
B: 60 Flange 04: 400[W]
C: 80 Flange 06: 550/600[W]
D: 100 Flange 07: 650[W]
E: 130 Flange 08: 750/800[W]
F: 180 Flange 10: 1[kw]
G: 220 Flange 15: 1.5(kw]
20: 2[kw]
35: 3.5[kw]
50: 5[kwW]
75: 7.5[kw]
150: 15[kW]
220: 22[kwW]
300: 30[kw]
370: 37[kw]

EK1
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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

e

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

——

QOil Seal, Brake Existence

Non-existent: None included
1: Oil Seal attached

2: Brake attached

3: Oil Seal and Brake




1. Product Configuration

1.3

Part Names

1.3.1 Servo Drive Parts

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

State LEDs
These LED indicate the current EtherCAT state

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

Main power connectors (L1, L2, and L3)

These terminals connect to the main circuit qu

input.

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

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

Regenerative resistance ¥ B
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) Ny
These terminals connects to the main circuit
cable(power cable) of the servo motor

Ground terminal
The ground terminal prevents electric shock

1-4

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

U

ENCODER

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

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

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

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

Connector for Analog monitor
Connector for Analog output signal

®
| cMARGE

Node address setting switch

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

CHARGE lamp ~————M3 —
This turns on when the main circuit power is on

State LEDs @
These LED indicate the current EtherCAT state g ¥ USB Connector
This port communicates with a personal
Main power connectors (L1, L2, and L3) > = computer
These terminals connect to the main circuit power 1
input. = ~— EtherCAT Communication port(IN)
DC Reactor connectors (PO,PI) ——» é
These terminals connect to the DC reactor to ]
suppress high-frequency power(PO-PI) <4—— EtherCAT Communication port(OUT)
Short circuit these when not in use %
Regenerative resistance - > i
connectors(B+,B,BlI)
These terminal connect to be external
regenerative resistor 5|| «—— Safety connector
-Short B and Bl for basic installations This connector connects safety devices.
-If you are using an external resistor, -If you are not using any safety devices, be sure
connect it to the B+ and B terminals to install the safety jump connector on the L7NH
Control power terminals (C1,C2)
. o .
These terminals and for the control power input || «— Input/output signal connector
This connector is for sequence input/output signals.
Servo motor connecting terminal (U,V,W) —»
These terminals connects to the main circuit o)
Encoder connector
cable(power cable) of the servo motor ol «——— N .
P & This connects to the encoder installed on the
servo motor

Ground terminal [ 1 ?@Q J

The ground terminal prevents electric shock

| 1-5



1. Product Configuration

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

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

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
0o 99..

AN USB connector

This port communicates with a personal
computer

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) J
These terminals connect to the main circuit power

EtherCAT Communication port(IN)
input.

<«—— EtherCAT Communication port(OUT)
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

OUT™= ECAT "FIN_ U

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

«—
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 terminayv

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

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

Servo motor connecting terminal (U,V,W) —»5
These terminals connects to the main circuit
cable(power cable) of the servo motor

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

ENCODER

Ground terminal
The ground terminal prevents electric shock

1-6



1. Product Configuration

m 5KW(200[V])

O g g ‘ Q —— Connector for analog monitors

It is a connector for checking the analog

Display @LE. A00 — output signal.

It shows drive status, alarms, g[ n _ .

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

Status LED t0 99.

It indicates the current state of

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

UH m 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 (1/O)

Control power terminals (C1 and C2) This connector is for sequence

These terminals connect to the control . !
h input/output signals.
power input. D@D
&
DC reactor connector (PO, P) | Encoder connector (ENCODER)
These terminals connect to the DC reactor g Thi " s to th d
to suppress high-frequency power. = id | IS copnec or connects to e encoder
-If the DC reactor is not used, be sure to @) installed in the servo motor.
short-circuit this connector. —

* tis not a connector for Cﬂm CHARGE lamp
connection (N) This turns on when the main circuit power
is on.

Ground terminal
It is a ground terminal to prevent electric

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

. . Servo motor connection terminals (U,V,W)
Regenerative resistance connector (B+, B) These terminals connect to the main circuit
These terminals connect to the external cable (power cable) of the servo motor.

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.

e | 17



1. Product Configuration

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.

m 7.5kW (200[V])

Display
It shows drive status,
alarms, etc.

Status LED

= 9
N
Q
[&]
<

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

Node address setting switch

It indicates the current state of
EtherCAT communication.

* Itis not a connector for

connection (N)

ey Sl
]

v

ENCODER

i

CHARGE lamp ————P (]| cuames

This turns on when the main

circuit power is on.

Main power connectors (L1, L2,
and L3)

These terminals connect to the main
circuit power input.

1-8

* NC

Ground terminal

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

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

EtherCAT communication input port
(ECAT IN)

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

This connector connects safety
devices.

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

Input/output signal 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.

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

Servo motor connection terminals
uvw)

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

Itis 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. Product Configuration

m 15kW (200[V])

O ] O
= 22 j=}
i ! ! ] Connector for analog monitors
. o -f Itis a connector for checking the analog
Display output signal.
It shows drive status,
alarms, etc.
Node address setting switch
a This switch is to set the node address of
b the drive. You can set the node addresses
84888 from 0 to 99.
£ USB connector (USB)
Status LED ZA AR . . . .
It indicates the current state of F E ”: This connector is to communicate with a
EtherCAT communication. EtherCAT communication input port
g (ECATIN)
EtherCAT communication output port
(ECAT OUT)

Il
Safety connector (STO)

This connector connects safety devices.

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

Input/output signal connector (I/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.

Control power terminals

(Cland C2)

These terminals connect to

the control power input.

Main power connectors (L1,
L2, and L3)

These terminals connect to the
main circuit power input.

* 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.

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

—— &reund terminal

Itis a ground terminal to prevent electric shock.

Regenerative resistance connector (B+, B)
These terminals connect to the external
regenerative resistor.

-Install external regenerative resistance




1. Product Configuration

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) ———
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 external regenerative resistor.

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

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

Control power terminals (C1 and C2) EE—
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

" OUT=E ECAT

STO

/0

ENCODER

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

1-10
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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
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 (I/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])

I — Connector for analog monitors

Display ] e Itis a connector for checking the analog output
It shows drive status, alarms, etc. > ©® | B i} 8 59 g = signal.
CHARGE lamp |_ CHARGE = Node address setting switch
This turns on when the main circuit o This switch is to set the node address of the
power is on. drive.
Status LED

ALUS «&—— USB connector (USB)
It indicates the current state of This connector is to communicate with a PC.
EtherCAT communication.

=N U

Main power connectors ————————————P|
(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.

¢—— EtherCAT communication input port (ECAT IN)

H_ EtherCAT communication output port
(ECAT OUT)

_ OUT==_Ecar

Safety connector (STO)

This connector connects safety devices.

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

STO

Regenerative resistance connector ——p
(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.

O l.¢——— Input/output signal connector (I/O)
This connector is for sequence input/output
signals.

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.

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

ENCODER

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

| 1-11



1. Product Configuration

m 5kW (400[V])

O O

—— Connector for analog monitors

=

Display me 400

It shows drive status, alarms, [E
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

ENC@ER

§

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.

1-12

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 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.

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



1. Product Configuration

m 7.5KW( 400[V])

-

O | [o
DI = = =l
isplay

It shows drive status, .

alarms, etc. il b
»
>

Status LED

It indicates the current state of

EtherCAT communication.

.

ENCODER

#C@ﬂ |

L

CHARGE lamp ———————— |

[

I

This turns on when the main

circuit power is on. il \T

\

* |tis not a connector for ‘ Q
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 L3)

These terminals connect to the main
circuit power input.

* NC

U

Ground terminal

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 O to 99.

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

EtherCAT communication input port
(ECAT IN)

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

This connector connects  safety
devices.

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

Input/output signal connector (I/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 (C1 and C2)
These terminals connect to the control
power input.

Servo motor connection terminals
(uvw)

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

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])

Display
It shows drive status,
alarms, etc.

;ﬁ 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.

Status LED
It indicates the current state of I
EtherCAT communication.

Control power terminals
(Cland C2)

These terminals connect to
the control power input.

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

EtherCAT communication input port
(ECAT IN)

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

This connector connects safety devices.

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

L Input/output signal connector (//O)
This connector is for sequence
il 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.

Main power connectors (L1,
L2, and L3)

These terminals connect to the
main circuit power input.

* It is not a connector for

Servo motor connection terminals (U,V,W)

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.

1-14

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

Ground terminal
Itis a ground terminal to prevent electric shock.

Regenerative resistance connector (B+, B)
These terminals connect to the external
regenerative resistor.

-Install external regenerative resistance



1. Product Configuration

1.3.2 Servo Motor Parts

B 80 Flange or below

Mot Motor Power
‘ otor Cabl
Y S S .
[\\i Encoder
Cable
Shaft
! !
¢ ¢ ¢ Encoder
Bearing Cap Flange Frame Housing Cover
B 130 Flange or higher
Motor
Connector_~. Encoder
Connector
Be——Fpy—————
?
v Encoder
Shaft Ee=e=———— COVGI’
. . .
: o
Bearing Cap
Flange Frame Housing

| 1-15



1. Product Configuration

1.4 System Configuration Example

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

Power
Three-phase AC380V

Upper device
RST
Molded case circuit
breaker Oscilloscope O
It is used to protect
power line. ! DAQ
It turns the circuit OFF /7 lo]
if overcurrent flows. /‘\f\/ ’
ooooooo '
8] H
H
i H Node address setting switch
H
] H
Noise filter i i
It protects power line Analog monitor cable
from external noise. [ *
N\ -
: EtherCAT communication cable
Electromagnetic . Servo . D{Ive
contactor i

It turns servo
power ON / OFF.

1.1f the safety function
is not used : Install the
safety jump connector.

Mini USB
cable

DC reactor connection = Safety cable
-Short-circuit if not used' v E‘EE:] Mini USB
(PO, PI) . : H adaptor
' E= 1/O Cable H
'\')\) : f2.If the safety |
H unction is use
@ g
L

° e s

-

Safety device
>|uft ] [o N
ST o

Motor cable

Connect a
regenerative resistor.
1.When using basic
installations
-Short-circuit (B, Bl)
2.When installing
external resistance
-Install it (B, B+)

Encoder cable

[ o]
NoT [—==j HOME POT

Servo Motor

1-16 LS-:E:_ ECTRIC



2. Product Specifications

2. Product Specifications

2.1 Servo Motor

Heat Sink Spec.

Category Size(mm) Remark

AP04 250x250x6

AP06 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. Product Specifications

m Procuct Features[200V]

Servo Motor Name (APM-0O000) SAR3A SAR5A SAO01A SA015A
Applicable Drive (L7ocAoo) 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 maximum (N-m] 0.29 0.48 0.96 143
torque [kgf-cm] 2.92 4.87 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 speed [r/min] 3000
Maximum rotation speed [r/min] 5000
[kg:m2x10 4] 0.0164 0.02 0.05 0.06
Inertia moment
[of-cm-s?] 0.0167 0.02 0.05 0.07
Allowable load inertia Motor inertia x 30 20
Rated power rate [kW/s] 5.56 10.55 23.78 36.01
Speed and position Standard Quad. Type Incremental 2048[P/R]
detector Option Serial M-turn Type 18[Bit]( to apply)

Specifications and

Method of protection

Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°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] 0.3 0.4 0.5 0.7
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V]
Tarque [Nm] APM-SAR3A Tarque [Nm] APM-SARSA Torque [Nm] APM-SAQ1A
0.30 i 1 1 0.50 | - : 100 v ¥ '
Repéatedly_ used area 040 -—--Repeatedly used areai......|| 0.80 _.....Rebeatedly used area
0.20 { I
0.30 0.60
0.20 0.40
0.10 | _____“ —
—— 0.10 . 0.20 . —
Continuously used area Continuously used area Continuously used area
0.00 0.00 i i i i 0.00 i i i
0 1,000 2000 3000 4000 5000 0 1,000 2000 3,000 4,000 5000 0 1,000 2000 3000 4,000 5000
Speed [r/min] Speed [rfmin] Speed [rfmin]
Tarque [Nm] APM-SAQ15A
150 ¥ 1
120 _.Repe:atedly_used area
0.90
0.60
I e -
0.30
Continuously used area B
0_00 L 1 L 1
0 1,000 2000 3000 4000 5000
Speed [r/min]
2-2 S ELECTRIC

[ ]
|




2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0O0C0) SBO1A SB02A SBO4A
Applicable Drive (L70Aon) 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] 0.96 191 3.82
maximum torque [kgf-cm] 9.74 19.48 38.96
Rated Current [A] 1.65 1.63 2.89
Maximum Al 4.95 4.89 8.67
Current
Rated rotation [r/min] 3000
speed
Maximum [t/min] 5000
rotation speed
[kg-m?x10™ 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 [kwWr/s] 8.89 22.26 50.49
Speed and 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
S Ambient . o .
Specifications Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
temperature
and 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 [kl 0.8 1.1 1.6

¢ Rotation Speed - Torque Characteristics: [m : 34 AC200V , m : 34 AC230V]

Torque [Nm] APM-SBO1A Torque [Nm] APM-SBOZA
1.00 2.00 . .
080 |--Repeatedly used area_ | . 160 |[Repeatedly used area \
0.60 1.20
0.40 0.80
—_—
020 |- _ 0.40 _ B—
Continuouslv used area Continuouslv used area

0.00 i i i i 0.00 | i i i

0 1,000 2000 3,000 4,000 5,000 0 1000 2000 3,000 4,000 5,000

Speed [r/min] Speed [r/min

Torque [Nm] APM-SBO4A
4.00 . : .
320 -Repeatedly used area \
2.40
1.60
0.80 . *-‘--'—-—.__
Continuouslv used area
000 | i i i
0 1,000 2000 3,000 4,000 5,000

Speed

[r/min




2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0O0C0) SCO04A SCO6A SCO08A SC10A
Applicable Drive (L70Aoo) L70A004 L70A008 L70A010
Rated Output [kW] 0.4 0.6 0.8 1.0
[N-m] 1.27 1.91 2.55 3.19
Rated torque
[kgf-cm] 12.99 19.49 25.98 32.48
Instantaneous maximum (N-m] 3.82 573 7.64 9.56
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 speed [r/min] 3000
Maximum rotation speed [r/min] 5000
[kg-m2x10™ 4] 0.67 1.09 1.51 1.93
Inertia moment
[of-cm-s?] 0.69 1.11 1.54 1.97
Allowable load inertia Motor inertia X15
Rated power rate [kWi/s] 24.05 33.39 43.02 52.57
Speed and position Standard Quad. Type Incremental 3000[P/R]
detector Option Serial Type 19[Bit]

Method of protection

Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications and

Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°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] 1.9 25 3.2 3.8
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V]
Torque [N} APM-SC04A Torque [Nm} APM-SCO6A Torque [(Nm} APM-SCO8A
4.00 6.00 |
[ i i H \ 3 : i \ 7.50 i t T
3.20 Repeatedly used area 4.0 Repeatedly used area 600 Repeatedly used area \
- \
2.40 \\ 3.60 \ 4.50 A
1.60 2.40 \A 3.00 3
080 Continuously used area 120 Continuously used area 150 Continuously used area
000 L Il 1 1 0-00 L 1 1 Il 000 L Il 1 1
0 1000 2000 3,000 4,000 5,000 0 1000 2000 3,000 4000 5,000 0 1000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-SC10A
1000 |
5.0c Repeatedly used area \
6.00 \
4.00
2.00 .
Continuously used area
000 s 1 . L
0 1000 2000 3,000 4,000 5000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) SCO03D SCO05D SC06D SCO07D
Applicable Drive (L70Aon) 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 7.77 9.69 11.46 13.26
c [Al
urrent
Rated rotation [r/min] 2000
speed
Maximum [t/min] 3000
rotation speed
[kg-m?x10™ 4] 0.67 1.09 151 1.93
Inertia moment
[gf-cm-s?7] 0.69 111 1.54 1.97
Allowable load inertia Motor inertia x 15
Rated power rate [kwi/s] 30.43 42.27 45.69 49.97
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option SerialType 19][bit]

Specifications
and features

Method of protection

Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

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, m : 3 pahse AC230V]

Speed [r/min]

Torque [Nm] APM-SC03D Torque (Nm] APM-SCO5D Torque [Nm] APM-SC06D
5.00 : T 7.00 | ; 8.50 ; :
' ‘ N R N\
400 L ! T S 5.60 630 Repeatedlyusedarea.. . ... N.
Repeatedly used area Repeatedly used area AN §
3.00 : 4.20 5.10
2.00 2.80 3.40
100 - Continuously used area 140 Continuously used area 170 Continuously used area
0.00 0.00 i L 0.00 i L
0 1,000 2,000 3,000 (] 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-SCO7D
10.00 ; ‘
800 |-Repeatedly used area-————--—-Y-
6.00
4.00
200 | continuously used area
0.00 i ‘
0 1,000 2,000 3,000




2. Product Specifications

m Procuct Features [200V]
Servo Motor Name (APM-0O000) FALRS5A FALO1A FALO15A FBLO1A FBLO2A FBLO4A
Applicable Drive (L70Aoo) 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
[kagf-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 [Alo.ac.rms 0.95 1.25 1.52 0.95 1.45 2.60
Maximum [Alo.ac.ms 2.85 3.75 456 2.85 4.35 7.80
Currant
Rated rotation [r/min] 3000
A
Maximum [r/min] 5000
toati A
[kg:-m2x10 4] 0.023 0.042 0.063 0.091 0.147 0.248
Inertia moment
[gf-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 [kWis] 10.55 23.78 36.19 11.09 27.60 27.07
Speed and Standard Serial Multi-Turn Built-in Type(18bit) Serial Multi-Turn Built-in Type(19bit)
position detector Option X

Specifications
and features

Method of protection

Fully closed:-self-cooling IP67 (excluding axis penetration)

Time rating

Continuous

Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

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 [kl 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
050 ¢ : ; ; 1.00 150 — . : —
o040 .Repeatedly used area_ | 080 |-Repeatedly used area 120 L...Repeatedly used area
0.30 0.60 0.90
0.20 0.40 0.60
e~ - .
%7 Continuously used area 020 Continuously used area 030 Continuously used area
0.00 | | | 0.00 | i i i 0.00 | i i i
0 1,000 2000 3,000 4,000 5,000 0 1,000 2000 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 [Nml APM-FBLO1A Torque [Nm] APM-FBLO2A Torque [Nm] APM-FBLO4A
1.00 2.00 4.00
v v v H H i I i H H
0.80 ,Rep(-:‘;gtedly,;qsqd area 1.60 RepeaLedIy used area 3.20 Repeat;gdly ur;sgdfarga
0.60 120 2.40 \
0.40 0.80 1.60
- .
020 - Continuously used area 040 Continuously used area 080 Continuously used area
0.00 i i i i 0.00 | i i i 0.00 | i i i
0 1000 2000 3,000 4,000 5000 0 1000 2000 3,000 4,000 5,000 0 1000 2000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
2-6 LS ELECTRIC




2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0O000) FCLO4A FCLO6A FCLO8A FCL10A
Applicable Drive (L70AoD) L70A004 L70A008 L70A010
Rated Output [kw] 0.40 0.60 0.75 1.00
[N-m] 1.27 1.91 2.39 3.18
Rated torque
[kgf-cm] 12.99 19.49 24.36 32.48
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 [Alo.acrms 7.75 11.42 15.07 17.50
Current
Rated rotfttion [r/min] 3000
‘Mftximum ) [r/min] 5000
Inertia moment [kg:-m2x10 4] 0.530 0.897 1.264 1.632
[gf-cm-s?] 0.541 0.915 1.290 1.665
Allowable load inertia Motor inertia x 15
Rated power rate [kw/s] 30.60 ‘ 40.66 ‘ 45.09 62.08
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position detector Option X
Method of protection Fully closed-self-cooling IP67 (excluding axis penetration)
Time rating Continuous
Specifications Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
and 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, m : 3 pahse AC230V]

Torque [Nm] APM-FCLO4A Torque (Nm] APM-FCLO6A Torque [Nm] APM-FCLOSA
4.00 6.00 8.00 . : :

I 1 1 b I i ! H H H H
3.2¢Repeatedly used arPa\\ 480 Repeatedly used area \ 640 --Repeatedly used area \\
2.40 3.60 \ 4.80 \

AN

160 \ 2.40 \ .
-\ -
1.20 1.60

0.80 . . .
Continuously used area Continuously used area Continuously used area
0.00 | i i i 000 | i | | 0.00 | i i i
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2000 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-FCL10A
10.00

8.00 R!epeaté_gly.ug‘(gg _a_\reé \
6.00 \\

4.00

200 Continuously used area
0.00 \ i | i

0 1,000 2,000 3,000 4,000 5,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0O000) FCLO3D FCLO5D FCLO6D FCLO7D
Applicable Drive (L70Aoo) 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] 14.62 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.ac.ms 2.50 3.05 3.06 3.83
Maximum [Alo.acrms 7.51 9.16 9.18 11.50
Currant
Rated rotation [r/min] 2000
A
Maximum [r/min] 3000
toati A
[kg:-m2x10 4] 0.530 0.897 1.264 1.63
Inertia moment
[gf-cm-s?] 0.541 0.915 1.290 1.66
Allowable load inertia Motor inertia x15
Rated power rate [kw/s] 38.73 | 51.47 | 54.56 59.03
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position detector Option X

Method of protection

Fully closed:-self-cooling IP67 (excluding axis penetration)

Time rating Continuous
Specifications Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
and 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]

1.26 | 212 | 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 y 1 9.00 . }
N i NN ! N\ '\
4.00 HFEAE Y \ 560 —Repeatedly used area \‘\ 720 Repeatedly used area \
[ ] o = e P -
3.00 4.20 NG 5.40 \
2.00 2.80 3.60
1.00 . T 1.40 . 1.8( .
Continuously used area Continuously used area 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-FCLO7D
10.00 | . ;
‘ ' \
8.00 Repeatedly used area \
6.00
4.00
2.00 .
Continuously used area
0.00 : ‘
0 1,000 2,000 3,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) HBO1A HBO2A HBO4A HEO9A HE15A HE30A
Applicable Drive (L7cAoo) 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 4.77 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 [A] 4.95 4.89 8.67 14.85 24.69 51.48
Curront
Rated rotation [r/min] 3000
A
Maximum [r/min] 3500
toati A
[kg-m?x10 4] 0.27 0.33 0.46 19.56 22.27 31.81
Inertia moment
[gf-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 [kw/s] 3.34 ‘ 11.98 ‘ 34.47 4.10 10.01 22.03
Speed and Standard Quadrature Type Incremental 1024P/R Quadrature Type Incremental 2048P/R
position detector Option X

Method of protection

Fully closed:-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

and 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 [kl 0.9 ‘ 1.2 ‘ 1.7 5.8 ‘ 7.4 10.83
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, m : 3 pahse AC230V]
Torque [Nm] APM-HBO1A Torque [Nm] APM-HBO02A Torque [Nm] APM-HBO4A
106 | ; ; 200 ; ; 4.00 | ; ;
o s(.Repeatedl used area 1.60 Repeatedly used area \ Repeatedly used area \
. e . = e TS .00 e oy
0.60 \ 1.20 \ \
\ \ 200
0.40 0.80
0.20 0.40 \\ 100
) Continuously used area ’ Continuously used area Continuously used area
0.00 ! L L L 0.00 L : : 0.00 ! L L L
0 1,000 2000 3000 4,000 0 1,000 2,000 3,000 4,000 (] 1,000 2,000 3000 4,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-HEQ9A Torque [(Nm] APM-HE15A Torque [Nm] APM-HE30A
9.00 | 1500 | 30.00 |
Repeat(-::_dlxvuls‘e:dgr:e‘a Repea}iegllylugse‘g area 24.00 Repeat_gdll lljied area \
6.00 \ 10.00 } \
\ \ 18.00 \
12.00
3.00 5.00 \
. . 6.00 .
Continuously used area Continuously used area 1 Continuously used area
000 L 1 1 000 1 | 1 000 L 1 1 1
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. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEO09A FE15A FE22A FE30A
Applicable Drive (L70Aon) 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 [A] 19.35 27.45 39.72 48.27
Currant
Rated rotation [r/min] 3000
A
Maximum [r/min] 5000
toati A
[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 [kwi/s] 14.47 | 22.38 | 33.59 47.85
Speed and Standard Serial Type 19 [bit]
position detector Option X

Method of protection

Fully closed:-self-cooling IP55 (excluding axis penetration)

Continuous

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)

Time rating
Specifications Ambient temperature
and features Ambient humidity

Atmosphere

No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

Vibration acceleration 49[m/s2](5G)

Weight

(kal

5.0 | 6.7 | 8.5 ‘ 10.1 |

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

Repeatedly used area
Torque [Nm) APM-FEOOA Torque [Nm] APM-FE15A Torque [Nm) APM-FE22A
10.00 15.00 24.00 ,
} | ' . N\ | i i
2.00 | ; i I 1200 Repeatedly used area, f ' ' '
" Repeatedly used area % : A N\ 18.00 Repeatedly used area-—
6.00 AN 92.00 A 5 5 5
\ \ 12.00
4.00 6.00
r— A 6.0C
2.00 ) 300 1~ | d )
Continuously used area ontinuously used area Continuously used area
0.00 0.00 ‘ i L ‘ 0.00
0 1000 2000 3,000 4,000 5000 0 1000 2000 3,000 4,000 5000 0 1000 2000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE30A
30.00
2400 Repeatedly used area,
18.00 \\
12.00
6.00 . E
Continuously used area |
0.00 L 1 1 1
0 1,000 2,000 3,000 4,000 5,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0O000) FEO06D FE11D FE16D FE22D
Applicable Drive (L70AoD) L70A008 L70A010 L70A020
Rated Output [kw] 0.6 11 1.6 2.2
Rated torque [N-m] 2.86 5.25 7.63 10.5
Repeatedly used area  29.20 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 [A] 13.68 19.41 32.94 38.91
Currant
Rated rotj\tion [r/min] 2000
‘M‘aximum ) [r/min] 3000
[kg:m2x1074] 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s?q] 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 and Standard Serial Type 19 [bit]
position detector Option X

Method of Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating Continuous

Ambient

tam

Ambient humidity

Specifications Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

and features

411,

Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)

Atmosphere No direct sunlight, corrosive gas, or combustible ga:

Continuously used area

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, m : 3 pahse AC230V]
Torque [Nm] APM-FE0O6D Torque (Nm] APM-FE11D Torque [Nm] APM-FE16D
10.00 r 20.00 25.00 ; T
v v N
8.00 [-- : : 3 16.00 2000 - ea AN
Repeatedly used area |\ \ \ Repeatedly used ar A \
6.00 1200 Repeatedly used area \ 15.00
4.00 8.00 \\ 10.00
2.00 ) T 4.00 ] — 5.00 ] T e
Continuously used area Continuously used area 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-FE22D
35.00 |
I 1 \
28.00 Repeatedly used area i X
21.00 \\
14.00 N
7.00 . T
Continuously used area
0.00 : ‘
0 1,000 2,000 3,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0O000) FE05G FE09G FE13G FE17G
Applicable Drive (L70Aoo) L70A008 L70A010 L70A020
Rated Output [kw] 0.45 0.85 1.3 1.7
[N-m] 2.86 5.41 8.27 10.82
Rated torque
[kagf-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 [A] 13.68 20.01 35.7 40.08
Currant
Rated rotation [r/min] 1500
A
Maximum [r/min] 3000
toati A
[kg-m?x10 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] 14.49 | 28.74 | 46.81 61.46
Speed and Standard Serial Type 19 [bit]
position detector Option X

Method of protection

Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications

Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

and 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]

5.0 | 6.7 | 8.5

o] |

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

ELECTRIC

Torque [Nm] APM-FE05G Torque [Nm] APM-FE09G Torque (Nm] APM-FE13G
10.00 ! , 16.00 | ; 25.00 | ] E—
8.00 L ' g - Repeatedly used area \ ‘ s000 REpeatedly used area
Repeatedly used area 12.00 \ ! I |
6.00 \ 15.00
8.00
4.00 \ 10.00
T — T ——
2.00 ) 4.00 . 5.00 T
Continuously used area Continuously used area 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-FE17G
35.00 | : ‘
I !
28.00 Repeatedly used area N )
21.00 \\
14.00 N\
7.00
: Continuously used area
0.00 ! : *
0 1,000 2,000 3,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0O000) FEO3M FEO6M FEO9OM FE12M
Applicable Drive (L70AoD) L70A004 L70A008 L70A010 L70A020
Rated Output [kw] 0.3 0.6 0.9 1.2
[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 [A] 8.19 13.68 18.54 32.01
Currant
Rated rotation [r/min] 1000
Maximum [r/min] 2000
ot A
[kg-m?x10™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 [kwi/s] 14.49 ‘ 32.22 ‘ 50.48 68.91
Speed and Standard Serial Type 19 [bit]
position detector Option X

Method of protection

Fully closed:-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

and 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]

0 | er | e | w1 | |

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

Torque [Nm]
10.00 ‘

APM-FEO3M

[ : N,

0 * N
Repeatedly used area \

6.00
N

20.00

16.00

12.00

Torque (Nm] APM-FEO6M Torque (Nm] APM-FEOSM
‘ 30.00

i | i

N
Repeatedly used area\‘ 24.00 -
Pl S S

Repeatedly used area
18.00 AN

8.00 \ 12.00 \

4.00
2.00 rr— 4.00 — 6.00
Continuously used area Continuously used area Continuously used area |
0.00 0.00 0.00
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE1Z2M
40.00 ‘ ;
3200 - ' N
Repeatedly used area | N
24.00 \\
16.00
8.00 . —
Continuously used area
0.00
0 1,000 2,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) FF30A FF50A FF22D FF35D FF55D FF75D
Applicable Drive (L70AoD) L70A035 L70A050 L70A020 L70A035 L70A050 L7cA075B
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
[kagf-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 9135
Rated Current [A] 15.26 26.47 13.07 16.48 28.78 32.95
Maximum [A] 45.78 79.41 39.21 49.44 86.34 82.375
Currant
Rated rotation [r/min] 3000 2000
o
Maximum [r/min] 5000 3000 2500
ot o
[kg-m?x10 4] 27.96 46.56 27.96 46.56 73.85 106.7
Inertia moment
[gf-cm-s?] 28.53 4751 28.53 47.51 75.36 108.9
Allowable load inertia Motor inertia x 5
Rated power rate [kwris] 32.59 | 54.33 | 39.43 59.89 93.27 120.15
Speed and Standard Serial Type 19 [bit]
position detector Option X

Method of protection

Fully closed:-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
and 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 kgl 12.5 | 17.4 | 125 ‘ 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
2000 50.00 N 35.00 ; ;
Repeatedly used area. -Repeatedly used area . 5 N\

2400 Rep = Y R eAn \ 40.00 P = -y-p- = 9 2800 Repeatedly used area N\
18.00 \\ 30.00 21.00 \\
12.00 S 20.00 A 14.00

6.00

Continuously used area
1

10.00

7.00
Continuously used area

Continuously used area
|

0.00 ! ‘ L 0.00 ! ‘ ‘ 0.00
0 1000 2000 3,000 4,000 5,000 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 1050(')%"9 INm] APM-FF75D
50.00 N 80.00 . A “
a000 -Repeatedly used areay .\ 6000 Repeatedly used area \ 8000 I'Repeatedly used _ariea\
i i ! T H AY i i
30.00 \\ \ 60.00 \
40.00
20.00 S 40.00 \
s 20.00 e .
10.00 . . 20.00
Continuously used area Continuously used area Contlnuou§ly used arlea
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]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) FF20G FF30G FF44G FF60G FF75G
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050 L70A075B
Rated Output [kw] 1.8 2.9 4.4 6.0 75
[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 1,217.3
Rated Current [A] 12.16 15.98 30.70 35.14 35.26
Maximum [A] 36.48 47.94 85.96 87.85 88.15
Currant
Rated rotation [r/min] 1500
o
Maximum [r/min] 3000 2700 3000 2500 2200
ot o
[kg-m?x10™ 4] 27.96 46.56 73.85 106.70 131.30
Inertia moment
[of-cm-s?3] 28.53 47.51 75.36 108.90 134.00
Allowable load inertia Motor inertia x 5
Rated power rate [kWis] 46.92 ‘ 73.14 ‘ 106.15 136.73 173.63
Speed and Standard Serial Type 19 [bit]
position detector Option X

Method of protection

Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications

Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

and 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)

LD ELECcTRIC

Weight [ka] 125 ‘ 17.4 ‘ 25.2 33.8 ‘ 38.5 ‘
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, m : 3 pahse AC230V]
Torque [Nm]) APM-FF20G Torgue [Nm] APM-FF30G Torque [Nm] APM-FF44G
W : : 60.00 . 80.00 : : \i
: ' | i Repeatedly used are
: N\ 48.00 64.00 Rep Y
3000 [Repeatedly used area\ Repeatedly used area\ \
P\ 36.00 R
20.00 S \ 32.00 \
! 24.00 : S—
S\ Y S
10.00 \ 16.00 i
] 12.00 ) f Continuously used area
Continuously used area Continuously used area J I 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-FF60G Torgue [Nm] APM-FF75G
100.00 ‘ y
I T T \ 120.00
80.00 Repeatedly used area Repeatedly used area \
\ 90.00 e
60.00 ‘\ \
40.00 .\ 60.00 \
2000 Continuously used area 3000 Continuously used area
000 i i 000 | i
0 1,000 2,000 3,000 0 1,000 2,000
Speed [r/min] Speed [r/min]

| 2-15




2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) FF12M FF20M FF30M FF44M
Applicable Drive (L70AoD) 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 [A] 33.03 38.88 49.74 85.68
Currant
Rated rotation [r/min] 1000
A
Maximum [r/min] 2000 1700 2000
toati A
[kg-m?x10 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 [kwris] 46.94 ‘ 78.27 | 111.04 165.38
Speed and Standard Serial Type 19 [bit]
position detector Option X

Method of protection

Fully closed:-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

Specifications Ambient temperature
and 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]

125

‘ 17.4

N

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 :
i g T\
32.00 x 48.00 Repeatedly used areal“---- 7200 Repeatedly used area
Repeatedly used area N Iedy 22 Y
P A 36.00 N \ |
24.00 \ 54.00 \ \
16.00 e } 36.00
12.00 )
8.00 ) Continuously used area | 18.00 )
Continuously used area 0.00 Continuously used area
0.00 o 1,000 2,000 0.00
0 1,000 2,000 Speed [r/min] 0 1,000 2,000
Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF44M
120.00
Repeatedly used area \
90.00 s \
60.00 \
o —
30.00
Continuously used area
0.00 !
0 1,000 2,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) FG22D FG35D FG55D FG75D FG110D
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050 L70A075B L7cA150B
Rated Output [kw] 2.2 3.5 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 IN-m] 3151 50.12 78.76 89.53 157.55
maximum torque [kgf-cm] 321.30 511.30 803.4 9135 1,607.60
Rated Current [A] 10.25 14.67 29.74 30.17 51.39
Maximum [A] 30.75 44.01 89.22 75.43 154.17
Currant
Rated rotation [r/min] 2000
o
Maximum [r/min] 3000 2700 3000 2500 2500
ot o
[kg-m2x10"4] 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 and Standard Serial Type 19 [bit]
position detector Option Quadrature Type Incremental 3000[P/R]

Method of protection

Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

and 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 Ika] 15.4 | 20.2 ‘ 28.12 33.45 ‘ 66.2
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, m : 3 pahse AC230V]
Torque [Nm] APM-FG22D Torque [Nm] APM-FG35D Torque [Nm] APM-FG55D
35.00 \ 50.00 T ; v 80.00 : \‘
2800 Repeatedly used area ao00 Repeatedly used are\a ga00 Repeatedly used area |\
zqiedly tieed ared \
21.00 ‘\ 30.00 48.00
| \ \
14.00 20.00 2.
\ \ 32.00 ‘-‘q
7.00 . 10.00 . ‘ 16. .
Continuously used area \1 Continuously used area I ] 600 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 I = 160.00 | : :
! 5 Repeatedly used area\
8090 Repeatedly used area 12000 Looore HSEC A \
60.00 \
\ 80.00
40.00 \ \
20.00 Continuously used area 40.00 :
: ’ Continuously used area
0.00 : - 0.00 : :
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. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-00000) FG20G | FG30G FG44G FG60G FG85G ‘ FG110G ‘ FG150G
Applicable Drive (L70A00) L70A020 L7D:A03 L70A050 L70A075 L70A150B
Rated Output [kw] 1.8 29 4.4 6.0 8.5 11 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 1,656.30 | 2,142.60 2,435
Rated Current [A] 11.18 16.21 31.72 32.18 52.94 59.3 75.6
Maximum [A] 33.54 48.63 88.82 96.54 158.82 177.9 189
Currant
Rated rotation [r/min] 1500
A
Maximum [r/min] 2700 2700 3000 2500 2500 2000 2000
toati A
[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 and Standard Serial Type 19 [bit]
position detector Option Quadrature Type Incremental 3000[P/R]
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
and 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] 15.4 | 20.2 | 28.0 | 33.45 | 66.2 ‘ 66.3 ‘ 92.2
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V]
Torque [Nim] APM-FG20G Torque [N} APM-FG30G Torque [Nm) APM-FG44G Torque [Nim] APM-FG60G
40.00 | : ; 6000 | } 80.00 : — 12000 | ; ;
: : T W\ ' | —\
o o — Repeatedly used area.\... ‘ :
32.00 48.00 64.00
Repeatedly used area RePEa.“‘:‘.d.'Y.U?e‘j\ area \ %0Repeatedly used area-
2400 A\ 3600 \ 4800 \ \\3
\ \ \ | oo *
16.00 24.00 32.00 \ \
800 , - | 89 Gontinuously used area || e
Continuously used area Continuously used area I - y ‘ Continuously used area
0.00 by 000 | ' ‘ : 0.0u
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 [Nem] APM-FG85G Torque [Nm) APM-FG110G Torque [Nm) APM-FG150G
— 210,00 i \ 24000 | -
13000 Repeatedly used area—- Repeatedly used area Repeatedly used ar ea\
13500 \ 14000 i Nt | 6000 :
90.00 \ \
\ 7000 8000 _
4 S i . Continuously used area
Continuously used area Continuously used area | ; I
0.00 | | 1 0.00 1 0.00 i
0 1,000 2,000 3,000 0 1,000 ! 0 1,000 ]
Speed [r/min] Speed [r/min] Speed [r/min]
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2. Product Specifications

m Procuct Features [200V]

Servo Motor Name (APM-0000D) FG12M FG20M FG30M FG44M FG60M
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050
Rated Output [kw] 1.2 2.0 3.0 44 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 1432
maximum torque [kgf-cm] 350.8 584.6 876.9 128.61 1,432.4
Rated Current [A] 11.28 13.10 15.52 27.26 39.32
Maximum [A] 33.84 39.3 46.56 81.78 98.30
Currant
Rated rotation [r/min] 1000
A
Maximum [r/min] 2000 1600 1900 2000
toati A
[kg-m2x104] 41.13 71.53 117.72 149.40 291.36
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] 31.91 | 51.00 ‘ 69.70 118.14 112.65
Speed and Standard Serial Type 19 [bit]
position detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
and 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 [kl 15.4 | 20.2 ‘ 28.0 335 ‘ 66.2
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, m : 3 pahse AC230V]
Torque [Nm] APM-FG12M Torque [Nm] APM-FG20M Torque [Nm] APM-FG30M
40.00 | ; 60.00 90.00
i TN A
3200 | ~ 4800 [Repeatedly used area... 72.00 Repeatedly used areaj——
Repeatedly used area \ i \ I B
24.00 36.00 \\ 54.00 ‘\
16.00 24.00 ‘ 36.00 \—
8.00 r— 12.00 ; 18.00 ;
Continuously used area Continuously useq area Continuously usgd area
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 Torque [Nm] APM-FG60M
130.00 - . 150.00 | :
1 T\ ]
10400 -Repeatedly used af‘“{‘ 12000 -Repeatedly used area \\
|
78.00 \\ 90.00 ‘\
52.00 \ 60.00
26.00 . 30.00 Continuously used area
Continuously used area ;
0.00 ! 000 | !
0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-O00000) FEPO9A FEP15A FEP22A FEP30A
Applicable Drive (L70A00) 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 rotj:\tion [r/min] 3000
Maximum rgtation [r/min] 5000
[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 [kwis] 14.50 | 22.40 ‘ 33.55 47.89
Speed and Standard Serial Type 19 [bit]
position detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features Ambient humidity Ambient humidity: 80[2%]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] 5.5 | 7.54 ‘ 9.68 11.78 | |

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

Torque [Nm) APM-FEPO9A Torque [Nm] APM-FEP15A Torque [Nm]

APM-FEP22A
10.00 ; ; ; 16.00 ‘ ; ; :
\ i ! i ; ; ; 20.00 ! : !
8.00 | : : ! N\ . : , Repeatedly used area
Repeatedly used area | N 1200 -Repeatedly used area 16.00 P Y
6.00 12.00
\ 8.00 .
4.00 8.00
— 4.00 o
. . 4.00 .
Continuously used area Continuously used area Continuously used area
0.00 X ‘ . 000 ¢ . ‘ ‘ 0.00 . ‘ .
V] 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm) APM-FEP30A
30.00 -

’ . ’ ' \
2400 Repeatedly used area \

18.00 \\
12.00

N

—

6.00

Continuously used area
0.00 . : . .

0 1,000 2,000 3,000 4,000 5,000
Speed [r/min)
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-O00000) FEPO6D FEP11D FEP16D FEP22D
Applicable Drive (L70A00) L70B0100 L70B0200
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 31.51
maximum torque | 1 ot om) 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 rotj\tion [r/min] 2000 2000
Maximum rgtation [r/min] 3000 3000
[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 [kwis] 14.50 ‘ 27.10 ‘ 39.92 ‘ 57.95
Speed and Standard Serial Type 19 [bit]
position detector Option X

Method of protection

Fully closed-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications and Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

features Ambient humidity Ambient humidity: 80[2%]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] 5.5 7.54 ‘ 9.68 ‘ 11.78 ‘ ‘

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

Repeatedly used area;

24.00 \\

16.00
N\
8.00 ) —
Continuously used area
0.00 i i
0 1,000 2,000 3,000
Speed [r/min]

Torque [Nm) APM-FEPO6D Torque [Nm] APM-FEP11D Torque [Nm) APM-FEP16D
9.00 : : 16.00 : - 24.00 - -
T 1 i H I H t
Repeatedly used area Repeatedly used area\ Repeatedly used area \\
6.00 | | 12.00 \( 18.00 \
8.00 \\ 12.00 \
3.00
400 + 6.00 | o —
Continuously used area Continuously used area Continuously used area
0.00 s L 0.00 . L 0.00 L L
o 1,000 2,000 3,000 o 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
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-000000) FEPO5G FEP09G FEP13G FEP17G
Applicable Drive (L70ACO) L70B0100 L70B0200
Rated Output [kw] 0.45 0.85 1.3 1.7
[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 [A] 0.83 10.50 16.16 21.02
Currant
Rated rotation [r/min] 1500
Maximum [r/min] 3000
[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 [kWis] 14.50 | 28.77 | 46.85 | 61.52
rate
Speed and Standard Serial A| Type 19 [bit]
position detector Option X

Method of protection

Fully closed:-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Specifications Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

and 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

[kal 55 7.54 9.68 11.78 ‘ ‘
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V]
Torque [Nm] APM-FEPO5G Torque [Nm] APM-FEP09G Torque [Nm] APM-FEP13G
10.00 T T 18.00 I T H 25.00 I N
L : 1500 | T T\ | H AN
% I'Repeatedly used area Repeatedly used area '\ #0%% Repeatedly used area \
6.00 12.00 \ 15.00
9.00 \
4.00 10.00
6.00 -
2.00 ) S— 3.00 i 500 Continuously used area =
Continuously used area Continuously used area - ‘
0.00 0.00 0.00 | i i
o 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-FEP17G
35.00 T H
2890 IRepeatedly used area”
21.00 ; ;
14.00
7.00 Continuously used area
0.00 i :
0 1,000 2,000 3,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-000000) FEPO3M ‘ FE'506 ‘ FEPO9M FEP12M
Applicable Drive (L70A00) L70B010o L70B0350
Rated Output [kw] 0.3 0.6 0.9 1.2
[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 [A] 9.83 0.83 9.99 14.60
Currant
Rated rotation [r/min] 1000
Maximum [r/min] 2000
[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 [kWis] 14.50 ‘ 32.25 ‘ 50.53 68.97
rate
Speed and Standard Serial Type 19 [bit]
position detector Option X

Specifications
and features

Method of protection

Fully closed:-self-cooling IP55 (excluding axis penetration)

Time rating

Continuous

Ambient temperature

Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]

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]

5.5 ‘ 7.54 ‘ 9.68 ‘ 11.78 ‘ ‘

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

Torque [Nm] APM-FEPO3M Torque [Nm] APM-FEPO6M Torque [Nm] APM-FEPO9M
9.00 . 18.00 . 27.00 ;
: . F +
Repeatedly used area Repeatedly used area \ Repeatedly used area \ \
6.00 12.00 18.00 \\
3.00 6.00 9.00
Continuously used area Continuously used area Continuously used area ﬁ
0.00 | i 0.00 L 0.00 ! :
o 1,000 2,000 o 1,000 2,000 V] 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FEP12M
35.00 :
800 Repeatedly used area\‘\
21.00 \\
14.00 A
700 Continuously used area
0.00 | ;
0 1,000 2,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-O00000) FFP30A FFP50A FFP22D FFP35D FFP55D FFP75D
Applicable Drive (L70A00) L70B0350 | L70B0750 | L70B020 | | 70B0350 L70B0500 L70B0750
Rated Output [kw] 3.0 5.0 2.2 3.5 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
Maximum rotation [r/min] 5000 3000 2800 2700 2500
[kg-m2x10-4] 27.960 46.560 27.960 46.560 73.850 106.730
Inertia moment
[gf-cm-s2] 28.531 47.510 28.531 47.510 75.357 108.908
Allowable load inertia Motor inertia X 5
Rated power rate [kwWr/s] 32.61 | 54.40 | 39.46 | 59.98 93.38 120.15
Speed and Standard Serial Type 19 [bit]
position detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features Ambient humidity Ambient humidity: 80[2%]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 12.4 | 17.7 | 12.4 | 17.7 | 26.3 35.6
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V]
Torque [Nm) APM-FFP30A Torque [Nm] APM-FFP50A Torque [N APM-FFP22D
35.00 | . . : 40.00 3500 | r
28.00 | 3 ; 3 X 3200 |[REpeatedly used area |\ 2800 Repeatedly used area A
Repeatedly used area \ i i 1 \ T T \
21.00 \\ 24.00 21.00 \
14.00 \ 16.00 ‘____‘_-_‘A 14.00
7.00 ) — 8.00 Continuously used area 7.00 )
Continuously used area L | ; ; Continuously used area
0.00 0.00 i : i 0.00
o 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 ; 90.00 7 ;
Repeatedly used area \ I = : = = \
40.00 =Twhe e \ se.00 Repeatedly used area \ 7200 |REpeatedly used area \
30.00 \\ 42.00 \ 54.00
20.00 \ 28.00 36.00
N
10.00 - Continuously used area E 14.00 Continuously used area 18.00 Contlnuou;ly used area
0.00 ! ; 0.00 L ; ! 0.00 l 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]
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-000000) FFP20G FFP30G FFP44G FFP60G FFP75G
Applicable Drive (L70A0D) L70B020c | L70B0350 | L70B050 L70B0750
Rated Output [kw] 1.8 2.9 4.4 6.0 7.5
[N-m] 11.46 18.46 28.01 38.20 47.75
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 1,218.02
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 [r/min] 1500
Maximum rotation [r/min] 3000 2700 2700 2500 2200
. [kg-m2x10-4] 27.960 46.560 73.850 106.730 131.290
Inertia moment
[gf-cm-s2] 28.531 47.510 85.306 108.908 133.969
Allowable load inertia Motor inertia x 5
Rated power rate [kw/s] 46.96 ‘ 73.21 ‘ 106.25 ‘ 136.70 173.64
Speed and Standard Serial Type 19 [bit]
position detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features Ambient humidity Ambient humidity: 80[2%]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 ‘ 26.3 ‘ 35.6 ‘ 39.4 ‘
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, m : 3 pahse AC230V]
Torque [Nm] APM-FFP20G Torgue [Nm] APM-FFP30G Torque [Nm] APM-FFP44G
3500 — \ 55.00 ; ; 7000 | : \
2800 Repeatedly used are 400 Repeatedly used area\ se.00 Repeatedly used area \
g \ .
21.00 \\ 33.00 \ 42.00 \
14.00 22.00 \\ 28.00
. . ) . — Continuously used area
700 Continuously used area 1100 Continuously used area 1a.0¢ y .
0.00 | i i 000 L i i 0.00 \ i i
0 1,000 2,000 3,000 o 1,000 2,000 3,000 V] 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FFP60G Torque [Nm] APM-FFP75G
10000 . ; 12000 ; -
s0.00 Repeatedly used area \\ Repeatedly used are?
90.00 x
60.00
60.00
40.00 —— —~
20.00 Continuously used area 30.00 Continuously used area
000 | i 0.00 | L
0 1,000 2,000 3,000 o 1,000 2,000 3,000
Speed [r/min] Speed [r/min]

~ | 2-25

LD ELECcTRIC




2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-000000) FFP12M FFP20M FFP30M FFP44M
Mg cEto|le (L70ATD) L75B020o L7D9050 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 rotj:\tion [r/min] 1000
Maximum rgtation [r/min] 2000 1700 2000
[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 and Standard Serial Type 19 [bit]
position detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°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 [kg] 12.4 | 17.7 | 26.3 | 35.6 | |

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

Torque [Nm} APM-FFP12M Torque [Nm] APM-FFP20M Torque [Nm) APM-FFP30M
35.00 , 60.00 : 20,00 | :
f H \ I g \ ) ¥ \
2s.00 Repeatedly used area \ as.00 Repeatedly used area......\ 72.00 Repeatedly used area.........
21.00 \\ 36.00 \ 54.00 \
14.00 \ 24.00 \ 36.00
— —
7.00 : 12.00 i 18.00 .
Continuously usgd area Continuously used area Continuously used area
0.00 | : 000 : 0.00 :
0 1,000 2,000 1] 1,000 2,000 [} 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]

Torque (Nm) APM-FFP44M

105.00 i T
Repeatedly used area \

70.00 \\

35.00 ———
Continuously used area

0 1,000 2,000
Speed [r/min]
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-000000) FGP22D FGP35D FGP55D FGP75D FGP110D
Applicable Drive (L70A00) L70B020c | L70B035 | |70B0500 | L70B0750 | L70B1500
Rated Output [kw] 2.2 3.5 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 [Nm] 31.51 50.13 65.65 89.52 131.30
maximum torque [kgf-cm] 321.56 511.57 669.84 91352 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
) [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 and position Standard Serial Type 19 [bit]
detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°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 [kg] 16.95 ‘ 21.95 ‘ 30.8 | 37.52 | 66.2 ‘
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, m : 3 pahse AC230V]
Torque [Nm] APM-FGP22D Torque [Nm] APM-FGP35D Torque [Nm] APM-FGP55D
35.00 ; ; 60.00 ‘ . .
} i \i\ | 65.00 ! + \
28.00 ! I - X Repeatedly used area
Repeatedly used area \ 45.00 Repeatedly used area 52.00 \\
21.00
\ 30.00 \ S
14.00
\ \ 26.00 —
7.00 . . . 13.00 :Continuously used area —
Continuously used area Continuously used area N" } .
0.00 : : 0.00 : . 0.00 i i
0 1,000 2,000 3,000 o 1,000 2,000 3,000 V] 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 | : : . t f \
Repeatedly used area \ 10800 Repeatedly used area \
60.00 \ 81.00
54.00
30.00 =
Continuously used area 27.00  Continuously used area
0.00 J ' ' 0.00 ‘ i i
0 1,000 2,000 3,000 o 1,000 2,000 3,000
Speed [r/min] Speed [r/min]
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2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-000000) FGP20G FGP30G FGP44G | FGP60G | FGP85G ‘ FGP110G | FGP150G
g C£2l0|E (L70ADD) L70B0200 | 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 | 1,380.43 | 1,786.43 | 2,436.05
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 rotfttion [r/min] 1500
Maximum rgtation [r/min] 3000 2700 3000 2500 2500 2000 2000
Inertia moment [kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36 291.36 424.57
[of-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 and Standard Serial Type 19 [bit]
position detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°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] 16.95 21.95 ‘ 30.8 ‘ 37.52 ‘ 66.2 ‘ 66.3 | 92.2
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, = : 3 pahse AC230V]
Torque [Nm] APM-FGP20G Torque [Nmi Torque [Nmi Torque [Nm] APM-FGPE0G

35.00

N BN
za.cmRepeated!y used

area__

6000 |

APM-FGP30G

pr——
S09Repeatedly used area™ Y

APM-FGP44G
T T

70.00

56.00

100.00

somRepeatédiy used ére\a----

150.00 ‘

APM-FGP85G

250.00

12000 Repeatedly used
90.00

area” ||

200.00 ‘

60.00

15000 Repeatedly used area\

_—
20000 REPEAtedly used ares__________

0.00 ‘

Speed (r/min|

Speed (r/min|

\ 11| 1s0.00 \
100.00 ‘ \
- 1] | oo <
30,00 . 50.00 ) | som )
99 Continuously used area Continuously used area 99 Continuously used area
* I 000 | ! LL| o0 | ! L1
0 1,000 2,000 3,000 0 1,000 2,000 0 1,000 2,000

Speed (r/min|

i
40.00
21.00 AN \ 2,00 \ 60.00 A
\ 30.00 : \ ]
14.00 \ 40.00
N 20.00 \ 28.00 —~— \ — 1
7.0( . . . —H 20.00 i
Continuously used area 1000 Continuously used area 1| ® Continuously used area Continuously used area
0.00 | 1 ! 000 | 1 ! [ 0.00 | 1 ! 0.00 \ | | l |
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] Torque [Nm] APM.FGPIIOG Torque [Nm] APM.FGPISOG




2. Product Specifications

m Procuct Features [400V]

Servo Motor Name (APM-000000) FGP12M FGP20 FGP30M FGP44M FGP60M
Applicable Drive (L70A00) L70B0200 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 1,461.63
Rated Current [A] 4.75 7.88 11.74 17.39 20.23
Maximum Current [A] 14.24 23.64 35.22 46.95 49.69
Rated rotation speed [r/min] 1000
Maximum rotation [r/min] 2000
A
) [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 and position Standard Serial Type 19 [bit]
detector Option X
Method of protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°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 [kg] 16.95 ‘ 21.95 ‘ 30.8 ‘ 37.52 | 66.2 ‘
+ Rotation Speed - Torque Characteristics: 3 phase AC200V, m : 3 pahse AC230V]
Torque [Nm] APM-FGP12M Torque [Nm] APM-FGP20M Torque [Nm] APM-FGP30M
35.00 —\ 60.00 90.00 ‘
i I ' I '
2800 Repeatedly used area;v___ Repeatedly used area\ Repeatedly used area \
- \\ 40.00 60.00
14.00 A 20.00 30.00
- - N
7.00 . . — .
Continuously used area Continuously used area Continuously used area
0.00 | L 000 ! L 0.00 | L
0 1,000 2,000 o 1,000 2,000 V] 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 i : \
I = .00 Repeatedly used :
90.00 Repeatedly used area \\ 120.00 REpeAtecly Used area \
\ 90.00
60.00 \
\ 60.00
30.00 . 30.00 .
Continuously used area ¥ Continuously used area
0.00 ‘ i 0.00 ‘ H
0 1,000 2,000 o 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Product Specifications

m Electric Brake Specifications

Motor FG(P)110G
. FAL FBL FCL FE(P FF(P FG(P
series C ) ") G(P) FG(P)150G
Maintenance | Maintenance | Maintenance | Maintenance | Maintenance | Maintenance Maintenance
Purpose of sto of stop
P of stop of stop of stop of stop of stop
Input DC 24V DC 24V DC 24V DC 24V DC 24V DC 90V DC 24V
voltage [V]
Static
friction 0.32 1.47 3.23 10.4 40 74 120
torque
[Nem]
Capacity
6 6.5 9 19.4 25 32 26
(W]
Caoil
resistance 96 89 64 29.6 23 327 22.2
[Q]
Rated 0.25 0.27 0.38 0.81 1.04 0.28 1.08
current [A]
Braking Spring brak | Spring brak | Spring brak | Spring brak | Spring brak | Spring brak | Spring brak
mechanism
In;trjfljl?jtéon 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. Product Specifications

2.1.1 Outline drawing

m FAL Series | APM — FALR5A
APM — FALO1A
APM — FALO15A

2-@4.5

PCD46:0.12
0.04
|

R g O§
8l Y
8
A
e 36.
0.04 0.04]A - !
25 "LM+0.5"
"L£05"
Sigrat Multi Turn (M) |
name PinNo.| 72 = TPinNo.| 72
name name. . Signal
U 1 MA 3 TMA Pin No. 9
v 2 SLO 7 /SLO 1 BK+
W 3 GND_B 8 Vbp_B B BK-
e 4 ov 9 +5V
5 Shield

<Power Connector pin arrangement>  <Encoder Connector pin arrangement>  <Brake Connector pin arrangement>

Outline dimenstion )
Model 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. Product Specifications

m FBL Series | APM — FBLO1A, FBL0O2A, 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 Pm NOI JIyIIGI Pln NO. JI\JHGI
name name - Signal
I 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 p|n arrangement> <Encoder Connector plﬂ arrangement> <Brake Connector pm arrangement>
. . . Key
. Outline dimenstion Bl e 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 0.56(1.3)
FBLO2A | 118.2(158.2) 88.2(128.2) 59.5(59.3) 14 | 0018 | 5 | 5 | 3 0.74(1.48)
FBLO4A | 138.2(178.2) | 108.2(148.2) 79.5(79.3) 14 | 0018 | 5 | 5 | 3 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. Product Specifications

m FCL Series | APM - FCLO4A, FCLO3D, FCLO6A, FCL0O5D
APM - FCLO8A, FCLO6D,FCL10A, FCLO7D

!
—— |
E
| |
4-06.6
PCD 900.12
-2 36 7—‘
25 ‘
Z ]
S :
“ E D
! mo.o‘” L ‘EI
3 |10
TTo04A "Lc 40.5
L+0.5"
= =%
E]
E D
(] E
<When the cable withdrawal direction is opposite to the axis>
- Sigmat Multi Turn (M) .,
O —— O Pin No. name Pin No. ilz:\anl Pin No. il_?::l
—_— 1 U 7 ARfRe 5 AR
2 V 2 SLO 7 /SLO
|: 3 W 3 GND_B 8 VbD_B
4 ov 9 +5V
PE FG 5 | Shield
<Power Connector pin arrangement> <Encoder Connector pin arrangement> <Bral
Outline dimenstion Key dimenstion .
Model Weight(kg)
L LM LC s| H T |w/|u
FCLOAAFCLOS | 1387(170.5) | 98.7(130.5) | 70(69.8) |14 | 0018 | 5 | 5 | 3 | 152(232)/1.26(2.06)
FCLOG’;FCLOS 156.7(197.5) | 116.7(157.5) | 88(87.8) | 19 | 0021 | 6 | 6 | 35 | 2.14(2.94)2.12(2.92)
FCLOBAFCLOS | 174.7(215.5) | 134.7175:5) | 106(105.8) | 19 | -0.021 | 6 | 6 | 35 | 2.68(3.48)2.66(3.46)
FCLlO/;FCLm 192.7(233.5) | 152.7(193.5) | 124(123.8) | 19 | 0021 | 6 | 6 | 35 | 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. Product Specifications

m HB Series | APM-HBO1A (Hollow Shaft)
APM-HBO02A (Hollow Shaft)
APM-HBO4A (Hollow Shaft)

"CB" 495
(10,04 A < e q
4-06 ‘ - N
PCD 70:0.12 004 I @ } m B
A M
1
4 i
) [ | e | S q e
SN T [ L I 3 g
oln 0 ! i o Q
DI 5 | =
Q| Q -4 | | |- 4
Tco.s/ ‘
Y |
"’
3|
15 gve 7
"L£0.1"
<Power Connector> <Encoder Connector>
. Signal " Signal . Signal
Pin No. Signal .E. Pin No. name Pin No. name Pin No. name
- E n ; ”""S‘e d 1 A 6 /Z 11 W
] 2 v 2 /A 7 U 12 /W
3 B 8 /U 13 +5V
3 W
5 z 10 N 15 SHIELD
Plug : 172167-1(AMP) Plug : 172171-1(AMP)
Outline dimenstion
Model Hollow Shaft 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. Produ

ct Specifications

m HE Series | APM-HEO9A (Hollow Shaft)
APM-HE15A (Hollow Shaft)
APM-HE30A (Hollow Shaft)

|
6-M5 Tap, depth 10
‘ : PCD52+0.12

4-09
PCD145+0.15

(@)
=

0.

02

[

0

130
©@110-0.035

o]

@64.9-0.01

n

+0.06

@ 40+0.03

-

240+003
©59.9-8.01
o282

130 %% 46‘3,‘ N g
X i 385
& 0058
27 "M
"
<Power Connector> <Encoder Connector>
. Signal . Signal . Signal
L] Pin No. | >'9n@ PN NO- | name | PMNO | ‘ame | PMNO- | ame
A ”aS‘e A A F /Z P w
DO OA 5 v B /A K u R /W
C B L U H 5v
co o8B c hid D /B M /V G +OV
D FG
E z N /N J SHIELD
Plug : MS3102A20-4P Plug : MS3102A20-15P
Outline dimenstion
Model Hollow Shaft WeightKg)
L LM LC
HEO09A 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. Product Specifications

wFE(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)0O6MAPM-FE(P)22A, FE(P)16D, FE(P)13G, FE(P)09M, FE(P)30A, FE(P)22D, FE(P)17G, FE(P)12M

4-39
PCD145£0.15 .
[0[0.041A] "
=
= ki
40 =
25
s = T
2 S ‘
S B
g
5 b ||
130 75:5\ :
6~ “%13 "L 382
W;.( % [10.04[A] LM05
58 "LM£0.5"
/“\ | "L£05"
&
N s
<Power Connector> <Brake Type Connector>
| Pin No. ilgnr;z
= W Pin No. i‘gn'l‘;' Pin No. if:]?
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. if:\ael Pin No. igrr;ae] Pin No. ilgnr«]]‘:] Pin No. rswlgr:ae] Pin No. ilagrrr]\a: Pin No. i'g:]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 Voo_B N ) SHIELD E R N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Outline dimenstion Key dimenstion
Model Weight(Kg)
L LM LC S T w U
FEQ9A,FEQ6D,
197.3(235.3) 139.3(177.3) 89.8(89.6) 19 5 5 3 5.04(6.58)
FEO5G,FEQO3M
FE15A,FE11D,
217.3(255.3) 159.3(197.3) 109.8(109.6) 19 5 5 3 6.74(8.28)
FEQ9G,FEO6M
FE22A,FE16D,
237.3(275.3) 179.3(217.3) 129.8(129.6) 22 6 6 3.5 8.48(10.02)
FE13G,FEQ09M
FES0A,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. Product Specifications

» 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

4-¢13.5 ﬂ
PCD200:0.15
\ i
A2
— +l
1 [7s) %—‘
3 Q" L 3
’4—»‘ = %
o3 ‘ AR
=
8
g = E
A
B ]
, §
180 3— 17
- > g F+ "L 51.7
[fo.04 - > < >
WH R "LM+0.5"
D o "L+0.5" 7
(Shaft ’
Dimension Detail)
<Power Connector> <Brake Type Connector>
L Pin No. i'ag']:]ael
A U Pin No. i'agr';ae' Pin No. i‘g’;i'
DO OA B v; A U D FG
CoO OB C w B v E BK+
D FG C w F BK-
Plug : MS3102A22-22P Plug : MS3102A24-10P
<Serial M-Turn Connector> <Serial S-Turn Connector>
Pin No. ilg:]ae] Pin No. i'f;ae' Pin No. ilag:f;l Pin No. ilgr:?gl Pin No. ilgr:ae] Pin No. ig:\il
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 £ . N . ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Outline dimenstion Key dimenstion Eve
Model b(}l’ts Weight(Kg)
L LM LC LR S QW | T |W | U
FP30A, FF22D | 557 5308.9) | 178.5(229.9) | 129(128.7) 125
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 8 5 25.2
FE30M 331.5(382.9) | 252.5(303.9) | 203(202.7) (32.9)
FF75D, FF60G, o 33.8
FE44M 384.5(435.9) | 305.5(356.9) | 256(255.7) 42 i (41.0)
(-0.016~0)
FF75G(F 3) 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.

| 2-37



2. Product Specifications

aFG(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

4-M8 Tap &S - - 20.5+0.5
PCD2520.5 0 f ;&523355%%5 OD.0AA] :
90° 5714 £0. [
= | B :
A n
| O
60 o A 2 &
| =
> _ 3 &
+H|
© &
3
oS ' v
o
Q
) —
7002 || | =}
‘ |
Y
69)0 4— ~——~»"LF"
"LC+0.5" 67
[[0.04A} = e >
65 | "LM£0.5" |
"L+0.5"
M12 Tap, Z0[25
FG110D,FG85G,FG60M Tap 7t&
<Power Connedior> <Brake Connedors>
" Bin Mo Signal O
- naLr‘ne c P Pin Mo. Polarity
DO oA 3 m O O A BK +
CoO OB c w oB ? ::
] FG = -
Plug : MS3102A22-22P .
= 23 Plug : M53102432-17P Plug - MS3102A14-7P
<Serid M-Turn Connector> <Serial 5-Turn Connector>
Fin Mo. nlgr:‘ael 1| FinNe iig:g Pin MNo. iigr':]zl in No. Signal T . "o [ Signal in rim | Si9nal
A MA GND_B P - A :“al:e E fame P nalve
B MA K R B SMA K R -
[ sSLO H +5W C 3LO L H +5V
D SELO M G oV ] fSLO M G ov
3 Voo B M J SHELD £ N N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Outline dimenstion Key
dimenstion Power Weight
Model
Connector K
L LM LC LF LQ S T W U (Kg)
FG22D, FG20G 2295 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 22-22P 28.02
FG30M (348.7) (283.7) (167.2) 8 (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,
418.5 353.5 304 45 MS3102A 66.2
FG85G 21 173 10 6
(484.7) (419.7) (303.2) (-0.016~0) 32-17P (82.6)
FG60M (F 3)

Notel) Use DC power (90 V) to operate the brake

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

Note3) Connector specification is MS3102A32-17P
m FG(P) Series | APM-FG(P)110G

4-M8 Tap, DP18

PCD252+0.2
90°5214 ﬂ»zo.sios
15
g — QO -
| .
o
110 - &
% | 8|7
S HE
g ‘ ®
(DOI 5
1<t 7 \
Q
Q © 1l
o3 = —
3
|710.02
44%22 L 60
([10.02[A]
"LM0.5"
"L£0.5"
M12 Tap, DP25
<Power Connector> <Brake Connector>
. N Signal 0
Pin No. name Pin No. Pplar
A u C A it
DO OA 5 v o Ie) A BK+
B BK-
cCO OB C w
D FG o8B C NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Turn Connector> <Serial S-Turn Connector>
- Signal | o Signal | o Signal
PinNo. | 29780 | PinNo. | 298 | pinNo. | 2909 pin No. [>9I T pin No. [ 1973 T pin o, | S92
A MA F GND_B P - A MA F - P B
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 - J SHIELD E B N B J SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Outline dimenstion .
Power Weight
Model c . K
L LM LC onnector (Kg)
FG110G 468.5(527.7) 353.5(419.7) 304(303.2) MS3102A 32-17P 66.3(82.7)

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. Product Specifications

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

4-M8, Tap %\ 4-2135
PCD252:0.15 PCD235:02
,74‘ [00.041A] \CXD -
@ 110 3
~
8 o3
N 8
o
@ ]|
—
o
) 60
M12 Tap, DP25
<Power Connector> <Brake Connector>
= - Signal | 0
Pin No. name Pin No. Pf;lar
A U C A it
DO OA o le) A BK+
B \%
B BK-
cCO OB C W
D FG OB C NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Tum Connector> <Serial S-Turn Connector>
- Signal - Signal " Signal
PinNo. | 798" | PinNo. | 297¢" | PinNo. | 99 Pin No. ilg;ael Pin No. Sﬂlg:\? Pin No. ilgrr;al
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 N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Outline dimenstion
Power .
Model c N Weight (Kg)
L LM LC onnector
FG150G 574(630.5) 458(514.5) 408(405) MS3102A 32-17P 92.2(108.6)

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. Product Specifications

2.1.2 Motor type and ID

[200V]

Model mane ID Watt Remark Model name ID Watt Remark
SAR3A 1 30 DB03D 601 63
SARS5A 2 50 DBO0O6D 602 126
SAO01A 3 100 DBO09D 603 188

*SA015A 6 | 150 | Massproduction 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
SCO04A 21 400 DE60D 633 1257
SCO06A 22 600 DFA1G 641 1728
SCO08A 23 800 DFA6G 642 2513
SC10A 24 1000
SC03D 25 300
SCO05D 26 450
SC06D 27 550
SCO07D 28 650
HEO9A 77 900 Hollow Shaft
HE15A 78 1500 Hollow Shaft

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

Model name ID Watt Remark Model name ID Watt Remark
FALR5A 702 50 FF30A 781 | 3000
FALO1A 703 | 100 FF50A 782 | 5000

*FALO15A 706 | 150 g"f";‘;f,\;’;‘:gﬁ‘;gig FF22D 785 | 2200
FF35D 786 | 3500
FBLO1A 714 | 100 FF55D 787 | 5500
FBLO2A 715 | 200 FF75D 788 | 7500
FBLO4A 716 | 400 FF12M 789 | 1200
FF20M 790 | 2000
FCLO4A 729 | 400 FF30M 791 | 3000
FCLO6A 730 | 600 FF44M 792 | 4000
FCLOSA 731 | 750 FF20G 793 | 1800
FCL10A 732 | 1000 FF30G 794 | 2900
FF44G 795 | 4400
FCLO3D 733 | 300 FF60G 796 | 6000
FCLO5D 734 | 450 FF75G 804 | 7500
FCLO6D 735 | 550
FCLO7D 736 | 650 FG22D 811 | 2200
FG35D 812 | 3500
FEO9A 761 | 900 FG55D 813 | 5500
FE15A 762 | 1500 FG75D 814 | 7500
FE22A 763 | 2200 FG12M 821 | 1200
FE30A 764 | 3000 FG20M 822 | 2000
FEO6D 765 | 600 FG30M 823 | 3000
FE11D 766 | 1100 FG44M 824 | 4400
FE16D 767 | 1600 FG60M 825 | 6000
FE22D 768 | 2200 FG20G 831 | 1800
FEO3M 769 | 300 FG30G 832 | 2900
FEO6M 770 | 600 FG44G 833 | 4400
FEO9M 771 | 900 FG60G 834 | 6000
FE12M 772 | 1200 FG85G 835 | 8500
FEO5G 773 | 450 FG110G 836 | 11000
FE09G 774 | 850 FG150G 837 | 15000
FE13G 775 | 1300
FE17G 776 | 1700

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

[400V]

Model name ID Watt Remark Model name ID Watt Remark
FEPO9A 261 900 FFP44G 295 4400
FEP15A 262 | 1500 FFP60G 296 | 6000
FEP22A 263 2200 FFP75G 297 7500

FEP22A | 277 | 2200 | s proucion
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
FEPOSM 271 900 FGP30M 323 | 3000
FEP12M 272 1200 FGP44M 324 4400
FGP60M 325 6000
FEPO5G 273 | 450 *FGP6OM | 326 | 6000 | LSS producion
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
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2. Product Specifications

2.2

Servo Drive

2.2.1 Product Characteristics (200[V])

Name L7NHA | L7NHA | L7NHA | L7NHA | L7NHA | L7NHA | 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]
Power Control power Single-phase AC200 ~ 230[V](-15 ~ +10[%]), 50 ~ 60[Hz]
Rated current (A) 14 1.7 3.0 5.2 6.75 135 16.7 32 394 76
Peak current (A) 4.2 5.1 9.0 15.6 20.25 40.5 50.1 90.88 98.5 190
Quadrture(Incremental) , BiSS-B, BiSS-C(Absolute, Incremental)
Encoder Type Tamagawa Serial(Absolute, Incremental), EnDat 2.2
Sinusoidal, Analog Hall
Speed control
Maximum 1 : 5000
range
Frequency
Control Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
response
performan
Speed +0.01% or lower (when the load changes between 0 and 100%)
ce
regulation +0.1% or less (temperature of 25°C (+10))
Torque control
Within £1%
repeatability
FoE (Firmware download)
Communication
EoE (Parameter setting, adjustment, auxiliary functions, and parameter copy through UDP)
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
EtherCAT DC
Sl (Distributed Sync by DC mode Minimum DC cycle: 250[us]
cation Clock)
Specificall || £p gisplay | Link Act IN, Link Act OUT, RUN, ERR
on Profile Position Mode
Profile Velocity Mode
Profile Torque Mode
Cennz alive Cyclic Synchronous Position Mode
il Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode
Homing Mode
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Digital Input

Input voltage range: DC 12[V] ~ DC 24[V]
A total of 8 input channels (allocable)
You can selectively allocate a total of 52 functions.

(*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2, *P_CL, *N_CL, PROBE1, PROBE2, EMG, A_RST,

Digital SV_ON, LVSF1, LVSF2)
Input/Out Note) * Default allocation signal.
put 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, *ALARM+, *READY%, *ZSPD+,
INPOSZ, TLMT#, VLMT%, INSPD+, WARN+, TGON+, INPOS2+)
Note) * Default allocation signal.
- Analog Input ::nput Yolt.age range: -10 ~ J.rlO[V], ' '
unction: Analog torquelimit(1 channel, disable to allocation)
LigPom Analog Output Atotal of 2 input channels (allocable)
put

You can selectively allocate a total of 25 kinds of output.

Safety Functions

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

Function Firmware download, parameter setting, adjustment, auxiliary functions, and parameter copy function.
uUsB Communication
Conform to the USB 2.0 Full Speed Standard.
communic standard
ation Connecting
PC or USB storage medium
device
Dynamic braking | Standard built-in (activated when the servo alarm goes off or when the servo is off)
Regenerative
Both the default built-in brake and an externally installed brake are possible
braking
Display function | Seven segments (5 DIGIT)
Built-in
Self-Setting
functions Possible to set the drive node address by using Rotary Switch
Function
Add-on functions | Gain adjustment, alarm history, JOG operation, origin search
Fleitzsilor Overcurrent, overload, excessive current limit, overheat, overvoltage, undervoltage, overspeed,
. encoder error, position following error, current sensing error, etc.
functions
Use temperature
/Storage 0 ~ +50[°C] / -20~ +65[°C]
Use temperature
environm Use humidity
ent /Storage 90% RH or less (no condensation)
humidity
Other Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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2. Product Specifications

Name
Item L7NHBO10U | L7NHB020U | L7NHBO35U | L7NHBO50U | L7NHBO75U | L7NHB150U
i - ~ - ~ 0, P
Input Power Main power Three-phase AC380 ~ 480[V](-15 ~ +10[%]), 50 ~ 60[Hz]
Control power Single-phase AC380 ~ 480[V](-15 ~ +10[%)]), 50 ~ 60[Hz]
Rated current (A) 3.7 8 10.1 17.5 22.8 39
Peak current (A) 11.1 24 30.3 47.25 57 97.5
Quadrature(Incremental)
BiSS-B, BiSS-C(Absolute, Incremental)
SNEaREr 22 Tamagawa Serial(Absolute, Incremental)
EnDat 2.2
Speed control
Maximum 1 : 5000
range
Frequency
Control Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
response
performanc
+0.01% or lower (when the load changes between 0 and 100%)
® Speed regulation
+0.1% or less (temperature of 25°C (£10))
Torgue control
Within £1%
repeatability
FoE (Firmware download)
Communication
EoE (Parameter setting, adjustment, auxiliary functions, and parameter copy through UDP)
Specification
CoE (IEC 61158 Typel2, IEC 61800-7 CiA 402 drive profile)
Physical layer 100BASE-TX(IEEE802.3)
Connector RJ45 x 2
EtherCAT Distance Within 100 m between nodes
; DC
CEMIIITE Sync by DC mode Minimum DC cycle: 250[us]
citan (Distributed Clock)
Specificatio LED display LinkAct IN, LinkAct OUT, RUN, ERR
Profile Position Mode
n
Profile Velocity Mode
Profile Torque Mode
Cennz alive Cyclic Synchronous Position Mode
il Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode
Homing Mode
Digital Input voltage range: DC 12[V] ~ DC 24[V]
Input/Outpu Digital Input A total of 8 input channels (allocable)
t You can selectively allocate a total of 12 functions.
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(*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2, *P_CL, *N_CL, PROBE1, PROBE2, EMG, A_RST)

Note) * Default allocation signal.

Digital Output

Rated voltage and current: DC 24 V + 10%, 120 mA

A total of 4 input channels (allocable)

You can selectively allocate a total of 11 kinds of output

(*BRAKEH#, *ALARM<, *READY+, *ZSPD+, INPOS+, TLMT#+, VLMT%, INSPD+, WARN+, TGON4,
INPOS2+)

Note) * Default allocation signal.

Input voltage range: -10 ~ +10[V],

Analo Analog Input
9 Function: Analog torquelimit(1 channel, disable to allocation)
[UELSHEE Atotal of 2 input channels (allocable)
t Analog Output
You can selectively allocate a total of 15 kinds of output
Safety Functions 2 input channels (STO1, STO2), 1 output channel (EDM)
Function Firmware download, parameter setting, test run, monitoring, parameter copy function
USB Communication
Conform to the USB 2.0 Full Speed Standard.
standard
Connecting device | PC or USB storage medium
Standard built-in (activated when the servo alarm goes off or when the servo is off)
Dynamic braking Note) There is a possibility of DB resistance burnout when using excessive DB (Dynamic Brake) or
using 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 . .
Display function Seven segments (5 DIGIT)
functions Self-Setting
Possible to set the drive node address by using Rotary Switch
Function
Add-on functions | Gain adjustment, alarm history, JOG operation, origin search
Protection . -
Overcurrent, overload, excessive current limit, overheat, overvoltage, undervoltage, overspeed,
T encoder error, position following error, current sensing error, etc.
Use temperature
/Storage 0 ~ 50[°C], -20 ~ 65[°C]
Use
temperature
environmen
Use humidity

t

/Storage humidity

90% RH or less (no condensation)

Other

Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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2. Product Specifications

_
2.1 Options and Peripheral Devices

m Option (Incremental encoder cable)

. Small capacity AMP Type INC encoder cable
Category For signal Product Name pactty P
APCS- .
Name (Note 1) Applicable Motors All model of APM-SA/SB/SC/HB SERIES INC
EOOCAS
Motor Side Connector Drive Side Connector
W“
h— j ] {{ [ e=]]
a < 2
MR HE ) [ PIN | Encoder | PIN | Encoder | PIN | Encoder
|t | |t | | Mo | “ond | Mo, | Signal | No. | Signal | Me. Signal
1A6211wh~a*1weﬁ1_15
sz?uuw I—2W7ov1zx
“ 3] B [8] O [13]+5V -8« 3] v 8] 7 [13] A
Spec. 4] B [9] v [14] oV 4 | V 9] Z [14] 5V
S| 7z [10] V_[15 [smew &2 5| U [10| B [pate|SHIELD
1. Motor connection
a. CAP Spec(15 Position) : 172163-1(AMPA}
b. SOCKET spec. : 170361-1(AMPA})
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
Category For signal el NamE Medium-large capac(;;)éllt\alls Type INC encoder
APCS- g All model of APM-SE/SF/SG/LF/LG/HE
Name (Note 1) ELCLBS Applicable Motors SERIES INC
Motor Side Connector Drive Side Connector
- =y =1
| {{ [L7 En
.___’ N Ll =
PN l:::r PN !;.-;:r (] !sn::::- @) FIN | Encoder | FIN | Encoder | FIN | Encoder
Ha, Ma. Mo, No, Signal No, Signal Mo, Signal
AAFZDWFHH,,1wsPJ11B
Spec Bl A [K| U [R[ W I*zW";ovrzz
pec. Cl B il o [H[sv] -||Bfle [TV [8] 7 [13] A
D] B [M|] v [Gg[ov 4 | V 9] 7 T1a]+5v
E| Z [N V [ J [swew L O | 5| _U |10 _B_ |piateSHIELD
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 (777 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 (Serial encoder cable)

. Small capacity AMP Type serial encoder cable
Category For signal Product Name (sigle turn)
Name (Note 1)| APCS- EOOOCS Applicable Motors All model of APM-SB/SC SERIES S-turn
Motor Side Connector Drive Side Connector
_~Te F
| { [crems o] | |
Tl B
PIN | Encoder | PIN | Encoder PIN | Enceder | PIN | Encoder | PIN | Encoder
1 No. | Signal | No. | Signal No. | Signal | No. | Signal | No. | Signal
€@ 1 %’R_ 61 - T - [6 | -
2 1145V 2 - 71 0v [12] -
Spec. [[D 3 [SLO| 8] 0V 3| MA [ 8] - [13] -
= 4 [ SCO | 9 [SHIELD 4 [ MA 9] - [14]+5V
5] - 5 | SLO [ 10 ] =~ [Plate]SHIELD
1. Motor connection
a. CAP Spec.(9 Position) : 172161-1(AMP)
b. SOCKET spec. : 170361-1(AMP)
2. Drive connetion(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 Bl NamE Small capacity AMP Type serial encoder cable

(multi turn)

Name (Note1)

APCS- EDOOCS1 Applicable Motors All model of APM-SA/SB/SC SERIES M-turn

Spec.

Motor Side Connector

Drive Side Connector

E
~A
PIN [Encoder | PIN |Encoder =ﬁ= PIN [Encoder] PIN [Encoder] PIN [Encoder
- —— po| we |we| us | ® pa | s [ps| as |ws| ss
1] mA 16 fenoB i~ Il 1| —Js]sOf11] -
2| WA | 7 | +5v "2-7ov12—
3|lso|s|lov ]| ~|EBWo |3 mMa s8] - [13] -
/
4 | SO | 9 [sHiELD 4| MA | 9 14 | +5v
5 |voo_g © 5 | SLO | 10| — [Piate|SHIELD)

1. Motor connection
a. CAP Spec.(9 Position) : 172161-1(AMP)
b. SOCKET Spec.: 170361-1(AMP)
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)

Battery Connector

pz| Encoder M& |uMay
1_| BATTERY(VDD_B)

T
2_[BATTERY OV(GND_B) | s |
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m Option [serial encoder cable]

Applicab Spec.
Category el NameNote) le
Name : : .
Motors Motor connection Drive connection(CN2)
" ® [
| (( |L7 Biss Enc|:|
APM- o L
SEP
APM-
S/Flat SFP [P e
pos aE
SGP RED
S-turn APCS- APM REd
. - E| -
For signal Encoder EoooDS =
cable FEP : -
(medium APM-FFP B
capacity) APM-
FGP 1. Motor connection
SERIES a. PLUG spec. : MS3108A 20-29S
All 2. Driver 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 o e A
Al MA | M -
APM- el m [ n] =
S/Flat SFP DEILE
Series APM- o
eturn SGP S
i Encoder APCS- APM-
For signal b Er DS FEP 1. Motor connection
cable
(medium APM-FFP a. PLUG spec. : MS3108A 20-29S
capacity) Al‘:Fg\g' 2. Motor connection(CN2)
SERIES a. CASE spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
All b. CONNECTOR spec.: 10114-3000VE(3M) or SM-14J(Suntone)
models | 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 (777 in the name indicates the type and length of each cable. Refer to the following table for this information
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2. Product Specifications

Product S ; ; ;
. mall capacity Flat type motor serial encoder cable(single
Category For signal pacity yp t (sing
Name urn)
APCS- ENOOES(Front Direction)/ Applicable
Name (Note 1)  Apcs. errrEs-R(Rear Direction) Motors All model of APM-FB/FC SERIES S-turn
Motor Side Connector 3 Drive Side Conn =]
[ U [==]]
@ K
P i;:;' PN hg::' (O) FIN | Encoder | PIN | Encoder | PIN | Encoder
| o | Swns ] M | Mo. | Signal | No. | Signal | No. | Signal
S o | e | T B o B
2 | SLO| 7 [ 300 I 21 - [ 7lov 2] -
31 - |8 - - Ble [ 3T MA B = [13] -
Spec. e W0V [9[s5V — 4 [ MA [ 91 = [la]5V
S |SHIELD 5 | SLO | 10 - |Plate/SHIELD
. 10 o6 | Tos[ ]
1. Motor connection 20 o7 bo o4
a. CAP spec.: 2201825-1(Tyco) 3o o8 Bo o3
b. SOCKET spec. : 2174065-4(Tyco) a2 |°_" o o
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) (Front) (Rear)
3. Cable spec.: 3Px0.2SQ or 3Px24AWG
Product s ; ; ;
. mall capacity Flat type motor serial encoder cable(multi
Category For signal pacity yp (
Name turn)
Name (Note 1 APCS- ENONES1(Front Direction)/ Applicable All model of APM-FAL/FB(L)/FC(L) SERIES M-
APCS- EDODJES1-R(Rear Direction) Motors turn
Motor Side Connector Drive Side Connector
= = ~Jo F
s | pa
-
[PIN [Encoder| PIN [Encoder [PIN [Encoder] PIN [Encoder| PIN [Encoder]
pe ] ds W] 48 | gis] &S (S| {s IHs] 4
1] MA [6] WA | 1 - Tse[SO[11] -
(Rear Direction) AENEED 2| = [7 [ ov [12] =
Spec. 3 GND_H 8 VDD_H 3 mal8] - |13] -
4] 0v |9 +sv 4 | WA 19| - |14] +5v
5 | Shield 5 | sLo | 10| — |Piate[SHIELD]
(Front Direction) Battery Connector
1. Motor connection
a. CAP spec.(9 Position) : 2201825-1(Tyco)
b. SOCKET spec. : 2174065-4(Tyco)
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) i
3. Cable spec.: 4Px0.2SQ or 4Px24AWG 4. Battery connection pe| Encoder {S |44
4. Battery connection 1 _|BATIERY(VDDB) | &
a. CONNECTOR spec. : 5267-02A(Molex) 2 |BATTERY OV(GND_B) | @ |
b. Battery spec. : ER6V(TOSHIBA, AA, 3.6V, 2000mAh)

note3) Note 1) The (111 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)

Category For power Product Name Small capacity AMP Type power cable
APCS- Applicable
Name (Note 1) PUOLGS Motors All model of APM-SA/SB/SC/HB SERIES

Motor Side Connector

Drive Side Connector

—=— «
— & |Phase ¥
y W] 1
LEAD
II_-@ILD WIRE \\.v/v %
1. Motor connection
a. CAP spec.(4 Position) : 172159-1(AMP)
b. SOCKET spec. : 170362-1(AMP)
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 bISEZ open Product Name Small capacity AMP Type brake cable
Name (Note 1)| APCS- POOOKB Aﬁ’v'p(i't?r‘g'e All model of APM-SA/SB/SC SERIES
Motor Side Connector Drive Side Connector
/L
[ i | (¢ [amere]
PIN
LH= Phase No.
BRAKE + 1
SIEE, WIRE - 2

1. Motor connection
a. CAP spec.(2 Position) : 172157-1(AMP)

b. SOCKET spec. : 170362-1(AMP)
2. Brake power

3. Cable spec. : 2Cx0.75SQ or 2Cx19AWG

a. Connection terminal spec.: 1.5x3(Ring Terminal)

Notel) The (1777 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)

Category For power Product Name Medium capacity MS Type power cable(130 Flange)
Name (Note)| APCS- POITHS A?\ch);gargle All model of APM-SE/FE/HE SERIES

Motor Side Connector

Drive Side Connector

J L

| ( fraee] -
— & |Phase|PIN No.
A0 o©bD LEAD 3 ;
Spec. so oc WIRE —yT—3
FG_|FG | 4
1. Motor connection (MS : Military Standard)
a. PLUG spec. : MS3108B 20-4S
2. Drive connection(U,V,W,PE)
a. UV,W pin spec.: 2512
b. PE pin spec.: 2.5x4(Ring Terminal)
3. Cable spec. : 4Cx2.55Q or 4Cx14AWG
For power & Medium capacity MS Type power/brake cable (130
Category brake Product Name Flange)
Name (Note)| APCS- POOONB Am'tf)?g'e All model of APM-SE/FE SERIES

Spec.

Motor Side Connector

1. Motor connection

[

Drive Side Connector

a. PLUG spec. : MS3108B 20-15S(MS)

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

-
L E|Phase N Ne.

U A
wire| Y| B

W C
FG| FG D |
rak + E
WIRE[ — F

Notel) The (1771 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)

Category For power P,L;?:gt Medium capacity MS Type power cable(180/220 Flange)
APCS . SF30A, SF22D, LF35D, SF20G, LF30G, SF12M, SF20M LF30M
Name (Not - Applicable SG22D, LG35D, SG20G, LG30G, SG12M, SG20M, LG30M
(Note) POCOIS Motors FF30A, FF22D, FF35D, FF20G, FF30G, FF12M, FF20M, FF30M
FG22D, FG35D, FG20G, FG12M, FG20M, FG30M
Motor Sid nector Drive Side Connector
I (i fames]]
. 5 |Phase|PIN No.
U 1
adsas
FG FG 4
Spec.
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.: 2512
b. PE pin spec.: 2.5x4 (Ring Terminal)
3. Cable spec.: 4Cx2.55Q or 4Cx14AWG
Product Medium capacity MS Type power/brake cable(180
Categor For power & brake
gory p Name Flange)
Applicable | sF30A, SF22D, LF35D, SF20G, LF30G, SF12M, SF20M LF30M
Name (Note)| ~ APCS- POOOPB - FF30A, FF22D, FF35D, FF20G, FF30G, FF12M, FF20M, FF30M
Motor Side Connector Drive Side Connector
®
(( [l | nmwe | lllll
. ¥
2 E{Phase i no
LEAD 3 g
WIRE
W C
Spec. FG| FG | D
Brak + E
mel — F

1. Motor connection
a. PLUG spec. : MS3108B 24-10S(MS)
2. Driver 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. Product Specifications

Option [Medium capacity power cable]

Product Applicable
(Note)
Category Name Name Motors Spec.
Motor connection Drive connecction
il
| {
Power APM-SEP "o oo u | A
cable LEAD [Ty B
For power | (400V/medi APCF- APM-FEP BO Oc WIRE
o w C
P (400vimedi | - p-rpg | gERIES .
um capacity <Motor side Connector> FG FG D
130Flange) All model .
1. Motor connection
a. PLUG spec. : MS3108A 20-4S
2. Drive connection (U,V,W,FG)
a. U,V,\W pin spec.: 1512(Ferrule)
b. FG pin spec.: 1.5x4(Ring Terminal)
3. Cable spec.: 4Cx1.5SQ or 4Cx15AWG
Motor connection Drive connec
)
o o =
Power WRE | 2
w
cable APM-SEP Fc_ | Fo | o
(Brake type) + E
(4OOV/ APCE- APM-FEP <Motor side Connector> %',-’ﬁq? — F
For power - o SERIES
medium POOONB .
capacity All model | 1. Motor connection
130Flange) a. PLUG spec. : MS3108A 20-15S
2. Drive connection
a. U, V, W pin spec.: 1512(Ferrule)
b. FG T AtQF : 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. : 2Cx0.755Q or 2Cx19AWG

Notel) The (1771 in the name indicates the type and length of each cable. Refer to the following table for this information.

5

10 20

Cable length(m) 3
FO3

Robot cable FO5 F10 F20
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2. Product Specifications

Applicable
Category Product Name | Name(Nete) Fli/rlJotors Spec.
SFP30A Motor connection Drive connection (CN2)
SFP22D o
SFP35D M
SFP20G l {
SFP12M
SFP20M
SGP22D : Phase] i,
SGP35D ) u A
SGP20G L v ] s
Power cable SGP12M i <
(400V/medium APCE EEFI)D?’ZC()):A <Motor side Connector> FG FG b
For power 3.5?(%'\3/?:%55 PITIS | EEP22D 1. Motor connection
FEP35D a. PLUG spec. : MS3108A 22-22S
180Flange) FFP20G | 2. Drive connection (U,V,W,FG)
FFP30G a. U,V,W pin spec.: 2512(Ferrule)
FFP12M b. FG pin spec. : 2.5x4 (Ring Terminal)
FFP20M 3. Cable spec.: 4Cx1.55Q or 4Cx15AWG
FGP22D
FGP35D
FGP20G
FGP30G
FGP12M
FGP20M
Motor connection Drive connection (CN2)
{
SFP30A
SFP22D
SFP35D 5 .
SFP20G LEAD [ 5
Power SFP12M WIRE ” c
cable(brake) SFP20M = w1 o
For power | (400V/medium | APCF- srake | + | E
capacity POCOIPB | EEP30A WIRE [ — F
3.5kW or less FEP22D 1. Motor connection
180Flange) FFP35D a. PLUG spec. : MS3108A 24-10S
FFP20G 2. Drive connection
FFP30G a. U, V, W pin spec. : 2512(Ferrule)
FFP12M b. FG pin spec.: 2.5 x 4(Ring Terminal)
FFP20M 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.: 2Cx0.755Q or 2Cx19AWG

Notel) The (177 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

FO05

F10 F20
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2. Product Specifications

Category

Product
Name

Name(Note)

Applicable
Motors

Spec.

For power

Power
cable
(400V/medi
um capacity
7.5kW or
less
180/220

Flange)

APCF-
PLIIS

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

Motor connection

Drive connection (CN2)

0
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,FG)
a. U,V,W,FG pin spec. : 4.0x 5(Ring Terminal)

3. Cable spec.: 4Cx4.0SQ or 4Cx11AWG

For power

Power
cable
(400V/Medi
um capacity
7.5kW or
less

180 Flange)

APCF-
POIILB

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

FFP50A,
FFP55D,
FFP75D,
FFP44G,
FFP60G,
FFP75G

FFP30M,
FFP44M

Motor connection

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 speec. : 1.5 x 3(Ring Terminal)
5. Brake cable spec. : 2Cx0.755Q or 2Cx19AWG

Notel) The [0 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

FO05

F10

F20
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2. Product Specifications

Category

Product
Name

Name(Note)

Applicable
Motors

Spec.

For power

Power
cable
(400V/medi
um capacity
15kW or
less
180/220
Flange)

APCF-
PLICMS

SFP75G,
SGP110D

SGPS5G,
SGP110G

SGP150G
SGPBOM
FGP110D,
FGP85G,

FGP110G

FGP150G
FGP6OM

Motor connection Drive connection (CN2)

0
=y
o]
0
(¢]
z D
° Z|

V]
AQ oOD
. o
BO OC WIRE

w

FG

o|O(@®]|>»

1. Motor connection

a. PLUG spec. : MS3108A 32-17S
2. Drive connection (U,V,W,FG)
a. U,V,W,FG pin spec.: 10x5 (Ring Termianl)
3. Cable spec.: 4Cx10SQ or 4Cx7AWG

For power

Brake cable
(200/400V
220 Flange)

APCS-
POCISB

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

Motor connection Power connection

Lead Wire
Phase

. Brake + A
(@] — B

1. Motor connection

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

a. Connection terminal spec. : 1.5x3(Ring Terminal)
3. Cable spec: 2Cx0.755Q or 2Cx19AWG

Notel) The (1771 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

FO05 F10 F20
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2. Product Specifications

m Option (Small capacity Flat/L Seires power cable)

Category

For power

Product Name

Small capacity Flat Type power cable

1. Motor connnection
a. PLUG spec. : KN5FT02SJ1(JAE)
b. SOCKET spec.:

2. Brake power
a. Connection terminal spec. :

APCS- POOOFS(Front Direction)/ Applicable )
Name (Note) APCS- POCOFS-R(Rear Direction) Motors All model of APM-FB/FC Series
Motor Side Connector Drive Side Connector
JL
{ o]
. = |Phase]
LEAD 3 g
WIRE
Spec. J W 1
FG FG 4
(Front Direction)  (Rear Direction)
1. Motor connnection ]+ — [
a. PLUG spec. : KN5FT04SJ1(JAE) ] w ~ [
b. Socket spec. : ST-KN-S-C1B-3500 (JAE) ]~ ~ ]
2. Drive connection (U,V,W,PE) - - [
a. U VW pin spec.: 1512
b. PE pin spec.: 1.5x4 (Ring Terminal) (Front Direction)  (Rear Direction)
3. Cable spec. : 4Cx0.75SQ or 4Cx18AWG
Category For brake Product Name Small capacity Flat Type brake cable
APCS- BOOOQS(Front Direction)/ Applicable )
Name (Note) APCS- BOOOQS-R(Rear Direction) Y- All model of APM-FAL/FB(L)/FC(L) Series
Motor Side Connector Drive Side Connector
/1
(] | | I (s ELTEIN
1 —
PIN
LlH= Phase No.
Spec. BRAKE + ']
(Front Direction) (Rear Direction) WIRE ~

ST-KN-S-C1B-3500 (JAE)

1.5x3(Ring Terminal)

H

5 @

(Front Direction) (Rear Direction)

3. Cable spec. : 2Cx0.55Q or 2Cx20AWG
Notel) 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
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Product Specifications

Category

For power

Product Name

Small capacity L Series power cable

Name (Not¢

1)

APCS- POOOLS(Front Direction)/
APCS- POOOLS-R(Rear Direction)

Motors

Applicable

All model of APM-FAL/FBL/FCL Series

Spec.

Motor Side Connector

(Front Direction)

1. Motor connection

a. PLUG spec. : SM-JN8FTO04 (Suntone)

b. Socket spec. : SMS-201 (Suntone)
2. Drive connection (U,V,W,PE)

a. UV\W pin spec : 1512

b. PE pin spec.: 1.5x4 (Ring Terminal)
3. Cable spec. : 4Cx0.75SQ or 4Cx18AWG
4. Others: In the case of FAL products, it is necessary to install the encoder cable after installing the power

(Rear Direction)

s [as] %
u 1
LEAD
WIRE v 2
w 3
F6 | FG | 4

(Front Direction) (Rear Direction)

cable.
Notel) 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
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Product Specifications

m Option(Drive cable)

Category For signal Product Name CN1 cable
Name (Note1l) ] APCS-CN1OOA Applicable Motors L7NH SERIES

Upper controller connection Drive connection CN1

o F ]

= (— 1T

O K z

9

I

- Pin Map -

Pin 1/0 signal | Pin | I/O signal Pin | 1/O signal Pin | 1/O signal
No. No. No. No.
1 Break+ 6 24V 11 Home 16 NC
Spec. 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)
b. CONNECTOR spec. : 10120-3000PE (3M)
c. CABLE spec. : ROW-SB0.1 x 20C (AWG 28)
Category T/B Product Name CN1T/B

APCS- :
Name (Notel) ZNCN1TOOO Applicable Motors L7NH SERIES

Drive connection CN1

Terminal connection
@ -
B (¢ mmcummm—f\y_
¥ ‘\/ﬁ @

- Pin Map -

Pin 1/0 signal | Pin | I/O signal Pin | 1/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)
b. CONNECTOR spec. : 10120-3000PE (3M)
c. CABLE spec. : AWG28 x 10P
2. Terminal connection
a. CONNECTOR spec. : HIF3BA-20D-2.54R (Hirose)
b. Terminal spec. : XTB-20H (Samwon Act)

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. Product Specifications

Category

For signal

Product Name

Communcation Cable(CN5)

Name (Notel)

APCS-CN5L7U

Applicable Motors

L7NH Series

Upper controller connection (USB Port)

Drive connection CN1

b —
B o
I B0
—
Spec.
1. PC connection: USB A Plug
2. Drive connection (CN5): Mini USB 5P Plug
3. Electrical requirement spec. :
double shielding, Twisted Pair, EMI filter attached
(Reference product : KU-AMB518 of SANWA )
Category CN Product Name CN1 Connector
Name (Note1) ] APC-CN2NNA Applicable Motors L7NH Series
1
[m
7 11
/) @
10
Spec.
© 20
A
1. CASE spec. : 10320-52A0-008(3M)
2. CONNECTOR spec. : 10120-3000PE(3M)
Category CN Product Name STO Connector
Name (Note1)] ~APCS-CN6K Applicable Motors L7NH SERIES
Spec. RS m%
1. MINI I/O By-Pass Connector : 1971153(TE)
Category CN Product Name CN6 Connector
Name (Notel) ] APCS-STOOOA Applicable Motors L7N Series
Drive connnection
i « @]
-Pin Map -
1. Plug Connector Kit Pin I | =
Spec. a. 2069577-1 (TE) Nol slona oz
2. Cable > | ~e —
a. 4P x 26AWGb > HWBB1 Minus Orange
3. Production naming 4 | HWBB1 Plus Orange /Stripe
a. APCS - STOO03A (0.3m) S | HWBB2 Minus Yellow
b. APCS - STO10A (1m) & | HWBB2 Plus Yellow /Stripe
c. APCS - STO30A (3m) 7 | EDM_ Plus White
8 | EDM Minus White /Stripe
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2. Product Specifications

Category CN Product Name CN6 Cable
Name (Note1) ] APCS-CN4NNA Applicable Motors L7N Series
o Pin Signal Color
: No. name
= \L‘I 1 Tx/RxO+ White/Orange
— o 2 | Tx/Rx0— Orange
1 3 Tx/Rx1+ White/Green
Spec. ' L] z-45 PLUG 4 | Tx/Rx2+ Blue
(8 Fina) S | Tx/Rx2— White /Blue
12 3456TE 6 Tx/Rx1— Green
1. Connector : 44915-0021(MOLEX) - I"/ Rxod White/Brown
S x/Rx3— Brown
2. Plug Housing : WRJ-45(WIztek) Plate Shield

Notel) The 177 in the name indicates the type and 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. Product Specifications

m Option (Braking resistance) / 200[V]

Categ | Producti | Name(Notel Applicable Spec
ory | on Name ) motor P
Resist €
ance resistanc | APCS-140R50 L70A0020
€ L70A0040
. Braking
Resist resistanc | APCS-300R30 L76A0080
ance e L70A0100
™
wn
11
o
L76A0200 !
. Braking 218
Resist ‘ (2P)
t APC-600R30
ance re5|seanc L70A0350 195
(3P)
A
e 235
™
wmn
o
|
Resist | Braking L70A0500 218
eSISL | resistanc | APC-600R28 L70A0750
ance 195
e (4P)
A
= 235
I | J
APCS- ﬁ-_[ fr
; 2000R3R3 ® [ JD
Resist rgg?;‘;gc L70A1500 | - | =
ance R 3310
(2000W) E%l ET_ 'T
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2. Product Specifications

Option (Braking resistance) / 400[V]

Categ | Producti | Name(Notel) Applicable Spec
ory on Name motor pec.
>3\ 198 :
L . =
"HBH s @B
Resist | Braking | s\pcg300rg2 | L70B0100
ance | resistance
L70B020o
Resist | Braking | APCS-600R140 LoPBO350 195
ance | resistance (600W x 2P)
(2P)
[e)]
[Te]
10 L 235 |
t2x10mm(5.3 Hole or M5 Tap)
5
L70B050 11.5i1.5_1L_ _ﬂ
Resist | Braking APCS-600R75 /L7D BO75D 21
. m) ]
ance | resistance 600W x 3P
( ) (3P) i_ 195 _Jl
o 7
Vi \
‘ 235 |
| 360 | &
L o
100
N (O]
Resist Braking APCS-
ance | resistance 2000R13R4 L70B1500 | = | e
H
i #
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 AEA
parallel
Notation 2P 3P 4P
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2. Product Specifications

m Option (Noise filter)

Cate | Production | Name(Note Applicable Spec
gory Name 1) motor pec.
L70A 0010
L70A 0020
APCS-TB6 L70A 0040
BO10LBEI L70A 0080
L70A 0100
L7oB 0100
APCS-TB6- L7oB 0200
BO20NBDC L70B 0350 Tl bk sy
RUIAC R E—
a —
L70A 0200 N . ! .
[ e
APCS-TB6- L70A 0350 SR |
BO30ONBDC @ il s (%) | a9
L70B 0500
Resi
stan Noise filter
ce APCS-TB6- L70A 0500
BO40AS
L7oB 0750 a—
o "\ = WL ] J
T T R .-7,“,,7@7 ‘ 10
- | J , - ‘ ==
+ ‘LL | “! M5 ﬁ:} T
(R ./ B— LG8 (169) @)
il .;__‘-U'Fﬁ. i
T == | .
FER !E | LABEL 3{51
i— o] |
APCS-TB6- e -
BOGOLAS L70B 1500 e \
I —— N S —
Taeh| | 40 <
“9'——; [ . % 4
[n; - t‘—r:* 19 1)
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3. Wiring and Connection

3. Wiring and Connection

3.1 Installation of Servo Motor

3.1.1 Operating Environment

Item Requirements Notes
. Consult with our technical support team to customize the product
Ambient o . ; . . - ) ’
0 ~ 40[°C] if temperatures in the installation environment are outside this
temperature
range.

ﬁ?ﬂgﬁg 80% RH or lower Do not operate this device in an environment with steam.

Ext | Vibration acceleration

vi)t; r(;;?;] 19.6 WS or below on both Excessive vibrations reduce the lifespan of the bearings.

the X and Y axis.

3.1.2 Preventing Impact

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

& Caution

3.1.3 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.

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

= |n order to protect against moisture or condensation in the motor, make sure that insulation
resistance is 10 MQ (500 V) or higher before installation.
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3. Wiring and Connection

3.1.4 The Load Device Connection

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

range.
N
— 0.03 mm or below (peak to peak)
Load
shaft_ _
= — 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 below
60 206 21 69 7
80 255 26 98 10 Lateral load _ l:
130 725 74 362 37 :
180 1548 158 519 53 | }
Il
<+—> "
220 1850 189 781 90 .
Axial load

3.1.5 Cable Installation

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

Ny

Do not apply pressure to or damage the cables. Use robot cables to prevent swaying when the
motor moves.
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3. Wiring and Connection

3.2

3.2.1

Installation of Servo Drive

Installation and Usage Environment

Environmental
Iltem o Notes
conditions
. A caution
Ambient o ) o
temperature 0~50[°C] Install a cooling fan on the control panel to maintain an
appropriate temperature.
A caution
Ambient Condensation or moisture may develop inside the drive during
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.
External Vlbl’at'IOI’l Excessive vibration reduces the lifespan of the machine and
o acceleration 4.9 :
vibration . may cause malfunctions.
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.
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3. Wiring and Connection

3.2.2 Installtion in the Control panel

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

40mm or
more
%g %g
1
tommiel: | B2 or?::)':‘e 10mm L% 10mm
or more- I pr more = o] | or more
I B, fghs «
& & &
@ g g
e ﬂ =3
| |1 I | [0f
k= D &
Ul &)@ Ul e U | e
40mm or 40mm or 10mm
more 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 assembile 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.
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3. Wiring and Connection

3.3

3.3.1

Three-
Phase
Power Input

AC200~230V

Note 1)

Diode

Thermister

Internal Block Diagram of Drive

Block Diagram of L7NH (100W~400W/200[V])

Current

c

<

=

| I
L

R

R
E

7))
A

\ \
Control Power ain Power Tmiernat -
- . Relay - PWM Signal U,V Current DB
Failure Failure Temperature ? Volt Braking Temperature : ; B
- Detection Detection Op_erat!on De?_egﬁgn Operation Detection sC D_etec_tlon Det'ectl_on Op_erat!on
Detection Circuit N - Circuit Circuit N L Circujt Circuit Circuit
freur Cirruit Cirguit Circyit
Single Phase
Power Input
AC200~230V
vain
a control M POWER Circuit contact
@' UV Current ¢
@ DC Voltage _ _
‘ BiSS-B,BiSS-C
Converter
ECA TAMAGAWA
N/OUT, EtherCAT
Communication EsC MCU / FPGA EnDAT =
USB -
USB A inusoidat,
————= Communichsen USB OTG FS 4—'
e Encoder | Encoder
P/C Insulation I/F inpiut
e '
Satetytunctrorm n
input Safetyuluzft\on Digital input Digital qutput Analog vmpm Anazlog _otitput
(2 points) (o8 (8 points) (4 points) (1 point ¢ iom )
ry T
cos:;eetcytigﬁ\(/;%) 1I/0 connection ‘Analog output connectign

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

Note?2) If using an external regenerative resistor, remove the B and BI 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.

13-77



3. Wiring and Connection

3.3.2

Note 1)

Diode Thermister

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

Note 3)
| N S N l
| |
Three- I I
Phase ! |
Power Input | I Current
AC200~230V L1 sepser U
7
L2 M £
L3 W
,,,,,,,,, .l a
‘r***Thermistef*ﬂ‘
} I ‘ &
L~ .l
\ } , .
Control Power ain Power mnternar DC Regenerative 1GBT N
" " Relay . PWM Signal UV Current DB
Failure Failure Temperature ! i Braking Temperature : h )
D . - Detection Detection Opgrat!on Iye?_egﬁ_gn Operation Detection sC D_etectlon Degect{on Opgrat!on
etection Circuit N N Circuit Circuit N - Cjreujt Circuit Circuit
Cirruit Cirguit Circyit
Single Phase
Power Input - ———
AC200~230V
Vain -
C1 AA I\S/I Contlrol U POWER Circuit contact
@T' N z UV Current t
DC Voltage
A A 9 ‘ ~&—={ BiSSBBISSC |a—
[—
Converter
N EchA T, EtherCAT TAMAGAWA
Communicatron ESC
MCU / FPGA EnDAT =
USB usB
—= Communicpen USB OTG FS <—>
00 7 00 7 e —
o/ 70N |o
i 1
J xT
e Encoder —‘ Encoder
( P/C Insulation I/F inpiut
Safety-function ¢
input Safetyuiuzctlon Digital input Digital qutput Analog _input Analog putput
2 points) & pglntt) (8 points) (4 points) (1 point) @ Eomts)
Safety device ) ! ‘ )
connection(STO) 1I/0 connection lAnalog output connectign

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

Note2) If using an external regenerative resistor, remove the B and BI 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.
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3. Wiring and Connection

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

Note 1)

Thermister

Note 3)

Encoder

|
Three- i
Phase !
Power Input ! Current
AC200~230V L1 | Sepsor
Lo U
L2 ! \
i 1
I I L
Le_ - E
ontrol Power ain Power fnternat DC -
. Relay - PWM Signal UV Current DB
Failure Failure Temperature / t Braking Temperature ! ! )
. Detection Detection Op‘erar\_on [}é%@g n Operation Detection sC D{ete;t\on Det_ectl_on Op_erat\on
Detection Circuit - - Circuit Circuit - - Cjrcujt Circuit Circuit
Cirruit Cirguit Cireyit
Single Phase
Power Input
AC200~230V
a cglnatlrll N POWER Circuit contact
UV Current ¢
DC Voltage _ _
‘ BiSS-B,BiSS-C
Converter
ECA TAMAGAWA
N/OUT, EtherCAT
i ESC
Communicat™®n MCU / FPGA EnDAT y
UsB
Communicisen USB OTG FS
e Encoder T
P/C Insulation I/F inpiut
Safety-function ¢
input Safetyuiuzftlon Digital input | | Digital output Analog input Analog output
(2 points (fo8iny (8 points) (4 points) (1 point) @ io'”‘s)
Safety device ‘ ) ! ‘ ;
connection(STO) I/O  connection /Analog output connectian

Notel) 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.

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

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

Pl T

I
Note 1) | !
T Iggbearze)te external regenerative resistance
Diode Thermister B+ B Note 3)
IGBT
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e i et
|
Three- !
Phase | | [l } I ﬂ{ ﬂ{ ‘{ I
Power Input ! ! i - J ! I Current
AC200~230V L1 [ Sepsor u
|
5 1 Thermister v ﬂ
| | M \\E
: i1 w A"
My |
= ST
I
T T2 |
!
-~ Thermister—~ notesy | M ]k '
oV —
L -
ain Power fnternat DC N
- ] Relay - PWM Signal UV Current DB
Failure Failure Temperature / It Braking Temperature ! ! .
- Detection Detection Operation Dve?_ecaﬁgn Operation Detection s Detection Detection Operation
Detection Cir - A Circuit Circuit NN . Circuit Circuit Circuit
Cirruit Cirguit Circyit
Single Phase
Power Input
AC200~230V
clzllwat‘r’:)\ W) POWER Circuit contact
UV Current ¢
DC Voltage
9 ‘ BiSS-B,BiSS-C
Lm_,
ECA Converter TAVAGAWA
N/OUS, EtherCAT
i ESC
CommunicaT™dn MCU / FPGA EnDAT F
Us B |
—== Communicy+en USB OTG FS
00 7 007
o/ A o/ A |
0
X X e Encoder T Encoder
P/C Insulation I/F inpiut
Safety-function Safety function " ¢ -
input ?yutgu Digital input | | Digital output | | - Analog input Angog e
(2 points) (T'point) (8 points) (4f0'm5) (1 point) EO S
Safety device ‘ . ! ‘ N
connection(STO) II/0 connection ‘Ana\og output connectign

Notel) 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.
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

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

Note 1)
Thermister Note 3)
CrT T T T T T T T T T T AT o nl
| |
Three- I !
Phase ! !
Power Input | I Current
AC200~230V L1 Sensor U
- P —
L2 v M £
13 T w
[ J} »—+ \d + |
r— *Therm\'ster*ﬂ‘
| \j —‘
L .
\ \ .
Control Power ain Power tnternat ve .
- . Relay - PWM Signal U,V Current DB
Failure Failure Temperature ? Vol Braking Temperature : ; B
- Detection Detection Op_erat!on De?_egﬁgn Operation Detection sC D_etec_tlon Det'ectl_on Op_erat!on
Detection Circuit N - Circuit Circuit N L Circujt Circuit Circuit
freur Cirruit Cirguit Circyit
Single Phase
Power Input ~ ~———+
AC200~230V
vain
a AA hSA control ~_  POWER Circuit contact
@T' e 2 UV Current ¢
DC Voltage
A A 9 ‘ —~=—{  BiSSBBISSC |-
[ —
Converter TAVAGAWA
[ TAMAGAWA _}
EtherCAT «
i E
Communication MCU / FPGA EnDAT =
USB
Communicpen USB OTG FS
e Encoder ' | Encoder
P/C Insulation I/F inpiut
Safety-function Safety function — L - Anal
input tout Digital input | | Digital output Analog input nalog output
@ points) 'pBint 8 points) (4 points) (1 point) @ ?O'ms)
Safety device ) ! ‘ )
connection(STO) 1I/0 connection Analog output connectign

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

Note?2) If using an external regenerative resistor, remove the B and BI 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

Three-
Phase
Power Input

AC200~230V

Control Power
Failure

Detection Circuit

Single Phase

Power Input
AC200~230V

Block Diagram

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

Encoder

Note 1)
Diode Thermister Note 3)
N
|
|
|
|
I Current
L Sepsor U
L2 \
5 I
.l a
il
|
| | ‘ &
L~ .l
\ } , .
ain Power mternar DT Regenerative TGBT n
" Relay . PWM Signal UV Current DB
Temperature J . . .
DZ?Q‘I&EZH Defectiol; Operation ﬁé?ggﬁgn O?)?rgﬂgn T%g’;iz?g::e SC Detection Detection Operation
L Cireuit Circuit Circuit Cirguit Circuit Circuit Circuit Circuit
Vain -
Aa ’\SA Contlrol W) POWER Circuit contact
N z UV Current t
DC Voltage
A A 9 ‘ ~&—={ BiSSBBISSC |a—
[—
Converter
Fo e [Ethercar TAMAGAWA
_IN/OUTg| .
) ESC
CommunicsTiom MCU / FPGA EnDAT -
USB UsB
—== Communicpen USB OTG FS
00 7
d e
xT
e Encoder ' |
C P/C Insulation I/F inpiut
Safety-function L
input Safe;,yuing:"’” ‘ Digital input ‘ Digital output | [ Analog input {A”(az“’g oo ‘
B ) i i oints,
(2 points) ( Flln ) (8 points) (4 points) (1 p()+nt) I
0 T
cos:rzztcytig:\{/g%) 1I/0 connection ‘Analog output connectign

Notel) If using a DC reactor, connect the PO and Pl pins.

Note2) When using an external regenerative resistor, remove the B and BI short-circuit pins and connect them to the B+

and B pins.

Note3) 5.0kW ~ 7.5KW are 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

3.3.7 Block Diagram

External
regenerative

of L7NH (15kW/400[V])

Note7) PO P B+ Note 8)
v Note 9)
Diode Resistor IGBT
,,,,,,,,,,,,,,,,,,,,,,, e
i
|
I
g A6
3-phase power  Input esistor | Current sensor
AC380~480V 11 . y
| Thermistor
P v ﬁ
o ! M
13 H ; w
T i
L%f oy |
h |
K K
i T2 |
| |
,,,,,,,,,,, e e
- Thermistor ~ 7]
| v -
I I
L_——————°_ a
Main Power Phase Internal Relay DC Voltage Regenerative 1GBT PWM Signal SC U and V Current
Control Power Phase Loss Detection Temperature . ) o Brake Drive . . DB Drive Circuit
1 ase Datactinn Circnit Circuit Detection Circuit driving circuit Detection Circuit Circuit Temperature Detection Circuit Detection Circuit

Single-phase  Input
AC380V~480V "
I
a Msin Canteal W) POWER circuit connection
2 } UV  Current DC
1 Voltage
L=
A/D Conversion -
ECAT IN/OUT
EtherCAT
™| Communication ESC
MCU / FPGA TAMAGAWA
USB USB
communicatio USB OTG FS
o0 0
:@u :@: ENCODER
e R e Fncader Innut
C ? ¢ P/C Insulation I/F ¢
Safety  Function Safety  Function Digital input Digital Output Analog  Input Analog  output
Inout (2 Points) Outout (1 Point) (8 points) (4 points) (1 Point) (2 points)
Safety device connection (STO) Input/output connection (1/0) Analog output connection

Notel) If using a DC reactor, connect the PO and PI pins.
Note2) L7NHB150U model has no internal regenerative resistance.
attaching the resistance, connect it to B+ and B terminals.

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

The external regenerative resistance is used. When

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

3.4

3-84

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 BI terminals. For external regenerative resistors, remove the
short-circuit pins and use standard resistors for the B+ and B terminals.

Ve Model Resistance Stande}rd * Notes
Capacity
L7NHA001U~L7NHA004U 100[Q)] Built-in 50(w] | &\ Caution
For information about
L7NHA008U~L7NHA010U 40[Q] Built-in 100[w] | resistance during
200[V] regenerative capacity
L7NHA020U~L7NHA035U 13[Q] Built-in 150[w] | €XPansion, refer to Section
2.3, "Options and peripheral
L7NHAO50U 6.8[Q] Built-in 120jw] | device.”
L7NHAO075U 6.8[Q] Built-in 120[w]
L7NHA150U 3.3[Q] External 2000[W]
L7NHBO10U 100[Q)] Built-in 100[wW]
L7NHB020U~L7NHB035U 40[Q] Built-in 150[w]
400
vl L7NHBO50U 27[Q] Built-in 120[w]
L7NHBO75U 27[Q] 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.

After disconnecting the main power, ensure that the charge lamp is off before you start wiring.
Failure to do so may result in electric shock.

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 Diagram 100~3.5[kW)]
(200/400[V])

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

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

RST \ote! Servo drive

J} J} Main  Main Note? DC reactor
OFF ON  1MC 1Ry
1

i *{I@] 7 PO P
1 1MC 15K MC

| L1

U
| L2 %
| L3 D

Note 6 (D N

C1
C2

IE

I Encoder
1Ry a
Alarm+ v 35 B+
+24V X:xi
Alarm- B Q= N 7777777 t 777777 3 }
L 36 Bl oted)

External regenerative
| /0 resistance

Note 1)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.

Note 2)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+.

Note 3)Remove approximately 7-10 mm of the sheathing from the cables for the main circuit power and

attach crimp terminals. (Refer to Section 2.4.2, "Power Circuit Electrical Components.”)

s r ]

| ~—]|

Note 4)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.

Note 5)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.

Note 6)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

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

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

4OO[SV]IAC 380~480[V] Servo drive

R T Note1
J} J} J} Main  Main Note2 ~#= DC reactor
Y OFF O e iRy
N *I:f[?ﬁ] " PO P
= 1T e U
| L2 W
| L3 D
Noteb DN
C1 [ @
C2
I Encoder
1Ry -
Alarmt 35 B+(D—
1 Alarm- .
36 NG Note3 Ext(?rnal regenerative
|/O resistance

Note 1)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.

Note 2)Short-circuit B and BI 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.

Note 3)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’)

Note 4)In the case of 400[V]/5[kW]~7.5[kW], use a (+) and (-) driver to connect or remove the terminal block

Note 5)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

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

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

S T Note!) Servo drive
ote
é Main Maln Note2) DC reactor
OFF IMC 1Ry
* > PO P
1MC 15K MC

| L1
| L2

U
Vv

| L3 Cﬁ)
:

Note5) (D N

Gl
G2

I Encoder

Alarm+
vy [ 0 g3

36 Note3) External regenerative
resistance
/0

Note 1)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.

Note 2)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.

Note 3)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”).

Note 4)In the case of 15[kW], use a (+) and (-) driver to connect or remove the terminal block

Note 5)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

3.4.2 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 On
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

L, 2~—2.5[s]
hl

v

Servo On ON
command OFF
Servo On ON I
operation OFF |
Alarm ON l
(On when operating |
normal ) I
|

3-88



3. Wiring and Connection

3.4.3 Power circuit Electrical Components
200[V]
L7NHAO20U~L7N | L7NHAO50U | L7NHAO75U | L7NHA150U
Name L7NHA001U~L7HA010U
HA035U
30A Frame 15A 30A Frame 50A Frame 50A Frame 100A Frame
MCCB(NFB) (ABE3CI1S) 30A 40A 50A 100A
(ABE33C/30) (ABE53b/40) | (ABE53b/50) | (ABS103/100)
- TB6- TB6- TB6- TB6
Noise Filter (NF TB6-BO10LBEI(10A
(NF) (104) BO3ONBDC(30A) | BO40A (40A) | BO6OLA(60A) | BOBOLA(S0A)
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
(GMo-9) (GMo-18) (GMo-32) (GMo-50) (GMo-50) GMc-100)
L1,L2,
L3,PO.PIN AWG16 AWG14 AWG12 AWG10 AWGS AWG4
Wire | B+,B,BI (2.5 mm) (2.5 mm) (4.0 mm) (6.0 mm) (8.0 mm) (21.1 nm)
Note U,v,W
1
) c1 AWG16 AWG16 AWG16 AWG16 AWG16 AWG16
Cc2 (2.5 mm) (1.5 mm) (2.5 mm) (2.5 mm) (2.5 mm) (1.5 mm)
UA-F1510, UA-F2010,
Crimp terminal SEOIL SEOIL UA-F4010, SEOIL | 5190028 |  GP110732 | JOPR25 - 6W
P (10mm Strip & | (1omm Stripg | (10mm Strip & KET KET JEONO
) . Twist)
Twist) Twist)
Regenerative Resistor 50[W] 100[W] 150[W] 120[wW] 240[W] Otion
|
(Default) 100Q 40Q 13Q 6.80Q 6.8Q P
+BLZ7.62HP/03/18
Connector « BLF 5.08/03/180F SN BK BX | OLR SN BK BX SO
(Default) « BLF 5.08/11/180F SN BK BX | *BLZ7.62HP/11/18
OLR SN BK BX SO
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3. Wiring and Connection

400[V]
Name L7NHBO10U L7NHB020U~L7NHB035U L7NHBO50U L7NHBO75U L7NHB150U
30A Frame 50A Frame
MCCB 30A Frame 10A 20A 30A Frame 30A 30A Frame 30A 50A
ABE33b/10 ABE33b/30 ABE33b/30
( ) (ABE33b/20) ( ) ( ) (ABE53b/50)
Noise Filt TB6- TB6-BO30NBDC TB6- TB6-
oise Filter | TB6-BO10LBEI BO20NBDC BO40A BO60LA
(NF) (10A) (30A)
(20A) (40A) (60A)
DC reactor 10[A] 20[A] 30[A] 30[A] 50[A]
MC 9A/ 550V 18A / 550V 26A/ 550V 26A/ 550V 38A/ 550V
(GMc-12) (GMo-22) (GMg-40) (GM@o-40) (GMa-50)
L1,
L2 L3,
. PO, PI,
Wire N AWG14 (2.08 ) AWG10 (5.5 ) AWG10 (5.5 mr) AWGS (8.0 mr)
Note B+, B,
1)
U, Vv, W
C1,C2 AWG14 (2.08 mr)
Crimp terminal UA-F4010, SEOIL GP110028 GP110028 GP110732
P (10mm Strip & Twist) KET KET KET
Regenerative
Resistor 100[W] 100Q 150[W] 40Q 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

Note 1) When you select a wire, please use 600V, PVC-insulated wire.

Note 2) To comply with UL (CSA) standards, use UL-certified wire (heat resistant temperature 75°C or above).

Note 3) To comply with other standards, use proper wires that meet applicable standards.

Note 4)For other special specifications, use wires equivalent or superior to those in this section.
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3. Wiring and Connection

B | 7NHA004U

Wire strip
7~10[mm]

/8D 0.6x3.5x100

.(’"‘iﬁﬂi jwoo /‘ Weidmuller
|
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3. Wiring and Connection

B L7NHAO008U ~ L7NHAO10U

Wire strip

7~10Imml

—|_¢ =
f

Weidmuller
06 3.5
T ‘ﬂ' (k]mo SD 0.6x3.5x100
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3. Wiring and Connection

2)

3)

4)

5)

6)
7

L7NHBO20U / LYNHBO35U

- I Ul
|||||||ll||||IIIHIIHHHHHHH

<)

iy
| II\IIIIII|||||||||||||¥{¥H%H

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

H SD 0.6x3.5x100

Wire strip

7~10Imml

-

/JF:'

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).
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3. Wiring and Connection

B L7NHBO50U

O O
= = [085; ;o000]

I
F oo
FAAES)
- 4 i |
g ]
§ Sa—
a I =] =l
B3 o
=
LLILR2BE+ B UV W FGFG
®
TB2 I\
AC380 - 430V
I > AN - Tre 11 T D
ST TS CANATAT > &NT T2
o 1 116 T IT T G1T T o
lwIRENIIIDEGEIIRIENIAN N 1 N
QT 1T AT T-3 @110
O TR &l JH—— e[ D
0Ty G TH] D) C o
1 ) C JIRL ==
Bl |
NC: Internal Regenerative Resistor

Screw for Fixing Lead Terminal

Terminal signal
< )

Terminal screw: M4
L1 | L2 | L3 | B+ B U \% W | FG | FG

Tightening torque: 1.2 N-m

TB2
Terminal screw: M4
N PO | P1
Tightening torque: 1.2 N-m
TB3
C1 Cc2 Terminal screw: M4

Tightening torque: 1.2 N-m

o

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

contact-induced fire accident.

2) Use 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

EO] = =
T [@88; 06|
I w
[

=
i
<
g
a
L

A
TP qTar1Pip NEARTY
0 BT EIED AT TAD CIFAT TR
TB3 @AT D I 1D I YT AKD
v g 1D (i TP
TB2 @ T (T CH Ty
q T 1rp AT VD 57275
T I 7 T TND 1 [
o
L Ll
TB1
NC: Internal Regenerative Resistor
Screw for Fixing Lead Terminal
Terminal signal
TB1
L_I_ L2 L3 ]3_'_ 'B 'U' \7 ‘I\' Terminal screw : [\[—I—
Tightening torque - 1.2[N-m]
TB2
N PO PI Terminal screw  : \[4
Tightening torque : 1.2 [N-m]
TB3
Cl1 2 Terminal screw  © N[4
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 itto 1.2 N-m.
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3. Wiring and Connection

B L7NHB150U

TB2

TB1

Terminal signal
(o )

Terminal screw: M5

L1 L2 | L3 N PO PT | B+ B U N w Tightening torque: 3.24 N-m

TB2 Terminal screw: M4

Cl | C2 Tightening torque: 1.2 N-m

Terminal screw: M5

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

B L7NHBO10U

Wire strip
7~10[mm

L=
/ (]

v \
—— w 4
Weldmuller
0.6 3.5
T 7 (I\]mo SD 0.6x3.5x100
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3. Wiring and Connection

H L7NHBO10U /L7NHB035U

3-98

1)

2)

3)

4)

5)
6)

iy

I
||l||||l|||||IIIHIIHHHHHH%

= W)
10
i

0.6 3.5
TT :[mOWeldmuller

m H SD 0.6x3.5x100

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

M4 : 1.2[N*m]

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 0.6x3.5x100).
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3. Wiring and Connection

B L7NHBO50U

©l= = © 05B; jUAD
& a00v .'E a
:" OPEN>
AL
] L. Hﬁg &
a e TeEesey
—
g %
& Ao AT CILID
0§ CTIRS AAPTATD NI T
i} T O T 1V @I 1o
- G 1D QI I LI
[gRL zlelzlllelE “‘3’“-? QLoD QUL Iy @I ID
- AW &I &1 D
[J H@@ I &rHr > C 0D
: CI D C— &1
Al
T
TB1 NC: Internal Regenerative Resistor

Screw for Fixing Lead Terminal

(o N

Terminal screw : M4
L1 (L2 | L3 | B+ | B u V | W | FG |FG Tightening torque : 1.2[N-m]

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

Tightening torque : 1.2[N-m]

C1 Cc2

= 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.
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3. Wiring and Connection

B L7NHBO75U

1 Eol =2 =
ﬂr OBHy _p0B0
a
i
gl wrD Tl 1P NPT S
AT EHED AN Y AD Clyra | 1IN
TB3 @D AT 4D €T YT AKD
i d Ny D EHIIT 1D Cr TEES
TB2 @ T T CH T iy
[{ =) @7 i 0D @l L
o
L= Il
1B1 NC: Internal Regenerative Resistor
Screw for Fixing Lead Terminal
ﬂBl Terminal screw : M4 \
L1 |[L2| L3 | B+ | B U VvV | W Tightening torque : 1.2[N-m]
B2
Terminal screw : M4
N PO | P1 ) )
Tightening torque : 1.2[N-m]
TB3
Terminal screw : M4
C1 Cc2

\ Tightening torque : 1.2[N-m] /

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

contact-induced fire accident.

2) Use 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 L7NHB150U

-

L1 | L2 | L3 PO | PI | B+
TB2

Cl | C2

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]

/

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 itto 1.2 N-m.
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3. Wiring and Connection

3.4.4 Regenerative Resistor Options

Option specification (Braking resistance) / 200[V]

Categ | Product Name Applicable e
ory NG Drive Specifications
Resist Braki L70A0010o
esis raking
ance resistance APCS-140R50 L70A0020
L70A0040
Resist Braking L70A0080
ance | resistance | APCS-300R30 L70A0100
™
wn
o
L70A0200 |
. . 218
Resist | Braking (2P)
ance | resistance | APC-600R30 L70A0350 195
(3P)
A
= 235
o0
wn
11
o
|
_ _ L70A0500 218
Resist | Braking | apc_gooR28 L70A0750
ance | resistance
(4P)
APCS- ol
2000R3R3 ®
Resist Braking L70A1500 -
ict L= |
ance | resistance 3310
(2000W)
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3. Wiring and Connection

Option specification (Braking resistance) / 400[V]

Categ | Product Name Applicable e
ory T, Drive Specifications
Resist | Braking 5.3 _\ 198
ance | resistanc A ;
- r;—: r .
e ‘,: II"_.L._ L —
APCS-300R82 L70B010o -
-
Resist | Braking -
ance resistanc ©
|
e
218
APCS-600R140 | -/°B0205
(600W x 2P) /LoPB0350o 195
2P) L i
(o]
[Te}
10 |_ 235 _|
Resist | Braking t2x10mm(5.3 Hole or M5 Tap)
ance | resistanc i jjg
e : < 3
L70B0500 11.5+15 = _H
APCS-600R75 216
(600W x 3P) /L70B0750
3P) - 195 -
i hY
i s
yd +H
LA = E o
235
Braking
resistanc D
100
e ®
Resist APCS- .
ance 2000R13R4 L70B1500 | = | -~
i
il H
385 )
Note 1)  In the applicable drive, P is the number of resistors connected in parallel.

Resistor Parallel Quantity

2EA

3EA

4EA

Display method

2P

3P

4P
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3. Wiring and Connection

3.5 Wiring for Input/Output Signals

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

01 i

2 0O 0
1213
4 O O
14 515
6 0 D1
a7 017
80O

g
18 019
100 O
2
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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/O Connector)

Pin assignme : .
N name = Details Function
6 +24V DC 24V DC 24V INPUT |COMMON
Forward (CCW) The actgator stops Fhe servo motor to .
11 DI1 POT hibited prevent it from moving beyond the motion
prohibite range in forward direction.
Reverse (CW) The actgator stops _the servo motor to _
12 DI2 NOT " prevent it from moving beyond the motion
prohibited range in reverse direction.
7 DI3 HOME Origin sensor C(_)n.nects the origin sensor to return to the
origin.
8 DI4 STOP Servo stop irt]ops the servo motor when the contact is
. When th tact i )it ts th
13 DI5 PCON P control action en the contact s on, It converts the
mode from PI control to P control.
14 DI6 GAIN2 Switch from Gain | When the contac_t is on, it swﬂs:hes the
1to2 speed control gain 1 - the gain 2
9 DI7 PCL Forward Itorque When the_ cohtact |.s on, the forward torque
limit limit function is activated.
10 DIS NCL Negatllve'torque When the.contaclt is .on, the negative
limit torque limit function is activated.
The probe signal to rapidly store the
** PROBE1 Touch probe 1 P '9 pidly
position value (1)
The probe signal to rapidly store the
* PROBE2 Touch probe 2 p '9 pidly
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
** | VSF1 Suppression Filter | Filter function setting(0x2515), using filter
1 1 signal
Vibration Depending on the Vibration Suppression
** LVSF2 Suppression Filter | Filter function setting(0x2515), using filter
2 2 signal
* SVON Servo On Servo On

* ABS_Reset

Absolute value
encoder reset

Initialize multiturn and singleton values.

Note 1) **Signals not assigned by default as factory setting. The assignment may be changed by parameter

setting. For more information, refer to 5.2 Input/Output Signals Setting.

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

B Names and Functions of Digital Output Signals

Pin . . .
N[5 Name | assignment Details Function
1 DO1+ BRAKE+
Brake Outputs brake control signal.
2 DO1- BRAKE-
17 DO2+ ALARM+
Servo alarm | Outputs sighal 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 speed
20 DO4- ZSPD- reached drops below the zero speed.
Position Outputs signal when having reached the
** INPOS1 .
reached 1 command position (1)
o TLMT Torque Limit _Ou.tputs sighal when the torque is
limited.
o VLMT Speed limit _Ou.tputs signal when the speed is
limited.
Speed Outputs signal upon reaching the
** INSPD
reached command speed.
S . .
** WARN er\(o Outputs signal when a warning occurs.
warning
* TGON Rotation Outputs signal when the servo motor is
detection rotating above the set value.
Position Outputs signal when having reached the
** INPOS2 .
reached 2 |command position (2)

** Unassigned signals. The assignment may be changed by parameter setting. For more information,

refer to 5.2 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 (/O Connector)

Pin Name Details Function
Number
It applies -10~+10V between A-TMLT (Al1) and
15 ATLMT Analog torque limit AGND to_llmlt motor output torque. Relationship
between input voltage and limit torque depends on
the value of [0x221C].
5 AGND AGND (0V) Analog ground

B Names and Functions of Analog Output Signals (Analog Monitoring

Connector)
Pl Name Details Function
Number
1 AMON1 Analog Monitor 1 | Analog monitor output (-10V ~ +10)
2 AMON2 Analog Monitor 2 | Analog monitor output (-10V ~ +10)
3 AGND AGND (0V) Analog ground
4 AGND AGND (0V) Analog ground

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

setting. For more information, refer to 5.2.3 Analog Monitor.
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3. Wiring and Connection

3.5.3 Examples of Connecting Input/Output Signals

B Examples of Connecting Digital Input Signals

A\ Caution
4. The input contact can be set to the contact A or the contact B, based on the characteristics of
individual signal.
Each input contact can be assigned to 15 functions.

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

7. The rated voltage is DC 12 Vto DC 24 V.
External Power
supply Servo Drive
12 VDC to
24 VDC

r———-
|

o o

Internal

g— AY

1
T Circuit

[ DIt —
L——————0 O o R1

mymm—=

AV Internal
Circuit
DI8

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

B Example of Connecting Digital Output Signals

A\ 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
5.2 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
. DO1+1 T 1
- | I |
Internal
y
Circuit
DO1-
- L= |
Internal
. . y
Circuit
| DC 24V
DO4- | |
| o

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

Servo drive (Note2)
(Note1) DC24V_BK Servo motor
DC24V_IO DC90V BK
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 Specification)

Note 1) For DO1~ DO4 output signals, the GND24 terminal is separated.
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3. Wiring and Connection

3-110

B Example of Connecting Analog Output Signals

A\ caution

o N

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

—1 : ANALOG MONITORT1

ANALOG MONITOR2

i e




3. Wiring and Connection

3.54 Examples of Connecting Input/Output Signals
Digital Input Digital Output
T@} P R
DC24v "—— Eﬁsm 2 | erake f—>
DI1
— o POT | 11} (o2 T A
. NOT Z’—EED'Z
n 16 [ ALARM: |——>
o o— vove [7 |8 003
_/O_EE_EB 3 | ReADV:
—" P | o b 2 | zp0- f—>
L NCL 10 DI8
*x INPOS1
— *x TLMT
PROBE1 - — VT
PROBE2 i — NSPD
EMG — *x WARN
ARST ** TGON
** INPOS2
Analog Input
Analog torque A-TLMT 1_5| I/o
limit GND E
STO

Safe function input Safety function
3.3kQ

3.3kQ
STO2- 5

Analog Output

Analog
Monitor

MONITOR 1
-10V ~+10V

MONITOR 2

-10V ~+10V

sliale

S

Note 1) 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)

7 |08
20 ]
03 9010
40 &

15 Moo

6 [

U
07 13 14

3.6.1 Quadrature Encoder Signaling Unit Wiring

B APCS-EOOOAS Cable

Servo Motor AWG24 7,Pair T_WiSted Servo Drive
Shield Wire
1 i v A |13
2 /A 12
3 B 11
4 /B 10
A Z 9
Encoder al /Z 8
7 U 5
8 /U L8
9 Vv 3
19 ~ 4 Cable Connector
11 W 1
ﬁj‘;ﬂg? St%rMP L 5V 414 10314-52A0-008
172163-1 1 GNDY 7 10114-3000VE
1703611 159 e L — ¢ SHD | Frame
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3. Wiring and Connection

B APCS-EOOOBS Cable

Servo Motor AWG24 7Pair Twisted Servo Drive
Shield. Wire : .

&~ -,

A
/A
B
/B
Z
/17
U
/U
Vv
A%
W

.
(@)

-
N

—
—

.
O

<]

Encoder

Cable Connector
(ENCODER)

AN Maker — 3M

5y {14 10314-52A0-008
GNDL 7 10114-3000VE

..?... SHD| Frame

el Ao el R [CC R o) 621 @)

Cable
Connector
MS3108B20-29S

cOETDmmZIErxxMMmMOIn|@|>
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3. Wiring and Connection

3.6.2

3-114

Serial Encoder Signaling Unit Wiring

Servo Motor

B APCS-EOOOCS Cable

Encoder

Cable
Connector
Maker - AMP
172161-1
170361-1

AWG24 4Pair Twisted

Servo Motor

B APCS-EOOODS Cable

Encoder

Cable
Connector
MS3108520-29S

Servo Drive
Shield Wire ' —
1 i T MAL 3
2 /MAL 4
3 SL] 5
4 /SL]1 6
7 5V 14
8 GND] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
9 S S— SHD| Frame
AWG24 {1Pair Twisted Servo Drive
Shield Wire
A ] Tt MAJL 3
B /MAL 4
C SL] 5
D /SLL 6
H 5V 14
G GND] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
o — SHD | Frame




3. Wiring and Connection

B APCS-EOOOES Cable

AWG24 4Pair Twisted

Servo Motor Servo Drive
Shield Wir
1 i i MAL 3
6 /MAL 4
2 SL] 5
7 /SLL 6
9 5V 14
4 GND] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Connector 10114-3000VE
Tyco Connector \ 5 —" w—_—1 %] HRCINIE
(7Ciruits)
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3. Wiring and Connection

3.6.3

3-116

Multi-Turn Encoder Signaling Unit Wiring

B APCS-EOOOCS1 Cable

AWG24 4Pair Twist

Servo Motor Shield Wi Servo Drive
ie ire
1 i Y MAL 3
2 /MAL 4
3 SL 5
4 /SL 6
) BAT+
6 BAT-—
7 5v |14
8 GNDL 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
giﬁfector 10114-3000VE
MS3108520-29S\ 9 R v— SHD| Frame
B APCS-EOOODSI Cable
Servo Motor AWGéﬁAlZa\i/l\’/.TWiSt Servo Drive
ie ire
A 1 T MAL 3
B /MAL 4
C SL 5
D /SL 6
E BAT+
Encoder = BAT—
H 5V 114
G GND}L 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
giﬁfector 10114-3000VE
MS3108520-29S\ J| = e y— ¢ SHD | Frame




3. Wiring and Connection

B APCS-EOOOES1 Cable

AWG24 4Pair Twist "
e “Shield Wi o P
1 i T MA | 3
6 /IMA L 4
2 SL 5
7 /SLL 6
8 BAT+
Encoder 3 BAT-
9 5v 114
4 GND} 7
Cable Connector
(ENCODER)
Maker — 3M
Connector 10314-52A0-008
Tyco connector 10114-3000VE
(7Ciruits) 5 e’ SHD | Frame

3.6.4 Tamagawa Encoder Signaling Unit Wiring

AWG24 2Pair Twist
Shield Wir

............................
o ",

Servo Motor Servo Drive

PS
/PSL 6

()]

E5V] 14
EQV } 7

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

i — SHD| Frame
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3. Wiring and Connection

3.6.5

3-118

EnDat 2.2 Encoder Signaling Unit Wiring

Servo Motor

Encoder

AWG24 4Pair Twist

) ) Servo Drive
Shield Wire
i % 3 | EnDat_CLK+
XOOOC 4 [ EnDat_CLK-
5 EnDat_Datat
YOO 6 | EnDat_Data-
5V L 14
GNDJL 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
............... — SHD | Frame




3. Wiring and Connection

3.7

Wiring for Safety Function Signals (STO)

2069577-1(Tyco Electronics)

3.7.1 Names and Functions of Safety Function Signals

Pin i
NI BT name Function
1 +12V
For bypass wiring
2 -12v
3 STO1- DC 24V GND
4 STO1+ Blocks the current (torque) applied to the motor when the signal is off.
5 STO2- DC 24V GND
6 STO2+ Blocks the current (torque) applied to the motor when the signal is off.
! EDM+ Monitor output signal for checking the status of safety function input
8 EDM- signal
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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 STO?2 off, the motor output current is blocked.

24 V power O

STO1+

Driving signal l
sTO1- 2 %‘X‘ | = Blocking £

‘ &

Wy

N
o &
;—(4

STO2+

A
Wy

\d
}:,\
l»\:kl
e

Blocking
STO2-

!
i)

EDM+

Safety Module
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3. Wiring and Connection

3.7.3

Bypass Wiring of Safety Function Signal

This drive provides the Mini I/O 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 1/0 Plug connector as follows.

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

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

B Mini I/O By-pass Connector

_ 2 4 6 8 ~
|l
p
]
C—
2]
R ea e
3 5 7 >\

1971153-1(Tyco Electronics)

® Mini I/O 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
i Signal Name Line color

Number

1 TX/RXO0 + White/Orange G

2 TX/RXO - Orange D = ’,f" - oS Pin Positian

3 TX/RX1+ White/Green Dl

4 TX/RX2 - lue D

5 TXIRX2 + White/Blue D=

6 TX/RX1 - Green ‘D

7 TX/RX3 + White/Brown .EI—

8 TX/RX3 - grown D

Plate Shield

Note 1) 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

88848k 88484 88444
2 B B | 8 7_ 2 7_
UHJ?WGE A [@I Ethel;‘CAT CH%GE AVAE Elhel;‘CAT CH%GE A & [mel Ethe"r\lCAT

T

ECAT =7 IN__USE

IE:

UT™E= ECAT

EtherCAT
Out

STQ.

/o

<

ENCODER
ENCODER

U@ &) & &) &
SLAVE 2 SLAVE n
AXIS AXIS

LSE.ccrric ?'123







4. EtherCAT Communication

4.1

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 IEEE802.3. 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.

Structure of CANopen over EtherCAT

Servo Application

(]

Object Dictionary
EtherCAT
State
Machine SDO PDO Mapping
Registers Mailbox Process Data
FMMUO FMMU1
Sync Sync Sync Sync
ManagerO| |Manager1| |Manager2 Manager3

EtherCAT Physical Layer

Application Layer

Data Link 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

4.1.1 EtherCAT State Machine

Init
A A A A
Pre-Operational Boot
A A
v
Safe-Operational
7'\
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.
Init Initializes the communication state.

Unable to perform mailbox or process data communication.

Pre-Operational

Mailbox communication is possible.

Safe-
Operational

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

Operational

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

(1B), (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/AQ, L/A1, and RUN, and
1red ERR LED.
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v e ]
wi(e [

[e)

© @

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

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

LED status Description

OFF Not connected for communication.

50
ms
on M P
Flickering J |
off 4 L U =

Connected, and communication is enabled.

ON Connected, but communication is disabled.
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B 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 - 200 | 200 ‘ ‘ ‘ ‘ ‘ ’
ms ms
off
The drive is in the Safe-Operational state.
on
Single Flash (200 1000 Ll 200
ms ms ms
off
ON The drive is in the Operational state.
B ERR LED

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

what each LED state indicates:
LED status Description
OFF Indicates 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
o perform an impossible state transition.
Blinking
on [
200 | 200
i B I I O R O R
fo_
A DC PLL Sync error occurred.
. on
Single Flash 200 | 1000 | 200
T ms ms T ms
off
A Sync Manager Watchdog error occurred.
Double Flash | ™" [ 500 | 200 [ 200 | 1000 . ’7
ms ms | ms ms
off —
ON A servo alarm of the drive occurred.
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4.3 Data Type

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

Codes 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

4.4 PDO assignment

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

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

The diagram below shows the PDO assignment:

Controlword(0x6040)
Target Position(0x607A) >
Upper level Servo
controller Drive
< Statusword(0x6041)

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

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

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

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

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

The setting values of the TxPDO (0x1A00) are as follows:

Sublndex Setting values

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
Syie MEEEET Index Object Contents 0x1C10 0x1C11 ox1C12 0x1C13
Assign Object
ox1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
0x1C13 TXPDO Receive Send (0x1601) (0x1A02)
0x1600 18t RxPDO
0x1601 2nd RxPDO
0x1602 34 RxPDO
0x1603 4 RxPDO
Mapping Object |5 100 151 TxPDO
0x1AO01 2nd TxPDO
0x1A02 34 TxPDO
0x1A03 41 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:

RxPDO Controlword| Target torque p.roasr\'%ieotn (")"Ode? of | Touch Probe
veration Function
(0X1 600) (0x6040) (0x6071) (0x607A) (0x6060) (0X6088)
— — = - - |

TXPDO Statusword Actggllncpode acfgasl‘t:/(;r\‘ue efs()\\roe\;\g&gal Digital input Oz\?ga%fn C%’gg‘e?jnd Drive speed TOUSCgtFl)JI'SObe Tou%ggtzeslew

(Ox1AQQ) | (0x6041) | (O6077) | (0x6064) | valbe, " | (OX6OFD) | Tierbs | (0x2601) | (0x2600) | (o | mostionucle
2" PDO Mapping:

RxPDO [controword Target To;ﬂ;g}be Digital output
(OX1 601 ) (0x6040) | (0x607A) (0x60B8) (Ox60FE)

TXPDO | statusword| Posiion actual Following | Touch probe | ™LESET | pigiat inpun

(0x6041) | (0x6064) | status posionvalue | (Ox6OFD)
Ox1A0T (0x60F4) | (0x60BY) | (OXEUBA)

3"4PDO Mapping:

RxPDO Controlword| Target velocity| Touch Probe | Digital output

(0x1602) | (0x6040) | (0x60FF) (oFx“SB‘E%) (OXBOFE)

Positi tual Touch probe 1| . .
TxPDO Statusword | "> \‘fi',',,ic 48!| Touch probe positivepposmon Digital input

(Ox1A02) | (0x6041) | (0x6064) | (=S ['sxgoma) | (OX6OFD)

4" PDO Mapping:

RxPDO Controlword| Target torque ‘TOES:“CZFOOnbe Digital output

(0)(1 603) (0x6040) | (0x6071) (0x60B8) (Ox60FE)
. Touch probe 1]
TxPDO Statusword :?f&g?calue Tousgtzrsobe ;postive position | Digital input

(OX‘IAOS) (0x6041) | (0x6064) (0x60B9) "(%'QGOBA) (0x60FD)
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4.5 Synchronization Using the DC (Distributed
Clock)

The Distributed Clock (DC) synchronizes EtherCAT communication. The master and slave share a
reference clock (system time) for synchronization, and the slave synchronizes its applications with the
SyncO 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 Sync0 event from the EtherCAT master synchronizes the drive. Please use
this mode for more precise synchronous control

Master Master Application Master Application
Master user
shift time
—
.
Frame | U Frame | U

SyncO shift time
L

Slave
u U U
. 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)
SyncO SyncO 4—%
Event Event v

Sync0
ﬁ Event
Outputs Latch
Inputs Latch
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4.6

4-10 I

Emergency Messages

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

Emergency messages consist of 8-byte data.

Byte 0 1 2 3 4 5 6 7
Emergency error . Unique field for each manufacturer
Error Register
Details code Reserved
(0x1001) Servo alarm code Reserved
(OXFF00)

LSELEETRIC




5. CiA402 Drive Profile

5. CiA402 Drive Profile

5.1 State machine

Start

i
| State |  Additional state
w

State to be changed Not ready to Switch on
by the slave
State State which can be l 1 . R —

checked by the master

;' """"""""" Lg Switch on Disabled < Th.e control power is on; the
: < main power can be turned on.
|
i
| 2 7
|
! Fault
|
i
| .
12 | 10 Ready to Switch on
|
i 14
|
i 3
|
|
|
|
1 6
|
: Y (B) : High-level power
i Switched on 8 9 The control and main- powers are on;
: torque cannot be applied to the motor.
|
|
! 4

Fault reaction active

Torque can be applied to the motor.

Operation enabled

State Description

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

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

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

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

Quick Stop active Quick stop function is in operation.

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

Fault Servo alarm is activated.

LS-'ELE CTRIC
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B State Machine Control Commands

Switching states of the State Machine can be done through combinations of Controlword (0x6040) bits
setting, as described in the table below:

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

B Statusword Bit Names (0x6041)

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

bits of the Statusword (0x6041)
Command
Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Not ready to switch on 0 0 X 0 0 0 0
Switch on disabled 1 1 X 0 0 0 0
Ready to switch on 0 1 X 0 0 0 1
Switched on 0 1 X 0 0 1 1
Operation enabled 0 1 X 0 1 1 1
Fault reaction active 0 1 X 1 1 1 1
Fault 0 1 X 1 0 0 0
Bit No. Data Description Note
0 Ready to switch on
1 Switched on
2 Operation enabled
For more information, refer to 9.3 CiA402 Objects.
3 Fault
4 Voltage enabled
5 Quick stop
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6 Switched on disabled
7 Warning
8 -
9 Remote
10 Target reached
11 Internal limit active
12

Operation mode specific
13
14 Torque limit active
15 Drive specific
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5.2

Operation Modes

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

Profile Position Mode(PP)
Homing Mode(HM)
Profile Velocity Mode(PV)
Profile Torque Mode(PT)

Cyclic Synchronous Position Mode(CSP)

= Cyclic Synchronous Velocity Mode(CSV)

= Cyclic Synchronous Torque Mode(CST)

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

Operation Modes
Function csp csv csT "
PP PV PT
Electric Gear (@) (@) (@] O
Speed
feedforward o X X OX
Torque
feedforward o o X o
Posmon' o X X OX
command filter
Real_—tlme gain o o o o
adjustment
Notch filter (@] O O O
Disturbance o o X o
observer

Note 1)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 o Name \EIEL Accessibility '.DDO Unit
Index type assignment
0x6060 - Modes of Operation SNIT RW Yes -
0x6061 - Modes of Operation Display SNIT RO Yes -
0x6502 - Supported Drive Modes UDINT RO No -




5. CiA402 Drive Profile

5.3 Position Control Modes

5.3.1 Cyclic Synchronous Position Mode

The Cyclic Synchronous Position (CSP) mode receives the target position (Ox607A), 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) @ Gear Ratio |>

. Position Demand Position|Demand Internal
Position Offset (0x60B0) 5y Value (0x6062)  Value XO 60FC)
\&/ + A

+ ' |

Target Position (0x607A) +

3 @ Positi Veloci N T
T . osition elocity orque
R
Software Position Limit (0x607D) 1 -.’| Gear Ratio |-H.| Control Control |_’©_’| Control

Interpolate y y Y

\ 4

Positi
Quick Stop Deceleration (0x6085) S c oonf::::d
Quick Stop Option Code (0x605A) R Enc
 Torque Actual Value (0x6077) ?)
- =
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) (3) Gear Ratio Value (0x6063) Position
- N Inverse Calculation

| s oY )

Following Error Window (0x6065)

+
Following Error Actual Value (0x60F4
Rl (8727 (AGivE) alue (Oxi )@_ ______________________ .__64
: -
'
'
'
I
'
'
'
1

Following Error in - v -
Statusword (0x6041.13)[ _ Following Following
D e Error TimeOut [&-{ Error Window |[«-
(0x6066) Comparator

Following Error
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B Related Objects

Sub

Variable

PDO

Index Index Name type Accessibility assignment Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu

- Software Position Limit - - - -

0 Number of entries USINT RO No -
0x607D

1 Min position limit DINT RW No uu

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

n
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B Internal Block Diagram of CSP Mode

0x60B1
Velocity Offset
[UU/s]

Gear Ratio

0x60BO 0x607A Velocity
Position Offset Target Position Feed-Forward
[uu] [uu] 0x6062 0x60FC Gain
y Position Demand Position Demand
Value [UU] Internal Value [pulse] Filter
Position
Limit Gear Ratio Smoothing Position Control
Function Interpolate | | | Position Command Filter + P Gain
| Position |4 Motor [ 0x6091:01 | [ Filter Time Gain1 [ 0x2101
Command A
_ Average .
Shaft 0x6091:02 Filter Time Gain 2
0x607D
Software Position OxBOF4 “"OxB0BA or 0x60BC
Limit [UU] N
Following Error Touch Probe 1/2 0xG0BB or 0x60BD
Actual Value Positive Edge Touch Probe 1/2
Negative Edge le6063
Position Value[UU] / Position Internal
Actual Value [pulse]
Gear Ratio | _ _
Inverse
0x6064
Position Actual
Value [UU] Gain Conversion
Mode
Time1
Time2
Waiting
Time1
Waiting
* Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward +
0.1% . Adaptive Filter
[ ‘I » > Gain - > function Select -
¥ ]
Velocity Filter | Ox210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [oxa501 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [‘ox2504 | [ ox2505 | [ 0x2506 |
* P Gain 1 Gain Torque
—® > 3 [ ox2507 | [ ox2508 | [ 0x2509 |
| - Speed
4 [ oxa50A | [ ox2508 | [ ox2s0¢ |
Acc.
GearRato | _________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter 1| ox2104
Velocity Actual .
Value [UU/s] Time Disturbance 2
x Observer
Gain 0x2512 ¢
>

Torque Actual

Torque Limit

Value [0.1%] Velocity y
Calulation Select 0x2110
| Ext. Positive
<’C@_" ittt Sttt Current Control
Ext. Negative
<
< . Positon . .
e Calulation Gain - ! Positive
’ 0x6074 Negative
Torque Demand
Max.

Value [0.1%]
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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

VeIefet: osiion (G0, (D—» Position Demand Positlon Demand Interna

|5 Value (0x6062)  Valug (0x60FC)
Software Position Limit (0x607D) ] f f
© | .
Profile Velocity (0x6081) C ! . | Position Velocity Torque
2 ~ N Gear Ratio |-ﬁ.| Control Control Control
Maximum Profile Velocity (0x607F) A A
{3)—>
Profile Acceleration (0x6083) .
(5)—>] Trajectory
Generator
Profile Decelerati 0x6084) C
rofile Deceleration (Ox ) G Ly

Quick Stop Deceleration (0x6085) .

Controlword (0x6040) N

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

Position Actual Internal
_ Position Actual Value (0x6064) B . Gear Ratio Value (0x6063) Position
- 4 T Inverse Calculation
-
Position Demand ¥ L | P
: T
value 0x6062) (O | Generator

) oy Position Window (0x6067) r

< Following Error Actual Value (Ox60F4) (9) N é‘_; ePosition
AN v ¢ '

. ) f - T Reached i |
Following Error Window (0x6065) E S?;?:Stwoerzc(:x%égmo) Position Position + .

) ) v : DR s WindowTime [#-{ Reached Window |« - )«(8)-e-
Following Error in Followi Followi ! (0x6068) Comparator = 7
Statusword (0x6041.13) ollowing oflowing ' v

D e T e Error TimeOut |&-4 Error Window |-~ Position Actual
(0x6066) Comparator Value (0x6064)
Following Error Position Reached
B Related Objects
Sub Variable - PDO .
Index Name Accessibility . Unit
Index type assignment
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu
- Software Position Limit - - - -
0 Number of entries USINT RO No -
0x607D
1 Min position limit DINT RW No uu
2 Max position limit DINT RW No uu
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0x607F Maximum Profile Velocity UDINT RW Yes UU/s
0x6081 Profile Velocity UDINT RW No UU/s
0x6083 Profile Acceleration UDINT RW No uu/s?
0x6084 Profile Deceleration UDINT RW No uu/s?
0x6085 Quick Stop Deceleration UDINT RW No Uu/s?
0x60B1 Velocity Offset DINT RW Yes UU/s
0x60B2 Torque Offset INT RW Yes 0.1%
0x6062 Position Demand Value DINT RO Yes uu

0x60FC Position Demand Internal Value DINT RO Yes pulse
0x606C Velocity Actual Value DINT RO Yes UU/s
0x606D Velocity Window UINT RW No UU/s
0x606E Velocity Window Time UINT RW No ms

0x6077 Torque Actual Value INT RO Yes 0.1%
0x606C Velocity Actual Value DINT RO Yes UU/s
0x6064 Position Actual Value DINT RO Yes uu

0x6063 Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of PP Mode

»| Gear Ratio

0x60B1
Velocity Offset
[UUss)

0x607D
Software Position

0x607A

Target Position Velocity
[uu] Feed-Forward +
0x6062 0x60FC Gain
Position Demand Position Demand .
N Value [UU] ! Internal Value [pulse] ) Filter
0x6081
PrOfI[ILeJL\J//eSI]OC“y Gear Ratio Smoothing Position Control
Position i Position Command Filter + P Gain +
Limit N ’ Motor | 0x6091:01 Filter Time Gain 1
V_ A +
— [ox0oice | Ster T | e
§ Shaft | 0x6091:02 Filter Time Gain 2
0x607F

Maximum Profile " 0x60BA or 0x60BC

Velocity [UU/s] 0x6084 Trajectory Touch Probe 1/2 “"0x60BB or 0x60BD
0x6083 Profile Dec. Generator Positive Edge Touch Probe 1/2
Profile Acc. [UU/s™2] TLV‘a Negative Edge 0x6063
[UU/s"2] . Position Value[UU Position Internal
Posti Actual Value [pulse]
( : ) ° p| Position +
\ Limit Gear Ratio
—®—0—> 4-@----0—----
L > ] Inverse
0x60F4 ;
~ 0x6085 Following Error ' - -
Quick Stop Dec. Actual Value [UU] ! Gain Conversion
[UU/s~2] !
———————-d Mode
. I
’ Timel
A y 0x6064
0x6040 P Position Actual Time2
Controlword uick Stop Value [UU] "
Option Code Waiting
Timel
Waiting
Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% ) Adaptive Filter
! ‘] Ll Gain - > function Select -
+ .
Velocity Filter | Ox210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2501 ] [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ ox2504 | [ ox2505 | [ 0x2506 |
| + P Gain | Gain Torque
—® > , 3 [‘oxe507 | [[ox2508 | [ox2509 |
| - Speed
) 4 [ ox250A | [ ox2508 | [ ox2s0C |
Acc.
<_(D_____.__ GearRato | Following ¢
! Inverse Error Torque Command
Filter
Speed Feedback 4
0x606C Filter
Velocity Actual X
Value [UU/s] Time Disturbance 2
y Observer
o Gain 0x2512
Torgﬁzozzwal Fiter [ 0x2513 | Torque Limit
Value [0.1%] Velocity Select
Calulation
Ext. Positive

Current Control
Ext. Negative

Gain - Positive

e Positon
Calulation
A
0x6074
Torque Demand

Value [0.1%]

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/ \ :

Velocity

New
Set-point

immediately

Change of
Set-point

|
Change [
|

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

(2) Setthe 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.
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5. CiA402 Drive Profile

B Change Immediately Driving Procedure

Velocity /

- - -y

New
Set-point

Change

|
|

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 /

New
Set-point

Change

|
|

Change of
Set-point

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

5.4.1 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:

Torque Offset (0x60B2)

OP Mode : Cyclic Synchronous Velocity

Velocity Offset (0x60B1)

Velocity Demand

1) Value (0x606B)
\_/ s A
Target Velocity (Ox60FF) 3 * @ .
Interpolate | J . Velocity Torque
Quick Stop Deceleration (0x6085) Velocity _> % Control Control
Command A
Quick Stop Option Code (0x605A)
_ Torque Actual Value (0x6077) 3
- N
_, Velocity Actual Value (0x606C) (7 Gear Ratio Velocity
< (D) :
llnvi] Position Actual Internal M
__ Position Actual Value (0x6064) (3) Gear Ratio | Value (0x6063) Position
- = Inverse Calculation
L
Target Velocity P 1
(Ox60FF) ©)
Target Reached in - +ty -
Statusword (0x6041.10) velocity Window Velocity Reached 4..--.64.
"""""""""" Time (Ox6068) [€7] . Window e
. Comparator Velocity Window|
Velocity Reached (0x606D)
B Related Objects
Index Sl Name \EIEL Accessibility PDO Unit
Index type assignment
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
Ox60FF - Target Velocity DINT RW Yes UU/s
0x6084 - Profile Deceleration UDINT RW No UuU/s?
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606B - Velocity Demand Value DINT RO Yes uu
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
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5. CiA402 Drive Profile

5-14

0x606E Velocity Window Time UINT RW No ms
0x6077 Torque Actual Value INT RO Yes 0.1%
0x606C Velocity Actual Value DINT RO Yes UU/s
0x6064 Position Actual Value DINT RO Yes uu
0x6063 Position Actual Internal Value DINT RO Yes pulse

I LSTELE CTRIC




5. CiA402 Drive Profile

B Internal Block Diagram of CSV Mode

0x60B1 OX60FF
Velocity Offset Target Velocity
[UU/s) [UU/s] 0x606B
Velocity Demand
Value [UU/s]
Processing Acc./Dec.
Gear Ratio Speed Command
i Acc. Time 0x2301 Servo-Lock
Lep| Motor [0x6091:01 | ) Function _@_,
Dec. Time
0x6085 Interpolate Shaft [ 0x6091:02 Select
Quick Stop Dec. Velocit S-curve Time | 0x2303
? orelocly y

[UU/s2]

. or 0x60B
\ 4 Touch Probe 1/2 Xx60BB or 0x60BD N N
0x605A b Posm"\‘; 'IEdQ[E U Touch Probe 1/2 | Gain Conversion
' osition Value| - 0x6063
Quick Stop 0x6064 oy Negative Edge -
: iti Position Internal Mode -
Option Code Position Actual Actual Value [pulse] |
Value [UU] Timed
Gear Ratio : @_
Inverse hd Time2
Waiting
Time1
N Waiting
Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
[ °] » Gain > function Select -
+ )
Velocity Filter P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2501 | [ oxas02 | [ 0x2503 |
Function Speed Control P/PI
Mode [[oxa504 | [ ox2505 | [ ox2506 |
PGain  Gain Torque vt
_® > (- 3 [0x2507 | [(ox2508 | [ 0x2509 |
| - Speed + A
4 [ oxa50A | [ ox2508 | [ ox2s0cC |
Acc.
GearRato | ________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
Observer
A
- Gain 0x2512
0x6077 " o
Filter 0x2513 T Limit
Torque Actual - orque Limi
Value [0.1%] Velocity y Select
Calulation
] Ext. Positive
4’@ e S ittt ettt Current Control
Ext. Negative
<
Positon . -
. Calulation Gain . Positive
0x6074 Negative
Torque Demand
Value [0.1%] Max.




5. CiA402 Drive Profile

5.4.2 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

"~ Value (0x606B)
Maximum Profile Velocity (Ox607F) © Z - A
© '
.
Profile Accel i i
ofle Acleatlon OG0 (5, canas |94 Goor o [t - of oy o] T
Profile Deceleration (0x6084 L Velocity A 3
{ ) @—D 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 Calculation

Position Actual Internal
_ Position Actual Value (0x6064) B Gear Ratio | Value (0x6063) Position
- N Inverse Calculation
\
Target Velocity ¥ g
(Ox60FF)

Target Reached in . +ty -

Statusword (0x6041.10)| Velocity Window Velocity Reached 4----.64.

-------------------- . - Window

Time (0x606E) lg--------
X Comparator Velocity Window|
Velocity Reached (0x606D)
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B Related Objects

Index Ir?ctij:x Name Va:)r/i;\:le Accessibility ass'iDgIrD'nzen t Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
O0x60FF - Target Velocity DINT RW Yes UU/s
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6083 - Profile Acceleration UDINT RW No uu/s?
0x6084 - Profile Deceleration UDINT RW No uu/s?
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
0x605A - Quick Stop Option Code INT RW No -
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606B - Velocity Demand Value DINT RO Yes UU/s
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse

LSE.ccrric | 5-17




5. CiA402 Drive Profile

B Internal Block Diagram of PV Mode

0x60B1
Velocity Offset
[UU/s]

" OX60FF
Target Velocity
[UU/s]

Position 0x6068
Limit Velocity Demand
N Value [UU/s]
Processing Acc./Dec.
i Speed Command
Gear Ratio p
0x6083 0x607F .
Profile Acc. Maximum Profile Acc. Time 0x2301 Servo-Lock

/ { " i Function
Uu/s*2 / % Velocity [UU/s] / Motor 0x6091:01 —@-}
WUs2) o Velocity UK Mg (0609101 | =) e .
elec

| Position Shaft 0x6091:02
: Generate "
i S-curve Time | 0x2303
O Limit Velocity y
( : ) '; > / P command

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

X - 0x6!
Touch Probe 1/2
Positive Edge
Position Value[UU]

6084
Profile Dec.
[UU/s*2]

e d 0x60BB or 0x60BD 0x6063 Gain Conversion
0x605A 0x6064 T,\?UCh .Probe 1/2 Position Internal
Quick Sto| . egative Bdge [ Ayl value [pulse] Mode
Ontion & CFI’ Position Actual . Position Value[UU] / /
on Code . p . /
p Value [UU] A Timed
Gear Ratio i
<« e ______________ Inverse ®_ Time2
Waiting
Time1
ey
Time2
0x60B2 Torque i
Torque Offset Feed-Forward + Notch Filter
017 > pmielter (62500
¥ .
Velocity Filter | Ox210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [Toxas01 | [ ox2502 | [ 0x2503 |
Function P/PI
Speed Control 0x2114
peed Honire Mode 2 [ox2504 | [ ox2505 | [ 0x2506 |
* P Gain | Gain Torque *
—(») > ; 3 [(ox2507 | [[ox2508 | [0x2509 |
| - Speed +
) 4 [‘ox250A | [‘ox2508 | [ ox2s0C |
Acc.
Gear Ratio Following ¢
4@--- o-| GearRato 1 ________ 0x2118
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual X
Value [UU/s] Time | 0x2108 Disturbance
7y Observer
Gain 0x2512
T Lad
0x6077 - L
Filter 0x2513 T Limit
Torque Actual - orque Limi
velue 17 Catuaton 1 Select

Ext. Positive
Current Control

Ext. Negative

Positon . -
¢ . Calulation Gain I Positive
0x6074 Negative
Torque Demand
Max.

Value [0.1%]
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5.5 Torque Control Modes

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)

OP Mode : Cyclic Synchronous Torque

Target Torque (0x6071)

Torque Slope (0x6087)

Maximum Torque (0x6072)

(1)
U,

Positive Torque Limit Value (Ox60E0)

Torque

™

Negative Torque Limit Value (Ox60E1)

> 7 —» Command

Maximum Profile Velocity (0x607F)

Velocity
Control

Torque
Control

A

, Torque Actual Value (0x6077) 2

~ =/

_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity

- N Inverse N Calculation
Position Actual Internal

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

< &/ Inverse

B Related Objects

Position
Calculation

Index Ir?(l;:x Name Veg/iste)le Accessibility assli:;agent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Velocity INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x60EQ - Positive Torque Limit Value UINT RW Yes 0.1%
0x60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
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0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse

B Internal Block Diagram of CST Mode

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

Gear Ratio

Motor | 0x6091:01 Gain Conversion
Shaft 0x6091:02
Mode  [02110

~ 0x60B2

Torque Offset -
y Time1 0x211A
Velocity Limit Time2 -0X21 1B
Select & Command Waiting -
Interpolate ait 0x211C
Torque »| Select | 0x230D Time1
Command Waiting 0x211D
Value | 0x230E Time2
o607 [[oxzaee |
Target Torque
0.1% .
1% .. Notch Filter
Adaptive Filter
function Select 0x2500
Velocity P/PI Gain Conversion Frequency - Width Depth
Limit 1 [‘ox2501 | [ ox2502 | [ 0x2503 |
Function P/PI

Speed Contro Mode 2 [ox2504 | [ ox2505 | [ 0x2506 |

PGain  1Gain Torque [ 0x2115

—>

» 3 [ 0x2507 | [ ox2508 | [ 0x2509 |

[‘ox250A | [ ox2508 | [ oxas0c |

EEEEE

<_@}____,__ Glear Ratio Folgowing 0x2118 ¢
; nverse rror Torque Command
Filter

Speed Feedback

% 1

0x606C
Velocity Actual
Value [UU/s]

0x6077

0x6074 .
T Limit
Torque Actual N Torque Demand orque Limi
Value [0.1%] Velocity A Value [0.1%] Select 53T

Calulation

: Ext. Positive | 0x2111
4‘@“". """""""""""""""""""""""""""" Current Control @

Ext. Negative | 0x2112

Gain 0x2514 Positive 0x60E0

Negative 0x60E1

ox6064 | Positon
Position Actual | | Calulation
Value [UU]

0x6063
Position Internal
. Actual Value [pulse] |

Gear Ratio Max. 0x6072

Inverse

A
3
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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 (0x60EQO 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)
(1) —>
T Slope (0x6087) © 7£ ]
orque Slope (Ox 3
Maximum Torque (0x6072) . Velocity N Torque
i /_ Generate _> / Control Control
it framit Torque A
Positive Torque Limit Value (0x60EO) N 7_ L 3| command 4
Negative Torque Limit Value (Ox60E1)
Maximum Profile Velocity (0x607F) N
_ Torque Actual Value (0x6077) )
-~ =/
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
< ©; :
ﬂ] Position Actual Internal ml
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- = Inverse Calculation
B Related Objects
Index Sl Name \EIEL Accessibility PDO Unit
Index type assignment
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Velocity INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6087 - Torque Slope UDINT RW Yes 0.1%l/s
0x60EQ - Positive Torque Limit Value UINT RW Yes 0.1%
O0x60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 - Torgue Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
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0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse
B Internal Block Diagram of PT Mode
O0x607F
Max. Profile
Velocity [UU/s] Gear Ratio
* Motor 0x6091:01 Gain Conversion
Shaft 0x6091:02
S Mode 0x2119
P
Target Torque y Time1
[0.1%]
Velocity Limit Time2
Select & Command -
P Generate Waiting
Torque P»| Select Time1
] Command Waiting
Value | 0x230E Time2
0x60787
Target Slope Notch Filter
[0.1%l/s]
Adaptive Filter
function Select 0x2500
Velocity P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2501 | [ ox2502 | [ 0x2503 |
Function P/PI
Speed Control 0x2114
peed Contro Mode 2 [ox2504 | [ ox2505 | [ 0x2506 |
P Gain | Gain
T 0x2115
> erque x »{ 3 [ox2507 | [[0x2508 | [[ox2509 |
Speed
| pee 4 [‘oxa50A | [0x2508 | [ox250€ |
Acc.
Gear Ratio Following ¢
<o
Inverse Error Torque Command
Filter
Speed Feedback 4
0x606C Filter
Velocity Actual X
Value [UU/s] Time 2
A
0x6077 0x6074 o
Torque Actual Torque Demand Torque Limit
Velocity Value [0.1%]
Calulation Select 0x2110
Ext. Positive

Current Control

0x6064
Position Actual
Value [UU]
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Gear Ratio
Inverse

0x6063
Position Internal

Actual Value [pulse]

Ext. Negative
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Negative
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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)

A 4

Homing Method (0x6098) Statusword(0x6041)

A 4
\J

Homing Speeds :(0x6099)

> Homing
Position demand internal value (0x60FC)
Homing Acceleration.(Ox609A) or position demand value (0x6062)

>

Home Offset (0x607C)

Digital Input
Home switch
Positive limit switch
Negative limit switch

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

Y

Home Offset(0x607C) Home Position

Zero 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
(2) 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.

7,8,9,10

The drive returns to the home position with the home switch (HOME) and the Index (2)
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 (2Z)
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.

During reverse operation, the motor is returned to the orign by Home switch

During foward operation, the motor is returned to the orign by Home switch
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B Related Objects

Index Sub Name Rl Accessibility PDO Unit
Index type assignment

0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607C - Home Offset DINT RW No uu
0x6098 - Homing Method SINT RW Yes -

- Homing Speed - - - -

0 Number of entries USINT RO No -
0x6099

1 Speed during search for switch UDINT RW Yes UU/s

2 Speed during search for zero UDINT RW Yes UU/s
0x609A - Homing Acceleration UDINT RW Yes uu/s?
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B Homing Methods 1 and 2

Reverse (CW) Forward (CCW)
/ /L
7/

Index pulse

Positive limit switch

Negative limit switch
(POT)

(NOT) —_—

0x6099:01 Speed during search for switch

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

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

Homing Method @

»

Speed 4 Negative limit switch

ON Index Pulse

Zero search speed

(0x6099:02) ] / \ ‘

A (B) ©

Switch search speed
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive 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

I

Index pulse

Home switch

Positive limit switch
(POT)

Reverse (CW) Forward (CCW) !
—rr—— . :I
// :
I c NomAL
8 9
- >
D———————— @~
J ‘ I ‘ o
( 4_@})
~D— )
“o- O
10
//
/)
//
//
//
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. For more information, see the details below:

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

operation

Homing Method @

Speed
A

Switch search speed |

Positive Pg’:lne SW'tCWndex Pulse

(0x6099:01)

Zero search speed

(0x6099:02)

()
(B)

direction to the reverse direction (CW).

©

The initial driving direction is forward (CCW), and the drive operates at the Switch Search Speed.

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

While operating at the Zero Search Speed, the drive detects the first index pulse to move to the index position (Home).
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(2) At the start of homing, when the Home switch is ON

Homing Method @
Speed
A

Positive
Home switch Index Pulse

OFF T

Zero search speed Time

(0x6099:02)

Switch search speed
(0x6099:01)  frommmmommsmmmmsomsososoososoososooooenoes

(A) 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.

(B) When the Home switch is turned off, the drive will decelerate to Zero Search Speed, and then continue to operate.
(C) While operating at the Zero Search Speed, the drive detects the first index pulse to move to the index position (Home).

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

Homing Method @

Speed
1 Positive Limit switch Positive home switcn]deX Pulse
ON ON
Zero search speed _,— |
(0x6099:02) 1 ; :
®) (O R
EA

Switch search speed
(0x6099:01) -+

Time

N
N

Zero search speed
(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive operates at the Switch Search Speed.

(B) 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).

(C) When the Positive Home switch is turned off, the drive will decelerate to Zero Search Speed, and then continue to
operate.

(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 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.

The Positive Home Switch is determined by the initial driving direction. A Home switch which is encountered in
the initial driving direction becomes the Positive Home Switch.
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Positive Negative
Home Switch Home Switch
o Home Switch +

—_—
Initial driving direction: Forward (CCW)

Negative Positive
Home Switch Home Switch

+ Home Switch ®

—
Initial driving direction: Reverse (CCW)

B Methods 11, 12, 13, and 14

Reverse (CW) ) Forward (CW) ")

[ ‘_@ 7/ — : — :I
- ~Cr
11

13 2
\
73
Index pulse
// /
| //
Home switch 7/
Negative limit switch
(NOT) //
//

0x6099:01 Speed during search for switch

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

For homing using 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. For more information, see the details below:
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(1) At the start of homing, when the Home switch is OFF and the limit is not met during

operation

Homing Method

Speed
A

Negative home switch
OFF Index Pulse

.

>
y

Zero search speed
(0x6099:02) E

© Time

C
‘K
A

*‘"'" TeTeees

Switch search speed |
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive 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
] OFF
gl Index Pulse

Zero search speed Time

(0x6099:02)

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

Homing Method

Speed

0 Negative limit switch Negative home switch

ON Index Pulse

Switch search speed
(0x6099:01)

Zero search speed
(0x6099:02)

Switch search speed |
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive 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).

(C) 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 (CW) Forward (CCW)’

[ — — 7/ :|
—a-

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

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 (CW) Forward (CCW)

«— 4 —>
/ /
] L
|: L | // i :|

C
-@-

Home switch ////
Negative limit switch ;
(NOT) //
//

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 Method 33 and 34

Reverse (CW) Forward (CCW)

I —{}= |

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 Method 35

Reverse (CW) Forward (CCW)
I: «— / — :I
&
Homing operation

0x6040:bit4 0 T

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 Method -1 and -2

Reverse (CW) Forward (CCW)

| —{=H— ol

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

Homing Method ©

Speed

A
Negative Stopper Index Pulse

H
.

Zero search speed

(0x6099:02)
Torque setting E V . '
QX.Z 40% - ; Time
(A) Time settina  (B) ©
Switch search speed | | 0x240A

(0x6099:01)
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(A) The initial driving direction is reverse (CW), and the drive operates at the Switch Search Speed.

(B) (B) When the drive hits the negative 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).

Homing Method @

Speed

A Positive Stopper Index Pulse

I

Switch search speed i :
(0x6099:01) (A) (B) H (@)
Toraue seftlir;J. 5
(0x2409) i A
— < >
Time settina > H
T
Zero search speed  Joccoocconiinaici e eeeeeeaas (0x240A).... / 'me

(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive 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).
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B Method -3 and -4

Reverse (CW) Forward (CCW)
I: ] / / :I
| |
| . y
E 9,
| |
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 velocity profile according to
sequence is as follows. For more information, see the details below:

Homing Method &

Speed
A
Negative Stopper
_!_ Homing complete .
Torque setting Tir;e
0x2409
(A) Time setting  (B)
Switch search speed | 0x240A
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates at the Switch Search Speed.

(B) (B) When the drive hits the negative 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.

Homing Method

Speed
A Positive Stopper

I

Homing complete T.

Switch search speed T
(0x6099:01) (A) (B)
Toraue setting
(0x2409)
Time_s.ett.irlwc:' '
(0x240A) Time

(A) The initial driving direction is forward (CCW), and the drive 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.
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B Methods -5, -6

Reverse direction(CW) Forward direction (CCW)
-— E—
| =A ]
|

—— %

Home switch Home switch

— (0x6099:01 Speed during search for switch

<«——  (x6099:02 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 T'ime
(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) 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
(Ox609A) 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

Kloming Error generated

( A) T'im e

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 9

Speed
A Positive home switch ON

I

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
(Ox609A) value is expressed as the current position.
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5.7

5-38

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

Wafer Stack

CCCCCCCCCCCCCCecel ’@ﬂ(ﬂﬂﬂ ‘

Touch Probe function (0x60B8) - Touch Probe status (0x60B9)

Touch Probe 1 Rising Edge Position Value (0x60BA)

1};?552 Touch Probe 1 Falling Edge Position Value (0x60BB) -
Function
Touch Probe 1 Touch Probe 2 Rising Edge Position Value (0x60BC) -
Touch Probe 2
Index(Z) Pulse Touch Probe 2 Falling Edge Position Value (0x60BD)

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

= Triggered by the touch probe 1 (I/O, PROBE1)
= Triggered by the touch probe 2 (I/O, PROBEZ2)

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

Index Sub Name Rl Accessibility I.DDO Unit
Index type assignment

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

B Touch Probe Timing Diagram

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

To reset 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)

0x60B84 |
(0x60B8.12) — il

\
R 4

Latch start

a

Latch start

0x60B9.0
(0x60B9.8)

0x60B9.1
(0x60B9.9)

0x60BA
(0x60BC)

Probe input

>< Position 1 Latched

w

. >< Position 3 Latched
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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 or1 - 0)every time the corresponding input/edge is input.

0X6088.0
(0x6088.8) _I
0x60B8.4
(0x6088.12) -

T

Latch start "- ':'.
0x6089.0 b rum
(0x60B9.8) i
.
0x60B9.1 vl i
(0x60B9.9) i
0X60BA N N i
(0X60BC) i >< Position 1 Latched >< Position 2 Latched >< P'psmon 3 Latched
0x60B9.6 .->| i »| g

(0x60B9.14) 5 ;
g ; ;

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

Probe input

0x60B8.0
(0x60B8.8)

Single Trigger mode Continuous Trigger mode

0x60B8.1
(0x60B9.9)

0x60B8.2
(0x60B9.10)

Position 1 Position 5\/ Position 6 Position 7 \/ Position 8\/ Position 9
Latched W\ Latched Latched ; Latched )\ Latched ; Latched

OX60BA
(0x60BC) .' :
i~ A = '
0x60B9.6 i 1 i
(0x60B9.14) —————— % H
2 3 4 5 7

——n

Index(Z) Pulse
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6. Drive Application Functions

6.1 Drive Front Panel

-
Jﬁ 000 0 k-
UD UD UD UD UD j‘ \\Analog monitor output connector

0
Q
A
A
A

O
(¢]

9
=]
~N
9
[
~

18
€1
18
©,
=
€1

©
[t}
&
Lo

0 1

-

Node ID setting switch

X

= 2
- X

7-Segment for indicating servo status

LED for indicating EtherCAT communication state and error

6.1.1 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:

DIGITB D\GITA D\GITB DIGIT2 OIGIT!

R A
t iy

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

'.

' ‘

Ll

i =i

4

I
\ .
g

o

\_J
.ff'f_‘»-'

™
i'"u"'/

STO connector not connected

]

-

g =
l_

3

[
-y
Vi

l'l

-
N\ Y
.

(

Servo OFF Negative limit sensor input

LerL ECTRIC
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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: Torque 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.

Sy

‘ru.

-
N

.
i

Init state Pre-Operational state Safe-Operational state

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

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

Ly L

Position control modes: CSP, PP, and
P Speed control modes: CSV and PV Torque control modes: CST and PT

]

F il wil N Y u ]

Homing mode (ON: Servo OFF, ON: Servo ON)
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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.

[ 1071
(AN L

An example of alarm status output
AL-10 (IPM Fault)

Ex. 1) Limit signal input Ex. 2) Servo warning triggered

U i B I W N
iy iy PO R AN |
GIT3~1
TDIGIT3N1: Cpositive limit input 5\:01|Tma|n power phase loss) + W40 (low voltage

warning) occurred

DIGIT4 : INNPOS1, servo ready DIGIT4 : IINSPD, sp(;eed command input in progress,
servo ready

DIGIT5 : ®Position control mode, servo ON DIGITS : Speed control mode, servo ON

LSE.ccrric | 6-3
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6.2 Input/Output Signals Setting

6.2.1 Assignment of Digital Input Signals

You can set the digital input signal function and input signal level of the I/O connector. You can
arbitrarily assign up to 8 input functions out of 12 functions, as shown in the figure below, to the digital
input signals 1-8 for use:

1/0
Digital
Assigned function Details \ | +24V IN 6 |—
POT Forward -((-ZCW) rotation D‘rc;ﬂb\"ted‘
NOT Reverse (CW) rotation prohibited @ E
HOME Origin sensor *—> DI 1 1 |—
STOP Servo stop i}
*—> DI 2 12
PCON P control action q :_E
GAIN2 Switching of the gain 1 and gain 21:: Assignable *—p DI 3 E—
PCL Positive torque limit i}
R . *—> DI 4 8
NCL Nega{i\;e I‘o‘r(‘:ue limit [ | Digital input 1~8 setting :_ﬂ
PROBE1 Touch probs 1 o (0x2200 ~ 0x2207) feo—>p DI 5 13 I—
PROBE2 Touch probe 2 2 q i}
—> DI 6 14 I—
EMG Emergency stop a E
ARST Alarm reset *—> DI 7 9 I
WSF__ | S i e —»l o5 EEB
LVSF2 ncton Sering(0x2519) sing Fver 2 ignal >
SV_ON Servo On lb—k )
B Related Objects
Sub Variable . PDO .
Index Name Accessibility . 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 details
Signal input level settings
15 (O: contact A, 1: contact B)
14~8 Reserved
7~0 Assign input signal.

Contact A: The
default status
is 0 (Low).
Input 1 (High)
to actuate it
(Active High).

Contact B: The
default status
is 1 (High).
Input O (Low)
to actuate it
(Active Low).

B Example of Assigning Digital Input Signals

Setting

el Assignable input signals
0x00 Not assigned
0x01 POT
0x02 NOT
0x03 HOME
0x04 STOP
0x05 PCON
0x06 GAIN2
0x07 PCL
0x08 NCL
0x09 PROBEL1
Ox0A PROBE2
0x0B EMG
0x0C ARST

The following table shows an example of assigning input signals. Verify the setting values from 0x2200

to 0x2207.
DI#1 DI#2 DI#3 Dl#4 DI#5 DI#6 DI#7 DI#8
POT NOT HOME STOP PCON GAIN2 PROBE1 ARST
(Contact A) | (Contact A) | (ContactA) | (Contact A) | (ContactA) | (Contact A) | (ContactA) | (Contact A)
Assignable Contact Details
0x01 POT A Forward (CCW) rotation prohibited ¢ N p— -
502 | WOT | A i om e \ T T o R
0x03 HOME A igi P :
. Oran sensor DI #1 (1) 0x2200 T | ox01 | 0x8001 POT (Contact 8)
0x04 STOP A |servo stop P s
DI # 2 (12) 0x2201 1 0x02 | 0x8002 NOT (Contact B)
0x05 PCON A P control action q
00 AN T PO DI # 3 (7) 0x2202 0 | 0x03 | 0x0003 | HOME (Contact A)
07 = Lo E e e DI # 4 (8) 0x2203 0 | 0x04 | 0x0004 | STOP((Contact A)
" - — —
Postive toraue it DI#5(13) | 0x2204 0 | 0x05 | 0x0005 | PCON(Gontact m
0x08 NCL - Negative torque limit
505 SROBE T y DI # 6 (14) 0x2205 0 | ox06 | 0x0006 | GAIN2(ContactA)
ouct rope
o '\b DI # 7 (9) 0x2206 0 0x09 0x0009 PROBE1(Contact A)
0x0A PROBE2 - Touch probe 2 —
DI # 8 (10) 0x2207 0 | oxoC | 0x000C ARST (Contact A)
0x0B EMG - Emergency stop /
0x0C ARST A Alarm reset L
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6.2.2

6-6

Assignment of Digital Output Signals

You can set the digital output signal function and output signal level of the I/O connector. You can
arbitrarily assign up to 4 output functions out of 11 functions, as shown in the figure below, to the digital
output signals 1-4 for use:

Servo Drive
1/0
( Digital Output
ASS‘i;}ﬂéd function Details 1 E—>
BRAKE Brake ;
ALRAM Alarm >
RDY Servo ready >
ZSPD Zero speed reached : - - -
Assignable -
INPOS1 Position reached 1 > 18 E—>
TLMT Torque Limit > Digital input 1~4 setting
VLMT Speed limit > (0x2210 ~ 0x2213) 3 E_’
INSPD Speed reached > />
4 DO3- I—}
WARN Warning :
TGON Rotation detection output >
INPOS2 Position reached 2 >
\ J e

B Related Objects

Index Sl Name L Accessibility PDO 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 1/0 connector. Select
signals to assign with bits 7 - 0, and set the signal level to the bit 15.
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Bit Setting details Setting values Assignable output
15 Signal output level settings signal
(O: contact A, 1: contact B) 0x00 Not assigned
14~8 Reserved 0x01 BRAKE
7~0 Assign output signal 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. Verify the setting values from 0x2210

to 0x2213.
DO#1 DO#2 DO#3 DO#4
BRAKE ALARM RDY INPOS1
(Contact B) (Contact B) (Contact A) (Contact A)
Assigned Contact Details
0x01 BRAKE B Brake o <
CN1 Setting Bit N .

0x02 ALARM B Alarm , 1\ (Pin Numben) parameter 15 720 Setting values Details
0x03 RDY A 4 —
o o5 Sovoready DO #1(1,2) 02210 | 1 | 0x01 | 0x8001 | BRAKE(Gonct®)

X - Z d hed —

°10 Spoec Teache DO #2 (17,18) | 0x2211 7 | 0x02 | 0x8002 | ALARMi(Contact
0x05 INPOS1 A Position reached 1 L —
: DO # 3 (34) 0x2212 0 | 0x03 | 0x0003 RDY (Contact A)
0x06 TLMT | Toraue i DO #4 (19.20) | 0x2213 | 0 | 0x05 | 0x0005 | INPOS Gontact
i X, X X

0x07 VLMT T | speca imi (Contact A
0x08 INSPD - Speed }e;chgd_' o
0x09 WARN - Warning
0x0A TGON - Rotatio‘n‘ Eétgétibn 'oJIbuI
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
=
2N
S
c

&

+24V IN

DI 1

DI 2

DI 3

ol el 1@
ol |of |~

9

L

1/0

SN

(D!
(D!
(D!

HUOEEES

3

4

i

(DI7)

RECIRRIRIE N

:

=
:1{5
{E

10 018)

/

Digital output
DO 1+

]

RIEEEALE

DO 1+

DO 3+

DO 4+

o)
O
N

[

Analog output

Analog
Monitor

N
[2]
L4

MONIT1 )()

AGND (E
MONIT2 D C

AGND (E

B Retated objects
Index Ir?(;l(le)x Name Veg,isleale Accessibility assli:gazent Unit
0x2220 - Analog Monitor Output Mode) UINT RW No -
0x2221 - Analog Monitor Channel 1 Select UINT RW No -
0x2222 - Analog Monitor Channel 2 Select UINT RW No -
0x2223 - Analog Monitor Channel 1 Offset DINT RW No -
0x2224 - Analog Monitor Channel 2 Offset DINT RW No -
0x2225 - Analog Monitor Channel 1 Scale UDINT RW No -
0x2226 - Analog Monitor Channel 2 Scale UDINT RW No -

= Analog monitor output mode (0x2220)

Analog monitor output range is -10~+10V.

6-8

If setting value is 1, output value is positive value only.
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Set value Setting details

Details

Positive(or negative)
0 value output value

Analog output A

voltage
+10V

oV

v

————— -10v

Positive value output
value only

Analog output

N
v

voltage

+10V

v

ov

= Analog monitor channel 1 setting (0x2221)

Setting the parmeters to monitor through 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 operation overload rate %
0x07 DC Link voltage \Y
0x08 Accumulated regenerative overload rate %
0x09 Encoder Single-turn data pulse
OX0A Inertia ratio %
0x0B Full-Closed position error uu
0x0C Drive temperature 1 °C
0x0D Drive temperature 2 °C
OXO0E Encoder temperature 1 °C
OXOF Hall signal -
0x10 U phase current A
ox11 V phase current A
0x12 W phase current A
0x13 Real position value uu
0x14 Target position value uu
0x15 Position command speed rpm, mm/s
0x16 Hall U signal -
0x17 Hall V signal -
0x18 Hall W signal -

Th voltage is calculated as follow when analog monitor is output
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Channel 1 output voltage [V] = [Monitoring signal value (0x2221) — Offset (0x2203)] / Scale(0x2205)
Channel 1 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

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].

6-10 LS-:E:_ ECTRIC
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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/O.

B How to Set User Input

DI 1
—|Not assigned

IHHE

DI

DI

J:go

1

2)

I3

2

Digital Input

Servo Drive

1/0

+24V IN

11

IrIr.r 1 r.r. T

NOT 12
HOME 7
STOP 8
PCON 13
GAIN2 14

PROBE1 9

ARST 10

LR

Upper Level Controller

Digital Input
(0x60FD)

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.

| 6-11
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B Related Objects

Index Ir?c:l:x Name Ve:;isgle Accessibility ass'ipg?lzent Unit
0x60FD - Digital Inputs 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(1/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

Digital Output
P N wsaes —>
Upper Level Controller 11" |
2 Not assigned % I_’
(DO ALARM + |—>
18 ALARM- |—>
Digital Output (P ROY:  —>
(Ox60FE)
4 RDY-  |——p
POV =3 INPOST+  |——F>
20 | rpost- |—

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 Ir?cliJ:x Name Ve:)r/i;l;le Accessibility assli:;]?lgent Unit
- Digital Outputs - - - -
0 Number of entries USINT RO No
Ox60FE
1 Physical outputs UDINT RW Yes -
2 Bit mask UDINT RW No -
They indicate the status of digital outputs.
= Description of physical outputs
Bit Description
0to 15 Reserved
16 Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 1 and 2)
Provided that the relevant bit mask (Ox60FE:02.16) is set to 1.
17 Forced output (0: OFF, 1: ON) of DO #2 (I/O pins 17 and 18)
Provided that the relevant bit mask (Ox60FE:02.17) is set to 1.
18 Forced output (0: OFF, 1: ON) of DO #3 (I/O pins 3 and 4)
Provided that the relevant bit mask (Ox60FE:02.18) is set to 1.
19 Forced output (0: OFF, 1: ON) of DO #4 (I/O pins 19 and 20)
Provided that the relevant bit mask (Ox60FE:02.19) is set to 1.
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2 (0: OFF, 1: ON)
26 Output status of DO #3 (0: OFF, 1: ON)
27 Output status of DO #4 (0: OFF, 1: ON)
28to 31 Reserved
= Description of bit mask
Bit Description
Oto 15 Reserved
16 Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 1
and 2)
17 Forced output setting (0: Disable, 1: Enable) of DO #2 (I/O pins 17
and 18)
18 Forced output setting (0:Disable, 1:Enable) of DO #3 (I/O pins 3
and 4)
19 Forced output setting (0:Disable, 1:Enable) of DO #4 (1/O pins 19
and 20)
20to 31 Reserved
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6.3

6.3.1

Electric Gear Setup

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.

1[mm]

\\\\

100000[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 C 1TUD = 1[mm]
10000 [vuT = 10000

x 1[UU] = 0.0001 [mm]

| 6-15
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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].

- 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) 5000 ppr encoder :m ATLLATIR AR LR AR RN LA R LR RN}

(B) 19-bit encoder |- :m LI LI LN E RN R LR LRRNY

(A) 5000 ppr encoder (B) 19-bit (524288 ppr) encoder

5000*12/10 = 6000 524288*12/10=629145.6

If the electric gear

i t used
15 hot use 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)

. Motor Revolutions =5000 Motor Revolutions =524288
Electric gear
settings Shaft Revolutions = 10000 Shaft Revolutions = 10000
If the electric gear Can move through the same command of 12000 (12 mm= 12000 * 1 um), regardless
is used of the encoder (motor) 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. However
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Example of Electric Gear Setup

B Ball Screw Load

Apparatus specification

m

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: 100 mm

User Unit

1um(0.001mm)

Encoder specification

19-bit (524288 PPR)

Amount of load
movement/revolution

PI*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]
= IndexVelocity[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[uw/s]:3000[rpm]

Index Velocity[uu/s] = 26214400 [uw/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

— Demand Speed X X
emand Speed[rpm] Motor Resolution 60[rpm]

X Application example

Calculate the Index Velocity input value when the user wants to drive at 3000[rpm] when applying
Motor Resolution: 524288 / Shaft Resolution: 20 gear ratio to a 19-bit motor

524288 20

Index Velocity[UU /sec] = 3000 [rpm] X 524788 X 60rpm]

Index Velocity[uu/s] = 1000[UU /sec]

Index 0
Index Type "Relative vJ

Distance [UU] 524288
Veloaity [uUs] | [ 1000 |
Acceleration [UU/s~2] 10000
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 :J

l Copy i [ Paste I
If 1000 [UU/s] is input to Index Velocity, it drives at 3000 [rpm].

® Index Acceleration / Deceleration 4374 &t
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.
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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] || [ 10000
Deceleration [UU/s~2] || | 10000
Registration Distance [UU] || 100000
Registration Velocity [UU/s] 1000000
Repeat Count il
Dwell Time [ms] 200
Next Index | [ |1 -
Ation | Next Index =

l Copy ] [ Paste J
Therefore, the values of Acceleration and Deceleration can be set as above.
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6.4

6.4.1

6-20

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.

Speed: N

Rated motor
speed

N\
7

Speed command
R N Speed command
acceleration time (0x2301) deceleration time (0x2302)

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

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

As shown in the figure below, you can generate an S-curve 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.

Speed A

Speed command S—
curve time (0x2303)

\ 4

Deceleration

Acceleration time X
time
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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 values Setting details
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.

Speed

Motor velocity

TGON output range

ZSPD output range /

A\ 4

Time

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 =iio Name Ve e Accessibility I.DDO Unit
Index type assignment

0x2404 - ZSPD Output Range UINT RW Yes rom

0x2405 - TGON Output Range UINT RW Yes rom

0x2406 - INSPD Output Range UINT RW Yes rom
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6.5 Settings Related to Position Control

6.5.1 Position Command Filter

This section describes how to operate the drive more smoothly by applying a filter to a position
command. 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.

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.

rd

Speed ]

Target velocity
Target velocity
*63%

—— Command before filtering

) Command after filtering
Target velocity

*37%
N
7
Time
0x2109 0x2109
Position command filter using position command filter time constant (0x2109)
SpeedpN
|
: — Command before filtering
| Command after filtering
|
|
|
|
' >
<«—> <«—> Time
0x210A 0x210A
Speed N

— Command before filtering
0x219A

Command after filtering

AN
7

Time

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

Index Sub Name Mol Accessibility FDO Unit
Index type assignment
0x2109 - Position Command Filter Time Constant UINT RW Yes 0.1ms
Ox210A ) Position Command Average Filter Time UINT RW Yes 0.1ms

Constant

LSE ecrric | 6-23
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6.5.2

6-24

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 INPOSL1 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.

Spee P
—— Command
Feedback
AN
| ' ] 7
\ Start time of Time
. renewing End time of
Positional A\ | position | renewing position
Error i command
INPOS1/2
output  \ . 2 ] S
ranae | N
! 4
: Time

INPOS1 (for output time = 0)

INPOS2

B Related Objects

Index o Name L Accessibility '.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

6.6.1

Settings Related to Torque Control

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 values

Setting details

0

Limited by speed limit value (0x230E)

1

Limited by the maximum motor speed

B Related Objects

Index o Name \EIEL 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

6-26

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 5.2.1 Assignment of Digital Input Signals.

NOT

If the positive/negative limit signals are input, the motor will stop according to the emergency stop

POT

1/O Pin 1(pefault value)

setting (0x2013).

I/0 Pin 1(pefault value)

Setting values

Description

brake control mode (0x2012).

The motor will stop according to the method set in the dynamic

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).

Related Objects

Index Sub Name Ve Accessibility PDO Unit
Index type assignment
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2113 - Emergency Stop Torque UINT RwW Yes -

n
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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.

Rotation
speed

Servo
ON/OFF

Brake signal

Servo OFF or alarm occurred

.Brake output speed
(0x2407)

Brake output delay time
(0x2408)

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

-

Rotation

Servo OFF or alarm occurred

Brake output speed

= (0x2407)

>

speed

Servo ON/OFF

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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6-28

Servo OFF or §
~* “alarm occurred /,,—T\me when the PWM output Motor
/ is turned off
v v
PWM OFF delay time L1
(0x2411)
Servo
ON/OFF I Load —I ><
¥
PWM output ] | Gravity
direction
Brake signal l

(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
" alarm occurred R Motor
v T 7 Time when the PWM output
' ' is turned off 1
PWM OFF delay
time (0x2411)
,Servo I Load I
ON/OFF
PWM output "
Gravity
direction
Brake signal l

(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.



6. Drive Application Functions

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)

torque limit

input

Limit Description
function
”””” 0600 S
! v ! 0x6072
. gl Foma\lli'gﬂttorque /" /,/"— "'\ Max. torque
T / | /
Internal iigﬁe —> > > —> .
torque limit ‘ A 4’_/‘ i Torque
H I3 Ref. i
1 ; \ y
0x60ET .
(set value Reverxse torque 4~
0) limit /
Limits the torque using forward/reverse torque limit value according to the driving direction; the
maximum value is limited by the maximum torque (0x6072).
- Forward: Ox60EQ, Reverse: 0x60E1
el 0x6072
- ,,"»‘\ Max. torque /}‘
Internal ; Moo '
torque limit -
2
Torque
(set value input ’ "\‘ ’/,,,,T,&d;;,_\
1) > Ref.
Limits the torque only by the maximum torque (0x6072) regardless of the driving direction.
, 0x2111
-»  Forward torque !
limit
- /
External orque _y, ‘

(set value
2)

, oxe112 A
| Reverse Torque 14~
limit /

Limits the torque using external forward/reverse torque limit value according to the driving direction.

- Forward: 0x2111, Reverse: 0x2112

ELecTrRIC | 6-29




6. Drive Application Functions

off / Ow0E0
—————— »  Forward torque !
PCL \ limit /
ON 7 ot
[ »  External forward !
/ ‘\\ torque limit /
Torque / |
Internal in;?ut —> > —>
and ‘ / ‘\N’l Torque
external ! \  Ref ;
torque | D .
limits \ OFF / Ox60E1
L > Reverse torque |
\ it )
(set value .NCL | . S S
3) oN / 0x2112
ffffff p  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: Ox60EOQ(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
> Ref.
0x221C
A Analog torque i
Analog \\\ limit scale _/,"
torque limit (T
- Restricted by torque limited value which in put as analog.
(setvalue | _ Restriced forward direction / reverse direction torque regardless of +/ - of analog voltage.
4) - The torque limit against the analog input voltage is as follows.
- If the torque limit function setting (0x2110) is set to 4, the torque is limited according to the

analog input voltage. The limit value is determined by the following formula.
Torque limit value(%)

.

Example 1) If the command scaler is set to 100 and the offset is set to 0
When the input voltage is -10[V]

Torque command scale(0x221D)
X 10

input voltage(mV) — Torque input of fset(0x221C)(mV))
1000

10000(mV) — O(mV)>X@ = —100[%)

Torque limit value(%) = < 1000 10

-Torque is limited up to 100[%]. Conversely, if the user inputs the input voltage as 10[V], the torque

is limited to 100[%].
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0x60B2
Target Offset
[0.1%]

Velocity
Limit
Function

Torque
Feed-forward

Gain 0x210E

Filter

" 0x6072

Speed Control

P Gain | Gain

| v [ (e
.

A

1
» (o] [oaior] | -

0x2112
External negative
torane limit

Torque Limit |
Function

Position Actual
Internal Value

0x60E0

Forward torque
limit

0x2111
External forward
. torque limit

0X60E1
‘!?ligative torque
B Related Objects
Index Ir?éjgx Name Vigsgle Accessibility assliz;ag it Unit
0x2110 - Torque Limit Function Select UINT RW Yes -
0x2111 - External Positive Torque Limit Value UINT RW Yes 0.1%
0x2112 - External Negative Torque Limit Value UINT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x60EO0 - Positive Torque Limit Value UNIT RW Yes 0.1%
0x60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
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6.10 Gain switching function

6.10.1

6-32

Gain group switching

Use gain group 2 Use gain group 1

E——

4—

GAIN2 sensor input m

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 values

Setting details

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
4 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:

Waiting time 1 Switching time 1
PoOx211C 1 UxZT1A !
K K v
! i
1
Gain group 1 i
]
1
1
]

Gain group 2

Gain switching time 1 (0x211A)

Gain switching waiting time 1 (0x211C)

——
<—

Gain switching time 2 (0x211B)

Gain switching waiting time 2 (0x211D)

Waiting time 2

Switching time 2
0x211D ! 0x211B

Gain switching condition is met
¥ (ex. GAIN2, ZSPD, INPOST)

iy et bbb

1
1
N
1
1
1

L I Sy S S ]

Gain group 1

_-w Gain switching condition is not met

AlZt
B Related Objects
Index Sub Name Mol Accessibility PDO Unit
Index type assignment

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

6-34

P1 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

Speed
Command

Undershoot = Positioning 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 values Setting details

0 Always uses the PI control.

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 Mol Accessibility PDO 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 Pl 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 Speed
Overshoot Overshoot
\ ” When using PI/P \
When using P control control switching Y
\\. N \, NS —
| | | |
E \/ E Time E E Time
! ' | < E|
‘Positioning Positioning
time Speed time
Torque
Command
+0x2115 [7777 Tttt
\ |
1 1
1 i
1 H
-0x2115 [7777~ . e R
1 |
| i
| 1
kX X
P control P control P control P control P control
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6.11

6.11.1

6-36

Motor Overload Protection

In order to prevent burnout due to overheating of the motor, it provides a motor overload
protection function by an I2T algorithm and a motor overload protection function through a

motor thermal time constant.

I?’T Algorithm 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] or 3 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’Ty i = ((94)% — (34)?) x 1000ms = 72000 A%ms

T IzTLimit 72000A2Tn5 2666
- = = ms
= fou.tz —(34)2 (64)? — (3A4)?
A
Torque
300% w %i TLimit EF %E TLimit ;e
200% w """ e N
100% w--- ----- . :
Continous
' ' —p
: A : Time
AL-21 AL-21
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B Related objects

Sub Variable PDO

Index Name Access .| Unit
Index type allocation
Motor ID
0x2000 |- (Motor ID) UINT RW No -
0x2031 |- Operation Time at Peak Current UINT RW No ms

i [3rd Party Motor] Rated Current
0x2802 (Third Party Motor Rated Current) FP32 RW No Arms

i [3rd Party Motor] Maximum Current
0x2803 (Third Party Motor Max 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:

°C

sec
Thermal time constant[sec] = Thermal resistance —s % Thermal capacitance[watt+ —]
°C
B Related objects
Sub Variable PDO .
Index Index Name type Access allocation Unit
0x2034 - Motor Thermal Protection Enable UINT RW No -
o]
0x280D - [3 Party Motor]Thermal Time Constant FP32 RW No /vc\iatt

| 6-37



6. Drive Application Functions

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
7
‘Servo Motor
L

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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Servo ON/OFF Servo ON/OFF’
Rotation Rotation
speed speed
Dynamic .
________ » Dynamic -
brake brake
Setting value: 0 Setting value: 1
Hold the dynamic brake after stopping the motor using Release the dynamic brake after stopping the motor
the brake using the brake
Servo ON/OFF Servo ON/OFF'
Rotation . Rotation K
speed speed
Dynamic Dynamic
brake =3 brake -
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 Sub Name Mol Accessibility I.DDO 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 Regenerative resistance setting

6-40

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 (Voc) due
to the regeneration and prevent the drive burnout.

Servo Drive
Sudden deceleration
Electric Kinetic .
energy | < energy
] 4
]
Voltage 1 u/v/w
rise 5 ’=v 3& Motor
Load with large
inertia
B Related Objects
Sub Variable T PDO ;
Index Index Name type Accessibility assignment Unit
0x2009 - Regeneration Brake Resistor Configuration UINT RW No -
0x200A - Regeneration Brake Resistor Derating Factor UINT RW No %
0x200B - Regeneration Brake Resistor Value UINT RW No Q
0x200C - Regeneration Brake Resistor Capacity UINT RW No Watt
ox2000| - |Peak Power of Regeneration Brake| ;\t RW No Watt
Resistor
Duration Time @ Peak Power of
0x200E Regeneration Brake Resistor UINT RW No ms




6. Drive Application Functions

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

6.13.1 Use of Internal Regenerative Resistor

vl Product name REEREIES Resistor capacity
value
L7NHA001U~L7NHA004U 100[Q] Built-in 50[W]
L7NHA008U~L7NHA010U 40[Q] Built-in 100[W]
200V] || 7NHA020U~L7NHAO35U 13[0] Built-in 150[W]
L7NHAO050U 6.8[Q] Built-in 120[W]
L7NHAO075U 6.8[Q] Built-in 120[W]
L7NHA150U 3.3[Q] External 2000[W]
L7NHB0O10U 100[Q] Built-in 100[W]
L7NHB020U~L7NHB035U 40[Q] Built-in 150[W]
L7NHBO50U 27[Q Built-in 120
400[V] [y Wi
L7NHBO75U 27[Q] Built-in 240[W]
L7NHB150U 13.4[Q] External 2000[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).

L1
L2

PO
PI
B+

1
c2

B| BI| B+
r— - — - — — I — —

|
/I

T o 0z > o

— Internal

EHL
>
>

Wiring method when using

internal reaenerative resistor

2. Setregenerative resistance (0x2009)

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

regener
[~ /] atve
|__|_|< i resista
nce
1 S S S

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

- Initial value: 0

3. Check internal regenerative resistance value and capacity

- Check the internal regenerative resistance value (0x200B).
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- 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,
1 kW 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).

1o lore

—

External
regenerative
resistor

T

L1 B| BIl B+
L2

PO '

—
Pl
L ¢ B+ r—
External 1 B —_
regenerative 1 r_| K —l
resistor BI |_ 1 DA J
| I

c2

|
JI

Wiring method when using external
regenerative resistor

2. Setregenerative resistance (0x2009)
- Configure to use the regenerative resistor installed separately outside the drive (0x2009=1).

- Set if 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: 0

4. Setthe 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
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- 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).

- 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

Built0-in External
Voltage| Drive Capacity Resistor Standard | Resistor | Resistor capacity
' ; Model name
value capacity value (Option)
100W ~ 400W 100 50 Q 50 Q 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, :115Q
200[V] 300
3.5KW 13 150 Q 600[W]*3P APC-600R30 (3P)
R, :10Q
28Q
5kW 6.8 120 Q R 70 600[W]*4P APC-600R28 (4P)
e
28Q
7.5kW 6.8 120 Q R 70 600[W]*4P APC-600R28 (4P)
e
APCS-2000R3R3
15kW - - 330 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, :375Q
5KW 27 120 Q sa 600[W]*3P APCS-600R75 (3P)
400[V] R, :25Q W]
75 Q
7.5KW 27 240 Q 600[W]*3P APCS-600R75 (3P)
R, :25Q
APCS-2000R13R4
15KW - - 13.4Q 2000[W] (1P)
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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\ Pperform rotary switch operation for node ID setting only when drive power is not applied.

o 0 ; o0,
© & © &
— w — w
9 x 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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7.1

7.2

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 conduct a risk assessment on the device
to ensure that it meets the safety requirements of the system.

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
Operation state | Normal state STO state STO state STO state
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B Electric characteristics

= STO1 and STO2

Item Characteristic value
Internal impedance 3.3 k@
Voltage input range DC 12V ~ DC 24V
Maximum delay time 1 ms or less
= EDM
Item Characteristic value
Maximum allowed voltage DC 30V
Maximum current DC 120mA
Maximum delay time 1 ms or less

B Timing diagram for STO operation

Servo OFF

Servo ON/OFF Servo ON

STO1 STO state

STO2 Normal state
Motor supplied ON —» le-- 54us OFF
with power
EDM output

OFF - [<--12us ON

[
7

DB engaged (Operated by DB Control
Dynamic brake relay DB disengaged Mode[0x2012] setting)

4~ pWM Off Delay Time[0x2011] setting + - +
P 3[ms](DB Hold time)

Brake output

) Brake engaged
Brake disengaged

- {«-- Brake Output Speed[0x2407] or
Brake Output Delay Time[0x2408]

Note 1)If at least one of STO1 and 2 is turned off, the drive state is switched to the STO state.
Note 2) The dynamic brake operates according to the dynamic brake control mode setting (0x2012).
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.
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B Timing diagram for STO recovery

Servo ON/OFF

STO1
STO2

Motor supplied with
power

EDM output

Dynamic brake relay

Brake output

Servo ON

Servo OFF
STO state
Normal state
300us—» (-
OFF
ON OFF
DB engaged

Brake maintained

After the servo is turned

on, it operates according
to normal servo ON/OFF
timing.

Note 1)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.

Note 2) 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

7-4

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.

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
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7.4 Example of Using Safety Function

Emitter Light Receiver
Curtain
—_—
—_
—_—
STO
S14 44 ]
} - Driving signal
e STO1+ : [] r |
= H 2 H )
stoi- i |+ % "\\-'K —Blockng i %
T22 3 : I_ [ ]|
{H —H
& 524 ) 6i Lt
stoe+ § | § ]
v : v& 55
) 3 \\Q‘l — Blocking ™% {.(..;]
Safety unit STO2-
732 I 2 gy L
Al
b i
FT31 oM+ | E
L\ — i
-
EDM-
A2 . 8 E "1 AN
: wy
= T33 EDM output ! T

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.
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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.

= If 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.

8.1

Tuning

Current feedback

. Torque
Position Speed comman i Voltage

command N command d command
Position Speed Torque Power
»| control control ’® > control cireutt Encoder
Aneratinn operation operation T

1

Position feedback

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 = 0
(positive)

_____ Tuning direction = 1

- ‘~\/ (negative)

v x3

-2 . Command ﬁ '
""" I - :

L4

Response

Moving
distance
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Notch Filter
Adaptive Filter
function Select
Position Control Velocity Control Frequency Width Depth Torque Filter
. . . Time
Ref. * P Gain P Gain | Gain 1 [ox50y/| [oxz502 | [0x2503 | R
—»(—>» —»(—» 1 —
1 1
4 4 2 [ox2sfa | [ ox2505 | [ 0x2506 | 2 [ofs ]
2
. 2 Logmllogorl] | s
Torque Command
Resonance
Frequency Current Control
Estimation ]
___________ Space PWM
Load Inertia < P Gain — Vector [ —P Control —M
Estimation Control
Inertia 0x2100
A Load
Current Feedback _
Velocity Feedback Velodity
Calculation
Position Feedback Velocity
Calculation Encoder
B Related Objects
Sub Variable - PDO .
Index Name Accessibility . 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 -
8-2
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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.

= inertia, 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% of the 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.

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

Notch Filter
Adaptive Filter
function Select 0x2500
Position Control Velocity Control Frequency Width Depth Torque Filter
+ . + . . Time
Ref. P Gain P Gain | Gain 1 | 052501 | | 0x2502 | | 0x2503 | . ToE
—»—> ——(—> BN BN o -
1 [ ox2101 1 | ox2102 | | ox2103
A A 2 [ oxas04 | [(ox2505 | [ ox2s06 |
) ) 2 [foxa108
2 [paros 2 [oferos | [prar07
3 [ ox2507 | [‘ox2508 | [ ox2509 |

FN

[lox2s0a | [ oxes08 ] [ oxasoc |
A

'
'
&
A4

Torque Command

Resonance
Frequency Current Control
Estimation space
[ Lowd merta | [e—b{ Gan > Vector | T
Estimation Control
Inertia
A
A
Current Feedback
Velocity Feedback Velodity
Calculation
Position Feedback Velodi
elocity
Calculation
B On-line Gain Tuning Mode object
Sub Variable PDO ;
Index Nam A . nit
de Index ame type CCESS| allocation =
0x250D - On-line Gain Tuning Mode UINT RW No -

Setting value
0
1

Setting content

Unuse On-line Gain Tuning

Use On-line Gain Tuning

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.

B System rigidity setting during online auto tuning

Sub Variable PDO ]
Index e Name type Access cleeaien Unit
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
Torqgue 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
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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

[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 | Acces ]
Index e Name type 5 allocat | Unit
ion
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

Manual Gain Tuning

8.3.1 Gain Tuning Sequence

8-6

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

8.4.1

Vibration Control

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
38 i —
-3 : : A
Cut-off Frequency(Hz) —lFrequency
B Related Objects
Index Ir?(;l(le)x Name Veg,isleJle Accessibility assli:g?]gent Unit
0x2501 - Notch Filter 1 Frequency UINT RW No Hz
0x2502 - Notch Filter 1 Width UINT RwW No -
0x2503 - Notch Filter 1 Depth UINT RW No -
0x2504 - Notch Filter 2 Frequency UINT RW No Hz
0x2505 - Notch Filter 2 Width UINT RwW No -
0x2506 - Notch Filter 2 Depth UINT RW No -
0x2507 - Notch Filter 3 Frequency UINT RW No Hz
0x2508 - Notch Filter 3 Width UINT RwW No -
0x2509 - Notch Filter 3 Depth UINT RW No -
0x250A - Notch Filter 4 Frequency UINT RW No Hz
0x250B - Notch Filter 4 Width UINT RwW No -
0x250C - Notch Filter 4 Depth UINT RW No -
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8.4.2

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.

f

/

Ref. = Position Control C Space PWM
—p( —P N —_— > i i > urrent » »
Velocity Control Adaptive Filter > Control (\:/ectorl Control
A ontrol
Vibration @
A | Frequency
Measurement  [€
. Velocity Feedback Velocity
'Ue"".a < Calculation
Estimation
Position Feedback
B Related Objects
Sub Variable - PDO .
Index Name Accessibility . Unit
Index type assignment
0x2500 - Adaptive Filter Function Setting UINT RW No -

Adaptive Filter Function Setting (0x2500)

Setting values

Setting details

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.

Only two adaptive filters are used. You can check the settings configured
automatically in the Notch Filter 3 (0x2507 and 0x2508) and 4 Settings
(0x250A and 0x250B).

If notch filter 3 (or 4) is set to a random 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, and If notch filter 3 and
notch filter 4 are in the initialization state, both can be set automatically.

3,5

Reserved

Settings of Notch Filter 3 (0x2507, 0x2508) and Notch Filter 4 (0x250A,
0x250B, 0x250C) are initialized
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8.4.3 Vibration Control (Damping) Filter

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.

Sensor

(@=D)="

3

TSeegaee®”

— vt |
Motor il\\\\\\\\ AWV AV AV AMAVA WAV
- -
Velocity
o time
(] (]
) )
[] []
v N
N A
*Measuring vibration frequency
B Rerated object
Index Sub Name Ve Acceessibility PDO Unit
Index type assignment
0x2515 - Vibration Suppression Filter Configuration UINT RW No -
0x2516 - Vibration Suppression Filter 1 Frequency UINT RW No 0.1[HZz]
0x2517 - Vibration Suppression Filter 1 Damping UINT RW No -
0x2518 - Vibration Suppression Filter 2 Frequency UINT RW No 0.1[HZz]
0x2519 - Vibration Suppression Filter 2 Damping UINT RW No -

Vibration Suppression Filter Configuration (0x2515)
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Setting Value Setting Details
0 Not using Vibration control (damping) filter
1 Applying Vibration control (damping) filter 1,2

Applying Vibration control (damping) filter 1,2 according to LVSF1,

2
LVSF2 digital input.
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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 Codes Details
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 o Name L 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

9-1
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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;

= the speed and time settings are set with the consideration of the state and operation range of the
apparatus.

0x2305 0x2306 0x2307 0x2304
500[rpm] Ofrpm] -500[rpm] O[rpm] ee
Motor speed Motor speed

-500

9-2

Motor speed
Y Y
0x2309 0x2308B
5000[ms] 5000[ms]

P? PP

Zero speed Forward Zero speed Reverse Zero speed Forward
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9.3

B Related Objects

Sub Variable PDO
Index Name Accessibility Unit
Index type assignment

Programmed Jog Operation Speed 1

0x2304 INT RW No rpm
(Program Jog Operation Speed 1)
Programmed Jog Operation Speed 2

0x2305 INT RW No rpm
(Program Jog Operation Speed 2)
Programmed Jog Operation Speed 3

0x2306 INT RW No rpm
(Program Jog Operation Speed 3)
Programmed Jog Operation Speed 4

0x2307 INT RW No rom
(Program Jog Operation Speed 4)
Programmed Jog Operation Time 1

0x2308 UINT RW No ms
(Program Jog Operation Time 1)
Programmed Jog Operation Time 2

0x2309 UINT RW No ms
(Program Jog Operation Time 2)
Programmed Jog Operation Time 3

0x230A UINT RW No ms
(Program Jog Operation Time 3)
Programmed Jog Operation Time 4

0x230B UINT RW No ms
(Program Jog Operation Time 4)

Deleting Alarm History

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.

= 27020 Servo Alarm History
2702:01  Alarm code 1{MNewest)
290202 Alarm code 2
2702:03  Alarm code 3
270204 Alarm code 4
2702:05  Alarm code &
270206 Alarm code B
2702:07  Alarm code 7
2702:08  Alarm code 8
2702:09  Alarm code 9
270204 Alarm code 10
2702:08  &larm code 11
2702:0C  Alarm code 12
2i02:00 Alarm code 13
2M02:0E  Alarm code 14
2702:0F  Alarm code 15
2702:10  Alarm code 16{01dest)

» 16 <

[B1IPOS following
[R11POS following
[RIIPOS following
[RIIPOS following
[B1IPOS following
[B1IPOS following
[B1IPOS following
[B11POS following
[511POS following
[B11POS following
[G1IPOS following
[B1IPOS following
[B1IPOS following
[R1IPOS following
[R1]POS following
[RIIPOS following

9-3
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9-4

B Related Objects

Sub

Variable

PDO

Index Name Accessibility . Unit
Index type assignment
- Servo Alarm History(Servo Alarm History) - - - -
Alarm code 1 (Newest)
1 STRING RO No -
(Alarm code 1(Newest))
2 Alarm code 2(Alarm code 2) STRING RO No -
3 Alarm code 3(Alarm code 3) STRING RO No -
4 Alarm code 4(Alarm code 4) STRING RO No -
5 Alarm code 5(Alarm code 5) STRING RO No -
6 Alarm code 6(Alarm code 6) STRING RO No -
7 Alarm code 7(Alarm code 7) STRING RO No -
0x2702
8 Alarm code 8(Alarm code 8) STRING RO No -
9 Alarm code 9(Alarm code 9) STRING RO No -
10 | Alarm code 10(Alarm code 10) STRING RO No -
11 Alarm code 11(Alarm code 11) STRING RO No -
12 | Alarm code 12(Alarm code 12) STRING RO No -
13 | Alarm code 13(Alarm code 13) STRING RO No -
14 | Alarm code 14(Alarm code 14) STRING RO No -
15 | Alarm code 15(Alarm code 15) STRING RO No -
16 | Alarm code 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 Safet Torque Off (STO) connector is installed; and

= The operation speed is set with consideration to the operation range of the machine.

Rotor I‘
Servo Motor

Coupling :---': < -- [—

a
¢ 0
mirnusfiinunuuuueflattnniunnninnunn
T Origin

Intends to align the motor shaft to the
origin of the machine.

B Related Objects

Index o Name L Accessibility '.DDO Unit
Index type assignment

Index Pulse Search Speed
0x230C ) (Index Pulse Search Speed) INT RW No rpm

9-5
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_
9

9

Instantaneous maximum

9-6

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;

= there occurs an alarm for low voltage of encoder; or

= you want to set multi-turn data of the absolute encoder to 0.

When the absolute encoder reset is completed, the multi-turn data (0x260A) and the single-turn data
(0x2607) are reset to 0. After the reset, turn on the power again to change the actual position value
(0x6064) to the reset position value.

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 Sub Name Ve Accessibility I.DDO Unit
Index type assignment
Absolute Encoder Configuration
0x2005 ) (Absolute Encoder Configuration) UINT RW No )
Multi-Turn Data
0x260A (MultiTurn Data) DINT RO Yes rev
.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
Torque N

overload value

this value is displayed in 0x2604.

Renewed

""" Not renewed
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9.7

9.8

B Related Objects

Index Sub Name Mol Accessibility I.DDO Unit
Index type assignment
0x2604 ) Instantaneous Maximum Operation Overload INT RO Yes 01%

(Instantaneous Maximum Operation Overload)

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. If an offset is
too large, AL-15 will be generated.

B Related Objects

Index Sub Name Mol Accessibility I.DDO Unit
Index type assignment
Phase U Current Offset
- 0,
0x2015 (U Phase Current Offset) INT RW No 0.1%
Phase V Current Offset
- 0,
0x2016 (V Phase Current Offset) INT RW No 0.1%
0x2017 . Phase W Current Offset INT RW NoO 0.1%

(W Phase Current Offset)

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.

9-7
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9.9

9-8

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 Mol Accessibility PDO Unit
Index type assignment
0x2019 ) Linear Scale Resolution UINT RW No am

(Linear Scale Resolution)

Commutation Method
0x201A ) (Commutation Method) VINT RW No )

ox2018 | - | Sommutation Current UINT RW No 0.1%
(Commutation Current)

ox201C | - |Commutation Time UINT RW No ms
(Commutation Time)

I LST'EL ECTRIC
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S
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 . " . o PDO Change
e Setting range Initial value | Unit | Accessibility assignment | _ attribute Storage
UDINT - 0x00020192 - RO No - No
The following table lists device types and their functions.
MSB 16 15 LSB
Additional information Device profile number
L—» 0x0002 :servo Drive L—» 0x0192 : DS402
0x1001 Error Register
Variable . . . S PDO Change
type Setting range Initial value | Unit | Accessibility | il Storage
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 details
0 : No error
0
1: Error occurs
1to7 | Reserved
0x1008 Device Name
Variable . . . S PDO Change
type Setting range Initial value | Unit | Accessibility | il Storage
STRING - - - RO No - No

Represents the device name.

10-1
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0x1009 Hardware Version
Variable . . . S PDO Change
tt Initial val t | A I . t
type Setting range nitial value | Uni ccessibility e Storage
STRING - - - RO No - No
Represents the hardware version of the device.
0x100A Software Version
Variable . " . o PDO Change
! Setting range Initial value | Unit | Accessibility . . 9 Storage
type assignment | attribute
STRING - - - RO No - No
Represents the software version of the device.
0x1010 Store Parameters
Subindex 0 Number of entries
Variable ) . ) e PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublndex 1 Store all parameters
Variable ) . ) e PDO Change
Setting range Initial value | Unit | Accessibility ) Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Store communication parameters
Variable ] N ] o PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 3 Store CiA402 parameters
Variable ] - ] o PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 4 Store drive specific parameters
Variable ) . . e PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
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.

ASC11 code

MSB

16 15

LSB

e

v

a

0x65

0x76

0x61

0x73

All parameters within the drive are stored when "save" is written to Sublndex 1.

Only communication parameters (from 0x1000) are stored when "save" is written to Sublndex 2.
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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.

0x1011 Restore Default Parameters
Subindex 0 Number of entries
Variable Setting range Initial value | Unit | Accessibility I_DDO Chgnge Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublindex 1 Restore all parameters
Variable . - . I PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Restore communication parameters
Variabl . . . N PDO Ch
anable Setting range Initial value | Unit | Accessibility . e_inge Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 3 Restore CiA402 parameters
Variable . - . _— PDO Change
! Setting range Initial value | Unit | Accessibility . . 9 Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 4 estore drive specific parameters
Variable . - . _— PDO Change
! Setting range Initial value | Unit | Accessibility . . 9 Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No

Initialize the drive's parameters. To avoid any mistake, initialize the parameters if the ASCII code value
corresponding to 'save' is written to the relevant Subindex value.

ASC11 code

MSB

16 15

LSB

d

a

(0]

0x64

0x61

Ox6F

0x6C

All parameters within the drive are initialized when "load" is written to Subindex 1.

Only communication parameters (from 0x1000) are initialized when "load" is written to Subindex 2.

Only CiA402 parameters (from 0x6000) are initialized when "load" is written to Sublndex 3.

Only drive-specific parameters (from 0x2000) are initialized when "load" is written to Subindex 4.

To apply the initialized value, you need to recycle the power of the drive.
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0x1018 Identity Object
Sublndex 0 Number of entries
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublindex 1 Vendor ID
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0x00007595 - RO No - No
Sublndex 2 Product code
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0x00010001 - RO No - No
Sublindex 3 Revision number
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - - - RO No - No
Subindex 4 Serial number
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - - - RO No - No

Represents the device information.
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0x1600 15t Receive PDO Mapping
Sublndex 0 Number of entries
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT 0to 10 5 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x607A0020| - RW No PREOP Yes
Sublindex 4 Mapping entry 4
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60600008 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60B80010| - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping entry 7
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
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 0x1AQ00 - 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

Bit 0-7: Bit lengths of objects to be mapped (ex: displayed as 0x20 for 32-bit data)

Bit 8-15: Sublndex of objects to be mapped

Bit 16-31: Index of objects to be mapped

0x1601 2nd Receive PDO Mapping
Sublndex 0 Number of entries
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT 0to 10 4 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF | 0x607A0020| - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010| - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60FE0120| - RW No PREOP Yes
Sublindex 5 Mapping entry 5
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping entry 7
Variable Setting range Initial value ‘ Unit |Accessibi|ity PDO Change |Storage
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type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . . ) e PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1602 3rd Receive PDO Mapping
Subindex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT 0to 10 4 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublndex 2 Mapping entry 2
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | Ox60FF0020| - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010| - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |Ox60FE0120| - RW No PREOP Yes
Sublndex 5 Mapping entry 5
Variable . . ) . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable Setting range Initial value | Unit |Accessibi|ity PDO Change |St0rage
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type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping entry 7
Variable . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1603 4th Receive PDO Mapping
Subindex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT 0to 10 4 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Sublndex 2 Mapping entry 2
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010| - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60FE0120| - RW No PREOP Yes
Sublndex 5 Mapping entry 5
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
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Sublndex 6 Mapping entry 6
Variable . » i o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
Variable . " ) . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A00 18t Transmit PDO Mapping
Sublndex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility . . Storage
type assignment |  attribute
USINT 0to 10 10 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
Variable . - . N PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60770010 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable . - . N PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Sublindex 4 Mapping entry 4
Variable . - . N PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60F40020 - RW No PREOP Yes
Sublindex 5 Mapping entry 5
Variable . . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
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UDINT 0 to OXFFFFFFFF 0x60FD0020| - | RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF | 0x60610008 - RW No PREOP Yes
Sublndex 7 Mapping entry 7
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF | 0x26010010 - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x26000010 - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable ) » . . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010| - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60BA0020| - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A01 2nd Transmit PDO Mapping
Subindex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT 0to 10 6 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable i » i . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublndex 2 Mapping entry 2
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0Ox60F40020 - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable ) " ) . PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010| - RW No PREOP Yes
Sublindex 5 Mapping entry 5
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
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UDINT | 0to OXFFFFFFFF |0x60BA0020| - | Rw No PREOP | Yes
Sublindex 6 Mapping entry 6
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60FD0020| - RW No PREOP Yes
Sublindex 7 Mapping entry 7
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
Variable . . ) . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . " ) . PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A02 3rd Transmit PDO Mapping
Sublndex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT 0to 10 5 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublindex 2 Mapping entry 2
Variable . - . N PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable . . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60B90010| - RW No PREOP Yes
Sublindex 4 Mapping entry 4
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60BA0020| - RW No PREOP Yes
Sublindex 5 Mapping entry 5
Variable . - . Accessibil PDO Change
Setting range Initial value Unit ) ) . Storage
type ity assignment |  attribute
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UDINT 0 to OXFFFFFFFF | 0x60FD0020 - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
Variable ) . . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . . _— PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable ) » . . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A03 4th Transmit PDO Mapping
Subindex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT 0to 10 5 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60410010 - RW No PREOP Yes
Sublndex 2 Mapping entry 2
Variable ) " ) . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010| - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF |0x60BA0020| - RW No PREOP Yes
Sublindex 5 Mapping entry 5
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
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UDINT | 0to OXFFFFFFFF |0x60FD0020| - | Rw No PREOP | Yes
Sublindex 6 Mapping entry 6
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 7 Mapping entry 7
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 9 Mapping entry 9
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1C00 Sync Manager Communication Type
Subindex 0 Number of entries
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublindex 1 Communication Type SMO
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
USINT - 1 - RO No - No
Sublindex 2 Communication Type SM1
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 2 - RO No - No
Sublindex 3 Communication Type SM2
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 3 - RO No - No
Sublndex 4 Communication Type SM3
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 4 - RO No - No

It represents the Sync Manager Communication Type assigned by default.
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0x1C10 Sync Manager 0 PDO Assignment
Variable . ” . o PDO Change
e Setting range Initial value | Unit | Accessibility assignment | _ attribute Storage
USINT - 0 - RO No - No
0x1C11 Sync Manager 1 PDO Assignment
Variable . ” . o PDO Change
e Setting range Initial value | Unit | Accessibility assignment | _ attribute Storage
USINT - 0 - RO No - No
0x1C12 Sync Manager 2 PDO Assignment
Sublndex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
USINT - 1 - RW No - No
Sublindex 1 Index of object assigned to PDO
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UINT 0x1600 to 0x1603 0x1601 - RW No PREOP No
0x1C13 Sync Manager 3 PDO Assignment
Subindex 0 Number of entries
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 1 - RW No - No
Sublndex 1 Index of object assigned to PDO
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UINT 0x1A00 to 0x1A03 0x1A01 - RW No PREOP No
0x1C32 Output Sync Manager Parameter
Sublndex 0 Number of entries
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 32 - RO No - No
Sublindex 1 Sync mode
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UINT - - - RO No - No
Sublindex 2 Cycle time
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - - ns RO No - No
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Sublndex 3 Shift time
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublndex 4 Sync modes supported
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UINT - 0x4007 - RO No - No
Sublindex 5 Minimum cycle time
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 250000 ns RO No - No
Sublndex 6 Calc and copy time
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublindex 9 Delay time
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublndex 10 Sync0 time
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublndex 12 SM event missed counter
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 - RO No - No
Subindex 13 Shift too short counter
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 - RO No - No
Sublndex 32 Sync error
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
BOOL - 0 - RO No - No
0x1C33 Input Sync Manager Parameter
Subindex 0 Number of entries
Variable . - . L PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
USINT - 32 - RO No - No
Sublindex 1 Sync mode
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UINT - - - RO No - No
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Sublindex 2 Cycle time
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - - ns RO No - No
Subindex 3 Shift time
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublindex 4 Sync modes supported
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UINT - 0x4007 - RO No - No
Sublndex 5 Minimum cycle time
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT - 250000 ns RO No - No
Sublindex 6 Calc and copy time
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublindex 9 Delay time
Variable ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublndex 10 Sync0 time
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Subindex 12 SM event missed counter
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 - RO No - No
Sublndex 13 Shift too short counter
Variable . - . o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT - 0 - RO No - No
Subindex 32 Sync error
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
BOOL - 0 - RO No - No
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10.2 Manufacturer Specific Objects

® Basic Setting(0x2000~ )

0x2000 Motor ID ALL
Variable . Initial . o PDO Change
— Setting range value Unit | Accessibility ST attribute Storage
UINT 1 t0 9999 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. You can check the motor ID on the motor nameplate.

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.

: - . . v .
LS Xmotion | LS Xmotion LS Xmotion
APMFEAEK APIFE0ANK PG FEL LA
Input  : 3~, 220V, 16.09A, Max 334H}(ID:780) @ Input  : 3~, 200V, 16.09A, Max 334H @ Output  + 100w, aoorpm  MECCE
Output  : 3.0kW, 3000rpm Output : 3.0kW, 3000rpm Encoder : Serial. 16/19bit ¥t
Encoder : Inc. 3000p/r o Encoder : Serial. 19bit L Serial No. : MB4&500 :';%
.ﬂt : . Vel o
Serial No. : MB5J05002 P ;65 ES Serial No.: MB5J05001 oo B2 P ;67
MADE IN KOREA MFG:02 c € MADE IN KOREA MFG:02 c € m ‘ hyt;':ﬁf;%on .
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion MSAI?)YE IN‘CH"\:&"O

Incremental(Z2%)

Absolute Singleturn (2 CHX| 4 2F) Absolute Multiturn(ZCHX| & E[H)

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 . Initial . o PDO Change
— Setting range value Unit | Accessibility ST attribute Storage
UINT 0to 99 2 - RW No Power Yes
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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10-18

0 Quadrature(incremental, A lead B) 7 Sinusoidal(1Vpp)
1 Quadrature(incremental, B lead A) 8 Analog Hall
2 BiSS Serial(Absolute single-turn only only) 10 Biss_General
3 BiSS Serial Absolute _(Absolute multi-turn 11 PANASONIC single-turn
12bit)
4 BiSS Serial Absolute ((Absolute multi-turn 12 PANASONIC multi-turn
16bit)
5 TAMAGAWA single-turn 13 ENDAT multi-turn
6 TAMAGAWA multi-turn 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;.

- . — - — -
LS Xmotion | LS X motion [LS Xmotion

- O

Input  : 3-, 220V, 16.09A, Max 334Hz(ID:780) @ Input  : 3~, 200V, 16.09A, Max 334Hz(ID:764) @ Output - 100w, 3000rpm o0

Output  : 3.0kW, 3000rpm Output  : 3.0kW, 3000rpm Encoder : Serial. 16/19bit [¥e

Encoder : Inc. 3000p/r :;;2 Encoder : Serial. 19bit S:n? Serial No. : MB4H5001 "{%

Serial No.: MB5J05002 IP: 65 ES Serial No. : MB5J05001 IP: 65 EN 67 (ID:714)

MADE IN KOREA MFG:02 c € MADE IN KOREA MFG:02

Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion

Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion

P :
Mifd. by LS Mecapion
Dist. by LSIS, LS Mecapion
MADE IN CHINA

Absolute Multiturn

Incremental Absolute Singleturn

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 . Initial . - PDO Change
- Setting range value Unit | Accessibility S atiribute Storage
0to Power
UDINT 524288 Ise RW No Yes
1073741824 Py recycling

Set the encoder resolution in the unit of pulse (count) based on a multiple of 4. Generally, you can

check the encoder resolution on the nameplate (refer to the description of 0x2000). 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 Xmotion LS X motion |[LS Xmotion
APM-FE30AEK APM-FE30ANK n m/-\PM%:FZ%OI\_/OolgéAMK
Input : 3~, 220V, 16.09A, Max 334Hz(ID:780) @ Input 3, 200V, 16.09A, Max 334Hz(ID:764) @ Ojlput © 100w, 3000rpm o0t
Output  : 3.0kW, 3000rpm Output  :_3,0kW, 3000rpm Encoder ; L
Encoder 1 '_;;2 Encoder : :;‘-2 Serial No. : MB4H5001
Serial No.: MB5J05002 IP: 65 ES Serial No.: MB5J05001 IP: 65 KN : 67 (ID:714)
MADE IN KOREA MFG:02 c E MADE IN KOREA MFG:02
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion

Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion

P
) Mid. by LS Mecapion
@ Dist. by LSIS, LS Mecapion
MADE IN CHINA

Absolute Multiturn(RCHX| HE|E)

Incremental(Z28) Absolute Singleturn (ZLHX| A 2H)

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

Motor ID 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

automatic recognition

Automatic recognition, no input required

It can be confirmed that 524288 is automatically

entered
0x2003 Node ID ALL
Variable . Initial . - PDO Change
tting ran nit | A ibili . . tor.
type Setting range value v ceessibility assignment attribute Storage
UINT 0 to 65535 - - RO No - No

Display the node ID configured for the node setting switch of the drive. The value of the node setting
switch is read just once when the power is turned on. Any set value modified subsequently will be in
effect only when the power is turned on again.

Ex) Example of setting the node ID to 10 (0x0A) and 15 (Ox0F)

8 9 189
o1 olL°
9 ?/(\ k i3
< &w @ “ e
o o | A
S \/4D Q%D
o 20> o 0>
ADDR ADDR
0x2004 Rotation Direction Select ALL
Variable . Initial . - PDO Change
o Setting range value Unit | Accessibility ST atiribute Storage
UINT Otol 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.

|10-19



10. Object Dictionary

10-20

S Description
values
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.

Example of setting value 0 Example of setting value 1

Rotate the motor  — Rotats the mot forward command e o
h otate the motor motor clockwise rotation Rotate the motor
counterclockwise clockwise counterclockwise
0x2005 Absolute Encoder Configuration ALL
Variable . Initial . S PDO Change
Setting range Unit | Accessibility . . 9 Storage
type value assignment attribute
Power
UINT Oto1l 1 - RW No . Yes
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

is reapplied
first power supply
used

power Is cut off

1. Multi-turn value reset when power
2. Homing operation is required after
3. Multi—turn data (multi~turn) not

4. Multi—turn value reset when senvo

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

Setting

values 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.
5 When 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
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current position are initialized when the power is re-applied.

When absolute value single—
turn encoder 1 is set

/\ 45 degree Power on
rotation
I ° ﬁ ﬁ
Position Actual Value Position Actual Value Position Actual Value
o[uu] 65536[UU] o[uU]
When absolute value
single—turn encoder O
/\ 4r50§1aetr§e Power on
I ° 4 ’ ﬁ

Position Actual Value

Position Actual Value
65536[UU]

65536[UU1]

Position Actual Value
o[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 . Initial . o PDO Change
— Setting range value Unit | Accessibility ST attribute Storage
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 OBit

X X X X X X X X
%(—/

Value Setting content Value | Setting content
0 When the main power phase 0 Single—phase
is missing, handles AL—42 power input

1 When the main power phase 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] bmg:i;&nase 3-phase input
0x00 Servo On AL-42
0x01 AL-42 Servo On
0x10 Servo On W-01
0x11 W-01 Servo On

<Servo status immediately after 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] | "en the main POWEr IS cut off during
operation by Servo On
0x00
AL-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>

nd 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 . Initial . - PDO Change
o Setting range value Unit | Accessibility S atiribute Storage
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
Vzi;::le Setting range \Illzltf: Unit Accessibility assli;azen t gt?r?t?tii Storage
UINT 0 to 100 0 - RW Yes Always Yes
This specifies items to display in the 7SEG window.
f:ltljlgsg Displayed item Unit S
0 Operation status -
1 Speed feedback rpm, mm/s
2 Speed command rpm, mm/s
3 Torque feedback 0.1%
4 Torque command 0.1%
5 Accumulated Operation 0.1%
Overload
6 DC link voltage \%
7 Accumulated 0.1%
Regeneration Overload
8 Mechanical angle 0.1deg
9 Electrical angle 0.1deg
10 Inertia ratio %
11 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 -
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15 Instantaneous maximum load 0.1% Instantaneous maximum load rate for 15
rate seconds
16 RMS load factor 0.1% RMS load rate for 15 seconds
0x2009 Regeneration Brake Resistor Configuration ALL
Variable . Initial . o PDO Change | Stora
Setting range Unit | Accessibility . . 9
type value assignment attribute ge
UINT Oto1l 0 - RW No Always Yes
Perform regenerative resistance-related setting.
CY Description
values

Use the regenerative resistance installed in the drive.

Uses regenerative resistor separately installed outside the drive.

Ensure that the value (0x200B) and capacity (0x200C) of the regenerative resistor
are set correctly. Refer to the wiring diagram of the power supply (3.4).

0x200A Regeneration Brake Resistor Derating Factor ALL
Variable . Initial . - PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
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.
Change the setting values according to the heat radiation condition of the regenerative resistor used.

Especially, when you set the derating to a value more than 100%, you have to consider the heat

radiation condition.

0x200B Regeneration Brake Resistor Value ALL
Variable . Initial . - PDO Change
Setting range Unit | Accessibili . . Storage
type grang value v assignment attribute 9
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.
0x200C Regeneration Brake Resistor Power ALL
Variable . Initial . o PDO Change
Setting range Unit | Accessibil . . Storage
type ing rang value ! tbility assignment attribute g
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.
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0x200D Peak Power of Regeneration Brake Resistor ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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.

0x200E Duration Time @ Peak Power of Regeneration Brake Resistor ALL
Variable . Initial . o PDO Change
Setting range Unit Accessibil . . Storage
type g rang value ! tbility assignment attribute g
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.

0x200F Overload Check Base ALL
Variable . Initial . - PDO Change
o Setting range value Unit | Accessibility S atiribute Storage
UINT 10to 120 100 % RW No Always Yes

This parameter controls the load factor at which continuous cumulative overload starts to accumulate.

cumulative continuous overload alarm
OVerload Qverad AL-21
0x200F : 100 100% : \l/
: Continuous .
cumulative When to increase overload alarm Time
overload continuous AL-21
0x200F : 50 50% | W Y
>
Time

N

When to increase

Continuous

Torque

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
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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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 10to 100 50 % RW No Always Yes

This specifies the output level of accumulated operation overload warning (W10). 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.

0x2010 : 50 50%

0x2010 : 90 90%

cumulative i
overload

cumulative
overload

Continuous
overload alarm
AL-21

W10 occur

l

AN

7
time

AN Continuous
overload alarm

W10 occur AL-21

_______________________________________________________________ ]

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 . Initial . o PDO Change
— Setting range value Unit | Accessibility ST attribute Storage
UINT 0 to 1000 10 ms RW No 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] I axis slipping

' 150[ms]
Motor Brake §
A1l
PWM
output.... ; | 5
‘ ’ time
T70[ms]
SV-OFF command
|  0x2011:200[msec] | Axis fixing
< I —
' 150[ms] keep
Motor Brake
............. A2
PWM
output.... — — >
200[ms] ¢ time

]

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 . Initial . Accessi PDO Change
type Setting range value unit bility assignment attribute Storage
UINT 0to3 0 - RW No Always Yes

This specifies the control mode of the dynamic brake on servo off.

Setting

values

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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svom | on | o svon || i
velocty | N velocity | e
oelos [ o .. DB,

Time o s Time

Hold after a DB stop Hold after a free run stop

SN | ; S5W-0ON I ;
Vielocity \; Velocity I
o |_[ _be

Time o o Time

Release after a DB stop Release after a free run stop

0x2013 Emergency Stop Configuration ALL
Variable . Initial . - PDO Change
o Setting range value Unit | Accessibility ST atiribute Storage

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 .
- — Description
The motor will stop according to the method set in the dynamic brake control
0 mode (0x2012). ] o
It vgll 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 . Initial . - PDO Change
Setting range Unit | Accessibili . . Storage
type grang value v assignment attribute 9
UINT 0 to FFFFhex 0 - RW Yes Always Yes

When a warning occurs, the warning masked by this setting will not be triggered.

. Warning Warning name/
ot code Description
0 wo1 Main power phase loss
1 W02 Low voltage of encoder battery

|10-27



10. Object Dictionary

10-28

2 wo4 Software Position Limit
3 w08 -
4 W10 Operation overload

Abnormal combination of drive and motor, abnormal
5 W20

1/O setting

6 W40 Low voltage
7 w80 Emergency signal input

0x2015 U Phase Current Offset ALL
Variable . Initial . - PDO Change

o Setting range value Unit | Accessibility S atiribute Storage

INT -1000 to 1000 0 0.1% RW No Always Yes
0x2016 V Phase Current Offset ALL
Variable . Initial . - PDO Change

o Setting range value Unit | Accessibility S atiribute Storage

INT -1000 to 1000 0 0.1% RW No Always Yes
0x2017 W Phase Current Offset ALL
Variable . Initial . - PDO Change

o Setting range value Unit | Accessibility S atiribute Storage

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.

0x2018 Magnetic Pole Pitch ALL
Variable Setting Initial Unit el I.DDO Chgnge Sirese
type range value assignment attribute
UINT | 11065535 | 2400 | .01mm 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.
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0x2019 Linear Scale Resolution ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 1 to 65535 1000 | nm RW No Power Yes
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).
0x201A Commutation Method ALL
Variable . Initial . - PDO Change
o Setting range value Unit | Accessibility ST atiribute Storage
UINT 0to2 0 - RW No Power Yes
recycling

This specifies the commutation method to get the information on the initial angle of motor.

Setting values

Description

Not necessary for separate commutation or carry out commutation using

0
a hall sensor.
1 Carry out commutation when the servo is turned on for the first time.
2 Reserved
0x201B Commutation Current ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 0 to 1000 500 0.1% RW No Always Yes
Set the commutation current to obtain the initial angle information of the motor.
0x201C Commutation Time ALL
Variable . Initial . - PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
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 Initial PDO
Setting range Unit | Accessibility Chgnge Storage
type value assignment attribute
UINT 1 to 65535 40 | um RW No Power Yes
recycling

Set grid of sinusoidal encoder
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0x201E Homing Done Behaviour ALL
Variable Initial PDO
Setting range Unit | Accessibility Chgnge Storage
type value assignment attribute
UINT Oto1l 0 - RW No Always Yes

Set movement towards Zero position according to home offset [0x607C].

Setting values

Description

position after homing by homing method [0x6098]

Motor will not move and home offset [0x607C] value will be zero

0, after homming by homing method [0x6098]

Motor will be rotate as much as home offset and zero offset will be

0x201F Velocity Function Select ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT Oto2 0 - RW No Always Yes

Select the method to calculate feedback speed when encoder type is Quadrature.

Setting values Description
0 MT Method + Speed Observer
1 MT Method
2 M Method

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
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=N

The TM method subtracts the delay time T_m1 for the first encoder pulse input in a certain period (T)
and adds the delay time T_m2 for the last encoder pulse input as the final cycle. At this time, the

speed calculation is as follows.

, Pm
Velocity = ——
Y T T, + Ty
0x2020 Motor Hall Phase Config ALL
Variable Initial PDO
Setting range Unit Accessibility Chgnge Storage
type value assignment attribute
UINT Otol 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.

Setting values Description
Setting direction of rotation of motor
° (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
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0x2031 Operation Time at Peak Current ALL
Variable Initial PDO
Setting range Unit Accessibility Chgnge Storage
type value assignment attribute
UINT | 0to65535 | 1000 | ms RW No Reapply | yoq
power

Set the operating time at the maximum current of the motor. This setting value is a parameter that
(For details on settings, refer to

protects the motor by algorithm, so it must be set accuratel.

Section 6.11.1 I2T Algorithm Protection.)

0x2034 Motor Thermal Protection Enable ALL
Variable Initial PDO
Setting range Unit Accessibility Chgnge Storage
type value assignment attribute
UINT Oto1 0 - RW No Reapply Yes
power

Activates the protection function by the motor's thermal parameters (Thermal

resistance/Capacitance).

Setting o
description
value
0 Disable
1 Enable
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e Gain Adjustment(0x2100~)

0x2100 Inertia Ratio ALL
Ve:;is:le Setting range :Ir;:ltLa; Unit Accessibility assli:;:r)lzent ;?r?k:]l?ti Storage
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 . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment | attribute Storage
UINT 1 to 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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 1 to 2000 75 Hz RW 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 . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
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).

0x2104 Torque Command Filter Time Constant 1 ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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. If you set it too large, the delay for the torque
command will be longer, reducing the system responsiveness.
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0x2105 Position Loop Gain 2 ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ceessibility assignment attribute Storage

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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage

UINT 1to 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 . Initial . S PDO Change
o Setting range value Unit Accessibility e atiribute Storage

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 Torgue Command Filter Time Constant 2 ALL
Variable . Initial . o PDO Change
Setting range Unit Accessibil . . Storage
type ing rang value ! tbility assignment attribute g

UINT 0 to 1000 0 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).

0x2109 Position Command Filter Time Constant ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage

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.
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0x210A Position Command Average Filter Time Constant ALL
Variable . Initial . - PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
UINT 0 to 10000 0 0.1ms RwW 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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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.

0x210C Velocity Feed-forward Gain ALL
Variable . Initial . - PDO Change
1t t | Al I . . t
type Setting range value uni ccessibility assignment attribute Storage
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.

0x210D Velocity Feed-forward Filter Time Constant ALL
Variable . Initial . o PDO Change
Setting range Unit | Accessibil . . Storage
type ing rang value ! tbility assignment attribute g
UINT 0 to 1000 10 ?ni 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.

0x210E Torque Feed-forward Gain ALL
Variable . Initial . - PDO Change
1t t | Al I . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT 0to 100 0 % RW Yes Always Yes

This specifies the feedforward gain for the torque command during speed control.
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0x210F Torque Feed-forward Filter Time Constant ALL
Variable . Initial . - PDO Change
Setting range Unit | Accessibili . . Storage
type grang value v assignment attribute 9
UINT 0 to 1000 10 ?ni 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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 0to4 2 - RW Yes Always Yes

This specifies the function to limit the output torque of the drive.

Setting
values

Description

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

Limits the torque only by the maximum torque (0x6072) regardless of the
driving direction.

Limits the torque using external positive/negative torque limit value
according to the driving direction.
- Forward: 0x2111, Reverse: 0x2112

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

- Forward: Ox60EOQ(if P_CL signal is not input), 0x2111(if P_CL signal is
input)

- Reverse: Ox60E1(if N_CL signal is not input), 0x2112(if N_CL signal is
input)

Limited by the analog input torque limit.
- Refer to analog torque limit scale (0x221C) and offset (0x221D)

0x2111 External Positive Torque Limit Value ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
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).
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0x2112 External Negative Torque Limit Value ALL
Variable . Initial . S PDO Change
Setting range Unit | Accessibili . . Storage
type grang value v assignment attribute 9
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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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/P1 Control Conversion Mode ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT Oto4 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.

Setting values

Setting details

0 Always uses the PI control.
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
2 L
control switching speed (0x2116).
Switches to the P control if the acceleration command is larger than the
3 o .
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).

0x2115 P Control Switch Torque ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 0 to 5000 500 0.1% RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0X2114).

10-37



10. Object Dictionary

0x2116 P Control Switch Speed ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility e atiribute Storage
UINT 0 to 6000 100 rpm RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0x2117 P Control Switch Acceleration ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 0 to 60000 100 pulse RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0x2119 Gain Conversion Mode ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
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.

10-38

Gain group 1

Position loop gain 1 (0x2101)
Speed loop gain 1 (0x2102)
Speed loop integral time constant 1

=)

Gain group 2

Position loop gain 2 (0x2105)
Speed loop gain 2 (0x2106)
Speed loop integral time constant 2

(x2103) (x2107)
Torqgue command filter time constant 1 Torqgue command filter time constant
(0x2104) 2(0x2108)

Setting values

Setting details

0 Only the gain group 1 is used.

1 Only the gain group 2 is used.

2 - 0: Use gain group 1

- 1: Use gain group 2

Gain is switched according to the GAIN2 input status.
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3 Reserved
4 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

0x211A Gain Conversion Time 1 ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the time to switch from gain group 1 to gain group 2.
0x211B Gain Conversion Time 2 ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the time to switch from gain group 2 to gain group 1.
0x211C Gain Conversion Waiting Time 1 ALL
Variable . Initial . . PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 0 to 1000 0 ms RW Yes Always Yes
This specifies the waiting time before switching from gain group 1 to gain group 2.
0x211D Gain Conversion Waiting Time 2 ALL
Variable . Initial . L PDO Change
tting ran nit Al ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT 0 to 1000 0 ms RwW Yes Always Yes

This specifies the waiting time before switching from gain group 2 to gain group 1.
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0x211E Dead Band for Position Control ALL
Variable . Initial . . PDO Change
Setting range Unit Accessibil . . Storage
type ing rang value ! tbility assignment attribute g
UINT 0 to 1000 0 uu RwW 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 . Initial . L PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
UINT 0 to FFFFhex 0 - RW Yes Always No

You can input the signal required for drive control via the I/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.

@
=

Setting details

POT

NOT

HOME

STOP

PCON

GAIN2

P CL

N_CL

PROBE1

OO (N|OoOjO|h|W[N|F|O

PROBE2

=
o

EMG

BN
[EEY

A_RST

[EEY
N

SV_ON

=
w

LVSF1

[EEN
D

LVSF2

0x2120

Drive Control Input 2

ALL

Initial
value

Variable

type Setting range

PDO

Unit .
assignment

Accessibility

Change
attribute

Storage

UINT 0 to FFFFhex 0

- RW Yes

No

Bit

Setting details

15-0

Reserved
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0x2121 Drive Status Output 1 ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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.
Bit Setting details
0 BRAKE
1 ALARM
2 READY
3 ZSPD
4 INPOS1
5 TLMT
6 VLMT
7 INSPD
8 WARN
9 TGON
10 INPOS2
11-15 Reserved
0x2122 Drive Status Output 2 ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT 0 to FFFFhex 0 - RO Yes - No
Bit Setting details
15-0 Reserved
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e |/O Configuration (from 0x2200)

0x2200 Digital Input Signal 1 Selection ALL
Variable . Initial . o PDO Change
Setting range Unit | Accessibil . . Storage
type Ing rang value ! tbility assignment attribute g
UINT 0 to OxFFFF 0x0001 - RW No Always Yes
This specifies the functions of digital input signal 1 of the I/O and the input signal level.
16Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit  6Bit  5Bit  4Bit 3Bit  2Bit 1Bit O0Bit

0(0/01]0

0(0]0

0 |0

0(0]0

00

00

A — \ " /
Signal input feve Debounce filter Input signal
setting setting , allocation
Seting | oo | [ Setting | Valid signal filtering time b\?;rlllr;g Allocation signal ove;|1||lr;g Allocation signal
vale 1 value [msec] 000 | unassigned 0x13 HSTART
0 conBtact 0 1 0x01 POT Ox14 ISELO
V| 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 PROBE 0x1C JDIR/NJOG
9 10 0X0A PROBE2 0x1D | PCLR(puise clear)
10 11 0x0B EMG 0X1E | AOVRindogorerce
L 12 0x0C | ARST(Alam Reset) 0x1F 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.

4[ms]  1[ms]

< 6[ms]

|

Setting value : 5

=> 6[ms]

—

Debounce

Filter

—

eliminate

as

recognized

a Eignal

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 |

15Bit 14Bit 13Bit 12Bit 11Bit 10Bit  9Bit

0/0(0(0}|0]0|0O|O| {OJO|0|0O|0O|1]1]0O

\ )\ J v J v J
0 0 0 0

8Bit 7Bit  6Bit  5Bit  4Bit 3Bit 2Bit 1Bit OBt

<

I Example) When setting Gain2 to contact A and filtering time to 5[msec] I

15Bit 14Bit 13Bit 128it  11Bit 10Bit OBit 8Bt 7Bit 6Bt 5Bt 4Bit  3Bit 2Bt 1Bit OBit
0[{0|0]0||01T]0|O0 0/0|10(0||0O(1]1]|0
- Y\ g )\ y J
0 4 0 6 —> 0x0406
IExampIe) When INHIBT is set to B contact and filtering time is set to 12 (msec) I
158t 14Bit 13Bit 128it  11Bit 10Bit OBt 8Bit 7Bit 6Bt 5Bt 4Bit  3Bit 2Bit 1Bit OBit
11010]10](1(O]1]1 O O 2 1 O O
- v N g J
1 B 1 F—> Ox8B1F

The setting method is all the same up to the setting of digital input signal 16 [0x220F]

—> 0x0006

0x2201 Digital Input Signal 2 Selection ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT | OtoOXFFFF | 0x0002 | - RW No Power Yes
recycling
This specifies the functions of digital input signal 2 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.
0x2202 Digital Input Signal 3 Selection ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT | OtoOxFFFF | 0x0003 | - RW No Power Yes
recycling

This specifies the functions of digital input signal 3 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.
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0x2203 Digital Input Signal 4 Selection ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility e atiribute Storage
UINT | OtoOxFFFF | 0x0004 | - RW No Power Yes
recycling
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.
0x2204 Digital Input Signal 5 Selection ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT | OtoOxFFFF | 0x0005 | - RW No Power Yes
recycling
This specifies the functions of digital input signal 5 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.
0x2205 Digital Input Signal 6 Selection ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility e atiribute Storage
UINT | OtoOxFFFF | 0x0006 | - RW No Power Yes
recycling
This specifies the functions of digital input signal 6 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.
0x2206 Digital Input Signal 7 Selection ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT | OtoOxFFFF | 0x0007 | - RW No Power Yes
recycling
This specifies the functions of digital input signal 7 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.
0x2207 Digital Input Signal 8 Selection ALL
Variable . Initial . o PDO Change
— Setting range value Unit | Accessibility ST attribute Storage
UINT 0to OXFFFF | 0x0008 | - RW No Power Yes
recycling

This specifies the functions of digital input signal 8 of the I/O and the input signal level. For more

information, refer to the description of 0x2200.
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0x2210 Digital Output Signal 1 Selection ALL
Variable . Initial . - PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT 0to OXFFFF | 0x8001 | - RW No Power Yes
recycling

Assign the functions of digital output signal 1 of I/O and set the output signal level. Output signal setting
has no debounce filter function

16Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit  6Bit  5Bit  4Bit 3Bit  2Bit 1Bit OBt

0(0{0(0||{0|0]|0}0O| |0]0|0|0|{0|0|0]O

./ N\ J
Signal utput level Outpuf signal
setting , allocation
SveatltLIJTeg SEE D\?;H:Jg Allocation signal D\Z[lllll[;g 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  6Bit  5Bit  4Bit 3Bit  2Bit 1Bit  0Bit
0{0|0(0(|0|0(0}0O] (O0]O|O]|OJO|T]O
- v AN )\ . )

0 0 6 2 —> 0x0002

| Ex) In case of setting the alarm to contact B |

15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit  6Bit  5Bit  4Bit 3Bit 2Bit 1Bit O0Bit
110{0|0|0|0|0|0O| [0O|0(0]0O]|O|O]1]0
%{_} \ v J \ J v )

8 0 0 > —3 0x8002
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0x2211 Digital Output Signal 2 Selection ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT | OtoOxFFFF | 0x8002 | - RW No Power Yes
recycling
Assign the functions of digital output signal 2 of I/0O and set the output signal level. For more
information, refer to the description of 0x2210.
0x2212 Digital Output Signal 3 Selection ALL
Variable . Initial . - PDO Change
o Setting range value Unit | Accessibility e atiribute Storage
UINT | OtoOxFFFF | O0x0003« | - RW No Power Yes
recycling
Assign the functions of digital output signal 3 of I/0 and set the output signal level. For more
information, refer to the description of 0x2210.
0x2213 Digital Output Signal 4 Selection ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT | OtoOxFFFF | 0x0004 | - RW No Power Yes
recycling
Assign the functions of digital output signal 4 of 1/0O and set the output signal level. For more
information, refer to the description of 0x2210.
0x221C Analog Torque Limit Scale ALL
Variable . Initial . S PDO Change
o Setting range value Unit Accessibility e atiribute Storage
UINT 0 to OxFFFF 300 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:

L input voltage(mV) — Torque input of fset(0x221C)(mV))\ . Torque command scale(0x221D)
Torque limit value(%) = X

1000 10
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Please refer to 6.9 Torque limit function.

0x221D Analog Torque Limit Offset ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
INT -1000 to 1000 0 mV RW No Always Yes
This specifies the analogue voltage offset controlled by the analogue torque limit
0x2220 Analog Monitor Output Mode P
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT Oto1l 0 - RW No Always Yes

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

Setting values Setting details
0 Output as negative/positive values
1 Output only as positive values
0x2221 Analog Monitor Channel 1 Select P
Ve:;i::le Setting range :IriltLa; Unit Accessibility assliz;?lzent zca:t?r?t:?ti Storage
UINT 0 to 65535 0 - RW No Always Yes
Configure the monitoring variables to be output to the analog monitor output channel 1.

Setting values Displayed item Unit
0x01 Speed command rpm
0x02 Speed error rpm
0x03 Torque feedback rpm
0x04 Torque command %
0x05 Positional Error %
0x06 Accumulated Operation Overload pulse
0x07 DC link voltage %
0x08 Accumulated Regeneration Overload \%
0x09 Encoder single-turn data %

Ox0A Inertia Ratio pulse
0x0B Full-Closed positional error %
0x0C Drive Temperature 1 uu
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0x0D Drive Temperature 2 °C

Ox0E Encoder temperature 1 °C

OXOF Hall signal -

0x10 U phase current A

Ox11 V phase current A

ox12 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 -

ox17 Hall V signal -

0x18 Hall W signal -
0x2222 Analog Monitor Channel 2 Select P
Ve:;s:le Setting range Lr;ﬂll Unit | Accessibility assliz;aﬁent ;:t?r?l;?tz Storage

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 . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
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 . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
Oto
DINT 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 . . PDO Change
— Setting range value Unit Accessibility ST attribute Storage
Oto
UDINT 500 - RW N Al Y
0x40000000 © ways es
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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.

0x2226 Analog Monitor Channel 2 Scale ALL
Variable . Initial . L PDO Change
o Setting range value Unit Accessibility sl atiribute Storage
Oto
UDINT 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.

e Velocity Control(0x2300~)

0x2300 Jog Operation Speed ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage

INT -6000 to 6000 500 rpm, RW No Always Yes

This specifies the jog operation speed.

0x2301 Speed Command Acceleration Time ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage

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.
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0x2303 Speed Command S-curve Time ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
INT -6000 to 6000 0 rom RwW 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:
0x2305 Program Jog Operation Speed 2 ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility e atiribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
INT -6000 to 6000 0 rom RwW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2307 Program Jog Operation Speed 4 ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
INT -6000 to 6000 -500 rom RW No Always Yes

Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
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0x2308 Program Jog Operation Time 1 ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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 . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT 0 to 10000 5000 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x230A Program Jog Operation Time 3 ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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 . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT 0 to 10000 5000 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x230C Index Pulse Search Speed ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
INT -1000 to 1000 20 rpm RW No Always Yes

This specifies the speed for index pulse search.
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0x230D Speed Limit Function Select ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 0to3 0 - RW No Always Yes

This specifies the speed limit function for torque control.

Setting values

Setting details

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

Reflects the smaller value between the value of 0x230E and the
analog speed command value

0x230E Speed Limit Value at Torque Control Mode ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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.

0x230F Over Speed Detection Level ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility e atiribute Storage
UINT 0 to 10000 6000 rpm RW No Always Yes

This specifies the level to detect overspeed alarms (AL-50). If the setting is larger than the maximum
motor speed, the detection level will be set by the maximum motor speed.

0x2310 Excessive Speed Error Detection Level ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 0 to 10000 5000 rpm RW No Always Yes

This specifies the level to detect excessive speed error alarms (AL-53). If the difference between the
speed command and the speed feedback exceeds the setting value, an excessive speed error alarm is

generated.
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0x2311 Servo-Lock Function Select ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT Oto1l 0 - RW No Always Yes

This specifies the servo-lock function to fix the motor position with a position value when the speed
command is input as 0 for speed control.

Setting values

Setting details

0

Servo-lock function disabled

1

Servo-lock function enabled
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e Miscellaneous Setting(0x2400~)

0x2400 Software Position Limit Function Select ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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

Absolute singleturn encoder

1. After power—-on, origin operation must be performed once.
2. When origin operation is completed, the function can be used.

Absolute multiturn encoder

1. An external battery must be connected
2. Absolute Encoder Configuration [0x2005] must be set to 0.

3. There is no need to set the origin operation again after power is
applied.
4. Functionality can be used immediately.

The software position limit function will not be activated prior to the homing operation. In addition,

when the upper limit value is less than the lower limit value, this function will not be activated.

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 values

Setting details

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.
2 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
Ve:;::le Setting range Lr;ltlljael Unit Accessibility assi:;?\aen t ;?r?;?é Storage
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 INPOS1 signal is output.
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0x2402 INPOS1 Output Time P
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT 0 to 1000 0 ms RW Yes Always Yes
Refer to the description of 0x2401.
0x2403 INPOS2 Output Range P
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 0 to 60000 100 uu RW Yes Always Yes
This outputs the INPOS2 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 . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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 . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT 0 to 6000 100 rpm RwW Yes Always Yes
When the speed error is less than the setting value, the INSPD signal is output.
0x2407 BRAKE Output Speed P
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT 0 to 6000 100 rpm RwW 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
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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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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. So be careful.

0x240A Duration Time for Homing Using Stopper ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 0 to 1000 50 ms RwW 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 . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT 0to3 0 - RW No Power Yes
recycling

This specifies whether to use the Modulo function.

This function is not supported in CSP operation mode.

Setting values

Setting details

Does not use the Modulo function.

Uses the Modulo function to move forward.

Uses the Modulo function to move backward.

Uses the Modulo function to move via the possible shortest

3 :

distance.

Uses the Modulo function to move to the absolute position.
5 Uses the Modulo function to move to the relative position.
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0x240C Modulo Factor ALL
Variable . Initial : s PDO Change
tting ran nit A ibili . . tor
type Setting range value v =Ll assignment attribute Storage
1to Power
DINT 3600 uu RwW No Yes
Ox3FFFFFFF recycling

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]  feeremnreeemnnneeeeiteeeaiitteeeaites s aamireeeaaaneeaanaas

0x2040C : 2000 >

1000[UUT  feevmmmmeeeeenne s amtaeeeeeennne e eameneeseeennnaeeeees

0x2040C : 1000

2000[UU]  feeermnneeemmnnee it e e
1000[UUT | eenveeeennnneeeessammrt T e e e e et e eeeaeeeainneesannneaanns

0x2040C O|ALZ >

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.

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].
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0x240D User Drive Name ALL
Variable . Initial . S PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
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 Storage ALL
Variable . Initial . o PDO Change
Setting range Unit Accessibil . . Storage
type ing rang value ! tbility assignment attribute g
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 values Setting details

0 Parameters are not saved individually. For details on storing a
parameter, refer to Storing Parameters (0x1010).

Save the parameters individually. When a parameter is written, it is
immediately stored in the memory.

10-58



10. Object Dictionary

e Enhanced Control(0x2500~)

0x2500 Adaptive Filter Function Select ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT Oto5 0 - RW No Always Yes

This specifies the adaptive filter function.

Setting values

Setting details

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.

Only two adaptive filters are used. You can check the settings configured
automatically in the Notch Filter 3 (0x2507, 0x2508, 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 in the initialization state,
both can be set automatically.

3,5

Reserved

Settings of Notch Filter 3 (0x2507, 0x2508, 0x2509) and Notch Filter 4
(Ox250A, 0x250B, 0x250C) are initialized

0x2501 Notch Filter 1 Frequency ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 50 to 5000 5000 Hz RW No Servo off Yes
This specifies the frequency of the notch filter 1.
0x2502 Notch Filter 1 Width ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT 1to 100 1 Hz RW No Servo off Yes

This specifies the width of the notch filter 1.
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0x2503 Notch Filter 1 Depth ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT 1to5 1 - RW No Servo off Yes
This specifies the depth of the notch filter 1.
0x2504 Notch Filter 2 Frequency ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT 50 to 5000 5000 Hz RW No Servo off Yes
0x2505 Notch Filter 2 Width ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT 1to 100 1 Hz RW No Servo off Yes
0x2506 Notch Filter 2 Depth ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 1to5 1 - RW No Servo off Yes
0x2507 Notch Filter 3 Frequency ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT 50 to 5000 5000 Hz RW No Servo off Yes
0x2508 Notch Filter 3 Width ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT 1to 100 1 Hz RW No Servo off Yes
0x2509 Notch Filter 3 Depth ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 1to5 1 - RW No Servo off Yes
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0x250A Notch Filter 4 Frequency ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT 50 to 5000 5000 Hz RW No Servo off Yes
0x250B Notch Filter 4 Width ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 1to 100 1 Hz RW No Servo off Yes
0x250C Notch Filter 4 Depth ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT 1to5 1 - RW No Servo off Yes
0x250D On-line Gain Tuning Mode ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ceessibility assignment attribute Storage
UINT Oto1l 0 - RW No Servo off 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 values

Setting details

0

On-line Gain Tuning not used

1

On-line Gain Tuning used

0x250E System Rigidity for Gain Tuning ALL
Variable . Initial . L PDO Change
1t t A | . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT 1to 20 5 - RwW No Servo off 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).
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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
Velocity Loop Gain 1 3 8 15 23 33 45 60 75 90 110
Speed Integral Time 190 | 70 | 50 | 40 | 30 | 22 | 15 | 13 | 10 | 9
Constant 1
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
Velocity Loop Gain 1 130 | 150 | 175 | 200 | 240 | 260 | 300 | 330 | 360 | 400
Speed Integral Time 8 7 6 6 5 5 4 4 3 3
Constant 1
Torque command filter time 2 2 2 2 1 1 1 1 1 1
constant 1
0x250F On-line Gain Tuning Adaptation Speed ALL
Variable . Initial . o PDO Change
Setting range Unit | Accessibility . . 9 Storage
type value assignment attribute
UINT 1to5 1 - RW No Servo off 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.

0x2510 Off-line Gain Tuning Direction ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT Oto1l 0 - RW No Servo off 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 values

Setting details

0

Drive in the forward direction

1

Drive in the reverse direction
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0x2511 Off-line Gain Tuning Distance ALL
Variable . Initial . L PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
UINT 1to 10 5 - RW No Servo off 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.
0x2512 Disturbance Observer Gain ALL
Variable . Initial . L PDO Change
tting ran nit A ibili . . tor
type Setting range value v Rl assignment attribute Storage
UINT 0 to 100 50 % RW No Servo off 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 . Initial . . PDO Change
Setting range Unit Accessibil . . Storage
type Ing rang value ! tbility assignment attribute g
0.1
UINT 0 to 1000 10 RW No Servo off Yes
ms
Apply a lowpass filter to the disturbance observer reference. Disturbances can be suppressed by
appropriately setting the disturbance observer gain and filter time constant.
0x2514 Current Controller Gain ALL
Variable . Initial . . PDO Change
Setting range Unit Accessibil . . Storage
type Ing rang value ! tbility assignment attribute g
UINT 1to 150 100 % RW No Servo off Yes
This specifies the current controller gain. Lowering the setting value will reduce the noise, but the
drive's responsiveness decreases as well.
0x2515 Vibration Suppression Filter Configuration ALL
Variable . Initial . L PDO Change
tting ran nit Al ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT Oto2 0 - RW No Servo off Yes

Set whether or not to use a filter to suppress vibrations occurring at the load end.

Setting value

Setting details

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
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0x2516 Vibration Suppression Filter 1 Frequency ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT 0 to 2000 0 0.1Hz RW No Servo off Yes
Sets the vibration control (damping) filter 1 frequency.
0x2517 Vibration Suppression Filter 1 Damping ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT Oto5 0 - RW No Servo off Yes

Sets the coefficients for vibration control (damping) filter 1. As the setting value increases, the damping
coefficient increases, so the damping width increases.

0x2518 Vibration Suppression Filter 2 Frequency ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT 0 to 2000 0 0.1Hz RW No Servo off Yes
Sets the vibration control (damping) filter 2 frequency.
0x2519 Vibration Suppression Filter 2 Damping ALL
Variable . Initial . o PDO Change
e Setting range value Unit Accessibility ST attribute Storage
UINT Oto5 0 - RW No Servo off 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 (from 0x2600)

0x2600 Feedback Speed ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
INT - - rpm RO Yes - No
This represents the current rotation speed of the motor.
0x2601 Command Speed ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
INT - - rpm RO Yes - No
This represents the speed command input to the speed control loop of the drive.
0x2602 Following Error ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
DINT - - pulse RO Yes - No
This represents the positional error of position control.
0x2603 Accumulated Operation Overload ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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 (W210) will occur; when it reaches 100%, the operation overload alarm (AL-21) will occur.

0x2604 Instantaneous Maximum Operation Overload ALL
Variable . Initial . S PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
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 . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
UINT - - Volt RO Yes - No
This represents the DC link voltage by the main power input.
0x2606 Accumulated Regeneration Overload ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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.

0x2607 SingleTurn Data ALL
Variable . Initial . S PDO Change

o Setting range value Unit | Accessibility e atiribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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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0x260A MultiTurn Data ALL
Variable . Initial . - PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
DINT - - rev. RO Yes - No
This represents the multi-turn data of multi-turn encoder.
0x260B Drive Temperature 1 ALL
Variable . Initial . o PDO Change
Setting range Unit Accessibil . . Storage
type ing rang value ! tbility assignment attribute g
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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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.
0x260D Encoder Temperature ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor.
type Setting range value v ceessibility assignment attribute Storage
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.

0x260E Motor Rated Speed ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT - - rpm RO No - No

This represents the rated speed of the driving motor.
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0x260F Motor Maximum Speed ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT - - rpm RO No - No
This represents the maximum speed of the driving motor.
0x2610 Drive Rated Current ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT - - 0.1A RO No - No
This represents the rated current of the drive.
0x2611 FPGA Version ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
STRING - - - RO No - No
This represents the version of the FPGA within the drive.
0x2612 Hall Signal Display ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
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 details
W-phase hall sensor signal

V-phase hall sensor signal

U-phase hall sensor signal
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0x2613 Bootloader Version ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
STRING - - - RO No - No
This represents the bootloader version of the drive.
0x2614 Warning Code ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT - - - RO Yes - No
This represents a warning code which has occurred in the drive.
0x2615 Analog Input Channel 1 Value ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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 . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
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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Procedure and Alarm history(0x2700~ )

0x2700 Procedure Command Code ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT 0 to OXFFFF 0 - RW No - No

You can run various procedures with the following procedure command codes and command
arguments. Make sure to enter correct 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 code Command Run procedure
argument
1 Servo on
2 Servo off
M(gigglo‘]l‘;g 3 Positive (+) driving (0x2300)
4 Negative (-) driving (0x2300)
5 Stop to zero speed
1 Servo on
Programmed Jog 2 Servo off
(0x0002) 3 Operation start
4 Stop to zero speed (server on maintained)
Servo Alarm History 1
Initialization(0x0003)
Off-line Auto Tuning 1 Start auto tuning
(0x0004)
1 Servo on
2 Servo off
Index(g)l:(IJsO%SS)earch 3 Positiye (+) search (0x230C)
4 Negative (-) search (0x230C)
5 Stop to zero speed
Absolut(%fg ggg)e rreset 1 Absolute encoder reset
Instantaneous Maximum . . .
. Resets instantaneous maximum operation
Operation Overload 1 overload (0x2604) value
Reset (0x0007)
Phase current offset Phase current offset tuning
. (The U-/V-/W-phase offsets are stored in 0x2015 -
tuning 1 . .
(0X0008) 7, respectively. If thg offset is abnormally large,
AL-15 will be generated.)
So;t(\;\)/(%roeo;e)set 1 Software reset
Cczgnxrgg(t)il)on 1 Commutation is performed
Tamagawa / Panasonic 1 Alarm Reset
Encoder Reset 2 Multiturn Reset
(0x000B) 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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
UINT 0 to FFFFhex 0 - RW No - No
0x2702 Servo Alarm History ALL
Subindex 0 Number of entries
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment | attribute
STRING - 16 - RO No - No
Sublindex 1 Alarm code 1 (Newest)
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment | attribute
STRING - - - RO No - No
Sublndex 2 Alarm code 2
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment | attribute
STRING - - - RO No - No
Subindex 3 Alarm code 3
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment | attribute
STRING - - - RO No - No
Subindex 4 Alarm code 4
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment | attribute
STRING - - - RO No - No
Sublndex 5 Alarm code 5
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment | attribute
STRING - - - RO No - No
Sublndex 6 Alarm code 6
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment | attribute
STRING - - - RO No - No
Sublndex 7 Alarm code 7
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Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 8 Alarm code 8
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Sublndex 9 Alarm code 9
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 10 Alarm code 10
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 11 Alarm code 11
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 12 Alarm code 12
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 13 Alarm code 13
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 14 Alarm code 14
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 15 Alarm code 15
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Subindex 16 Alarm code 16 (Oldest)
Variable | Setting range Initial Unit Accessibility PDO Change Storage
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type value assignment attribute

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 . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
UINT Otol 0 - RW No Power Yes
recycling
This specifies the motor type.
Setting values Setting details
0 Rotary motor
1 Linear motor
0x2801 [Third Party Motor] Number of Poles ALL
Variable . Initial . S PDO Change
1t t A I . . t
type Setting range value uni ccessibility assignment attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
FP32 - 289 | Arms RW No Power Yes
recycling
This specifies the rated current of the motor.
0x2803 [Third Party Motor] Maximum Current ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
FP32 - 8.67 | Arms RW No Power Yes
recycling

This specifies the maximum current of the motor.
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0x2804 [Third Party Motor] Rated Speed ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT 1 to 60000 3000 | rpm RW No Power Yes
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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
Kg.m2.
FP32 - 0.321 RW No Power Yes
104 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 . Initial . - PDO Change
o Setting range value Unit Accessibility sl atiribute Storage
FP32 - 046 | 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 . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
FP32 - 0.82 | ohm RW No Power Yes
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 Initial PDO
Setting range Unit Accessibility Chgnge Storage
type value assignment | attribute
FP32 0 to 1000 366 | mH RW No Power Yes
recycling
This specifies the phase inductance (= inductance between lines + 2) of the motor.
0x280A [Third Party Motor] TN Curve Data 1 ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
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
|
i
|
|
i
|
|
i
i
. P Speed
Y  Max speed

0x280A
0x280B [Third Party Motor] TN Curve Data 2 ALL
Variable . Initial . . PDO Change
— Setting range value Unit Accessibility ST attribute Storage
FP32 - 1000 | % RW No Power Yes
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[®-"""""mmmmmmomomommmmmooooooo oo
P Speed
Max speed
0x280C [Third Party Motor] Hall Offset ALL
Variable . Initial . L PDO Change
o Setting range value Unit | Accessibility sl atiribute Storage
UINT 0to 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.

31 party motor thermal time constant
0x280D _ _ ALL
[Third Party Motor] Thermal Time Constant

variable Setting range Initial value Unit Accessi assP,iDr(\)me Change Stora

type grang bility r?t attribute ge

oC
Power
FP32 - 32.77 Jwatt RW No recycling Yes

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 [oC/watt] * Thermal capacitance [watt-sec/oC]
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10.3 CiA402 Objects

0x603F Error Code ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility ST attribute Storage
UINT - 0 RO Yes - No
The alarm code which has last occurred in Servo Drive is displayed.
0x6040 Controlword ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
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
1 Enable Voltage
Refer to the section concerning Bits 0 to 3.
2 Quick stop
3 Enable operation
4106 Settings by operation mode | Refer to the section concerning bits 4 to 9.
7 Fault reset 0->1: Alarm/warning reset
8 Halt
Refer to the section concerning Bits 4 to 9.
9 Settings by operation mode
10 - -
11 to 15 - -

<Description on Bits 0 to 3>

* Bits 0 to 3: Drive state control

Controlword Bit

Command
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 - 1 1 0
Switch on 0 0 1 1 1
Switch on + Enable operation 0 1 1 1 1
Disable voltage 0 - - 0 -
Quick stop 0 - 0 1 -
Disable operation 0 0 1 1 1
Enable operation 0 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 Details
4 - 0 -
5 - 0 -
6 - 0 -
0 Continues to perform the operation.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 -

« Bits 4, 5 and 9: For PP mode operation

Bit 9 Bit 5 Bit 4 Details
0 0 0 — 1 | It proceeds to the next position when the operation at the current
position is complete.
- 1 0—-1 It drives to the next position immediately.
1 0 01 It drives from the current position to the profile position at the profile
speed before it applies the next position.

« Bits 6 and 8: For PP mode operation

Bit Function Value Details
0 This sets the target position to an absolute value.
6 Abs/rel
1 This sets the target position to a relative value.
0 Runs an operation or continues an operation.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
* Bits 4, 5, 6, 8 and 9: For PV and PT mode operation
Bit Function | Value Details
4 - 0 Reserved
5 - 0 Reserved
6 - 0 Reserved
0 Continues to perform the operation.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 Reserved
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« Bits 4, 5, 6, 8 and 9: For HM mode operation

Bit Function Value Details
0 Does not perform the homing operation.
4 Homing Start
1 Performs or is performing the homing operation.
5 - 0 -
6 - 0 -
0 Runs the bit 4 command.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 Reserved
0x6041 Statusword ALL
Variable . Initial . o PDO Change
Setting range Unit Accessibil . . Storage
type g rang value ! tbility assignment attribute g
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 Operatiorll .mode Refer to the sections concerning bits 10, 12 and 13.
specific

11 Internal limit active | Refer to the section concerning bit 11.

12to 13 Operatior.1 Imode Refer to the sections concerning bits 10, 12 and 13.

specific

14 ABS position valid | Refer to the section concerning bit 14.

15 - Reserved
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<Description on Bits 0 to 7>

« Bits 0 to 7:: For the current state of the drive

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Drive State
- 0 - - 0 0 0 0 Not ready to switch on
- 1 - 0 0 0 0 Switch on disabled
- 0 1 - 0 0 0 1 Ready to switch on
- 0 1 - 0 0 1 1 Switched on
- 0 1 - 0 1 1 1 Operation enabled
- 0 0 - 0 1 1 1 Quick stop active
- 0 - - 1 1 1 1 Fault reaction active
- 0 - - 1 0 0 0 | Fault
_ _ — 1 — - — — Main Power On
1 - - - - - - - Warning is occurred

« Bits 10, 12 and 13: For CSP, CSV, or CST mode operation
Bit State Value Details
0 Unable to reach the target (position/velocity/torque)
10 | Target reached
1 Reached the target (position/velocity/torque)

12 - 0 -

0 No positional error (always 0 in Csv/Torque Mode)

13 | Following error

1 Positional error

« Bits 10, 12 and 13: For PP mode operation

Bit State Value Details
Halt (0x6040.8) = 0: Unable to reach the target position
0
Halt (0x6040.8) = 1: deceleration
10 Target reached
Halt (0x6040.8) = 0: Reached the target position
1
Halt (0x6040.8) = 1: Speed is 0
Set-point 0 Prepares the previous set point and waits for a new set point
12
acknowledge 1 Changed from the previous set point to the new set point
0 No positional error
13 Following error
1 Positional error
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« Bits 10, 12 and 13: For PV mode operation

Bit State Value Details

Halt (0x6040.8) = 0: Unable to reach the target position

0
Halt (0x6040.8) = 1: deceleration

10 | Target 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 Speed
1 In zero a speed state
13 - 0 -

« Bits 10, 12 and 13: For homing mode operation

Bit 13 Bit 12 Bit 10
Homing | Homing | Target Details

error | attained | reached
0 0 0 Homing in progress
0 0 1 Homing stopped or not started
0 1 0 Performed homing operation, but 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

< Description on Bit 11>

« Bit 11: using internal liimit

Bit State Value Details

Internal Limit 0 Software location limit status not used or software
11 location limit function (0x2400) not used

Active 1 | Software location limit

< Description on Bit 14>
« Bit 14: ABS Position Valid

Bit State Value Details
0 Before homing completion or encoder-related alarms
14 ABS Position occur
Valid 1 homing completion (applied while connected to EtherCAT
communication)
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0x605A Quick Stop Option Code ALL
Ve:)rlisge Setting range Lrgrlill Unit Accessibility assliag?nzent ;?r?;liz Storage
INT Oto4 2 - RW No Always Yes
This sets the Quick Stop option code.
Setting values Description

0 Not used (transits into Switch On Disabled).
lor?2 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).

0x605B Shutdown Option Code ALL
Variable . Initial . o PDO Change
— Setting range value Unit Accessibility SsafrET attribute Storage
INT Oto1l 0 - RW No Always Yes

This specifies the operation to shut down the servo drive (Operation Enabled state -> Ready to Switch

On state).
Setting values Description
0 Not used
1 Decelerates to a stop; enters the Switch On Disabled state; enters
the Ready state
0x605C Disable Operation Option Code ALL
Variable . Initial . S PDO Change
Setting range Unit Accessibili . . Storage
type grang value v assignment attribute 9
INT Oto1l 1 - RW No Always Yes

This specifies the Disable Operation state (Operation Enabled state = Switched On state) option code.

Setting values

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
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0x605D Halt Option Code ALL
Variable . Initial . S PDO Change
tting ran nit A ibili . . tor
type Setting range value v ccessibility assignment attribute Storage
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 values

Description

1 Decelerates to a stop; moves to the Operation Enabled state

2 Decelerates to a stop based on the quick stop deceleration time;
move to the Operation Enabled state

3 Decelerates to a stop based on the torque limit; moves to the

Operation Enabled state

0x605E Fault Reaction Option Code ALL
Variable . Initial . S PDO Change
o Setting range value Unit | Accessibility e atiribute Storage
INT 0 0 - RW No Always Yes

This sets the operation method which protects the drive system during fault reactions.

Setting values

Description

Does not use the servo drive function. The motor will retain the free-

0
run state.
0x6060 Modes of Operation ALL
Variable Setting Initial Unit semeEsiig I.DDO Chgnge Siae
type range value assignment 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 values name Details
0 - Mode not assigned
1 PP Profile Position mode
2 - Reserved
3 PV Profile Velocity mode
4 PT Profile Torque mode
6 HM Homing mode
7 - Reserved
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8 CSP Cyclic Synchronous Position mode

9 csv Cyclic Synchronous Velocity mode

10 CST Cyclic Synchronous Torque mode
Other - Reserved

0x6061 Modes of Operation Display ALL
variable Setting Initial value | Unit | Accessibility I.DDO Chgnge Storage
type range assignment attribute
SINT - - - RO Yes - No
This displays the operation mode of the current drive.
0x6062 Position Demand Value ALL
Variable Setting Initial value | Unit | Accessibility '.DDO Chgnge Storage
type range assignment attribute
DINT - - uu RO Yes - No
This displays the position demand value in the position units (UU) specified by the user.
0x6063 Position Actual Internal Value ALL
Variabl tti Initial . PD h
ariable Setting nitia Unit Accessibility . © c gnge Storage
type range value assignment attribute
DINT - - pulse RO Yes - No
This displays the actual internal position value in encoder pulses.
0x6064 Position Actual Value ALL
Variable Setting Initial Unit semeEsiig I.DDO Chgnge Stora
type range value assignment attribute ge
DINT - - uu RO Yes - No

This displays the actual position value in user-defined position units (UU).
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0x6065 Following Error Window ALL
Variable Setting Initial Unit Accessibility I_DDO Chgnge Stora
type range value assignment attribute ge
0to
UDINT Ox3FEEFEEE 600000 uu RW No Always Yes
This specifies the positional error range to check the Positional Error (Statusword, 0x6041.13).
0x6066 Following Error Timeout ALL
Variable Setting Initial Unit semeEsiig EDO Chgnge Stora
type range value assignment attribute ge
UINT 0 to 65535 0 ms RW No Always Yes
This specifies the timeout for when checking the Positional Error (Statusword, 0x6041.13).
0x6067 Position Window ALL
variable Setting Initial value | Unit | Accessibility I.DDO Chgnge Stora
type range assignment attribute ge
0to
UDINT Ox3FEEFEEE 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.

0x6068 Position Window Time ALL

Variable Setting Initial value | Unit | Accessibility '.DDO Ch"f‘“ge Stora
type range assignment attribute ge
UINT 0 to 65535 0 ms RW No Always Yes

This sets the time it takes to reach the target position. If the drive remains within the position window
(0x6067) for the position window time (0x6068), then it sets bit 10 of the Statusword (0x6041.10) to 1.

0x606B Velocity Demand Value ALL

variable Setting Initial value | Unit Accessibility I.DDO Chgnge Stora
type range assignment attribute ge
DINT - - UU/s RO Yes - No

This displays the output speed of the position controller or the command speed input to the speed

controller.
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0x606C Velocity Actual Value ALL

variable Setting Initial value | Unit Accessibility I.DDO Chgnge Stora
type range assignment attribute ge
DINT - - UU/s RO Yes - No

This displays the actual velocity value in user-defined position unit.

0x606D Velocity Window ALL

Variable Setting Initial Unit semeEsiig I.DDO Chgnge Stora
type range value assignment attribute ge
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 (Ox606E), then it sets bit 10
of the Statusword (0x6041.10) to 1.

Velocity Window Time

0x606E ALL
X Velocity Window Time

Variable Setting Initial Unit semeEsiig I.DDO Chgnge Stora
type range value assignment attribute ge
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.

0x6071 Target Torque ALL
Variable Setting Initial Unit Accessibility PDO Chgnge Stora
type range value assignment attribute ge
-5000 to
0
INT 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.
0x6072 Maximum Torque ALL
Variable Setting Initial Unit semeEsiig I.DDO Chgnge Stora
type range value assignment attribute ge
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.
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0x6074 Torque Demand Value ALL
Variable Setting Initial Unit Accessibility I_DDO Chgnge Stora
type range value assignment attribute ge
INT - - 0.1% RO Yes - No
This displays the current torque demand value in 0.1% increments of the rated torque.
0x6076 Motor Rated Torque ALL
Variable Setting Initial Unit semeEsiig I.DDO Chgnge Stora
type range value assignment attribute ge
UDINT - - mNm RO No - No
Displays the rated torque value of the set motor in mNm unit
0x6077 Torque Actual Value ALL
Variable Setting Initial Unit Accessibility I_DDO Chgnge Stora
type range value assignment attribute ge
INT - - 0.1% RO Yes - No

This displays the actual torque value generated by the drive in 0.1% increments of the rated torque.

0x6078 Current Actual Value ALL

Variable Setting Initial Unit semeEsiig EDO Chgnge Stora
type range value assignment attribute ge
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 Setting Initial Unit semeEsiig EDO Chgnge Stora
type range value assignment attribute ge
INT - - 0.1% RO Yes - No

DC-Link voltage by main power input is displayed in units of 0.1V.
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0x607A Target Position ALL
variable Setting range Initial Unit Accessibility PDO Chgnge Stora
type value assignment attribute ge
—2147483648 to
DINT 0 uu RW Yes Always No
2147483647

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.

0x607C Home Offset ALL
variable Setting range Initial Unit Accessibility PDO Chgnge Stora
type value assignment attribute ge
-536870912 to
DINT 0 uu RW No Always Yes
536870911

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).

0x607D | Software Position Limit
Sublndex 0 Number of entries
Variable . - . Accessibil PDO Change
Setting range Initial value Unit . . - Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Sublndex 1 Min. position limit
Variable . - . Accessibil PDO Change
Setting range Initial value Unit . . - Storage
type ity assignment| attribute
-1073741824 to
DINT 1073741823 -2000000000 uu RW No Always Yes
Sublndex 2 Max. position limit
Variable Setting range Initial value Unit ACC?SSIb” .PDO Chgnge Storage
type ity assignment| attribute
-1073741824 to
DINT 1073741823 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.
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0x607F Max Profile Velocity ALL
variable Setting range Initial Unit Accessibility I.DDO Chgnge Stora
type value assignment attribute ge
Oto Ox7FFFF
UDINT UU/s RW Yes Always Yes
OX7FFFFFFF FFF
This specifies the maximum profile speed for the PP mode operation.
0x6080 Max Motor Speed ALL
Variable Setting range Initial Unit Accessibility '.DDO Chgnge Stora
type value assignment attribute ge
UDINT - - RPM RO Yes Always Yes
Displays the maximum speed of the motor.
0x6081 Profile Velocity ALL
variable Setting range Initial Unit Accessibility I.DDO Chgnge Stora
type value assignment attribute ge
Oto
UDINT 200000 UU/s RW Yes Always Yes
Ox7FFFFFFF
This specifies the profile speed for the PP mode operation.
0x6083 Profile Acceleration ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
Oto
UDINT 200000 Uu/s? RW No Always Yes
OX7FFFFFFF
This specifies the profile acceleration for the PP mode operation.
0x6084 Profile Deceleration ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
Oto
UDINT 200000 UuU/s? RW No Always Yes
OX7FFFFFFF

This specifies the profile deceleration for the PP mode operation.
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0x6085 Quick Stop Deceleration ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
Oto
UDINT 2000 Uu/s? RW No Always Yes
OX7FFFFFFF

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 0 is driven at 300[rpm],

2000000[UU /sec?] is input to the value of 0x6085 and the stop signal is input.

2621440°
2x%2000000

- e _ | Stop signal input point

Target Position[UU] = =1717986[UU]

Decelerated speed to reach the taraet position

Movement distance

= (2621440[uu/sec” 2] - O[uu/sec*2]) =
2621440[uu/sec"2]

Feedback Speed

Decelerated time to reach the taraet position

= (12.274[sec] - 10.964sec]) =1.31[sec]

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] % 2[sec]) X 5= 2621440[UU]

2 2 2
20218807 [OU /5eCT] _ 1310720[UU /sec?]
2x2621440[UU]

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.

0x6087 Torque Slope ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
Oto
UDINT 1000 0.1%/s RW Yes Always Yes
OX7FFFFFFF
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This specifies the torque slope for the PT mode operation.

0x6091 Gear Ratio
Subindex 0 Number of entries
Variable . - . Accessibil PDO Change
Setting range Initial value Unit . . . Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Sublndex 1 Motor revolutions
Variable . - . Accessibil PDO Change
Setting range Initial value Unit . . . Storage
type ity assignment| attribute
DINT 0 to 0x40000000 1 - RW No Power | ves
recycling
Sublindex 2 Shaft revolutions
Variable Setting range Initial value Unit ACC?SSIbII '.DDO Chgnge Storage
type ity assignment| attribute
DINT | 0 to0x40000000 1 - RW No POWET | ves
recycling
For more information, refer to Section 5.3 Electric Gear Setup.
0x6098 Homing Method ALL
Variable Setting range Initial Unit Accessibility '.DDO Chgnge Stora
type value assignment attribute ge
SINT -128 to 127 34 - RwW No Always Yes

This sets the homing method. For more information, refer to 4.6 Homing.

Setting values

Details

0

Disabled

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

Homing to the current position

Homing using the negative stopper and index pulse

Homing using the positive stopper and index pulse

Homing using the negative stopper only

Homing using the positive stopper only

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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0x6099 Homing Speeds |
Sublndex 0 Number of entries(Number of entries)
Variable . - . Accessibil PDO Change
Setting range Initial value Unit . . . Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Sublndex 1 Switch search speed(Speed during search for switch)
Variable . - . Accessibil PDO Change
Setting range Initial value Unit . . . Storage
type ity assignment| attribute
DINT 0 to 0x40000000 500000 UU/s RW No Always Yes
Sublindex 2 Zero search speed(Speed during search for zero)
Variable Setting range Initial value Unit ACC?SSIb” .PDO Chgnge Storage
type ity assignment| attribute
DINT 0 to 0x40000000 100000 UU/s RW No Always Yes
This specifies the operation speed for homing.
0x609A Homing Acceleration ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
UDINT | O to 0x40000000 | 200000 Uu/s? RW No Always Yes
This specifies the operation acceleration for homing.
0x60B0 Position Offset ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
-2147483648 to
DINT 0 uu RW Yes Always No
2147483647
In the CSP mode, this specifies the offset value added to the position command.
0x60B1 Velocity Offset ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
-2147483648 to
DINT 0 UU/s RW Yes Always No
2147483647

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.
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0x60B2 Torque Offset ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
INT -5000 to 5000 0 0.1% RW Yes Always No

In the CSP and CSV modes, this corresponds to the torque feedforward value.Iln the CST mode, this
specifies the offset value added to the torque command value.

0x60B8 Touch Probe Function ALL
Variable . Initial . Accessibilit PDO Change | Stora
type Setting range value unit y assignment attribute ge
UINT 0 to OXFFFF 0x0033 - RW Yes Always Yes
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
! 1 Continuous trigger mode
0 Triggered by the input of the touch probe 1.
? 1 Triggered by the Index pulse signal.
3 - Reserved
0 Does not capture the rising edge position value of the touch probe 1.
! 1 Captures the rising edge position value of the touch probe 1.
0 Does not capture the falling edge position value of the touch probe 1.
° 1 Captures the falling edge position value of the touch probe 1.
6to7 - Reserved
0 Does not use the touch probe 2.
° 1 Uses the touch probe 2.
0 Single trigger mode
° 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.
i 1 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.
e 1 Captures the falling edge position value of the touch probe 2.
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14 to 15 - Reserved
0x60B9 Touch Probe Status ALL
Ve:;i::le Setting range \I,r;ﬁ,{z Unit | Accessibility assli:(j;zen t ;?r?;?é S;c;ra
UINT - - RO Yes - No
This 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.
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
Toggles when the rising edge position value of the touch probe 1 is
° 01 updated.
Toggles when the falling edge position value of the touch probe 1 is
! 01 updated.
0 Does not use the touch probe 2.
° 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
Toggles when the rising edge position value of the touch probe 2 is
o 01 updated.
- o1 Toggles when the falling edge position value of the touch probe 2 is

updated.

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.
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0x60BA Touch Probe 1 Positive Edge Position Value ALL
variable Setting range Initial Unit Accessibility PDO Chgnge Stora
type value assignment attribute ge
DINT - - uu RO Yes - No
This represents the rising edge position value of the touch probe 1.
0x60BB Touch Probe 1 Negative Edge Position Value ALL
Variable Setting range Initial Unit Accessibility '.DDO Chgnge Stora
type value assignment attribute ge
DINT - - uu RO Yes - No
This represents the falling edge position value of the touch probe 1.
0x60BC Touch Probe 2 Positive Edge Position Value ALL
variable Setting range Initial Unit Accessibility PDO Chgnge Stora
type value assignment attribute ge
DINT - - uu RO Yes - No
This represents the rising edge position value of the touch probe 2.
0x60BD Touch Probe 2 Negative Edge Position Value ALL
Variable Setting range Initial Unit Accessibility '.DDO Chgnge Stora
type value assignment attribute ge
DINT - - uu RO Yes - No
This represents the falling edge position value of the touch probe 2.
0x60E0 Positive Torque Limit Value ALL
Variable Setting range Initial Unit Accessibility '.DDO Chgnge Stora
type value assignment attribute ge
UINT 0 to 5000 3000 0.1% RW Yes Always Yes

This sets the limit of positive torque values.
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0x60E1 Negative Torque Limit Value ALL
variable Setting range Initial Unit Accessibility I.DDO Chgnge Stora
type value assignment attribute ge
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This sets the limit of negative torque values.
0x60F4 Following Error Actual Value ALL
variable Setting range Initial Unit Accessibility I.DDO Chgnge Stora
type value assignment attribute ge
DINT - - uu RO Yes - No
This displays the actual position error during position control.
0x60FC Position Demand Internal Value ALL
variable Setting range Initial Unit Accessibility I.DDO Chgnge Stora
type value assignment attribute ge
DINT - - pulse RO Yes - No
This represents the value entered as the command during the position control.
0x60FD Digital Inputs ALL
Variable Setting range Initial Unit Accessibility '.DDO Chgnge Stora
type value assignment attribute ge
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(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
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10-98

23 DI #8(1/O pin 10), 0:Open, 1:Close
24~30 Reserved
31 STO(Safe Torque Off), 0:Close, 1:Open
0x60FE Digital Outputs
Sublndex 0 Number of entries
Variable Accessibil PDO Change
Setting range Initial value Unit Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Sublindex 1 Physical outputs
Variable Accessibil PDO Change
Setting range Initial value Unit Storage
type ity assignment| attribute
UDINT | O to OXFFFFFFFF 0 - RwW Yes Always No
Sublndex 2 Bit mask
Variable Accessibil PDO Change
Setting range Initial value Unit Storage
type ity assignment| attribute
UDINT | O to OXFFFFFFFF 0 - RW Yes Always Yes
They indicate the status of digital outputs.
= Description of physical outputs
Bit Description
Oto 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 3 and 4)
10 Provided that the relevant bit mask (Ox60FE: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 (1/O pins 1 and 2)
19 Provided that the relevant bit mask (Ox60FE:02.19) is set to 1.
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2 (0: OFF, 1: ON)
26 Output status of DO #3 (0: OFF, 1: ON)
27 Output status of DO #4 (0: OFF, 1: ON)
28to 31 Reserved
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= Description of bit mask
Bit Description
O0to 15 Reserved
16 Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 3 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 Setting range Initial Unit Accessibility I.DDO Chgnge Stora
type value assignment attribute ge
—2147483648 to
DINT 0 UU/s RW Yes Always No
2147483647
This specifies the target velocity in the PV mode and the CSV mode.
0x6502 Supported Drive Modes ALL
Variable . " . o PDO Change
e Setting range | Initial value | Unit Accessibility ST attribute Storage
UDINT - 0x000003AD| - RO No - No
This displays the mode(s) supported by the drive.
Bit Supported modes Details
0 PP (Profile Position) 1: Supported
1 VI (Velocity) 0: Not supported
2 PV (Profile Velocity) 1: Supported
3 PT (Torque Profile) 1: Supported
4 Reserved 0
5 HM (Homing) 1: Supported
6 IP (Interpolated Position) 0: Not Supported
7 CSP (Cyclic Synchronous Position) 1: Supported
8 CSV (Cyclic Synchronous Velocity) 1: Supported
9 CST (Cyclic Synchronous Torque) 1: Supported
10to 31 | Reserved 0

|10-99



11. Maintenance and Inspection

11.

Maintenance and Inspection

11.1 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.

11.1.1 Precautions

1. Measuring the motor voltage: The PWM controls the voltage output from the servo amp to the

motor. Because of this, the waves take the form of pulses.

Use a rectifier voltmeter for accurate

measurements because different meters may produce different results.

2. Measuring the motor current: Use a moving iron ammeter and wait for the motor's reactance to
smooth the pulse waveform into sine waves.

3. Measuring the electric power: Use an electrodynamometer based on the 3 power meter method.

4. Other gauges: When using an oscilloscope or digital voltmeter, do not allow them to touch the
ground. Use 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

A\ Caution

Wait at least 10 minutes after turning off the power before beginning the inspection because the
condenser can hold enough voltage to cause an electrical accident.

Inspection
Iltem

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
insulation
resistance

At least once a year

Disconnect the motor from the
drive and measure the insulation
resistance.

A normal resistance level is 10 M2
or higher, Noe 1)

Contact our service center if the
resistance is lower than 10 MR,

Replace the oil
seal

At least once
every 5,000 hours

Remove the oil seal from the
motor and replace it.

This only applies to motors with
an oil seal.

General
inspection

At least once every
20,000 hours or
after 5 years.

Contact our service center.

Do not disassemble the servo
motor yourself.

Note 1)Measure the resistance between the FG and one of the U, V, and W power lines on the servo motor.
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(2) Inspecting the Servo Drive

What to do if you find an

Inspection Item Inspection Period Inspection process abnormality
Clean the main body At least once a . . .| Clean it with air pressure or
and control board year Check if there is any dust or oil cloth.

Check if terminal block or
At least once a . . )
Check for loose screws ear connector tightening screws, Tighten the screws.
y etc. are not loose.

Check for defective At least once a Check for discoloration,
parts on the main body car damage, or disconnection Contact our company.
or the control board y 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.

5. 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.

6. 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.

7. Motor bearings: Replace the bearings after 20,000 to 30,000 hours of operation at the rated speed
under the rated load. Replace the bearings if abnormal sounds or vibrations are detected during
inspection, depending on the operating conditions.

[The Standard Part Replacement Cycle]

Part Name Standardciglpelacement Method
Smoothing condenser 7-8 years Replace (determine after inspection).
Relays - Determine after inspection
Fuses 10 years Replace
Aluminium electrolytic 5 years _Replacg with new boards (determined after
condensers on PCB inspection)
Cooling fans 4-5 years Replace
Motor bearings - Determine after inspection
Motor oil seal 5,000 hours Replace
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11.2 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.

11.2.1 Servo Motor

[Cause of abnormalities, inspection procedure, and troubleshooting methods]

Symptoms Cause Inspection process Remedies
fofle P-OT and N-OT inputs are o -t 16 section 3.6, "Signals." Turn on the P-OT and N-OT inputs.
Use a resistance tester to measure the
resistance to the motor lead terminal
The motor has defects. (resistance between phases: several Replace the motor.
The motor ohms).
does not
move. The locking screws are loose.  |Check the locking screws. Tighten any loose screws.
The external wiring is incorrect orfCheck the wires to the motor and the Redo the wiring.
the cables are disconnected. encoder. Replace the cables.
Replace the encoder.
The encoder has defects. Check the output waves. P .
(Contact our service center.)
The connection is bad. Chegk the connection of the motor lead Fix any bad connections.
terminal.
Motor
rotation is [The input voltage is low. Check the input voltage of the drive. Change the power source.
unstable.
. . Remove any foreign substances from the
Overloads occur. Check the condition of the machine. rotating unit and grease or lubricate it.
The ambient temperature is too [Check the temperature around the motor.[Change heat transfer structure.
high. 40[°C] or less Install a cooling fan.
The surface of the motor is Check whether there are any foreign
. Clean the surface of the motor.
contaminated. substances on the surface of the motor.
The motor Reduce the load.
overheats. Check the load on the drive. Increase the acceleration/deceleration
Overloads occur. . L :
Check the acceleration/deceleration time.[time.
Use a motor with a greater capacity.
The magnetic power of the Check the counter voltage and voltage Replace the motor
magnets is reduced. waveforms. P '
Tighten the coupling screws and
Coupling is bad. measure the concentricity of the Readjust the coupling.
connection.
The device is ; hrati
making a |The bearings are abnormal. ggfﬁg;he bearings for vibrations and Contact us.
strange i
sound. [The parameters are set
incorrectly _— - R
Lo . .__|Check the parameters. Refer to Chapter 9, "Object Dictionary.
(the inertia, gain, and time
constants).
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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 Causes Details What to check
Motgrrrg?ble Wiring is incorrect and check short Replace motor cable
Encosr?(r)rcable Wiring is incorrect and check short Replace encoder cable
Motor ID [0x2000], encoder type
i o Parameter cable | [0x2001], encoder form [0x2002] Modifty motor label and parameter
AL- 10 error setting vaule should be same with concordantly
IPM fault applied to motor label.

Check if U/V/W phase

P Check motor currentffset(0x2015~0x2017) is 5% or

Over current

AL- 16
Current limit exceeded

phase resistor

above of the rated current, Replace
drive

Replace motor

Machine part Determine whether there is a conflict .
S . Check machine part
has problem or binding in the equipment.
If alarm continue after servo on again,
Drive error Replace drive. Because drive may

have problem.

Error by noize

Check method to improve noise of
wiring, install.

Please check condition of wiring for
FG. Match wire size of FG with wire
size of drive main circuit.

AL-

IPM temperature

surroundings
temperature

Check wherther surrounding
temperature is over 50 [°C]

Lower surrounding temperature

Continuous
Overload alram

Accumulated operate overload
percentage [0x2603] Checking the
load percentage is under 100%

Change drive and motor capacitiy,
Please tune gain.

Motor cable
open

Check accumulated regenerative
overload[0x2606]

Adjust regenerarion resistor
setting[0x2009]

Use external regenerarion resistor.

Drive setting

Check drive setting status

Refer “2. Wiring and Joint

direction
If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
'\flgtsog cL:Jle’ievr\llt Check whether the U/V/W phase
P offset current offset [0x2015~0x2017] are 5% | Rerun adjusting phase current offset
= . of the rated current or highter.
Hiy =15 oversetting
Current offset 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 accumulating . N
‘q:_ z Lj ! sequent Change drive and motor capacitiy,

Continuous overload

operating that
exceed rated
load

driving load rate[0x2603]

is below 100% when it is in constant
speed section and stop

Please tune gain.
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with surrounding temperature when it
is normal condition.

Alarm Code Causes Details What to check
Motor brake Checking whether the motor brake is .
; Provide power to motor brake
error not holding
Motor ID[0x2000],
Encoder type[0x2001], Modify the parameter as same as
Check the label of application motor motor label information.
and Encoder form [0x2002] setting
Parameter
. value.

setting error
Over load detected standard load rate Set as proper value
setting [0x200F] Value checking prop

Machine part
there is no problem for running Check machine part.

has problem

Mot::r(():?ble Wiring is incorrect and check short Replace motor cable.

Enco;jr?(r)rcable Wiring is incorrect and check short Replace encoer cable.
surrounding Check wherther surrounding Lower surrounding temperature of
temerature temperature is over 50 [°C] drive.
AL-22
) Check if displayed value 1 [0x260B] of
Drive temperature 1 ) drive temperature is much different i
Drive error Replace the drive

Capacity excess

AL-24

Motor cable open

setting error

Check value offset current

by high
frequency Checking overload rate accumulated Adiust value on 0x2009. Use brakin
operationg or I ; ' 9
continue regeneration on 0x2606 resistor
regenerative
operating
[ B ]
AL-cd3 Parameter Check setting value[0x2009] ~ Set as proper value
Regeneration overload setting error [0x200E] prop
_Mam power Check whether Main power (544[Vac])
input voltage Recheck the power supply
has problem or not.
error
Checking the temperature of
Drive error regenerative resistance on Servo-off Replace the drive
status
Process the Phase current offset
Parameter Check [0x2015], [0x2015], [0x2015]

control procedure command

Motor cable
error

Check whether cable is disconnected.

Replace the motor cable.

Motor error

Check short circuit of U,V,W in Motor
(U-V, V-W, W-U)

Replace the motor

Drive error

If specific alarm signal is persistently
occurred, It is highly possible to have
fault, so Kindly recommend you to
change the servo drive.

Surrounding
temperature

Check whether surrounding
temperature is over 50[°C]

Lower the surrondng termpertaure of
drive
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Alarm Code Causes Details What to check
Drive temperature 2 Comparing displayed drive
Drive error temperature 2 [0x260C]'|n normal Replace the drive
status and the surrounding
temperature.
N B '
A = "j = Reserved

Encoder temperature

AL-38

Encoder communication

AL -3

Encoder cable open

AL -3¢

Encoder data

Encoder cable

Disconnect, wiring is incorrect and

Replace encoder cable.

error check Short.
Modify the parameter as same as
motor label information.
Parameter Value of [0x2001], [0x2002] is same | If modified value is not applied to

setting error

with application motor label.

parameter, it is highly possible to have
fault,

So Kindly recommend you to change
the servo motor.

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

Drive error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

AEHR3

Motor setting

Setting Motor ID

Value of [0x2000] is same with

application motor label.

Revise it with motor label information
equally. It is possible to release alarm
when power off/on after adjusting
parameter.

If alarm continue after servo on again,

AL -3M

Z Phase open

Drive error Replace drive. Because drive may
have problem.
For motors that do not use phase Z
Parameter Check warning mask [0x2014] set | (e.g. step motors), mask AL-34 by

setting error

value

setting the 14th bit among warning
mask settings.

Encoder cable

error

Wiring is incorrect and check Short.

Replace encoder cable.

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

If alarm continue after servo on again,

[N} hor O
nLe - aa

Low battery

Drive error Replace drive. Because drive may
have problem.
Parameter It will be no alarm to set as 1 when you

setting error

Check setting value [0x2005]

use absolute encoder as the
incremental encoder.

Bad connection
of battery No

connected.

Check status of battery access

Connect battery rightly.

When battery

voltage is low

Check whether voltage is over 3.3v.

Replace bettery

o=
-

[N
|

Encoder cable

Wiring is incorrect and check short

Replace encoder cable.
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Alarm Code Causes Details What to check
Slnusou_jal ENC error Check shield and FG disconnect
amplitude
'q;- a 3 7 Parameter Check setting valud of encoder type | Check setting encoder type. Check
Sinusoidal ENC setting error [0x2001] speed command.(Maximum:250kHz)
frequncy
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have
problem.
If alarm continue after servo on again,
resolver error Replace drive. Because drive may have
problem.
If alarm continue after servo on again,
Encoder error Replace drive. Because drive may have
problem.
Drive / Motor
Check brand label code of motor and | Use motor and drive of same brand
combination
drive. label.
error
Encoder cable
Wiring is incorrect and check Short Replace encoder cable.
error
AL-38

Encoder setting error

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may have

problem.

If alarm continue after servo on again,

Preset Error

Drive error Replace drive. Because drive may have
problem.
When you want to use an absolute
Parameter

setting error

Check the absolute value encoder
[0x2005] setting value.

value encoder as an incremental
encoder, if you set it to 1, no alarm
occurs.

Poor battery
contact, not
connected

Check battery connection status

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

It may occur when power is applied
after the first encoder connection.

Reapply power after alarm reset. Since
the current position is reset, please

is supplied check the mechanical home again.
Check the main power voltage is over
Recheck the power supply.
Main power 134[Vac]
oy -un input voltage -
error Check [0x2605] value is over 190

Under voltage

[Vdc] when main power is accordingly
input

Replace the drive.

running when

Check wiring of main power supply

Use 3 phase as supply voltage.
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Alarm Code Causes Details What to check
power voltage is
low
Check vyhether the main power Recheck the power supply.
Main power voltage is below 286[Vac]
input voltage | check [0x2605] value is below
error 405[Vdc] when main power is Replace the drive.
accordingly input.
When braking Check operating condition Review the regenerative resistance
consider the operating condition and
‘q;_ - resistor is high regenerative resistance. load.

Over voltage

Setting value of
acceleration/

deceleration

In case of many time for acceleration /
deceleration

Set longer acceleration / deceleration
time

If alarm continue after servo on again,

AL-42

Main power fail

Drive error Replace drive. Because drive may have
problem.
Main power Check voltage between phase 200-
input voltage Recheck power supply.
error 230[Vac] of L1, L2, L3.
Parameter

setting error

Check setting value arroding to state
of main power [0x2006]

Wire or set parameter as input power
on (possible 3 phase)

momentary
power failure

Check setting value [0x2007]

check main power source or reduce
value of [0x2007]

Drive error

If alarm continue after servo on again,
Replace drive. Because drive may have
problem.

Voltage between
phase of C1, C2

Voltage between phases of C1, C2 is
within 200-230[Vac].

Recheck power supply of drive

o [}
BL-43 error
Control power fail _ If alarm continue after servo on again,
Drive error Replace drive. Because drive may have
problem.
Motor cable

AL-58

Over speed limit

error

Check for miswiring and short

Replace motor cable.

Motor Encoder
error

Wiring is incorrect and check Short.

Replace motor cable.

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.

Modify the parameter as sams as motor
label information.

Check setting value [0x6091]

Set Electronic gear ratio low.

Check setting value[0x2100] ~
[Ox211F]

Readjust gain according to operating
condtion.

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may have
problem.

Drive error

Parameter setting error

If alarm continue after servo on again,
Replace drive. Because drive may have
problem.
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Alarm Code Causes Details What to check
Check [0x6091] Setting value Set Electronic gear ratio low.
Parameter
setting error Check setting value on 0x6066 of Set up correct parameter according to
O =05 9 position error excess time, 0x6065 of o era?in methc?d 9
AL-51 position error range P 9 )
POS followin: i L . .
9 Machine part Checking it was forced by drive part Check Machine part has problem
has problem
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have
problem.
Motor cable Disconnect, wiring is incorrect and Replace motor cable
error check Short. P
Encoder cable Disconnect, wiring is incorrect and
Replace encoder cable
error check Short.
p " Value of [0x2000], [0x2001], [0x2002] Modify the parameter as sams as motor
arameter is same with application motor label. label information.
setting
L Check setting value [0x6091] Set Electronic gear ratio low.
Excessive SPD Checking it was forced by drive part
deviation Machi "
achine pal . . - .
has problem operating condition of limit contact Check Machine part.
point sensor
If alarm continue after servo on again,
Encoder error Replace drive. Because drive may have
problem.
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have
problem.
Restore initial parameter (0x1011). If
. Check parameter that parameter . -
When O/S is setting value was set as maximum you restore it, settnjg up p._arameter
= changed : would be changed into initial value. So
AL -EF3 value of variable form -
L set up parameter before operating
Parameter checksum If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
I - ] Please download OS or set capacity of
AL -0 Parameter Contact our service center drive again. If alarm continue after
Factory setting setting error Check [0x1008] DeviceName servo on ag_ain, Replace drive.
Because drive may have problem.
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11. Maintenance and Inspection

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).

7Bit

6Bit

Bit Warning code Warning name

0 w01 Main power phase loss

1 W02 Low voltage of encoder battery

2 wo4 Software Position Limit

3 - -

4 W10 Operation overload

5 W20 Abnormal combination of Drive and Motor,
abnormal 1/O setting

6 W40 Low voltage

7 w80 Emergency signal input

5Bit  4Bit  3Bit 2Bit 1Bit  OBit

0

0

00

011110

Software position limit

/i

+

Ercoderbattery tow

voltage

=) 0x06 ms) W-06

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 'WO06' on the segment window. .

Alarm Code Causes Detail What to check
Main power
input voltage Check voltage between phase 200- Recheck power suppl
P 9 230[Vac] of L1,L2,L3 P PRly-
error
(o Parameter Check value of main power input . .
[ mode set [0x2006] arroding to state of \é\r/:(re Ozrsisgte%arirgsg“r as Input power
PWR_FAIL setting error main power input. P P
Momentary Check value of main power input Check actual main power or increase
mode set [0x2006] arroding to state of | value of checking time of loss of main
power failure main power input. power.
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have
problem.
L Parameter " Alarm will be disappeared if you set “1”
guc g,?fggesregngo\églue of absolute when using ABS encoder as incremental
LOW_BATT setting error [0 ] encoder.
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11. Maintenance and Inspection

Alarm Code Causes Detail What to check
Bad conection of
battery, No Check the status of battery Connect battery rightly.
connected.
When battery Check whether battery voltage is over
Replace battery.
voltage is low. 3.3V
e p t Setting function of software restriction Change value of software position limit
HiH arameter on location [0x2400], Check value of function[0x2400] or change the set of limit
SW POS LMT . software restriction on valu_e_ of maximum postl_o_n an_d minimum
- - setting error location[0x607D] position of software position limit{0x607D]
In case of
Change drive and motor capacitiy,
sequent Chgck overload warning level Please tune gain.
. setting[0x2010] and constant speed
operating that . lated . ) ] )
section or accumulated operation Adijust the setting value overload warning
exceed rated overload rate[0x2603]
level [0x2010].
load
Motor brake Checking the motor brake is not
Provide supply power to motor brake.
error holding
oo Motor ID[0x2000],
Encoder type[0x2001], Modify the parameter as sams as motor
OV_LOAD Parameter ; ;
settin Encoder form [0x2002] vaule is same label information.
g .
with motor label.
error
Check value of set of overload Set as prover value
detecting basic load rate[0x200F] prop '
Machine part
There is no problem for running Check machine part has problem
has problem
Z,?(t)?r cable Wiring is incorrect and check Short. Replace motor cable
SrTOCrOder cable Wiring is incorrect and check Short. Replace encoder cable
Drive / Motor
Check whether capacity of current of reduce value of torque limit or use the
Combination motor is bigger than capacity of motor which capacity is lower than
current of drive or not. capacity of current of drive
H E 'l_'{ error
SETUP Check whether one signal is assigned
more than 2 in digital input signal Set up correct parameter according to
IO setting error | assignment [0x2200] ~ [0x2208] and p p 9
. . : operating method.
digital output signal assignment
[0x2210]~[0x2213].
Check if main power has problem or Recheck the power supply.
Main power not
input voltage Check that DC link voltage [0X2605] is
o between 190~405 [Vdc] when main Replace the drive
HdHL power is supplied correctly.
UD_VTG Running when
power voltage is | Check wiring status of main power Use 3 phase as supply voltage
low
o It is state of EMG Wiring or drive Set up correct parameter according to
X EMG contact - : :
HE D parameter(drivecontrol input1[0x211F], | operating method.
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Alarm Code Causes Detail What to check
EMG error _digital input signall set[0x2200]~digital
input
Check sinal 16 setting[0x220F]
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have

problem.
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11. Maintenance and Inspection

11.2.3 Overload Operating Characteristic Curve

B Overload Operating Characteristic Curve (SA type 100W)
200[V]/100[W]

Overload AL-21 occurred time (sec) Overload AL-21 occurred time (sec)
(%) Operation Stop (%) Operation Stop

Below 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 23 1.8
180 16.2 10.5 280 2.0 1.6
190 13.0 8.7 290 1.8 15
200 10.5 7.2 300 1.6 1.3

10000

1000 +—

t 100
i
m
e
~ 10
S
e
C
1 T T T T T T T T T T T T T T
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 (400W)

200[V]/400[W]
Overload AL-21 occurred time (sec) Overload AL-21 occurred time (sec)
(%) Operation Stop (%) Operation Stop
Below 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 3.4 3.1
190 131.0 117.0 290 3.0 2.7
200 92.0 66.0 300 2.7 2.5
100000
10000 \
1000
T
i — Oper.
m 100 Stop
e
s
€ 10
c ‘-\\

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)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 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 34
180 413.6 173.0 280 5.7 2.2
190 273.6 117.0 290 5.0 1.9
200 201.0 66.0 300 4.6 1.7

1000000
100000 N\
10000 \
1000
! = Oper.
m
Stop
—es 100
S
e
c 0 \\
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 (2kW, 3.5kW)

200[V]/2[kW],3.5[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 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 34
180 165 70 280 3.4 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 ratesZ (%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (5kW)

200[V]/5[kW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 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 4.5
160 229 100 260 18 1.5
170 200 85 270 16 1.1
180 165 70 284 14 1
190 131 61 290 - -
200 103 52 300 - -
10000
1000 \\
t AN
I \\\
m \ T~
e 100 \~\\\\\\
S \\\t Oper.
e N~ —— Stop
\\
£ \ Bm
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)
Overload(%) Overload(%)
Operation Stop Operation
Below 100 Infinite Infinite
110 4832 4832 210 66.8 16
120 1208 1208 220 50.1 8
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

(09s)awn

1000 \\
AN
N
Y\§§\
\\ \\\\\
100 —~—]

T SN ~—— Oper

N S~
\\ \\\\ ——  Stop

N
10 \‘\
N
N
AN
N

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
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)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 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 4.5
160 229 100 260 - -
170 200 85 270 - -
180 165 70 284 - -
190 131 61 290 - -
200 103 52 300 - -
10000
1000 \‘\
NN
NON
\ \\\
=4 AN \\\
3 I~ N
) I~ N\
= 100 AN N
o s \§ ~— Oper.
o N - ——
N N~
N N — Stop
N N
] N
10 \ h
N
»
~
e

110120130140150160170180190200210220230240250
Load rates (%)
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (1.0kW)

400[V]/1.0[KW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation
Below 100 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 ——  Oper.

e 100 — Stop

S

€ 10

< \

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]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation
Below 100 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 2.9
190 120 58 290 3.5 25
200 100 52 300 2.5 2

100000
10000
t 1000
i
m ~ Oper.
100
f ~— Stop
S
e
10
c \
1 T T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Load rates(%)
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11.

Maintenance and Inspection

B Overload Operating Characteristic Curve (5.0kW)
400[V]/5.0[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation
Below 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 4.7
150 257 154 250 24.2 4.4
160 229 100 260 18 2.1
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 OPpET.
e 100 ___ 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 (7.5kW)

400[V]/7.5[KW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation
Below 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 1.2
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.
e 100 -
s
e
\S 10 \\
1 \ \ \ \ \ \ \ \ \ \ \ \ \ \ i ‘ ‘ ‘ ‘ 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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B Overload Operating Characteristic Curve (15.0kW)

400[V]/15[kW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation
Below 100 Infinite Infinite
110 5760 704 210 49 16.4
120 1998 698.4 220 42 13.5
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 34 1
190 111 32.8 290 3 1
200 56 19.3 300 2.7 1
100000
10000
t 1000
i
m —— Qper.
e 100 e
S
€ 10
£ \
1 \ \ \ \ \ \ \ \ \ \ \ \ \ \ 1 1 ‘ 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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13. Test Drive

12.

Test Drive

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.

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. Maintenance and Inspection.

Servo Drive State

Is the drive correctly installed, wired, and connected?

Is the supply voltage for the servo drive correct?

12-1



12. Test Drive

12.1 Preparation for Operation

Carry out test drive in the following order:

Conform to the checklist and precautions before test
drive.

Check input/output signals and connection to the upper
level controller.

, )

Carry out test drive of the servo drive using the

TwinCAT System Manager. PLC + PN8B.

Carry out test drive of the servo drive using the XGT

Carry out test drive with the combination of machine and
servo motor.

A 4

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.

Order

Handling

Notes

Connect the power connector and safety function connector of Servo Drive.

Refer to Section 2.5
Wiring for Input/Output
Signals.

Connect motor and encoder cables to the servo drive.

Refer to Section 2.5
Wiring for Input/Output
Signals.

If you use the safety function, connect the STO safety device connector.

i =

b o
|
|

Lock ejector

(Note) If you do not use the safety function, insert safety jumper connector, an
accessory of the servo drive, into the STO. If you do not install the connector,
neither motor current will be supplied nor torque output from the motor. In this
case, the panel monitor state at the power ON will be "Sto."

(Note) When removing the safety jumper connector attached to the STO, pull
out the motor main circuit connector first, and then the connector body while
pressing the lock ejector on the jumper connector side towards the servo drive
side. The connector may be damaged if you pull it out without the lock
released. Please be careful

Refer to Section 2.5
Wiring for Input/Output
Signals.

Connect ECAT IN and OUT of the EtherCAT communication connector
between the upper level device and Servo Drive.

(Note) Please use the CAT5 and SFTP cables.

Refer to Section 2.5
Wiring for Input/Output
Signals.
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13. Test Drive

Turn on the servo drive. The servo drive communication is in the Safe OP
state. Make sure that the state of the servo drive panel monitor is as the figure
below:

PRGRURUNIRY N Ay A |
The Link/Activity LED is flickering.

Refer to Section 11

5 | The RUN LED is in "Single Flash.” Maintenance and
Inspection.

(Note) If the Error LED is flickering or on, and the monitor panel state is AL-xXx,

refer to Manual Maintenance and Inspection.

(Note) If the Link/Activity LED is not flickering, the communication is not

established.

.- . . . . - Refer to Section 11

6 Now, we finished checking the connection and state of input signal circuits to Maintenance and

prepare for test drive.

Inspection.

12.2

Test Drive Using TwinCAT System Manager

B Test Drive Procedure

Order Handling Notes
1 Before launching the TwinCAT System Manager, copy the servo drive XML file
into the schema folder (C:\TwinCAT\Io\EtherCAT).
2 Launch the TwinCAT System Manager.
3 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.
2 nd Meavaafak e tad s en?
Wersion (Local) | Verslon (Tanset) | Boot Settings (Target) | Cx! Setings
8 Mappings e
Y1 (Buia 2030}
time limited In. ?nl?-l!’r—l!l s
4 ettt
Registration:
MNarna: Younjan
Company: LEmecanion
Reg. Hoy: AFE-4A13-31CE-DOFC
Server (Port) Timustarnp Message
- e —
Search for the EtherCAT communication based devices connected to the
5 system.
= Right-click the 1/0O Devices in the Work Space pane of the TwWinCAT system
to select "Scan Devices."
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12. Test Drive

d Twine: M ManagersiiCy OARRTE
Elo Edr Actians  Mew (ofons Helo ] )
Deed LES AD B/ R BRNLE S Q€T

F] = Configuration
1ec: - Configueation [ LT e
PLL - Configurstion

= 140 = Configuration
1 o,
" Imnon Dovicn, .
B Base Cuelr
B Pasto with Links  AreCiriel

Server (For)  Timestamp Massage

= If the dialog window below pops up in the TwinCAT System Manager, select
"OK".

TwinCAT System Manager

= |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.

4 new 1/0 devices found |X|
[] Device 1[Cx1100] | oK, i
(M| e J/DP-RAM]

[[]Device 3[RT-Ethemet]  [Local drea Connection [TwinCaT-Intel PCI Ethemet &dapte
Device 4 [EtherCAT (w210 only]]  [Local Area Connection 2 [TwinCaT-Intel PCI Ethe
Select Al
Unselect All

= If the dialog window below pops up, select the "Yes" button.

TwinCAT System Manager

\ ? ) Scan for boxes

TR ERT

Add the NC Task of the servo drive to the NC-Configuration.
= |f the dialog window below pops up, select "Yes."

TwinCAT System Manager

! ? J EtherCAT drives found, &dd drives to NC-Configuration

I (ET

12-4

LS ELECTRIC




13. Test Drive

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."

b

LwinCAT System Manager <

7
3/ Activate Free Run
| [EEE
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.
8% 28 - TWinCAT Syutam Munaer - ‘CX-ONE72:
Dol IBEe P AD SRR XS Qe
r NC I:Vﬂul.?::‘i’:"a o Gereral | EweCAT | DC Frogugs Dats | Stnup | CoE = Onlieg | Onling o
= B NC-Task | SAF ———
HE-Toth 1-imoae ;[.E'ﬁ!" — ) )
£ = mn o | o, e
8 PLE - Configuration e ) CChsBre_]
= /0 - Corfiguration
= 9 V0 Dowces DLL Status
B8 ke d (S CAT (2 D) Ponke  [Cariar 7 OBn
Device d-image-info Part B: Ma Cartler / Closed
& Inpute
# Qutputy
5 IrdoData
- Terrn 1 {CX1100-0004)
= Diivee 3 (LTNISEMEE] Dviva) 1 Ao . B
= & nd Transmn PDC mapping Fils Aceoss avir EBerCAT
o Pn‘.—.‘i":n:‘,:'ln'.v.!w LREL
= t:‘gm Feceive POC mapging
S C\rnulww!JI i g
. ﬁl-;s:;é“pml Name Online Typa Size  Add.. In/Oul Use, LUnkedin -
g ; Yoo, X LoD DN (0 MO bea 0 bl mkier
oo SRR 1 D dErcAT 07 1 | SMome0n D oot Ml Mm2 kw0 @
Sarver (Par)  Timestamg Maszage
Fuady
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 1/0O Device.
UACTIVEE: &)
9 = Click the Check Configuration icon on the menu bar.
Check if the configuration currently set is valid.
= o /] &
= Click the Activate Configuration icon on the menu bar.
Save the Project Configuration in the Windows Registry.
= B ?I@.‘.
Verify if the EtherCAT communication state is switched from the SafeOP state
to the OP state.
10 = \Verify if the states of the servo drive panel monitor and the I/O device

(servo drive) of the TwinCAT system are in online state as shown in the
figure below.

= Check the panel monitor status.

LSELE CTRIC
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12. Test Drive

oo
/ [y

Check the communication LED.

The Link/Activity LED is flickering.

The RUN LED is on.

= Check the online state of the 1/0 device of the TwinCAT system.

In the 1/0-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.

General | EtherCAT| DC | Process Data | Startup | CoE - Onling | Online |
State Machine

[Init | [Boatstrap ]

Current State:
[Pre-0Op | [Safe-Op | kit

Requested State:
[Op ] [Clear Error ]
DLL Status
Port & [Carrier / Open

File Access over EtherCAT
[ Download,., | [ Upload.., ]

|
Port B: [No Carrier / Closed |
|
|

= \Verify if the state displayed on the bottom right of the TwinCAT System
Manager menu window is in the Run state.

11 We finished adding the NC-Task and I/O Devices (servo drive) to the TwinCAT
System Manager.
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13. Test Drive

B  Setting NC-Task Axis Parameters
Order Handling Notes

Set the unit of display of the relevant axis.

= Select the "Axisl."

= Select the "Settings" tab.

= Select the unit of display for position and speed.

D& &M B Sy HD B % 20 @T T
SY¥STEM - Configuration = = — . - -
= 8 ¢ - Cantiguration General | Settings | Parameter | Dynamics | Online | Functions | Coupling | Compensation |
o [B1 NC-Task 1 5AF
MNC-Task 1 SVB [Link To (all Types)... ] |Drive 3 (LTM{SEMES) Drive) \
NC-Task 1] ;
£ NC Task I-image Als Type:  [CANopen DSADZ (e.3, EtnerCAT CoE Drive, Arwmn—B Ix0/B510) v
[ mm Axes
=i Axis 1 )
o4, Awis |_Enc Unit: mm || Display (Only}
Inputs Hon: N
gl Qutputs Position: [ & [ Maodula
2] Auis 1_Drive Welocity: O mmy/min
1 T Axis 1Ctrl
ﬂl[gD‘utS‘ Result
PLC - Configuration Position: Velocity: Accelsration: Jerk:
=] a 1/0 - Canfiguration [mm | [mm/s | [mm/sz | [mm/s3 ]
= B 1/0 Devices
=-== Device 4 (EtherCAT (v2. 10 only}
Device 4-lmage Agis Cycle Time / Access Divider
Device ddmage-Infa Divider: [ &l CycleTime(ms;: [2000
Inputs
Outputs Modulo: 3]
InfoData
¢ Term 1(Cx1100-0004)
2] Drive 3 (LTM(SEMES) Drive}
&8 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 "Axisl1."
= Select the "Parameter" tab.
= Set "Scale Factor."

= Then, download the settings.

Dewd &0 B M Sleas @ 9 (2q 0k &0 R
1 © Ganral | NC-Encader | P3rameter | Time Compersation | Online
sk [ [Parameter Vil [Unit 3
NC-Task - Encoder Evaluation!
2 s EEL“ Inweert Encadir Censnling Dirction
- s | [ ealing Faciar
s 3:: xi:-. Il Er!l: Position Blas
B 15 LUnve
Ao, | MoﬂEIn Factor {e.g. 360.0°) . =00 i
o 8 inte Talerance Window for Modulo Stan [1] mm
= L Outputs Encoder Mask (masdmm encoder i) [FFFFFFFF
FLC = Confgurion Encoder Sub Mask Galsolube sange madsurn i) e DFFFFF
o e /0 barpagan Reference System INCREMENTAL’
v &H Maopings - Limit Switches:
Sioht Position Limit Minirmurn Monitoring FALSE
Minirnairn Position n i
oM Poson Limil Maximumn Moniloring FALSE
Maximum Fozition 0o mm
= Filtar:
Filtar Tirma for Actual PasSan (P-T1) on S &
(_Opad ) [ Evpmd A | (Colaps Al ] [ Seadl
[ Server (Porty Timestamp 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."
3 * Select the "Parameter" tab.

= Set the "Maximum Velocity", the "Manual Velocity (Fast)", and the "Manual
Velocity (Slow)." Then, download the settings.
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I« o l'wtnr‘,AT Syatom Haﬂunur = (‘A_WEI??

DEEE SR  RER A SRS
W Congmaan | General | Satings | Eammotnr | Bynamica | Oniine | Funcions | Couping | Compensation
W (B NC-Task | SAF |
NC-Task 1 5vB I_ Farurmut Valug [T [
KC-Task: 1-lmage lchies
5 1;:' Reforeach Velochy L 7
Maitmun Velothy E Fomms
o ot 1Ene Manual Valochy (Fasth 0o T mmfs
D e Lsnual Velochy iSiaws ] F_mmys
& ,,‘F,',',s Calibration Velocity (mwards pic cam) £ T mms
Cafibration Velocty (of ple cam) F o mms
'F‘LL 'funhulaﬁnn Jog Incremant (Forward] F mm
A Jog Incesmont (Backwaed) Fmm
Mannlngs »  Dynamica:
+  Limit Switches:
+ Maniaring:
+  Setpoint Generator:
*  NCI Pargngtr:
Sevr (Por)  Tenestamp Mussage
|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.
*  Select the "Direct" radio button.
* Set the acceleration, deceleration, and jerk.
* Download the settings.

File Edit Actions View Options Help
D@ S R 0d S el e B EQ@wou e ?
SYETEM - Configuration
| NC - Configuration ‘Gensral | Settings | Parameter| Dynamics | Onlins | Functions | Coupling | Compensation |
NC-Task 1 SAF
= B NC-Task 1 SVB O lndirect by Acceleration Time
- %= NC-Task 1-image Mazimumn Yelocity (W max )t 1] /s
[ Tables Acceleration Time: 02 s
O S AxEs
i} Axis | Deceleration Time: as above 02 5
PLC - Configuration smooih stiff
= 1/0 - Configuration ) B
4 & B8 1/0 Devices Acceleration Characteristic
&8 Mappings Deceleration Characteristic:
alty N m r
vit): [ v ~
@) Direct
Acceleration: 500 mm/s2
Decaleration: [Flas abave  [500 mm/s2
Jerk: 5000 mm/s3
Download Upload
‘ Server (Port) Timestamp Message

= Set the acceleration, deceleration, and jerk indirectly.

Set the acceleration, deceleration, and jerk indirectly by setting the
acceleration time. If you change the acceleration time, the acceleration value
will be automatically changed.

e Select the "Indirect by Acceleration Time" radio button.
* Set the acceleration, deceleration, and jerk.
* Download the settings.
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T System Manage

File Edit Acfions Mew Options  Help
DFeFHER| e ad e RN MV SSNETRATEIE 2
S5 TEM - Configuration —— ———— - . -
= M NC - Configuration General | Settinas | Parameter | Dynamics | Online | Functions | Coupling | Compensation
MNC-Task 1 SAF
= E] £ Nca_ﬁ-rask 1 VB @ Indirect by Acceleration Time
NC-Task 1-Image Mazimum Yelocity ( max 3 50 mm/s
[0 Tables Acceleration Time: 0z B
™ Axes
Deceleration Time: asabove (0.2 B
PL smooth stiff
%JI;DCEZ‘Q;;”D” Acceleration Characteristic: o
&8 Mappings Deceleration Characteristic:
alt): Eg m r
vty Ao Va ~
O Ditect
Acceleration: 500 /52
Decaleration: asabove (500 mm/s2
Jerk: 5000 mrm,/s3
oz
Server (Port) Timestarnp 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.

T System Manager

File Edit Actions Miew Options Help
DESE SR 1 D00 4b Seavdd alc s % 28w @@ 72
SYSTEM - Configuration — . - . = - -
NC - Configuration General | Settings | Parameter | Dynamics | Online | Functions | Counlina | Compensation |
B1 NC-Task | SAF
MNC-Task 1 SVB Unit
<= NC-Task I4mage - Limit Switches:
LEl e Soft Posiion Limit Minimum Monitoring FALSE B
ia A | Minimurn Position 00 F mm
Gj QK!S 1.5!7\': Soft Position Lirnit Maxirmurn Manitoring FALSE B
=l Axis 1 Drive - "
T Ais 1 CHl .Ma‘xlmum Fogition 0.0 F mm
w81 Inputs —_ Monitoring
Outputs Position Lag Maonitoring B
B PLC - Configuration Masimum Position Lag Value F mm
= S uatan Maximum Posiion Lag Filier Time Fs
© 5.7 Device 4 (EtherCAT (42,10 FOENOT Tage B
Device 4-Image Pasition Range Windaw F mm
Device d-mage-Infa Target Position Monitoring B 3
Inputs w ‘ T
Outputs Target Position Windaw F mm
InfoData Target Paosition Monitoring Time F s
HJ g%”ﬂ ?: ;IE?FJI(EEREE%%)[ In-Target Alarm E
= ] Drive - 3
e 1 In-Target Timeout Fs L]
2nd Receive POO Wiotion Monitoring B
WeState Mation Monitoring Window F mm
InfaData Mation Monitaring Time Fs
[y —— e =
| Download | Upload Expand All_] [ Collaps Al ] Select Al
< I | 3
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.

LSTELE CTRIC
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12. Test Drive

| Test Drive of Servo Drive Using TwinCAT NC Axis

Order Handling Notes

Make sure that the TwinCAT NC axis is "Servo On."
=  Select "Axis 1."
= Select the "Online" tab.

D& wH YL N % [EQer 0 e @0 2
S¥STEM - Configuration A — = . N X
= @ nC - Configuration | General | Settings | Parameter | Dynamics | Online | Functions | Coupling | Compensation |
= B NC-Task | 5A4F L
HC—Task 1 548 ~ Setpoint Position: ]
== NC-Task Hmage | 0.0000 0.0000
g Tahles Lag Distance {min/max): nm ctual Welocit mm/s] Setpoint Yelocit: mm/s
o Axes 0,0000° (0,000, 0,000) 0,0000; 0,0000
= i Aris I‘ Querride: [%] Total / Control Output: %] Error:
#, fuis 1Enc | 100.0000 3%, | 0.00/ 0.00%) | 0 (03]
al Axis 1 Drive -
i, Aiis 1-CHrl Status (log.) Status (phys.) Enabling
Inputs []Ready [ZINOT Maving [ Coupled Made [ Controller Set
| Outputs [JCalibrated  [JMoving Fw [CIn Target Pos, Feed Fw
PLC - Configuration [JHas Job [IMoving Bw [1In Pos, Range [Feed B
=] /0 - Conﬂguraﬂon
= B 1/0 Devices Controller Kv-Factor: [rrn/s/mm] Reference Velociy: /sl
== Device 4 (EtherCAT (2,10 | | [j i E]
Device 4-lmage -
Device d-Image-Info Target Position [mm] Target Melocity ‘mm/s]
Inputs 1000
Outputs lﬂ
InfoData
J{ Term 1 (CX1100-0004) - - | + | ++| - - ® | =C
= =] Drive 3 (LFNISEMES) [ F1 F2 F3 F4 F8 F9
2nd Transmit PDO 1
2nd Receive PDO
WeState
InfoData
&8 Mappings
4 | 3
Server (Port) Timestamp Message [ |

= Click the "Set" button.

d i (]
Contraller “
| Groee [ ok ]

Owernde [%]:

100 All

= Select "Controller", "Feed Fw", and "Feed Bw."
= Set the Override to 100%.
= Click the "OK" button.

oo I
il i R x

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

) F2 (Slow).

+ Make a forward rotation at the specified Manual Velocity

Fa3 (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."
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13. Test Drive

= Set the “Target Velocity.”
= Click “F5.”

File Edit Actions Mew Options Help

DS&FE -0 L Es 4 Heavdaatte % 2adwedfen

SYSTEM - Cun(iguraliun

BENC—Cnnﬂgurannn General | Setinas | Parameter | Dynamics | Online | Functions | Counling | Compensation

| B NG Task | SOE Setpoint Positon: ]
's] Setpoint Velocity! [mm/s
10,0000

NC-Task 1 S¥8
= NC-Task 14mage

[ Tables min/max}_Tim
S atm Anes 0.0000 ¢-0,001, 0,001) |,
-k Axis | Ovarride: [%] Total / Control Output: %] Errar:
& fuds 1Enc I 100.0000 3%, | .00,/ 0.00 % 0 (00
=l Axis 1 Drive -
odm, Az 1-CHrl Status (log.) Status (phys.) Enabling
Inputs [¥] Rieady [ZINOT Maving [ Coupled Mode [v] Coniroller Set
H - § Outputs [ Calibrated [IMoving Fw [CJIn Target Pos. [¥] Feed Fw
- B8 PLC - Configuration [JHas Job [CItoving Bw [lin Pos, Range Feed Bw
= |/0 - Canfiguration
] -+ \/O[I)Jevicei (EtherCAT (2,10 Controller Kv-Factor: [mm/s/mm] Reference Velocity: -mmy's]
© @ == Device Bl e
7 Device dmage L |4 [s0 1
Device 4-Image-Info Target Position: [mm] Target Yelacity: ‘mm/s]
Inputs 1000 an
=R Outputs |£ | |
InfoData
[l Term 1 (CX1100-0004) == = | + | L | - ® | =
=] Drive 3 (LPNESEMES) [ F1 F2 F3 F4 F8 F9

&l

#

£ W State
InfoData

El

£ 2nd Transmit PDO 1
- @l 2nd Receive PDO
!
&8 Mappings

< | 3

Server (Port) Timestarmnp 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 TwinCAT NC axis is "Servo Off."
= Click "Set."

= Deselect "Controller", "Feed Fw", and "Feed Bw."
= Click "OK".

Set Enabling

[ Contraller oK
[]FeedFw

3 Fena

Overide [%]:

100 Al

The test drive of servo drive using the TwinCAT NC axis is completed.
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12. Test Drive

12.3 Test Drive Using LS ELECTRIC PLC (XGT +
PNSB)

[ Test Drive Procedure

Order Handling Notes

1 Launch the XG-PM.

Create a new project.
= On the menu bar, click Project > New Project.

]

Y EATE
pian s

I 1asow

|eLesow

ASNE 200
[ wPHEw .
s
BT U8 ¥

BEEEAY

2 R ATE

®_ as EECE

= TR A0

!‘ e

<l e R EE T Bl e (RS G R
UFE ERAEE gt

Tamas oo

Name the new project.
= Select the PLC series and the CPU type.
= Select the module type (XGF-PN8B), and click OK.

|i=‘=¢| BRI N0 ZRRIQ SN B EY EATE
[D@QU& I AREReR ag e o 8220 xR0 |50 [HEE Ia=o%
f i ieo IREY k08 85 (RuLsaw
T cw
[ua

EeaE CCETS

.
A 0 R LR TR opoEl e
3 T WA | N Tea Ty o8 E18
™ D28 BEHYD C B IR0yl DUERIME

RAEn

o uy Womm |t el 0
SoUeE M D @ .

o8 FTEL

" as HEaE

£\ o0 (RE G AT

The PC and the PLC are connected for communication.
= On the menu bar, click Online = Connection.

12-12 | LSTELECTR!C




13. Test Drive

| 3ENZE BAW MY
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= [s_3s HEa®

A
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TSRS e T O ST WO ARy

=  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:

| AENEE) BUD MAY
osa@
| Farwcoi-piem w1 w2

e ]
i 2% v 22 3

HERT iy B 0Es

1 TSl Iy ._________________
- mf}ls E8 WD) BE LT
=[m 2 S ey .
i 548 Satlc
o I:¥E§ !ggiauu =
5. < e SR T Hi B L EL L L RN LT =
i = A = e

o Bl S S G4 SENE N

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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| EMEE PO WORS JARD BUEN & S8t
S E 1= [ Il mo sy w0 leinlols A lss o
(e S T ET ) sjman:is DD el D% EEO8 80 (RhEEs S

va -
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3 < fngur =i e ]

H i 2 =]- o s
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L SHFN G ZBY MOS0 mME

= Make sure that the state of the servo drive panel monitor is as the figure

below:
| | N
[) ARy X

= 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.
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13. Test Drive

Set the Driving Parameters of Test Drive Axis - Basic Parameters.
= Enter the number of encoder pulses per motor revolution.

* Encoder resolution of 19 bits = 524288

* Check the motor specifications, and then configure appropriate settings.
= Set the unit of the speed command.

e It can be set as rpm or mm/s.

* Set the speed limit.

* Check the motor specifications, and then configure appropriate settings.
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Set the Driving Parameters of Test Drive Axis = Manual Operation (Jog)
Parameters.
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Set the servo parameters of the test drive axis.
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= Select parameters that you want to change, and then change them.

= To change 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 2 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.

10 = 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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11

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:
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= Make sure that the state of the servo drive panel monitor is as the figure
below:

o o_o

[t e N X

= Check the state of the status LEDs.
The Link/Activity LED is flickering.

The RUN LED is on.

12

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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14 The test drive of serve drive using the XGT is completed.
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13. Test Drive

12.4 Test Drive Using LS Mecapion MXP Series

B Test Procedure

Test

Test

Test

Check if the ESI file exists.
= MXP installation path\MXP-CONFIGRATOR\System\Scanner\EtherCAT
= [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 N 5

| ol MIF‘Initi

= 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 | on the tool bar to save
the project

Output

[E-CAM] [2016-07-15 © = 2:00:54] Data Refresh.

[E-CAM] [2016-07-15 2= 2:00:54] Saved file succassfully.
[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.

| Error ‘ Find | Message |

< Integrated download >

m  Execute [Communication Settings] in the [On-line] menu and set the TCP/IP setting

to the internal port [127.0.0.1].

m  Execute [On-Line] / [Off-Line] in the [On-Line] menu or click E ﬁ on the tool

bar to request communication connection / disconnection with MXP [On-Line].

®  You can check whether communication is connected through the output window.

Output

[Scanner] [2016-07-15 2= 3:55:58] Loaded ESI Cache File.
[Project Settings] [2016-07-15 2= 3:56:06] Communication Connected [IP : 192.168.2.55].

[Project Settings] [2016-07-15 2= 3:56:21] Communication Disconnected .

| Errar | Find | Message |

LSELE CTRIC
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12. Test Drive

m  Execute [Total Download] in the [On-Line] menu or click ¥ on the toolbar to

activate the [Total Download] window as shown below.

Total Download X ]

@ rmxConfigurator @ MXP
ECAMEditor ECAMEditor
HMIEditor HMIEditor
Parameter = Scanner
Scanner N Parameter

\<)
<<

Download vbitmap7_6.bmp... Success -~

Download vbitrmap7_7.bmp... Success @

Download vbitmap7_8.brmp... Success

Download watertank.bmp... Success

Download 33.xml... Success [
Download Parameter.out... Success -

100 %5

a:IAutomatimlhf closing Dialogue after download completion

oounies ©

No Fucntion

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 downloa

5

completed
6 Download start button
7 Window close button

< Process Data mapping >

After scanning the servo drive, the PDO (Process Data Object) mapping function is

explained.
5
m  [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.
12-20 I LSELecrric




13. Test Drive

m  PDO items can be edited through the Process Data Tab in the edit window of the

servo drive.

General | Init Commang]' Process Data | MaiBox | CoE Onine | DC

m  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

communication cycle.

Option
Load PDO List an Device [] Device supports LRW command [ Separate commands for this slave
[ setDefautPoOTtems for o | PDOList :
#° Copy ProcessData [ndex e fiecee) S Flag
0x1400 270 istTransmitPDO mapping
Sync Manager : Ox1AD1 220 2ndTransmitPDO mapping 3
Ox1402 6.0 3rd Transmit PDO mapping
No Type Size Ox1A03 16.0 4th Transmit PDO mapping
° MBoxOut 128 01600 1.0 lstReceive PDO mapping
1 MBoxIn 128 0x1601 7.0 nd Receive PDO mapping 2
2 Outputs 7 0x1602 120 rdReceive PDO mapping
3 Inputs 2 0x1603 0.0 4thReceive PDO mapping
@ PDO Lists
@ Sync Manager
PDO Contents (0x1601) :
PDO Assignment (0x1C12) : Index Size Offs Name Type
O0x6040:: 0 20 0.0 Controlword UINT
g’ﬁg‘; (Exdlude ltem) OxE07A:: O 4.0 20 Target Position DINT
x
Ox6060:: 0 10 5.0 Modes of Operation SINT
(7] 0x1502 ( Exclude Item) 70
] 0x1503 (Exclude Item)
@ Entry Items
@ PDO List Assign
Predefined PDO Assignment - (None) -

and written every

LSEeccrric 1221
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@ 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 may disable

duplicate selection of other PDO lists.

® PDO Lists

- This is an object list that contains data objects.

@ Entry Items

- Data Object registered in the PDO list.

- You can add/delete items through the right-click menu.

A Caution

axis control parameter is as follows.

B PDO Inputs

The configuration of PDO data required to use all functions of MXP

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
B PDO Outputs

Index Type Size Name

0x6040 UINT 2 ControlWord

0x6060 SINT 1 Mode Of Operation

0x607A DINT 4 Target Position

Ox60FF DINT 4 Target Velocity

0x6071 INT 2 Target Torque

13
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PDO Contents (0x1A01) :

Index

Size Offs Name

0x6041:: 0 2.0 0.0 Statusword
0x6064:: 0 4.0 2.0 Position Actual Value

6.0

|[ SetDefauit PO Items for xp |

PDO Contents (0x1401) :
Index Size Offs Name
0x6041:: 0 2.0 0.0 Statusword
0xG064:: 0 4.0 2.0 Position Actual Value
0x606C:: 0 4.0 6.0 Velodty Actual Value
0x5077:: 0 2.0 10.0 Torque Actual Value
0x60FD:: 0 4.0 12.0 Digital Inputs
OxB0FE:: 1 4.0 16.0 Physical outputs
0x603F:: 0 2.0 20.0 Error Code

22.0

- 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

Picture 1 — Set Default PDO Items for MXP function screen

them using the Copy Process Data function.

< Copy Process Data >

[ £ Load PDO Liston wa‘cn_:

Set Defoudt PDO [bems for MIF

4= Capy FrocessData |

PDO Asmgrment (Tx1C 1) 1

w1600 { Exchude Ttem)
| & fcre0l
1607 { Exclude Iteer)
w1603 { Ewclude Ttem)

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. 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.

Opbion

| Device mgpponts LAW command Separate commands for this dlave

Type
UINT
DINT

Type
UINT
DINT
DINT

UDINT
UDINT
UINT

i

P00 Lat
Index: Sze ame - Flag
1400 20 st TrsnemtPOO mapong
P i
Copy Process Datas = : —
DRHIE§ MASID 42 DS 908 ¥ oy HEE BUNE TS
LU HEE g
Slave 1 PEGASUS - Integrated EterCAT drve) | [l Add ke |
Add | 4]
.\\.;". .DIII|IIL.\
4, Dalee |
£ Copy
I_:m. = |

Picture 2 - Copy Process Datas
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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.

mm‘]l_w_l
BETIWRENTT P8-S
EE NSO/ RBey MO b

Prdjed -0 x Parameter =
f— | 7
= R Stocker | M
-l Project Setings || EthurCAT Hewdes
# 127001 502 | Davices -
-0 Metwerk Scaneer || EtherCA
£ % Master [EtherCa | i 4
=] Slave 0 LN | 2 |0_Slve O (LTNH )
= sirve 1 AN | 3 |1 Slve 1 ATHH )
w shave 2 7N 4 |25k 2 (LTHH )
= Stave 3 07N | 5 |3 5w 3 TN
AM
T P
£, Manitar
3 Sirnulitor
&5 Tracer
B ecam
iz m m— J L}

[Pregect Setings] [2016-07-06 211 155:53) Communécation Disconaected
; 015.07-08 2T 9:55:55) WOP_SystemiRun  Retumi0)}

a 2016-07-08 T 0 10433

Parameter Editor has two configuration configurations as shown below.

v’ EtherCAT

- E You can check EtherCAT communication and additional items.
v AXxis

- Parameters of the servo drive can be set.
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< EtherCAT >

Check the settings related to EtherCAT communication and set Master Activation..

Parameters |

EtherCAT Nodes EtherCAT parameter

Value

EtherCAT o Unused
0_Slave 0 (L7NH ) 1 | Master Communication Cycle[0.1ms] 40
1 Slave 1 (L7NH ) 2 | Master ENI XML File Name ScannerENLxml

2_Slave 2 (L7NH )
3_Slave 3 (L7NH )
4 Virtual Axis

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

Parameter | ProjectSeings | Master (EMErCAT) - x
EtherCAT Nodes Axis parameter -
Devices - Type [ em Value [ Detautt unit
1 [Ethercar | eenel
0_Slave 0 (LTNH ) W | Activation Used = Unused
q 1_Slave 1 (LTNH ) ﬁ— W | System Postion Unit mm = mm
2 |2_stave 2 L7NH ) 102 W system Velocity Unit | P 3
5| 3 Slave 3 (L7NH ) E W | Postion Precision Unit 1j 1
6 |4 Virtual Axis 104 W |velocity Precision Unit 17 1
105| L Acceleration 10000 10000 FU*2
[106] L | Deceleration 10000 16000 FUA2
[107] L |serk umit 50000 50000 FU*3
E L | Servomotor Gear Ratio p | 1
1109) L | Machine Gear Ratio 5| 1
110| L | Travel Distance Per Maching Rotation 392 10 PU/Rev
111] L | Encoder Resolution 524288 524288
112| W xis 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
- Spped mode: CSV

LS-'ELE CTRIC
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- Torque mode: CST
- Profile positioning mode: PP
3) Hardware Limit Enable (Index : 205)
- Set whether to use HW Limit. (NOT, POT, HOME)
4) Encoder Type (Index : 300)
- Select the subject of Home operation.
- Choose between MXP or servo drives.
5) 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..
6) 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.

Parameter | ProjecSetings | Waster EercAD.

Parameters |

EtherCAT Nodes System parameter
Devices 5 Item
EtherCAT

0.Slave 0 (L7NH )
1_Slave 1 (L7NH )
2 Slave 2 (LTNH )
3 _Slave 3 (L7NH*

w [ | |

Virtual Axis Add
Copy Parameters

12-26 |
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Copy axis parameters £3

Select the Axis what you want to copy, and then dick on "Copy™

Compatible Axes Selected Axes
[ ]
Slave 0 {L7NH - Standard EtherCA... All Add
Slave 1 {L7MH - Standard EtherCA...
Slave 2 (L7MH - Standard EtherCA...
4 Al Delete

- 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 >

f you execute [Save Project] in the [Project] menu or click = 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.

Output

[E-CAM][2016-07-15 2% 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 £ = 2:00:54] Data Refresh.
[Parameter] [2016-07-15 2= 2:00:54] Saved file successfully.
[Scanner] [2016-07-15 £ = 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
internal port [127.0.0.1].

Execute [On-Line] / [Off-Line] in the [On-Line] menu or click Y .4 on the toolbar to

request communication connection/disconnection with MXP. You can check whether

communication is connected through the output window.

LSTELE CTRIC

112-27




12. Test Drive

Output

[Scanner] [2016-07-15 £= 3:55:58] Loaded ESI Cache File.
[Project Settings] [2016-07-15 2= 3:56:06] Communication Connected [IP : 192.168.2.55].
[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.

Total Download u

mxConfigurator @ MXP

ECAMEditor ECAMEditor

HMIEditor HMIEditar

Parameter Scanner

Scanner Parameter

<<

Download vbitrmap?_6.bmp... Success -
Download vbitrmap7_7.bmp... Success @
Download vbitmap7_8.bmp... Success
Download watertank.bmp... Success

Download aa.xml... Success 3
Download Parameter.out... Success i

100 %5

E"ajF'.utl:rrrlzlti:?dIh.' closing Dialogue after download completion

[ oonies ®

No. 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 complete

Download start button

N | o |0 W DN

Window close button

< Test run for servo moter >
Communication connection is possible by scanning the servo drive, saving and

9 downloading the setting items.
Describes how to connect communication and test run a motor on the simulator screen
of mxConfigurator.
LSTELECTJ'?IC
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& mxConfigurator [E: WSVNWMXIE—VSWAE;WMXP— RASIWWorkspacekw32#DebugiProjectéhewbihewb.or]

Project(P) On-Line(0) View(V) Help(H)

OESQ TN .

Simulation

e dE FA§ i

& [ i — [ & 6D
Project - 3 X
=3 Newb

=)-Zk Project Settings
&5 127.00.1 (Port502)
=--8f; Network Scanner
B S8 Master (EtherCAT)
1 Slave 0 (PEGASUS - Inte
a1 Slave 1 (PEGASUS - Inte
- Parameter
-2 Monitor
439 Simulator
2 Tracer
~J8 e-Cam

Simulation

EtherCAT Node

This Page is for MXP Series Rapid Smulation.

About the Axis and a Simple 10 can be test.
Al rights reserved.

Copyright @ 2013-2015 LS Mecapion Co. Ltd.

servo status.

EtherCAT Node:
MNzme

1 A0 Slave O (PEGASUS )

2| s Slave 1 (PEGASUS )
I

Rk

< Test run for Si

If the device clicked on the

below is displayed.

When communication is connected, it is displayed in different colors depending on the

You can test drive by clicking each button.

Aoasd)_Sarve 0 PEGAZUS )

EtherCAT Node EtherCAT Node EtherCAT Node
Name Name - | Name -
1 s Slave 0 PEGASUS ) |
1
g Auisl Slave 1 (PEGASUS )
i
Servo Off Servo On Error Stop

mulator >

simulator screen is a servo drive, the screen shown in the figure

Repeat
Hasen Mottorng .
catwrg Foasng I MAX e A W ron W
SCHE T <15 0w W00 % T

Picture 3— Test run screen for Servo
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System All Servo Motion Al Auty
[Default| [vo On) [Gvo OFf] [Home | [Reset | |Serve On |[Servo Off| [Reset | [Home | [ Run
- 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
onfoff vel(mm/s) Pos{mm) Torque Alarm ErrID  Motion Status MOTHOM POT

Mot Power Off 0.00 0.00 0.00 a0 0 Disabled o 0 0

- 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 : Ox603F - 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..
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8) NOT, HOM, POT: 0 and 1 indicate whether the lower limit, home, and upper limit

sensors are detected.

Auto Motion Comman i
Mode  Vellnmfs)  Pos(mm) Acc/Dec soooo.00 | ABSREL MD;D"( » el
B 39.20 0.00 Jerk(0~) 250000.0C osimm) Yeimms

i Absolute 3920.00 39.20
B 39.20 3920.00 Jog Motion
B 33,70 7840.00 SPD({mm/s) 32.20 | Relative | 3920.00 39.20

. Motor ] Stop

[CIRepeat | start Stap [ Toagle |~ +

-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.

13.1

13.1.1
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Appendix

Firmware Update

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 memory.

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.

] i
L0 oges
Uogoo
@ ()
x10 x1

(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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13.1.2 Use of FoE (File access over EtherCAT)

FoE is a simple file transfer protocol using the EtherCAT, enabling firmware update. When the drive
and the upper level controller (e.g.: TwinCAT) are connected, you can simply update the firmware
remotely via FOE. The update procedure is as follows:

Master
(e.g. TwinCAT)

Request for " boot " State I:“>

" boot " State?

Yes

v
Write Request . .
* q o Receive Write Request
Transfer *Password, *File . o
Password, *File Name

Name
Do the Name and
password match?

No
v

Servo Drive

Change "boot” State

No

Error request Yes

Receive error-request Error code : 0x8009

Ack-request

R ive Ack-|
eceive Ack-request *packet Number : 0x0

Data request
*Packet Number
*File Data

Receive Data request
Write the data to flash ROM

Ack-request
*packet Number : next time
packet number of data

Receive Ack-request

Data request (Final Data)
*Packet Number
*File Data

Receive Data request
Write the data to flash ROM

Ack-request
*packet Number : next time
packet number of data

T3 110171 1

Receive Ack-request

(1) Establish communication between the drive and the TwinCAT.

(2) 110 Configuration of TwinCAT - On the Online tab of the drive connected to the 1/O, click Bootstrap
in the State Machine menu.
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=10l

Edit A& Miew Options
0= ERCIEEE S £ 2 EQ@E&wsd &0
SYSTEM - Configuration .
NEC - Cunﬁguraliugn [CEeferal | EtherCAT] DC | Process Data] Startup | CoE - Online Online |
= MNC-Task | SAF

B HC-Tack | SYB State Machine
= NC-Task I-mage Init
[ Tables Pre-0p Safe-Op Current State: BOOT

= fes Requested State: [BOOT

v fis | Op Clear Error

s
PLC - Configuration
= /0 - Configuration

I B8 I/0 Devices DLL Status
== Device 2 (EtherCAT) Port A [Carier 7 Open
Device 2-Image :
Device 2-Imaga-Info Port B: Mo Carrier / Closed
# Inputs
+§| Outputs
+ InfoData [Flo Carrier / Closed
.| Drive | (L7N(SEMES) Drive)
= Mappings
=B Maneing File Access over EtherCAT

&8 NC-Task 1 SAF - Device 2 (EtherCAT)

g MC-Task | 54F - Device 2 (EtherCAT) - Info Download.., Upload...

erver (Port) | Timestamp [ Message

@ TwinCAT S, 2013-05-18 27 10:43:04,.,  Initializing COM Server TcEventLogger |

@ TwinCAT 5., 2013-06-18 27 10:43:04... Loading configuration of COM server TcEventLogger !
€ TwinCAT 8, 2013-06-18 27 10:43:03,,, Shutting down COM Server TcEventLogger !

€
&

Y TwinCAT 5, 2013-05-18 @7 10:43:03,,, Saving configuration of COM server TcEvent_ogger!
B Todin"aT @ ONI3-NR-1R GF 1NA3NM3  Tuwin™ 4T [uetarn Rastart initiatad fram dmehiatid: 102 16R 2 141 1 1 nnd 32780 I

Feady

(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.

ul -0 x|
File Edit A Wiew Options  Help
DE&FH B = E B dEQRire e &0 7
+ SYSTEM - Configuration . .
HC - Configuration General} EtherCAT] bC ] Process Data} Slanun\ CoE - Online  Online I
MNC-Task | SAF .
State Machine

NC-Task | 5YB
= NC-Task 1-mage Init ji=
Tables lCurrenl State: [EO0T I
= o Awes R0 Safo Op Requested State: BOOT

+ i Axis | Qp Clear Error '

PLC - Configuration
= 1/0 - Configuration

- 23 1/0 Devices DLL Status
o= Dev[\)celZ (EtherCAT) Port & Carmer 7 Open
evice 2-Image
Device 2-Image-Info Port B: No Carrier / Cloged
63 Inputs
0 Qutputs
3 InfoData
+ &l Drive | (LTN(SEMES) Drive)
= Mappi
=8 Hepnngs File Access over EtherCAT

& MC-Task | SAF - Device 2 (EtherCAT)

g8 MNC-Task | S4F - Device 2 (EtherCAT) - Info Download,,, Upload...

@ TwinCAT S, 2013-06-18 27 10:4

Server (Por) [ Timestamp [ Message
1 04,

@ TwinCAT 5., 2013-05-18 27 10
1

Initializing COM Server TcEventLogger |

Loading configuration of COM server TcEventLogger |

@ TwinCAT 5., 2013-05-18 27 10:43:03,..  Shutting down COM Server TcEventLogger |

@ TwinCAT 5., 2013-05-18 27 10:43:03.. Saving configuration of COM server TcEventLogger !

TR AT S ONA-NRZ1R ST AMATNT  TuinC T Suctarn Bactart inifiztad fram demchlatld: 102 168 2 141 11 nas 22780 E

Feady

-
! ool k:
- = =
fRIg/Ig HgE
00 7 9 0 7
T b
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X10 T

(7-segments display a message when downloading the firmware using the FoOE)

13-34



13. Appendix

(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.

em Manager winiC & tern Manager

': : ITF__W
2 A0S Error 1861 (0=745): "ADS ERROR: timeout elapsed’ L ADS Error 1792 (0x700): '4DS ERROR: General ADS Error’

(4) Click Download in the File Access over EtherCAT menu at the bottom of the Online tab.

A
File
Dewd - & PR HA Sanvdd @i R eQaads el
= B STSTEM _ Conbouran -
=g HC L',nnﬁgu?;ﬁ(?#r o General | EtherCAT| DC | Process Data | Starup | CoE - Onfine  Online |
= B NC-Task | SAF .
[B1 NC-Task | VB ‘tate Machine
= NC-Task I4mage Init |
=3 Tables Current State: BOOT
= S fes Pre-Op | Safe-0p | : e T
. i s | ¥ d
PLC - Condquration O | ClewErw |
= W 170 - Corfiquration
B 1/0 Devicas DL Stans
= Devico 2 (EtheesCAT) . E—o—
Desice 2-mage Port & et / Uen
Desdca 2-maga-inio Port B: o Carler / Closed
v ¥ Inputs
v §l Outputs I
' Inferata I—
v = Drive | {(LIN{SEMES) Drivee)
8 Mappings
gl NC-Task | 34F - Device 2 (EfherCAT) Accoos et FherCAT
i NC-Tarsk | 24F - Dusive 2 (EdrCAT) - Iy 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

j ECATFW_
z A0S Errar 1792 (0=700): "ADS ERROR: General A0S Errar’

(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 FOE)

*Caution

If you do not change the communication state to Init and turn on the power again according
to the upper level controller, the state will be automatically changed to BOOT and the flash
memory may be cleared. In this case, you have to download the firmware again according

to this procedure.

- (0] x]
DEwH B BB AN ®e EQ &L S0E TR
= SYSTEM - Conflguration - =
-8 NC - Configuration General | EtherCAT| DC | Process Data | Statup | CoE - Online Online |
= MNC-Task 1 SAF .
MNC-Task 1 SVB State Machine
= NC-Task 1-image Init | Bootstrap |
Tables Current State: EOOT
o B fues Pre-0Op Safe-0p
s 1 = —— f State:  [BOOT
PLC - Configuration 2 ‘ ear s ‘
= 140 - Configuration
- @ /0 Devices DLL Status
= Dev[\)ce.Z (EtherCAT) Part & [Camer/ Open
evice 2-lmage
Device 2-Image-Info Port B: Mo Carrier / Closed
&3 Inputs
) Outputs
& InfoData
] Drive 1 (L7M SEMES)
= &8 Mappings §
& NC-Task | SAF - Device 2 (EtherCAT) File Access aver EtherCAT
aa MC-Task | 5AF - Device 2 (EtherCAT) - Info [ i, Upload..
Server (Port) | Timestamp, [ Message i‘
@ (65535) 2012-09-25 2= 23115, "Drive 1 (LN SEMES)" (1001): FoE Err: 'ECATFW__@" *
© (55535) 2012-09-26 2= 2:31:02..,  "Drive 1 (LTM SEMES) (1001): state change aborted (requested "OP", back to 'PREQP™),
@ (65535) 2012-09-25 2= 2:31:02,,, “Drive 1 (LN SEMES)" (1001): 'PREOP to SAFEQP' failed! Error: ‘check device state for SAFEOP", AL Status '0x0012" read am
? (65535} 2012-09-26 2= 2:31:02,,, ‘Drive 1 (LT SEMES)" (1001) 'PS": CoE (InitDown’ 0x1c13:00) - 300 Abort {'Atternpt to write & read only object.’, UxUEDIDDﬁj
‘ »

Downloading. ..

(8) After the download is completed, turn on the power again and verify if the firmware is updated.
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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.

s 4

Dmn?rﬁaad

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 =]

Current Software Version 0.54

i Open Firmware Downloader

All cormmunications will be stopped during download!!!

1) Click the “Open Firmware Downloader” button

& Firmware Upgrade @
Connect USB cable and power on the Equipment.
0%
Current : LYMHADD 1(0. 54) Mew
Total Length ; Total Packet Current Packet ;

= Start = Load [+ Close

2) To load the appropriate firmware file, click the "Load" button..
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13-38 |

E Az ax

SN EEE
= 24
B uoe
= A

oo
[= R |

il = H

m

v 4 m

D 5]
T4 - A 20 = - 0 @
I =AR7 — Os FHET LN o

B O2zC | | 7] L7NHA_FW_0.61.bin 2015-01-27 @7 . BIN I+

M HE s

o 0|&(N): L7NHA_FW_0.61.bin + | BIM File (*.bin)

Z71(0)

3)

W

Select the BIN file of the firmware to transmit and press the Open button.

Connect USB cable and power on the Equipment.

0%

Current : LYMHAOQ1(0, 54) | Mew : LANHADD 1(0.61)

Total Length : 892300 byte |

Total Packet : 14672 | Current Packet :

7 Load

4)

'-S ELECTRIC

“Total Length" and "Total Packet" of the loaded firmware are displayed.
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Eﬂ? Firmware Upgrade

Connect USB cable and power on the Equipment.

0%

Current : L7NHAD01(0.54) | New : L7NHAOD1(0.61)

Total Length : 392300 byte | Total Packet @ 14872 | Current Packet :

—

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.)

T;;’;?’ Firmware Upgrade

Transmission in progress, wait please.

] 19%

Current : L7NHADD1(0. 538) | MNew : LZNHAOD1{0.51)

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.)

7) When transmission is completed, a popup saying "Transmission completed" is displayed.
(When transmission to the PC is completed, turn off and on the drive for rebooting.)
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B An Error Occurs During Transmission

= Turn off and on the drive and repeat the above process from (2) to (7)

Warning

] Firmware types do not mach.

= Check firmware drive type and capacity to transmit.

Warning

] Downgrade is not supported for the current version.

= Check firmware version. The firmware version is lower than current one can’t be

downloaded
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14. Appendix ii (L7N — L7NH exchange)

I
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 ~ 15kW

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

L7N L7NH

L7 NHB 010 U AA

e i

i N Communication y .
Series Name IDrive Type Input voltage ‘ Capacity ‘ Encoder Option Series Name IDrive Type Input voltage Capacity Encoder Option
001 : 100W
003 oo 002 ; 200W
004 : 400W 004 : 400W
L7 Seri S: Standard /0 A: 220Vac 008 : 750W e o | | Blank: Standard S: Standard /0 008 ; 750W
eries N: network B: 400Vac g;g ;'BV:W (”’:""y“p’ga 10| | Marked: Exclusive N: network 010 1kW
035 - 3.5KW L7 Series NH: Ne!work type & A 200Vac 020+ 2kW U: Universal Blank: Standard
050 : 5.0kW All-in-One Type B: 400Vac . Marked: Exclusive
a0 S ) 035 : 3.5kW
P: Standard 1/0 & .
Index 050 : 5.0kwW
075 : 7.5kwW
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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14.2 1/0 PinMap comparison

14.2.1 1/O Pin Map via wiring example

L7N L7NH

Digital input Digital output

92k0
392K 2 BRAKE-

DC2av T ——
POU7 | ALARM+
i ——»

Digital input Note) Dlglta|f>lfpf —

ote] i -
33k0 a

=]
=

[ =
11 DL
6 1 oo i3
4 ALARM-
= (DE) . — —o [ iz | 14 _E} PO I zsrD+ —
(DI (o)
] = (OO L NCL 10 DI} )
7 - TLM
9 PROBE2 *
10 (DI8) Note2) - INPOS EME -
INSPD ARST i
WARN
Ana Analog input
> A-TLMT 15
torq 2 EX o
e A2 GHD 5
limit
- Safety function STO Safety function
Digital input Digital output input 392k ‘ output
—  Jmr | T o — e e e
3.92k0

!
.

— [ wo- B o

% Analog output
Analog [MONITOR 1

1
Monitor 10V ~+10v
l;ﬁ oV ~+10V
4]

"o

< Precaution >

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. Assignment can be changed by parameter setting.
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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
Remark
PIN Name PIN Name
7 IN-OT 12 NOT
8 /P-OT 11 POT-
9 /PROBEZ1(Notel) Assignment *PROBEL1 Able to map
10 /PROBE2(Notel) Assignment *PROBE2 Able to map
11 HOME 7 HOME
12 ALM RST Assignment *ARST Able to map
13 PCON 13 PCON
14 GAIN2 14 GAIN2
6 +24V IN 6 +24V
8 STOP
9 PCL
10 NCL
Assignment *EMG

(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

14-4

In L7N, 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
Remark
PIN Name PIN Name
1 BRAKE+ 1 BRAKE+
2 BRAKE- 2 BRAKE-
3 ALARM+ 17 ALARM+ Able to map
4 ALARM- 18 ALARM- Able to map
17 /READY+ 3 RDY- Able to map
18 /READY- 4 RDY+ Able to 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.
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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

14.3.4 Analog ouput signal (Analog monitoring connector)

Pin No. Name Contents Detail function
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 )
Function

Pin No. Name Pin No. Name

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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14.4 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 value Description

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
1
used. Suppress battery-related alarms/warnings.

Reference) For details, please refer to Manual Section 9.2 Manufacturer Specific Objects.

4) Parameter comparison

Content 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 0x2006 0x200A
setting
Regenerative resistance value setting 0x2007 0x200B
Regenerative resistance capacity setting 0x2008 0x200C
Regenerative resistance maximum - 0x200D
capacity setting
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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Green Management

LS ELECTRIC considers protecting the
environment a high priority. We work hard to
protect the Earth.

Product Disposal

The LS ELECTRIC servo drive is
environmentally friendly.

You can disassemble the drive and recycle the
iron, aluminum, bronze, and synthetic resin
(cover) components.
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