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A Safety Precautions

—
= Read all safety precautions before using this product. n
= After reading this manual, store it in areadily accessible Mecaplon

location for future reference.
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Introduction

Introduction

Hello. Thank you for choosing LS Mecapion 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.

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

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 Mecapion.

LS Mecapion 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 Mecapion products.

of the precaution.

Precautions Definition

& Danger

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

A\ caution

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

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

Disconnect the input power if the servo drive malfunctions.
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B [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,
Other and combustible gas.

= Ensure the installation location is free from vibrations or the potential

for hard impacts.

A\ Caution

= |nstall the product with the correct orientation.
= Do not drop the product or expose it to hard impact.

= |nstall 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.
= Install 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
oono.

= 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 I/O 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 1/0 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

/\ 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
e EEPROM recording as a result of an alarm

vii
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LS 1. Product Configuration

1. Product Configuration

1.1 Product Verification

1. 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 hame plate match?
2. 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?
¢+ Is the encoder format correct?
3. Check the exterior of the device.
* Are there any foreign substances or humidity in the device?
* |s 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?




1. Product Configuration LS

1.2 Product Specifications

B L7NH Series Product Type

L7/ NH B 010 U AA

Communication/

Series Name Drive Type

Input voltage Capacity Encoder Option

001 : 100W
002 : 200W
004 : 400W
008 : 750W
NH : Network type A: 200Vac 010 : kw _— Blank: Standard
- : 020 : 2kW U: Universal .
All-in-One Type B: 400Vac 035 : 3.5KW Marked: Dedicated
050 : 5.0kW use
075 : 7.5kw
110 : 11.0kw

150 : 15kw

L7 Series

12 | LS,




1. Product Configuration

B Servo Motor Product Format

APM-SEP10DEK1G103

— |

Servo Motor

=7 |

Encoder Type *

Shaft Shape

Input
Blank: 200[Vac]
Motor Shape P: 400[Vac
S: Real Axis
H: Hollow Shaft li
B: Assembly Motor
R3: 30[W]
R5: 50[W]
01: 100[W]
Flange Size 02: 200[W]
A: 40 Flange 03: 300MW]
B: 60 Flange 04: 400W]
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[w]
20: 2[kKW]
35: 3.5[kW]
50: 5[kW]
75: 7.5[KW]
150: 15[KW]
220: 22[kW]
300: 30[kW]
370: 37[kW]

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

BiS S(Communication type)
N : 19bit SingleTurn

M : 19bit MultiTurn

N: Straight

K: One-sided round key
* (standard)

C: C Cut

D: D Cut

T: Taper shape
R: Double-sided
H: Hollow Shaft

——

QOil Seal, Brake Existence

Non-existent: None included ed
1: Oil Seal attached

2: Brake attached

3: Oil Seal and Brake

Rated RPM

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

L =

Gearbox
Classification

03:1/3
10: 1/10

1

Gearbox Spec.

Non-existent: No
gearbox

G1: For general
industrial purposes
G2: For general
industrial purposes
G3: Precise
Gearbox




1. Product Configuration

1.3

Part Names

1.3.1 Servo Drive

m L7NH Drive (1KW)

Display

Parts

It shows drive status, alarms, etc.

CHARGE lamp

This turns on when the main circuit power is on.

Status LED
It indicates the current state of EtherCAT
communication.

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

DC reactor connector (PO, P) ———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,B) ——
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.

Control powet 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.

Ground terminal

UsB

=5 N

 OUT™E=_ECAT

STO

/o

ENCODER

It is a ground terminal to prevent electric shock.

14 | LS

ENERN(CDYCD) L

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
OuUT)

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.




LS vecapic 1. Product Configuration

H L7NH Drive (2KW, 3.5KW)

Connector for analog monitors

It is a connector for checking the analog
m output signal.

Node address setting switch

This switch is to set the node address of

Display
It shows drive status, alarms, etc.

v
CHARGElamp —  — |

This turns on when the main circuit

power is on. the drive.
Status LED % llg—— USB connector (USB)
It indicates the current state of e

This connector is to communicate with a PC.

EtherCAT communication.

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

These terminals connect to the main
circuit power input.

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

-If the DC reactor is not used, be

sure to short-circuit this connector.

Regenerative resistance connector ———p
(B+, B, BD
These terminals connect to the
external regenerative resistor.
-For basic installations : Short-
circuit B and BI terminals.
-For external resistor installations:
Install to B+ and B terminals.

Control power terminals (C1 and C2)

These terminals connect to the control

power input.

Servo motar connection terminals (U,V,W) ——
These terminals connect to the main circuit

cable (power cable) of the servo motor.

=N

1&—— EtherCAT communication input port (ECAT IN)

LH—EtherCAT communication output port
(ECAT OUT)

_ OUT™E._ECAT

< Safety connector (STO)

This connector connects safety devices.

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

STO

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

/0

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

ENCODER

l 7
Ground terminal — S = i
It is a ground terminal to prevent
electric shock.




1. Product Configuration

m L7NH Drive (5KW)

j=)

Display _ G:n 400V
It shows drive status, [L

alarms, 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, P
These terminals connect to the DC

reactor to suppress high—frequency
power.

-1If the DC reactor is not used, be sure
to short—circuit this connector.

s

= |I0_—
88888="4 4

I

OUT™EY. ECAT 57 IN

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)

STO

=
/o
/

o=y [oj
ENCODER

* It is not a connector for -
connection (N)

CHARGE E]

Main power connectors (L1, L2, and 1.3)
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.

16 | LS

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/0)

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 L7NH Drive (7.5KW)

20|

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

Display @——mm——__| =
It shows drive status,

alarms, etc.

Status LED

It indicates the current state
of EtherCAT communication.

) Node address setting switch
M 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.

IN—— EtherCAT communication input port
(ECAT IN)

\_ EtherCAT communication output port
(BECAT OUT)

N

\ Safety connector (STO)
This connector connects safety
devices.

-1f a safety device is not used, be
sure to install the safety jump

\ connector before use.

Input/output signal connector (1/0)
This connector is for sequence
input/output signals.

Encoder connector (ENCODER)

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

CHARGE lamp
This turns on when the

Control power terminals (C1 and C2)

These terminals connect to the

control power input.

main circuit power is on. Il

»

Servo motor connection terminals

o

* It is not a connector i mj

for connection (N)

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

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

circuit this connector.

Main power comectors (L1, L2,
and L3)

These terminals connect to the
main circuit power inouf.

* NC

UV,wW)
U 1 ‘ These terminals connect to the main
circuit cable (power cable) of the
servo motor.

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

Regenerative resistance connector (B+, B)

These terminals connect to the external regenerative
resistor.

—For basic installations : Short-circuit B+ and B terminals.
-For external resistor installations : After attaching internal
resistor wiring to the internal resistor fixing hole “NC” of the
case, connect the external resistor to B+ and B terminals.
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m L7NH Drive (15KW)

%K Sﬁ Comnector for analog monitors
Display —_— It is a connector for checking the
It shows drive status, M / analog output signal.
alarms, etc.

./ Node address setting switch
[ﬂﬂ m’ This switch is to set the node address of
FECELIE // the drive. You can set the node addresses
from O to 99.

Status LED
It indicates the current state = I USB connector (USB)
of EtherCAT communication. This connector is to communicate with a PC.

EtherCAT communication input port
(ECAT IN)

N\ EtherCAT communication output port
(BECAT OUT)

\\ Safety connector (STO)
This connector connects safety devices.
-If a safety device is not used, be sure
m to install the safety jump connector
hefore nse

\> Input/output signal connector (I/0)
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.

CHARGE lamp

This turns on when the

main circuit power is on.
Servo motor connection terminals

‘ UV,W
Main power connectors (L1, " These terminals connect to the main
L2, and L3) circuit cable (power cable) of the servo
These terminals connect to — motor.

Ground terminal

the main circuit power input.
It is a ground terminal to prevent electric shock.
* It is not a connector for
connection (N) I Regenerative resistance connector (B+, B)
These terminals connect to the external
regenerative resistor.

—Install external regenerative resistance

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.

1-8 | LS




1. Product Configuration

1.3.2 Servo Motor Parts

B 80 Flange or below

Motor Power

Motor Cable
Connector‘%
b‘t@

Shaft
1
Bearing Cap Flange Frame Housing
® 130 Flange or higher
Motor

Encoder
Connector

Encoder
Cable

Encoder
Cover

Connector = & Encoder
U Connector
= |
?
v Encoder
Shaft — Cover
o L. s
. I
Bearing Cap Flange Frame Housing




1. Product Configuration LS Mecapion

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 o
It is used to protect Oscilloscope o
power line. ‘ DAQ
It turns the circuit OFF
AVAY Gosc]) O
if overcurrent flows.
g o o o o e

Node address setting switch

Noise filter &

Analog monitor cable

It protects power | |

line from external T
noise.
Electromagnetic Servo Drive EtherCAT communication cable '
contactor H
— H
=1 It turns servo E
power ON / OFF. k :
Il .
i 1If the safety function ! Mini USB
... . ini
N—— U is not used : Install the ~ Mini USB bl
| P cable| cable
DC reactor connection Safety cable safety jump connector.
-Short-circuit if not ' ] Mini USB
used (PO, PI) = 1| o : el adaptor
NN a/E= /o Hois ! 2lIf the safety |
L) [©) ! function is used -]ﬁ
0 ' .
o B . JC
Connect a @ e
regenerative resistor. Safety device
M ) ) > (]
1.When using basic
installations °
Motor cable

-Short-circuit (B, BI)
2.When installing

Encoder cable

external resistance
-Install it (B, B+)

[ |
NOT [ HOME l_é,\ POT
|

Servo Motor

| m—

1-10 | LSMeCdpion




LS 2. Wiring and Connection

2. Wiring and Connection

2.1 Installation of Servo Motor

2.1.1 Operating Environment

Item Requirements Notes
Ambient 5 Consult with our technical support team to customize the product if
0 ~ 40[C] : . : , - the p
temperature temperatures in the installation environment are outside this range.
ﬁrrr:ﬁ?; 80% RH or lower Do not operate this device in an environment with steam.
Ext | Vibration acceleration
vi)t;rzrt?oi 19.6 ms or below on both Excessive vibrations reduce the lifespan of the bearings.

the X and Y axis.

2.1.2 Preventing Impact

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

& Caution

2.1.3 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.

= Connectthe 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.

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

>
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2. Wiring and Connection

2.1.4 The Load Device Connection

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

range.
;L 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 _.'_|4_
80 255 26 98 10 Lateral load ' l:
130 725 74 362 37 !
T
180 1548 158 519 53 | }
L
<«—> ; )
220 1850 189 781 90 .
Axial load

2.1.5 Cable Installation

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

N

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

22 [ LS|




2. Wiring and Connection

2.2 Installation of Servo Drive

2.2.1 |Installation and Usage Environment

Environmental
Item . Notes
conditions
. A\ caution
Ambient 5 . N
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.
Vibration . Lo . .
External ; Excessive vibration reduces the lifespan of the machine and
vibration acceleration 4.9 may cause malfunctions
ms' or lower y '
* 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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2. Wiring and Connection

2.3 Internal Block Diagram of Drive

2.3.1 L7NH Drive Block Diagram
(L7NHBO010U~L7NHBO035U)

Note1) PO PI B B+ | BI Note2
. 010 : Thermistor Note 3)
Diode 035 : Resistor 1GBT
,,,,,,,,,,,,,,,,,,,,,,, [—=———p—p—f=n ——=—=—=——————————
|
|
- IR
3-phase power Py Regenerative | Current sensor
AC380~480V L1 Resistor U
Thermistor ﬁ
L2 | o \Y M £
L3 W
Iz
L% J

Control Power Phase Main Power Phase Internal Relay DC Voltage Regenerative | |IGBT Temperature PWM Signal SC U and V Current | | DB Drive Circuit
Loss Detection Temperature driving circuit . Brake Drive
Loss Detection Circuit Circuit Detection Circuit Detection Circuit ircuit Detection Circuit Detection Circuit Detection Circuit
Single-phase power Input
AC380V~480V e v
Cl Main Control - POWER circuit connection
UV Current
DC Voltage
A/D Conversion BiSS-C
uadrature

ECAT IN/OUT EtherCAT
= Communication ESC
MCU / FPGA TAMAGAWA

UsB uss
_USB | eommunication USB OTG Fs EnDat

ENCODER

Encoder Input

P/C Insulation I/F

f ' ! '

Safety Function Input | | Safety Function Output Digital ~ input Digital Output Analog Input (L Point) Analog  output
(2 Points) ( Point) (8 points) (4 points) (2 points)
Safety device connection (STO) ‘ Input/output connection (I/O) Analog output connection

Note 1) If using a DC reactor, connect the PO and PI pins.
Note 2) If using an external regenerative resistor, remove the B and Bl short-circuit pins and
connect the B+ and B pins.

Note 3) L7NHB010U~L7NHB035U Model is cooled by a DC 24 V cooling fan.
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2. Wiring and Connection

2.3.2 L7NH Drive Block Diagram
(L7NHBO50U~L7NHBO075U)

Note 4) PO PI B

B+ Note 5)

Note 6)

Diode Resistor IGBT
i
|
|
|
K K E
3-phase power  Input Regenerative |
Resistor__| Current sensor
AC380~480V 1 r U
! Thermistor Y\
L2 hn | vV
I I
13 i ! T w
[ h |
|
K |
2
SR bR 4
1T T2 |
I I
Lo _ Lo L N N e g,
~——- Thermistor -
} vV —= 1
Lo == J
Control Power Phase Main Power Phase Internal Relay DC Voltage R;gine[r)alive IGBT Temperature] PWM Signal SC Uand v Current | | o o
rake Drive
Loss Detection Circuit Loss Detection | Temperature . 1| driving circuit | | Detection Circuit e Detection Circuit| | Detection Circuit || Detection Circuit
Single-phase power Input
AC380V~480V I
|
a Main Control ~ POWER circuit connection

UV Current DC
Voltage

A/D Conversion }—>

EtherCAT

Communication ESC MCU / FPGA
USB UsB

communication USB OTG FS

C P/C Insulation I/F

t '

e Encoder Input

TAMAGAWA

(2 Points)

Safety Function Input

Safety Function Output
(1 Point)

Digital ~input
(8 points)

Digital Output
(4 points)

Analog Input (1 Point)

Analog output
(2 points)

| v !

!

i

v

ENCODER

Safety device connection (STO)

Input/output connection (I/0)

Analog output connection

Note 4) If using a DC reactor, connect the PO and PI pins.

Note 5) If the external regenerative resistor is used, after attaching internal resistor wiring to the

internal resistor fixing hole “NC” of the case, connect the external regenerative resistor to

B+ and B terminals.

Note 6) L7NHBO050U ~ L7NHB075U models are cooled by a DC 24 V cooling fan.




2. Wiring and Connection

2.3.3 L7NH Drive Block Diagram (L7NHB150U)

rnal
regenerative
Tesistor

Note 7) PO PI B B+ Note 8)

Note 9)
Diode Resistor IGBT
,,,,,,,,,,,,,,,,,, T e e e e
WK }4% }

i
|
|
|
Regenerative
3-phase power  Input !
504 § Resisor_| Curent sersr
AC380~480V L1 "7 U
& | Thermistor » Y\
|
" | W M
| |
B Ehv e i i -
| |
[ I
|
A :
I I
a1k K H
1T T2 |
I i
,,,,,,,,,,, e g
Thermistor =1
,,,,,,,,, J
Control Power Phase Main Power Phase Internal Relay DC Voltage Regenerative | |1GBT Temperature| PWM Signal SC U and V Current | | pg Drive Circuit
Loss Detection Temperature rake Drive o
Loss Detection Circuit ircuit Detection Circuit driving circuit Detection Circuit Circuit Detection Circuit Detection Circuit Detection Circuit
Single-phase  Input
AC380V~480V v
a Main Control o POWER circuit connection
UV Current DC
Voltage
A/D Conversion BiSS-C
uadrature

ECATIN/OUT  |epercar
™= communication ESC
MCU / FPGA TAMAGAWA

usB
UsB communication USB OTG FS »«—» EnDat

ENCODER

Encoder Input

P/C Insulation I/F

t ' t '

Digital Output
(4 points)

Safety Function Digital input Analog  output|

Output (1 Point)

Safety  Function
(2 points)

Analog Input
(1 Point)

Input (2 Points) (8 points)

Safety device connection (STO) Input/output connection (I/O) Analog output connection

Note 7) If using a DC reactor, connect the PO and Pl pins.
Note 8) L7NHB150U model has no internal regenerative resistance. The external regenerative
resistance is used. When attaching the resistance, connect it to B+ and B terminals.

Note 9) L7NHB150U Model is cooled by a DC 24 V cooling fan.
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2. Wiring and Connection

2.4

Power Supply Wiring

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

A\ Caution

Overvoltages can damage the drive.

= |f 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.

Model Resistance Standa}rd * Notes
Capacity
L7NHBO10U 100[Q] Built-in 100 W A caution
For information about resistance during
L7NHB020U L regenerative capacity expansion, refer to
[ 7NHBO35U 40[Q] Built-in 150 W | gection 2.4.3, "Regenerative Resistor
Options.”
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.
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2. Wiring and Connection

2.4.1 Power Supply Wiring Diagram

Power Supply Wiring Diagram(L7NHB010U~L7NHBO035U)

AC 380~480[V]

RST e Servo Drive
Lol Main  Main DC reactor
R .
e TS [Fe
L IMC 1Ry 1k mc Oy
. | L1 vh)—
| L2 wWhH——
| L3 OPp—
s (e
C2
I Encoder
1Ry N R
Alarm+ 3
42 b1 B'l'( 7777777 ;
av a Alarm- B ; _—
1 Bl Note 2) External
/O regenerative

resistor

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 L7NHB010U(100[W], 100[Q]) and
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.”)

L LA

| ~—|

Note 4)Use a (-) flathead screwdriver to connect or remove the main circuit power unit wiring.
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LS Mecapion 2. Wiring and Connection

B Power Supply Wiring Diagram(L7NHB050U~L7NHBO075U)

(380~480V)
RST Note 1) Servo Drive
-L. Jn_JJ. Main Main %"l DC reactor
/ ':[]FF ﬂ""_ M TRy F
0,0 3 L i =
g e e g I I L [
- LT T uQ TN
- “_l:h" L1 .fu 1 AT
h 4 VO—— |1
oL wd A
. +——D L3 'é:"ﬂ} T :
P C1 [ T 1E) |
P2 ———
—* | Encoder |
1Ry _
e A LT BH(]- P
124V L] .
1 o Alarm- B Q= 1
."\.‘__
18 NG | Note 6) External
| ’I{U regenerative
resistor

B Power Supply Wiring Diagram(L7NHB150U)

(380~480V)
RST Note 1 Servo Drive
J~,J>.\<I;.‘w Main Main i DC reactor

1=

4]

o .

e [Tl
LS e e
‘ | VO <M

D

1 S @'\_‘:J—f_:

o(

o7 off W Ry

L

==
LT
=

{
{ g — o
T . ._ EncoderJ.
1Ay ) |
+24m_w_Tﬂ4, 17 B+
<} 0
T Alarm-
18 Note 7) External
/0 regenerative
resistor

stMecapion 2-9




2. Wiring and Connection LS

Note 5)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 6) Short-circuit B and Bl terminals before use, because L7NHB050U(120[W1], 27[Q]),
L7NHBO75U(240[W], 27[Q]) have internal regenerative resistance. If the regenerative
capacity is high because of frequent acceleration and deceleration, attach the short-circuit
pins (B+, B) to NC terminal and connect an external regenerative resistor to B+ and B
before use.

Note 7)By default, use external regenerative resistance for L7NHB150U(2000[W1], 13.4[Q]), and
connect the resistance to B+ and B terminals before use.

Note 8)For the cables for the main circuit and control power unit, you must use crimp terminals
(LYNHBO50U, LYNHBO75U : GP110028_KET, L7NHB150U : GP110732_KET) compliant
with electrical components.

(Refer to Section 2.4.2, "Power Circuit Electrical Components.”)
L7NHBO50U, L7NHBO75U and L7NHB150U use terminal block, so use (+) and (-) screwdrivers to

connect or remove the terminals.
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2. Wiring and Connection

2.4.2 Power Circuit Electrical Components
Name L7NHBO10U | L7NHB020U | L7NHBO35U | L7NHBO50U L7NHBO75U L7NHB150U
30A Frame 30A Frame 30A Frame 30A Frame 50A Frame
MCCB 10A 20A 30A 30A 50A
(ABE33b/10) (ABE33b/20) (ABE33b/30) | (ABE33b/30) (ABE53b/50)
TB6- TB6- TB6- TB6- TB6-
Noise Filter (NF) | BO10LBEI BO20NBDC BO30ONBDC BO40A BOGOLA
(10A) (20A) (30A) (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
(GMo-12) (GMo-22) (GMo-40) (GMo-40) (GMo-50)
L1, L2 L3,
. PO, PI, N AWG10 AWG10 AWGS
Wire o m:
Note | B+ B, ANGL4 @081 (55 m) (5.5 m) (8.0 m)
1) U V,W
C1,C2 AWG14 (2.08 mr)
. _ UA-F4010, SEOIL GP110028 GP110028 GP110732
Crimp terminal . .
(10mm Strip & Twist) KET KET KET
Regenerative 100
Resistor 10 gg] 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.

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

above).

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

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

1

2)

3)

4)

5)
6)

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 0.6x3.5x100).
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2. Wiring and Connection LS Mecapion

B |L7/NHBO50U

o
= (CEETIS]
%Tww []]]i 7%
il
\
] = i
Cl C2
i 1l
B3 Blje g
l11213B+B U VW FGFG
| ® [
TB2 &
[]1 AC380 - 480V "'
o AT TS CITID
oy AT NI T
T PO Iy G 1o
_%] a7ZID I ID CIL T D
QI Ty @D
T & I =D [
ATy &I CID [
L Y — )] L =1
TB1

NC : Internal Regenerative Resistor

Screw for Fixing Lead Terminal

Terminal signal
< N\

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
Cc1 c2 Terminal screw: M4

Tightening torque: 1.2 N'm

\_

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

and contact-induced fire accident.

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

B L7NHBO75U

QO 2 2 OQ

']
gl' P ...1% OBHy 00
B e
=
q i o VW e
IF =]
FG
ja]
A I=ESNIA)
AT HAD CIF4 1 TN

TB3

g1 1T 1D I TP
AU T Iz

Q71T 1TND @ D

TB2

NC : Internal Regenerative Resistor

Screw for Fixing Lead Terminal

Terminal signal

TB1
L1 |L2|(L3 |B+ | B uil v | w

Terminal screw  : N\[4

Tightening torque © 1.2[N-m]

B2
N PO PI Terminal screw . N4
Tightening torque : 1 2[N-m |
B3
Cl C2 Terminal screw @ \[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 it to 1.2 N-m.
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2. Wiring and Connection LS Mecapion

B |L/NHB150U

O
o

Terminal signal
(o )

Terminal screw: M5
L1 |L2|L3| N | PO| PI | B+ B U vV | W

Tightening torque: 3.24 N'm

TB2 Terminal screw: M4

C1 C2 Tightening torque: 1.2 N-m

Terminal screw: M5

FG Tightening torque: 3.24 N-m

o 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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2.4.3 Regenerative Resistor Options

Category | Product Name Appll_cable Specifications
Name Drive
198
gt
IRV300-82Q it : \ st
. Braking 15 : ) ’
Resistance resistance 82[0] L7NHB010U
e ———
(300W) % g &
‘ 215 }
™)
L o
L @
IRV600- L _J
140Q 218
_ L7NHB0O20U
Resistance | _Braking 70Q] JL7NHBO35U 195
resistance
(600W *2P) (2P) | ]
- Making
under review 2
10| 235 J
t2x10mmI(5.3 Hole or M5 Tap)
1) T
IRV600-75Q = —
_ L7NHBO50U | 2212 -
. Braking
Resistance . /L7NHBO75U
resistance 25[Q] 3p | 195 N
(600W *3P) (3P) I |
/[ \
————————— 0
Z X G
L_/ e S,
235
IRM2000-
_ 13.4Q
Resistance reE’Sriggr‘]%e L7NHB150U
13.4[Q] ’
(2000W)
- &

st[\/! ecapion | 2-17




2. Wiring and Connection

2.5 Wiring for Input/Output Signals

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

20
40

6 O

80
100

1 |
2013

O
05 14 015
O
16 17
8 119

2.5.1 Names and Functions of Digital Input/Output

Signals

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

Pin . . .
name | assignment Details Function
Number
DC 24V
6 +24V DC 24V INPUT COMMON
Forward The actuator stops the servo motor to
1 DI1 POT (ccw) prevent it from moving beyond the
prohibited motion range in forward direction.
Reverse The actuator stops the servo motor to
12 DI2 NOT (Cw) prevent it from moving beyond the
prohibited motion range in reverse direction.
. he origi
7 DI3 HOME Origin sensor Connggtst e origin sensor to return to
the origin.
h rvo motor when th n
8 DI4 STOP Servo stop iitc;)]st e servo motor when the contact
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2. Wiring and Connection

13 DI5 PCON P co'ntrol When the contact is on, it converts the
action mode from PI control to P control.
Switch from | When the contact is on, it switches the
14 Di6 GAINZ Gain 1to 2 |speed control gain 1 - the gain 2
9 DI7 PCL Forward_ When tlje.contac_t is pn, the forward
torque limit | torque limit function is activated.
10 DIS NCL Negatlye_ When the.contac_t is pn, th_e negative
torque limit | torque limit function is activated.
Touch i i
+* PROBEL The. probe signal to rapidly store the
probe 1 position value (1)
Touch i i
+* PROBE? The. probe signal to rapidly store the
probe 2 position value (2)
E .
* EMG mz:gsncy Emergency stop when the contact is on.
** ARST Alarm reset | Resets the servo alarm.
Vibration Depending on the Vibration
** LVSF1 Suppression | Suppression Filter function
Filter 1 setting(0x2515), using filter 1 signal
Vibration Depending on the Vibration
** LVSF2 Suppression | Suppression Filter function
Filter 2 setting(0x2515), using filter 2 signal
** SVON Servo On Servo On

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.

B Names and Functions of Digital Output Signals

Pin . . )
NI 5 Name | assignment Details Function
1 DO1+ BRAKE+
Brake Outputs brake control signal.
2 DO1- BRAKE-
17 DO2+ ALARM+
Servo alarm | Outputs signal when alarm occurs.
18 DO2- ALARM-
3 DO3+ RDY+ This signal is output when the main
power is established and the
Servo ready . .
4 DO3- RDY- preparations for servo operation are
complete.
19 DO4+ ZSPD+ Zero speed | Outputs a signal when the current speed
20 DO4- ZSPD- reached drops below the zero speed.
Position Outputs signal when having reached the
** INPOS1 i
reached 1 command position (1)

=

LS
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2. Wiring and Connection LS

o+ TLMT Torque Limit (.)u.tputs signal when the torque is
limited.
5 VLMT Speed limit (.)u.tputs signal when the speed is
limited.
** INSPD Speed Outputs signal upon reaching the
reached command speed.
*WARN Seryo Outputs signal when a warning occurs.
warning
* TGON Rotation Outputs signal when the servo motor is
detection rotating above the set value.
w INPOS2 Position Outputs signal when having reached the
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.

2.5.2 Names and Functions of Analog Input/Output
Signals

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

Pin . .
N Name Details Function
It applies -10~+10V between A-TMLT(AI1) and
15 ATLMT Analog torque limit AGND to_Ilmlt motor output _tor_que. 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)
Pin Name Details Function
Number
1 AMON1 Analog Monitor 1 | Analog monitor output (-10V ~ +10)
2 AMONZ2 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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2. Wiring and

Connection

2.5.

3 Examples of Connecting Input/Output Signals

B Examples of Connecting Digital Input Signals

A\ Caution

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.

w N

4. The rated voltage is DC 12 V to DC 24 V.
External Power .
supply Servo Drive
12 VDC to
24 VDC
Fm———
|
- — AV Internal
Circuit
| DIL
L Q O : (R}
P — !
AV Infern.al
Circuit
o o—2 o [y

R1:3.3KQ, R2 : 680Q

B Example of Connecting Digital Output Signals

A caution

The output contact can be set to the contact A or the contact B, based on the characteristics of
individual signal.

Each output contact can be assigned to 11 output functions.

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

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

The rated voltage and current are DC 24 V + 10% and 120 [mA].
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2. Wiring and Connection

Servo Drive

Internal
y
Circuit

_po1+ | T

DO1-

| oo L +—

Internal
y
Circuit

DO4- | |

] |

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

B Example of Connecting Analog Output Signals

A caution

apsown

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 MONITOR1

ANALOG MONITOR2

gb—<
AGND

LS,,;>, 2-23




2. Wiring and Connection

2.5.4 Examples of Connecting Input/Output Signals

+24V IN

b e roon ]

DC 24V

Analog torque

limit

Digital Input

POT

NOT

=
[

=
N

[amy
w

R ARICIEAe

3.3kQ

DIl

DI2

D

i

DI3

DI4

DIS

o

DO1

(DO2) 7

18

DO3

Digital Output

BRAKE+
BRAKE-

ALARM+
ALARM-

READY +
READY-

—o GAINZ | 1 DIG e ST IFSTT
Lo L oI o[ o —b
— NCL 10 DI8
*x INPOS1
*x TLMT
PROBEL [ ** — VIV
*%
PROBE2 - — NED)
EMG — *x WARN
ARST x TGON
*x INPOS2
Analog Input
A-TLMT 15
N 1/0
GND 5 I
STO
Safe function input 33k0 Safety function output
sTol+ | 4 DIl 8 | oM~ |—mp
3.3kQ
STO2- 5
STO2+ 6 DI2
Analog Output
Analog MONITOR 1
Monitor -10V ~+10V

sliele

MONITOR 2

-10V ~+10V

i

Note 1) The input signals DI1 - DI8 and output signals DO1 - DO4 are the factory default signals.
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LS 2. Wiring and Connection

T
2.6 Wiring of Encoder Signhal (ENCODER)

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

M |os
20| O
03 9010

11
05 012

40

60

]
07 13 014

2.6.1 Quadrature Encoder Signaling Unit Wiring

B APCS-EOOOAS Cable

Servo Motor AWG24 7Pair Twisted Servo Drive
Shield Wir
1 i A 113
2 /A 12
3 B 11
4 /B 10
A Z 9
[ /Z 18
7z U 3
8 /U 6
9 Vv 3
19 - 4 Cable Connector
11 W 1
ﬁj‘;ﬂg? (itir,\,,p N oV 3 14  10314-52A0-008
172163-1 1 GNDY 7 10114-3000VE
1703611 19 e y — ¢ SHD | Frame

=
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2. Wiring and Connection

B APCS-EOOOBS Cable

Servo Motor

AWG24 7Pair Twisted

.Shield Wire

A

Servo Drive

—
(O8]

/A

v
N

B

—
—

/B

Y
(@]

Z

o]

Encoder

/Z

U

/U

V

A

W

/W

Cable

sV

el o E i L5 (S 22 11 ee]

Connector

clO@TmoIZE MmO |@|>

GND

¢ SHD

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

Frame

2.6.2 Serial Encoder Signaling Unit Wiring

B APCS-EOOOCS Cable

AWG24 4Pair Twisted

Servo Motor K ) Servo Drive
' Shield Wire ' '
1 ! P MAL 3
2 /MAL 4
3 SL 5
4 /SLL 6
Encoder
7 5V 14
8 GND] 7
Cable Connector
Cable (ENCODER)
Maker — 3M
C 1
Vobor . AP 10314-52A0-008
172161-1 10114-3000VE
170361-1 9 e’ SHD | Frame
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2. Wiring and Connection

B APCS-EOOODS Cable

AWG24 4Pair Twisted

Servo Motor K ) Servo Drive
_Shield Wire
A i t MAL 3
B /MAL 4
C SL 5
D /SL1 6
H 5V 14
G GND] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Cable 10114-3000VE
Connector . S— SHD| Frame
MS3108S20-29S
B APCS-EOOOES Cable
Servo Motor AWG24 4Pair Twisted Servo Drive
_Shield Wire
1 i t MAL 3
6 /MAL 4
2 SL 5
7 /SL1 6
9 5V 14
4 GND} 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Connector 10114-3000VE
Tyco Connector \ 5 I v— SHD| Frame
(7Ciruits)
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2. Wiring and Connection LS

2.6.3 Multi-Turn Encoder Signaling Unit Wiring

B APCS-EOOOCS1 Cable

Servo Motor AWG24 4Pair Twist Servo Drive
Shield Wire

MA
[MA
SL
/SL
BAT+
BAT-

5v 14
GND} 7

(@278 (G2 E> (@)

Encoder

(CoXN NI )N G2 1 T GO RN AO TN

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

Cable 10114-3000VE

Connector
MS3108520-295\ 9 e’ SHD | Frame

B APCS-EOO0ODS1 Cable

AWG24 4Pair Twist

Servo Motor . . Servo Drive
_Shield Wire
A i T MAL 3
B /MAL 4
C SL 5
D /SL L 6
E BAT+
Encoder E BAT-
H v L 14
G GND} 7
Cable Connector
(ENCODER)
Maker — 3M
Cable 10314-52A0-008
Connector 10114-3000VE
MS3108520-29S\ J| = v y— ¢ SHD | Frame
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2. Wiring and Connection

B APCS-EOOJES1 Cable

AWG?24 4Pair Twist

Servo Motor ShlGIdere .Servo Dme.
1 i S mAl 3
6 /IMA L 4
2 SL 5
7 /SLL 6
8 BAT+
Encoder 3 BAT—
9 By L 14
4 GNDJl 7
Cable Connector
(ENCODER)
Maker — 3M
Connector 10314-52A0-008
Tyco connector 10114-3000VE
(7Ciruits) 51 0 e L — £ SHD | Frame

2.6.4 Tamagawa Encoder Signaling Unit Wiring

Servo Motor

AWG24 2Pair Twist

Shield Wi Servo Drive
ie ir
PS 5
/PS 6
E5V] 14
EOV ] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
............... [ o— SHD| Frame
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2. Wiring and Connection

2.6.5 EnDat 2.2 Encoder Signaling Unit Wiring

Servo Motor

Encoder

AWG24 4Pair Twist

Servo Drive
Shield Wire
1 % 3 | EnDat_CLK+
XOOOC 4 | EnDat CLK-
5 EnDat_Datat
6 EnDat_Data—
5V 114
GNDL 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
............... [ — SHD | Frame
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2. Wiring and Connection

2.7 \Wiring for Safety Function Signals (STO)

2069577-1(Tyco Electronics)

2.7.1 Names and Functions of Safety Function Signals

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

2.7.2 Example of Connecting Safety Function Signals

A Ccaution

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

24 V power O

sTOL+ [T]
Driving signal l

Blocking

Lidd
fidd

STO1-
J I il
\ "
STO2+ < | : s
3 |~ Blocking _>[§-(:]
STO2-
EDM+

Safety Module
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2. Wiring and Connection

2.7.3 Bypass Wiring of Safety Function Signal

This drive provides the Mini I/0O Bypass connector which has Bypass wiring to be used for the

convenience of the user when the STO function is not used. To use the Bypass function, connect the
Mini I/O Plug connector as follows.

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

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

® Mini I/O By-pass Connector

1971153-1(Tyco Electronics)

B Mini I/O Plug Connector

~
/

N /)

2069577-1(Tyco Electronics)

LS jio 2-33




2. Wiring and Connection LS Mecapion

2.8 Wiring for EtherCAT Communication Signals

2.8.1 Names and Functions of EtherCAT
Communication Signals

B EtherCAT IN and EtherCAT OUT Connector

NuFr?riE)er Signal Name Line color
1 TX/RXO0 + White/Orange G
2 TX/RXO - orange T ~ g :_.:,?_,' " FinPosiion
3 TX/RX1+ White/Green BE=—== l .
4 TX/RX2 - giue D
5 TX/RX2 + White/Blue
6 TX/RX1 - Green D
7 TX/RX3 + White/Brown ===
8 TX/RX3 - Brown D
Plate Shield

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

2.8.2 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

Out

\
a
EtherCAT 8| EtherCAT

OUT "= ECAT I~ IN

EtherCAT
Out

STO0

=

=
/o

\

ENCODER
2 < e
ENCODER
=3 fo
ENCODER

® & Ull®& Ul &
SLAVE 1 SLAVE 2 SLAVE n
AXIS AXIS AXIS
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3. EtherCAT Communication

3.1

EtherCAT Communication

EtherCAT stands for Ethernet for Control Automation Technology. It is a communication method for
masters and slaves 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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3. EtherCAT Communication

3.1.1 EtherCAT State Machine

Init

Pre-Operational Boot

Safe-Operational

A\ 4

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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3. EtherCAT Communication

3.2

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/AO, L/Al, and RUN, and
1red ERR LED.

|

Toal
3, 2, o 2, o
5| "™ TgpaagE
© % <:>O <DO <DO <DO <DO
CHARGE Al
(o] Z 0 0
(e J} EW Oo?ﬁ 1>e Ny 1\4
2| g — @ r@w
Tl j ? Sm)q ° S :
N ||l e
pol[( © " E'S
PI( e °©
B+ ||\ ®
® e
B .
call( e
c2|(
(o]
g
(o]
ullle
V(e
w(e 8
0 E

U 1©E©

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

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

LED status Description
OFF Not connected for communication.
50
ms
on
Flickering
off
Connected, and communication is enabled.
ON Connected, but communication is disabled.
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3. EtherCAT Communication LS

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.

. . on
Blinking 200 | 200 (

ms ms

off —

The drive is in the Safe-Operational state.
on

Single Flash 200 1000 | 200
ms ms ms
off —
ON The drive is in the Operational state.
B ERR LED

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

LED status Description
OFF Indicates normal state of the EtherCAT communication without any error.
Indicates that the drive has received a command from the EtherCAT master,
instructing it to perform a setting which is not feasible in the present state or to
perform an impossible state transition.
Blinking on
200 200 (
ms ms
off —
A DC PLL Sync error occurred.
on
Single Flash 200 1000 200
ms ms ms
off —
A Sync Manager Watchdog error occurred.
on
Double Flash 200 | 200 | 200 1000 (
ms ms ms ms
off —!
ON A servo alarm of the drive occurred.
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3. EtherCAT Communication

3.3

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

3.4

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:

Upper level
controller

Controlword(0x6040)
Target Position(0x607A)

A

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

Y

Servo
Drive

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

Index Subindex 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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3. EtherCAT Communication

Subindex 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:

Subindex 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
SyjclManager Index Object Contents 0x1C10 ox1C11 ox1C12 0x1C13
Assign Object
0x1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
0dCi3 TxPDO Receive Send (0x1601) | (0x1A02)
0x1600 1st RxPDO
0x1601 2nd RxPDO
0x1602 34 RxPDO
0x1603 4t BxPDO
Mapping Object 0x1A00 1st TxPDO
0x1A01 2nd TxPDO
0x1A02 39 TxPDO
0x1A03 4 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).

1* PDO Mapping:

Target Modes of Touch Prob
RXPDO Controlword) Target torque position Oooergfi;n Oéjjnctiro?w ¢
(OX1600) (0x6040) | (0x6071) | (0x607A) | (0x6060) (0x6088)
TxPDO Statusword Ads:IuCeOde aci’l?:;tilzvue ef%”rola\:vciﬂjga Digital input OI;).ega‘tieon Cosnsgr;ad”d Drive speed TOUSCtZtErSObe TO:S%Q%%;:
(OXlAOO) (0x6041) | (0x6077) | (0x6064) (0;86'54) (0x60FD) (Ox'g%%‘i) (0x2601) | (0x2600) (0x60B9) p(UXbU EA)
d .
2" PDO Mapping:
RXPDO Controlword Target To;ls:cz;onbe Digital output
(0X1 601 ) (0x6040) | (0x607A) (0x60B8) (Ox60FE)
. H Touch probe 1
TXPDO Statusword Poslti;;?uzctual Zstllivl\ll\?agluzrror Tou:tf;t;lyjrsobe pc?sh‘\ltc‘\\‘/z%gsifion Digital input
(Ox1AQ1)| (0x6041) | (x6064) | (5,604) | (ox60B9) | (0xE0BA) | (OX6OFD)
d .
3 PDO Mapping:
RXPDO Controlword| Target velocity T;’;'j:c:’oibe Digital output
(Ox‘l 602) (0x6040) | (0x6OFF) (0x6088) (Ox60FE)
TXPDO Statusword Positiz:lzctual Touscthat;l)]rsobe ;%iizep;k;ibi Digital input
(0x1AQ2) | (0x6041) | (0x6064) | (o cooor |"Tigopa) | (0X6OFD)
h .
4" PDO Mapping:
RXPDO Controlword| Target torque ‘TO:S:CE:;be Digital output
(Ox‘l 603) (0x6040) | (0x6071) (0x608B8) (Ox60FE)
i Touch probe 1
TXPDO Statusword :gmtal(lj:alue Tou;l’;tzgobe _positive position| Digital input
I
(0x1AQ3)| (0x0041) | 0x (0x6089) | Txe0BA) | (OX6OFD)
LS 3-7




3. EtherCAT Communication Ls

3.5 Synchronization Using the DC (Distributed
Clock)

The Distributed Clock (DC) synchronizes EtherCAT communication. The master and slave share a
reference clock (system time) for synchronization, and the slave synchronizes its applications with the
Sync0 event generated by the reference clock.

The following synchronization modes exist in this drive. You can change the mode with the sync control
register.

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

DC Synchronous mode, the SyncO 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
A A
Frame | U Frame | U
SyncO shift time
1
Slave
U U U
Cycle time (0x1C32:02) Cycle time (0x1C32:02)

< ala ala n

Shift time (0x1C33:03) . Shift time (0x1C32:03)
< I Calc + Copy time

<

v (0x1C33:06) v Calc + Copy time
0x1C32:06
Sync0 SyncO ¥ (0 )
Event Event

Sync0
ﬁ Event
Outputs Latch
Inputs Latch
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3.6 Emergency Messages

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

Emergency messages consist of 8-byte data.

Byte 0 1 2 3 4 5 6 7
Emergency error . Unique field for each manufacturer
Error Register
Details code Reserved
(0x1001) Servo alarm code Reserved
(0XFF00)
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4. CiA402 Drive Profile

4.1 State machine

Start

| State | Additional state
=

State to be changed Not ready to Switch on
by the slave
State State which can be l 1 }
checked by the master 15 (A) : Low-level power

e o] > The control power is on; the

0 ~ Switch on Disabled '
: - main power can be turned on.
|
i
i 2 7
! Fault
|
| A
|
| .
12 | 10 Ready to Switch on
|
i 1 14
|
i 3
|
|
|
|
! 6
|
: Y (B) : High-level power
: The control and main powers are on;
| Switched on 8 9 )
| 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.
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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 O switching
Shutdown X X 1 1 0 2,6,8
Switch on X 0 1 1 1 3
Switch on
X 1 1 1 1 3+4
+ Enable operation
Disable voltage X X X 0 X 7,9,10,12
Quick stop X X 0 1 X 7, 10,11
Disable operation X 0 1 1 1 5
Enable operation X 1 1 1 1 4,16
Fault reset 0—1 X X X X 15

B Statusword Bit Names (0x6041)

You can check the state of the State Machine 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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4.2

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

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
ALl csp csv csT "
PP PV PT
Electric Gear (0] (0] (@] (@]
Speed
feedforward o X X 0X
Torque
feedforward © © X o
Posmon_ o X X OX
command filter
Real_—tlme gain o o o o
adjustment
Notch filter (0] (0] O O
Disturbance o o X o
observer
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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 Sub Name VNS Accessibility FDO Unit
Index type assignment
0x6060 - Modes of Operation SNIT RW Yes -
0x6061 - Modes of Operation Display SNIT RO Yes -
0x6502 - Supported Drive Modes UDINT RO No -
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4.3 Position Control Modes

4.3.1 Cyclic Synchronous Position Mode

The Cyclic Synchronous Position (CSP) mode receives the target position (0x607A), renewed at every
PDO update cycle, from the upper level controller, to control the position.

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

The block diagram of the CSP mode is as follows:

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

Velocity Offset (0x60B1)

1)
1O

Position Offset (0x60B0) 5\
(2)

Position Demand Position|

Va

Gear Ratio |—

Iui(0x6062) Value (Ox60FC)

Demand Internal

Target Position (0x607A) 3 @ i . +
! | Position Velocity Tor
/ . que
Software Position Limit (0x607D) N Int at Gear Ratio |’ﬁ’| Control Control Control
1 nterpolate A 4 A

Quick Stop Deceleration (0x6085) CZ(:::::d

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

Position Actual Internal

_ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation

Value (0x6062)

Following Ei Actual Val Ox60F4
< ollowing Error Actual Value (Ox )@_

Following Error Window (0x6065)

Following Error in " + "
Statusword (0x6041.13)| _ Following Following
PR e Error TimeOut [&-1 Error Window |[«-
(0x6066) Comparator

Following Error

Position Demand »
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B Related Objects

Index Ir?cliJ:x Name Ve:)r/i;l;le Accessibility assliagazent 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 uuss®
0x6085 - Quick Stop Deceleration UDINT RW No uuss®
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
0Ox606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of CSP Mode

0x60B1
Velocity Offset

[UUss]

Gear Ratio

0x60B0 0x607A Velocity
Position Offset Target Position Feed-Forward +
[y [uu] 0x6062 0x60FC Gain
Position Demand Position Demand
Value [UU] Internal Value [pulse] Filter +
Position
Limit Gear Ratio Smoothing Position Control
Function Position Command Filter + P Gain +
Interpolate | :
|  Position g Motor 0x6091:01 | [oP» Filter Time Gain 1
» Command Average A . "
| Shaft [ 0x6091:02 o Gain 2
0x607D
Software Position Ox6OF4 0xBOBA or 0x60BC
Limit [UU] N
Following Error Touch Probe 1/2 0x60BB or 0x60BD
Actual Value Positive Edge Touch Probe 1/2
Negative Edge 0x6063
iti 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 v+
0.1% . Adaptive Filter
[ ‘I d Gain > function Select 0x2500
+ -
Velocity Filter | 0x210F 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 [ ox2507 | [ ox2508 | [ 0x2509 |
| - Speed
5 4 [‘ox250A | [‘ox2508 | [ ox250C |
Acc.
GearRato | ________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual .
Value [UU/s] Time | 0x210B Disturbance
'y Observer
- Gain 0x2512
0x6077 , L
Filter T Limit
Torque Actual orque Limi
Value [0.1%] Velocity y
Calulation Select
Ext. Positive

Current Control
Ext. Negative

Gain - Positive

A

e Positon
Calulation

A

0x6074
Torque Demand
Value [0.1%]

Negative

Max.
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4.3.2 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)

Target Position (0x607A)

Gear Ratio |—

@_> Position Demand Positjon Demand Interna
» Value (0x6062)  Valug (0x60FC)
Software Position Limit (0x607D) N f f
s © |
I
Profile Velocity (0x6081) C ! . | Position Velocity Torque
2 Gear Ratio Control Control Control
Maximum Profile Velocity (0x607F) A A
{3)—»
Profile Acceleration (0x6083) .
(49— Trajectory
Generator
Profile Deceleration (0x6084; C
rofile Deceleration (Ox ) 5
Quick Stop Deceleration (0x6085) N
Controlword (0x6040) ~
Quick Stop Option Code (0x605A) ~
_ Torque Actual Value (0x6077) %)
il N
_, Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- = Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- 4 Inverse Calculation

s att ]

value 0x6062) (O - Tajectary
& Ollowing Error Actual Value (0x60F4) ® '; <Y>< fositionkWindovi(0XE067) ¢ ePolsition
Following Error Window (0x6065) E : ;?;?f;wiiif?oex%ll)r;l.lo) Position Position + y
) ) v ! B e WindowTime |#-4 Reached Window 4---9-
Following Error in Followi Followi : (0x6068) Comparator )
Statusword (0x6041.13) ollowing ollowing i v
D e Error TimeOut |#-4 Error Window |[&-- Position Actual
(0x6066) Comparator Value (0x6064)
Following Error Position Reached
B Related Objects
Sub Variable L 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 - - - R
0x607D 0 Number of entries USINT RO No -
1 Min position limit DINT RW No uu

48 | LS,




4. CiA402 Drive Profile

Max position limit DINT RW No uu
0x607F Maximum Profile Velocity UDINT RW Yes UU/s
0x6081 Profile Velocity UDINT RW No UU/s
0x6083 Profile Acceleration UDINT RW No uuss®
0x6084 Profile Deceleration UDINT RW No uuss?
0x6085 Quick Stop Deceleration UDINT RW No uuss®
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
Ox606E 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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-
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B Internal Block Diagram of PP Mode

[UUss]

0x607F

ition

Maximum Profile

»| Gear Ratio
0x60B1
0x607D Velocity Offset
0x607A Software Position [UUIs]
Target Position
[uy] —
PD?I[I.Dn 0x6062 0x60FC
Limit Position Demand Position Demand
N Value [UU] ‘ Internal Value [pulse]
Profile Velocity Gear Ratio Smoothing

Motor | 0x6091:01
Shaft 0x6091:02

Filter Time

Average
Filter Time

Position Command Filter +

" 0x60BA or 0x60BC

Velocity
Feed-Forward +

Gain

Filter

Position Control
P Gain +

Gain 1

Gain 2

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] '?,,,V‘a Negative Edge 0x6063
[UU/s"2] Position Internal
" Actual Value [pulse]
Position +
Limit ° Gear Ratio
| P 1 Inverse
P | - i
0x60F4 !
~ 0x6085 Following Error ' ; ;
Quick Stop Dec. Actual Value [UU] ! Gain Conversion
[UU/s"2] !
» B Mode
* P
’ Time1
y 0x6064
0x6040 QO;(SkOg;A Position Actual Time2
Controlword uick Stop Value [UU] "
Option Code Waiting
Timel
Waiting
Time2
0x6082 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
! ‘] Ll Gain - > function Select -
+ .
Velocity Filter | 0x210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2501 | [ ox2502 | [ ox2503 |
Function Speed Control P/PI
Mode 2 [ ox2504 | [ ox2505 | [ ox2506 |
| * P Gain | Gain Torque
—® O 3 [‘oxe507 | [[ox2508 | [ox2509 |
| A . Speed
) 4 [ ox250A | [ ox2508 | [ ox250C |
Acc.
GearRato | * Following ¢
Inverse Error Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time - Disturbance 2
y Observer
Gain 0x2512
0x6077 + -
Filter T Limit
Torque Actual - - orque Limi
Value [0.1%] Velocity Y Select
Calulation
Ext. Positive
"""""""""""""""""""""""""""" Current Control
Ext. Negative
<
‘ . Positon . -
e Calulation Gain - v Positive
0x6074 Negative
Torque Demand
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

Velocity

e N/ \ t

New
Set-point

Change
immediately

Change of
Set-point

1)
@)

®)

Specify the target position (Ox607A).

Set the New setpoint bit to 1 and the Change set immediately bit to 0 to request the position
operation.

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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B Change Immediately Driving Procedure

Velocity /

Set-point

- - -

New

Change of
Set-point

@
@

(©)

4

Change
immediately
‘ t

Specify the target position (Ox607A).

Set the New setpoint bit to 1 and the Change set immediately bit to 1 to request the position
operation.

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

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 /

Set-point

Change of
Set-point

@
@
©)

“

412 | LS’

Change
immediately
t

New

Specify the target position (Ox607A).
Set the New setpoint bit to 1 and the Change of Set point bit to 1 to request the position operation.

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

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

Control Mode

4.4.1 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:

OP Mode : Cyclic Synchronous Velocity
Torque Offset (0x60B2)
Velocity Demand
Velocity Offset (0x60B1) o) Value (0x606B)
O o A
Target Velocity (0x60FF) 5 * @
Interpolate | 2 Gear Ratio N Velocity Torque
Quick Stop Deceleration (0x6085) Velocity Control Control
| Command A
Quick Stop Option Code (0x605A) ~
_, Torque Actual Value (0x6077) )
- o/
_, Velocity Actual Value (0x606C) (7 Gear Ratio Velocity
< (7) ;
ﬂ] Position Actual Internal m]
_ Position Actual Value (0x6064) B Gear Ratio | Value (0x6063) Position
- = Inverse Calculation
»
Target Velocity ¥~ 1
(Ox60FF) ©)
Target Reached in - + - -
Statusword (0x6041.10)[ velocity Window Velocity Reached 4.....64.
"""""""""" Time (0x606g) [€7] . Window et
Comparator Velocity Window|
Velocity Reached (0x606D)
B Related Objects
Variabl i PD .
Index Sl Name CHE Accessibility . o 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 uuss®
0x6085 - Quick Stop Deceleration UDINT RW No uuss?
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
LS 413
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0x606D Velocity Window UINT RW No UU/s
Ox606E 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

4-14 | stl\/lecapion




4. CiA402 Drive Profile

B Internal Block Diagram of CSV Mode

0x60B1
Velocity Offset
[UUIs]

Target Velocity

Ox60FF

0x606B
Velocity Demand

[UUss]

A

Value [UU/s]

_®

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

Interpolate
Velocity
Command

Gear Ratio

Acc. Time

Dec. Time

S-curve Time -

Processing Acc./Dec.
Speed Command

Servo-Lock
Function

Select

4

" 0x60BA or 0x60BC
Touch Probe 1/2

0x605A
Quick Stop
Option Code

0x6064
Position Actual

Positive Edge
on Vall

P

" 0x60BB or 0x60BD
Touch Probe 1/2
Negative Edge
ition Value[UU

Actual Value [pulse] ;

0x6063
Position Internal

Value [UU]

Gear Ratio
Inverse

0x60B2
Torque Offset
[0.1%]

®_ Time2

Gain Conversion

Mode

Time1

Velocity
Limit
Function

Gear Ratio

Inverse

0x606C
Velocity Actual
Value [UU/s]

Torque Actual

Value [0.1%

0x6077

Disturbance
Observer

Waiting
Time1
Waiting
Time2
Torque .
Feed-Forward v+ Notch Filter
. Adaptive Filter
d Gain > function Select 00
+ "
Filter - P/PI Gain Conversion Frequency  Width Depth
1 [‘ox2501 | [ oxas02 | [ 0x2503 |
P/PI
Speed Control
i Mode 2 [ox2504 | [ 0x2505 | [ ox2506 |
* P Gain | Gain Torque vt
» —><)—> 3 [‘ox2507 | [ 0x2508 | [ 0x2509 |
- Speed + A
4 [ oxas0A | [ ox2508 | [ ox2s0C |
Acc.
__________ Following ¢
Error Torque Command
Filter
Speed Feedback
Filter 1 0x2104

Positon
Calulation

A
Gain 0x2512 ¢
»
Filter Torque Limit
Velocity y
Calulation Select
‘ Ext. Positive
4’@““. """""""""""""""""""""""""""" Current Control
Ext. Negative
<
Gain 0x2514 Positive
N
0x6074 Negative
Torque Demand
Max.

Value [0.1%]
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4.4.2 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 (Ox60FF) 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) Cl Velocity Demand
V" > Value (0x606B)
Maximum Profile Velocity (0x607F) CZ —/ f
Profile Acceleration (0x6083) @ .
®_’ Generate
Profile Deceleration (0x6084; [ Velocity
{ L @—b 7 —»| Command

Quick Stop Deceleration (0x6085)

Quick Stop Option Code (0x605A)
< Torque Actual Value (0x6077) @
_, Velocity Actual Value (0x606C) 7 Gear Ratio
- N Inverse Position Actual 1 |

osition Actual Interna

_, Position Actual Value (0x6064) ?) Gear Ratio Value (0x6063)
hl &/

Inverse

Target Reached in
Statusword (0x6041.10)

P Sty il 4

Velocity Reached

Target Velocity ¥

(Ox60FF)

Velocity Window
Time (Ox606E)

7y

Velocity Reached
Window
Comparator

Velocity Window,
(0x606D)
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B Related Objects

Index Ir?cliJ:x Name Ve:)r/isl;le Accessibility assli:gagent 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 uuss®
0x6084 - Profile Deceleration UDINT RW No uuss®
0x6085 - Quick Stop Deceleration UDINT RW No uuss®
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

e
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B Internal Block Diagram of PV Mode

0x60B1
Velocity Offset
[UU/s]

_[uuss]

X
Target Velocity

0x6083 0x607F
Profile Acc. Maximum Profile
[UU/s"2] Velocity [UU/s]  /
I\ .
Position
_®_’—’ Limit

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

0x6084
Profile Dec.
[UU/s*2]

0x606B

Generate
Velocity
Command

0x605A b 0x6064
Quick Stop Position Actual
Co Value [UU]

0x60B2

Torque Offset
[0.1%]
Velocity
Limit
Function
—® | >
GearRato | ________
Inverse

0x606C
Velocity Actual
Value [UU/s]

0x6077
Torque Actual
Value [0.1%)]

Speed Feedback

Velocity Demand
Value [UU/s]
Processing Acc./Dec.
Gear Ratio Speed Command
Acc. Time Servo-Lock
Motor | 0x6091:01 | |—» ] Function —@-}
Dec. Time Select [ 0x2311
elect X
Shaft 0x6091:02
_ S-curve Time y'y
/" 0x60BA or 0x60BC
i Touch Probe 1/2
Positive Edge
Gain Conversion
0x60BB or 0x60BD 0x6063
T,\?;;:ﬁs;o%z;f ; Position Internal Mod
ode
Position Value[Uu] / & ActualValue [pulse]
L Time1
Gear Ratio i @_
Inverse Time2
Waiting
Time1
Waiting
Tmez 02110 ]
Torque .
Feed-Forward + Notch Filter
. Adaptive Filter
Gain > function Select -
+ -
. Fi Depth
Filter | 0x210F P/PI Gain Conversion requency . Width P
1 [Toxas01 | [ ox2502 | [ 0x2503 |
Speed Control P/PI
Mode .| 2 [[0x2504 | [[0x2505 | [ 0x2506 |
Poan o NI 3 [ ox2507 | [ ox2508 | [ ox2509 |
X X X
0x2102 0x2103 Speed .
4 [‘ox250A | [‘ox2508 | [ ox2s0C |
Acc.
Following ¢
Error Torque Command

Filter

Filter
Time Disturbance
y Observer
Gain 0x2512
»
Filter Torque Limit
Velocity X
Calulation Select
Ext. Positive
"""""""""""""""""""""""""""""""""""" Current Control
Ext. Negative
<
Positon . -
Calulation Gain | 0x2514 . Positive
0x6074 Negative
Torque Demand
Max.
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4.5 Torque Control Modes

4.5.1 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)

Positive Torque Limit Value (0x60

EO)

Y

™

Torque

Negative Torque Limit Value (0x6!

0E1)

» 7 —» Command

Maximum Profile Velocity (0x607F)

Velocity
Control

Torque
Control

A

_ Torque Actual Value (0x6077) ?)
~ =
_ Velocity Actual Value (0x606C) ) Gear Ratio Velocity
< () :
llwi] Position Actual Internal mj
_ Position Actual Value (0x6064) (3) Gear Ratio Value (0x6063) Position
- = Inverse Calculation
B Related Objects
Index Sl Name VI Accessibility FDO Unit
Index type assignment
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Velocity INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x60EO - Positive Torque Limit Value UINT RW Yes 0.1%
Ox60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
LS 419




4. CiA402 Drive Profile

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
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse
B Internal Block Diagram of CST Mode
" 0x607F
Max. Profile
+,_Velocity [UU/s . Gear Ratio
* »| Motor | 0x6091:01 Gain Conversion
" 0x6! Shaft -0x6091:02
Torque Offset Mode 0x2119
0.1%
= Y Time1 0x211A
Velocity Limit Time2 -0X21 1B
Select & Command Waiting -
Interpolate ai 0x211C
Torque Select | 0x230D Time1
Command Waiting 765910
Val 230E Time2
Target Torque
[0:1%] Notch Filter
Adaptive Filter
function Select 0x2500
Velocity P/P1 Gain Conversion Frequency Width Depth
Limit 1 [Toxas01 | [T ox2502 | [ 0x2503 |
Function P/PI
0x2114
. Speed Control Mode 2 [ox2504 | [[ox2505 | [[0x2506 |
P Gain | Gain
Torque 0x2115
> 4>Q—> Y »| 3 [ ox2507 | [ ox2508 | [ ox2s509 |
1 [ ox2102 | | ox2103
| . spoed  [02116
» Tozr0e] oz 4 [ oxas0A | [ ox2508 | [ ox2s0c |
Acc. 0x2117
Gear Ratio Following ¢
4@----. ------------ 0x2118
| Inverse Error Torque Command
H Filter
Speed Feedback
0x606C Filter 1 | ox2104
Velocity Actual
Valuey[UU/s] Time | 0x210B 2 | ox2108
1 v
0x6077 0x6074 .
Torque Actual Torque Demand Torque Limit
Value [0.1%] Velocity Value [0.1%]
Calulation Select 0x2110
Ext. Positive | 0x2111
4@----0 Current Control
— < i Ext. Negative | 0x2112
0x6064 ositon . .
Position Actual Calulation Gain 0x2514 Positive 0x60E0
Value [UU] t Negative 0x60E1
Gear Ratio 0x6063 Max. 0x6072

Inverse

Actual Value [pul

Position Internal
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4.5.2 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 (0Ox60EOQ and 0x60E1) and the Maximum Torque (0x6072) based on its driving direction.

The block diagram of the PT mode is as follows:

Torque Offset (0x60B2)

OP Mode : Profile Torque

Target Torque (0x6071)

Torque Slope (0x6087)

Maximum Torque (0x6072)

Positive Torque Limit Value (Ox60E0)

Negative Torque Limit Value (0x60E1)

Maximum Profile Velocity (0x607F)

1
© -
{2 — - N
/_ Torque
» 7_ —»| Command

Velocity
Control

Torque
Control

A

_, Torque Actual Value (0x6077) ®)

~ =

_, 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 Il?cti]:x Name Va;;issle Accessibility asslijglzzent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Velocity INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6087 - Torque Slope UDINT RW Yes 0.1%/s
0x60EO - Positive Torque Limit Value UINT RW Yes 0.1%
Ox60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x606D - Velocity Window UINT RW No UU/s
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0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse

B Internal Block Diagram of PT Mode

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

Gear Ratio

* »| Motor | 0x6091:01 Gain Conversion
Shaft 0x6091:02
a Mode 0x2119

Target Torque Time1 0x211A
ot T y
Velocity Limit Time2 -0x21 1B
Select & Command Waiting
Generate ai 0x211C
Torque Select | 0x230D Time1
»] Command Waiting 0x211D
Value | 0x230E Time2
0x60787
Target Slope Notch Filter
%l/s]
Adaptive Filter
function Select 0x2500
Velocity P/PI Gain Conversion Frequency Width Depth
Limit 1 [Toxas01 | [ ox2502 | [ 0x2503 |
Function P/PI
Speed Control 0x2114
. P Mode 02114 ] 2 [‘ox2504 | [ 0x2505 | [ ox2506 |
P Gain I Gain Torque 0x2115
»| 3 [ ox2507 | [ ox2508 | [ oxas509 |

>
——( > >
| ! Speed 0x2116
2 e [oiT

Gear Ratio Following 0x2118 ¢

Inverse Error Torque Command
Filter

Speed Feedback
‘ v

[‘ox250A | [ ox2508 | [ oxas0C |

HEEEE

0x606C
Velocity Actual
Value [UU/s]

0x6077

0x6074 .
T Limit
Torque Actual ; - Torque Demand orque Limi
Value [0.1%] Velocity Value [0.1%] Soloct TN

Calulation

4@----‘ """""""""""""""""""""""""""""""" Current Control

Ext. Positive | 0x2111

Ext. Negative | 0x2112

0x6064 Positon ) -
Position Actual Calulation Gain | 0x2514 Positive 0x60E0
Value U] t Negative 0x60E1

0x6063
Position Internal
Actual Value [pulse]

Max. 0x6072

A
3

Gear Ratio
Inverse
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4.6

Homing

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

homing method.

Controlword(0x6040)

Homing Method (0x6098)

A J

Homing Speeds (0x6099)

A J

Y

Homing Acceleration (0x609A)

Homing

Y

Home Offset (0x607C)

Digital Input
Home switch
Positive limit switch
Negative limit switch

Y

Statusword(0x6041)

\J

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

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).

}..-..-.--

Home Offset(0x607C)

Y

Zero Position

=
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4.6.1 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 (Z)
pulse while driving in the forward direction. When the positive limit switch (POT) is input
during homing, the drive will switch its driving direction.

11,12,13,14

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

24

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

28

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

33

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

34

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

35

Sets the current position as the origin.

The drive returns to the home position with the negative stopper and the Index (Z) pulse
while driving in the reverse direction.

The drive returns to the home position with the positive stopper and the Index (Z) pulse
while driving in the forward direction.

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

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

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

-6

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

Index Sub Name VIS 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 uuss®
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B Homing Methods 1 and 2

Reverse (CW) Forward (CCW)

/ /
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

S

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

Reverse (CW) Forward (CCW)

«— — —
I/ I/
I: | // : :I

~0-
<—@(

~¢

\
@

i
-

10
Index pulse

// /

| //

Home switch 7/

Positive limit switch

(POT) //

//

0x6099:01 Speed during search for switch

<« 0x6099:02 Speed during search for Zero

For homing using the Homing Method 7, the velocity profile according to the sequence is as follows.
The sequence 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 Positive home switc
ON P}ndex Pulse

Switch search speed
(0x6099:01)

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 Home Switch is turned on, the drive will decelerate to the Zero Search Speed, and then switches its
direction to the reverse direction (CW).

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

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

=
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Homing Method @
Speed
A

Positive
Home switch Index Pulse

OFF T1_

Zero search speed Time

(0x6099:02)

Switch search speed
(0x6099:01)  frmmmmmmmmmmmsmmmmsoomosmsoosososoosooooes

(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
4 Positive Limit switch Positive home switch . o.1cc
ON ON X
Zero search speed _,— _|_
(0x6099:02) 1 ; :
@ & (D)
P A

Switch search speed
(0x6099:01)

* T

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
® 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)

— — —
I/ I/
I: ‘ 7/ :I

:;
3 (12—

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

0x6099:01 Speed during search for switch

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

For homing using 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

Zero search speed
(0x6099:02)

Switch search speed

OFF Index Pulse
[
s A s
(A) 8) (@) Time

(0x6099:01)

Q)
(B)

operate.

©

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

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

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

3

Negative
Home switch

OFF | Index Pulse

Zero search speed
(0x6099:02)

Switch search speed
(0x6099:01)

Q)

Time

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)
©
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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
A

Switch search speed |
(0x6099:01)

Negative limit switch Negative home SWitChIndex Pulse
ON

ON

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.

H Method 24

Reverse (CW)

Forward (CCW)

e

Home switch

—
C
C

//

Positive limit switch

//

//

7/

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)

[

e
/ /
] L
7/ : :|

Home switch

69—
@)
@

//
7/

Negative limit switch

//

//
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)

—{}= [

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)

—T

L@» I I :‘_@_!

| 1 L 1|

Index Pulse

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:

>
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Homing Method &

Speed
A

Negative Stopper Index Pulse

Zero search speed

(0x6099:02) | / \

Torque setting E V . 4
0x2409 | Time
(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 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

S

Switch search speed 1--- : :
(0x6099:01) (A) (B) : HI(@)
Torque setting 5 §
(0x2409) ! AL
Time setting g. T"
Zero search speed  {---- (0x2404) : ime
(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
< | | >

| |
1 1
I | | l
| @ |
| |
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 Tin;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

Switch search speed {-- Homing complete
(0x6099:01) (A) (B)

Torque setting

(0x2409)

Time setting

(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)
— —
B ) u
! |
l& | - i
| >

E @]

|

Home switch Home switch

— (0x6099:01 Speed during search for switch

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

T

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 complete

\ 4 >
(A (B), Time

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

436 | LS




4. CiA402 Drive Profile

(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

_

Eloming 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

Speed
A Positive home switch ON

I

Switch search speed 1---
(0x6099:01)

(A) :(B

T Time

Homing complete

(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
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4.7

Touch Probe Function

Touch probe is a function to rapidly capture the position value of the encoder with external input
(PROBE 1 and 2) signals or the Index (Z) pulse of the encoder.

® Example of Touch Probe

Wafer mapper system of wafer transfer robot (WTR)

In the case that wafers are piled up on a wafer stack, the presence of wafer can be determined by
scanning the stack once using mapping sensor. At this moment, any unnecessary movement of robot

can be prevented by use of the value of wafer loading position captured rapidly.

-

Motor

CCCCCCCCCCCCCeecdl ’ ‘({l(llllﬂl ‘

Touch Probe function (0x60B8)

Touch Probe 1
Touch Probe 2
Index(Z) Pulse

Touch
Probe
Function

Wafer Stack

Touch Probe status (0x60B9)

Touch Probe 1 Rising Edge Position Value (0x60BA)

Touch Probe 1 Falling Edge Position Value (0x60BB)

Touch Probe 2 Rising Edge Position Value (0x60BC)

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 (I1/0, PROBE1)

= Triggered by the touch probe 2 (1/0, PROBEZ2)

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

Index Sub Name VLS Accessibility PDO Unit
Index type assignment

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

B Touch Probe Timing Diagram

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

To reset 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)

0x60B8.4
(0x60B8.12)

0x60B9.0
(0x60B9.8)

0x60B9.1
(0x60B9.9)

0x60BA
(0x60BC)

Probe input

: 4

Latch start

|
a

Latch start

'
\
\
\
J

>< Position 1 Latched
B g

B

i >< 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

0x60B8.0
(0x60B8.8) ' L
0x60B8.4 i H
(0x60B8.12) : ﬂ, : :
\ Latch start "- ;
¥ b ¥
0x60B9.0 i
(0x60B9.8) H
o
0x60B9.1 »I :
(0x60B9.9) :
0x60BA : " —
(0x60BC) H >< Position 1 Latched >< Position 2 Latched >< Position 3 Latched
0x60B9.6 i _.,|
(0x60B9.14)
Probe input |_|

»| )
; g ;
o .

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

0x60B8.0
(0x60B8.8)

0x60B8.1
(0x60B9.9)

Single Trigger mode

0x60B8.2
(0x60B9.10)

Continuous Trigger mode

0x60BA

Position 1 Position 5\ / Position 6
(0x60BC) 7 Latched 7 Latched
X s I
:': N
0x60B9.6 i
(0x60B9.14)

Position 7 \/Position 8\/ Position 9
Latched Latched Latched
I
W

Latched

1 2 3
Index(Z) Pulse | ‘

—_— N
Lent®
——— 1
o
(o)}
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5. Drive Application Functions

51 Drive Front Panel

. i
J lasl

)
[

—
I
—

\

q
55
55
55
S5
/

0
0

Analog monitor output connector

0 ¢ 04
=] o © RS
<~ () g ()
\994 994
x10 x1

Node ID setting switch

7-Segment for indicating servo status

LED for indicating EtherCAT communication state and error

5.1.1 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:

DIGITS DIGIT4 DIGIT3
$ 2 & 7

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

:’ [/ [/ ' , B -

‘-

. ’_

“
!f'u

o d

-y
'-
—
I

]

[

p— N—71 V—7] —] =1 ) i
I Iy Iy Iy, / ¥
2 - ~ 5 . 3 <4 )N =

o ©LTn

N Y
i
)

¢ 3e)

Servo OFF

Negative limit sensor input

>

LS Mecapion
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(07 r7
i "y X} [ milgi

Servo ON Servo warning W10 occurred (code: 10)

Digit4 indicates the current operation status and servo ready status.

TGON signal indication
(OFF: stop, ON: rotating)

For position control: INPOS1 signal indication
For speed control: INSPD signal indication
For torque control: OFF

For position control: Position command input in progress
For speed control: Speed command input in progress
For torque control: Torgue command input in progress

Servo Ready Status Display
(OFF:Not Ready, ON:Ready)

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

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

> A preparation status, where a servo operation is not available, indicating that the EtherCAT communication is in progress.

L | M L 2 |
a e 5 gt = N ST e e
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.

O oy | @e o
=y [0 L e = -, )
Speed control modes: CSV and PV Torque control modes: CST and PT

’ e . e L0 [ RS B = A N |
Homing mode (ON: Servo OFF, ON: Servo ON)

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.
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1)

)

(117
Ll

An example of alarm status output

AL-10 (IPM Fault)

Ex. 1) Limit signal input

Ex. 2) Servo warning triggered

—
d

oo
W ailx]

[ —'
DIGIT3~1: Positive limit input

DIGIT4 : INPOS1, servo ready

L Y
\
L]
[

DIGIT5 : Position control mode, servo ON

-
l

[ nf l'l !
{

L2000

DIGIT3~1:
W01 (main power phase loss) + W40 (low voltage

warning) occurred

[..

DIGIT4 : INSPD, speed command input in progress,
servo ready

DIGITS : Speed control mode, servo ON

LSVMecapion I 5-3
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5.2 Input/Output Signals Setting

5.2.1 Assignment of Digital Input Signals

You can set the digital input signal function and input signal level of the 1/0O 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 Input
Assigned function Details \ | +24V IN 6 |—
POT Forward (CCW) rotation prohibited §
NOT Reverse (CW) rotation prohibited ¢ E
HOME Origin sensor —Pp DIl 11 I—
STOP Servo stop i}
*—» DI 2 12 |—
PCON P control action q 3
GAIN2 Switching of the gain 1 and gain 2 ¢ Assignable o—Pp DI 3 7 |—
PCL Positive torque limit . ¢ i}
I _ — No—p DI 4 8
NCL Negative torque it Digital input 1~8 setting :_EB
PROBEL | Touch probs 1 (0x2200 ~ 0x2207) fe—| DIS 13 I—
PROBE2 Touch probe 2 o i}
*—> DI 6 14
EMG Emergﬁenﬁc&stﬁop A :_E
ARST Alarm reset ~—> DI 7 9 I
LVSF1 eeton SevinglOnZS15) i Bhes L e > —> DI 8 :llo i}
LVSF2 emcion Seting Ox2515) g Hher 3 gnal >
SV_ON Servo On 0—-—k )
B Related Objects
Sub Variable o 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
15 Signal input level settings
(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
0 (Low) to actuate it (Active Low).

Setting . . .

values Assignable input signals
0x00 Not assigned
0x01 POT
0x02 NOT
0x03 HOME
0x04 STOP
0x05 PCON
0x06 GAIN2
0x07 PCL
0x08 NCL
0x09 PROBE1
Ox0A PROBE2
0x0B EMG
0x0C ARST

B Example of Assigning Digital Input Signals

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

to 0x2207.
DI#l 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) (Contact A) (Contact A) (Contact A) (Contact A) (Contact A) (Contact A)
Assignable Contact Details
0x01 POT A Forward (CCW) rotation prohibited 4 - -
0x02 NOT A W) rotati ibited aNL Setting o Setting values| Details
X( Reverse (CW) rotation prohibite < (Pin Number) parameter T 720 g
0x03 HOME A Origin sensor q
- DI #1 (11) 0x2200 1 0x01 0x8001 POT (Contact B)
0x04 STOP A Servo stop L
- DI # 2 (12) 0x2201 1 0x02 0x8002 NOT(Contact B)
0x05 PCON A P control action P
DI # 3 (7) 0x2202 0 0x03 0x0003 HOME (Contact A)
0x06 GAIN2 A Switching of the gain 1 and gain 2 ¢
DI # 4 (8) 0x2203 0 0x04 0x0004 STOP((Contact A)
0x07 PCL - Positive torque limit
DI # 5 (13) 0x2204 0 0x05 0x0005 PCON (Contact A)
0x08 NCL - Negative torque limit
0x09 PROBEL N —— DI # 6 (14) 0x2205 0 0x06 0x0006 GAIN2(Contact A)
q
. Sl [ D1#709 0x2206 | 0 | 0x09 | 0x0009 | PROBEI(Coniact A
0x0A PROBE2 - Touch probe 2
DI # 8 (10) 0x2207 0 0x0C 0x000C ARST (Contact A)
0x0B EMG - Emergency stop /
0x0C ARST A Alarm reset q
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5.2.2 Assignment of Digital Output Signals

You can set the digital output signal function and output signal level of the 1/0 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

/o

f Digital Output
Assigned function Details - 1 DO1+
BRAKE Brake
2 DO1-
ALRAM Alarm
17
18

i

RDY Servo ready
ZSPD Zero speed reached

DO2+

i

Assignable

INPOS1 Position reached 1
TLMT Torque Limit
VLMT Speed limit
INSPD Speed reached
WARN Warning

DO2-

Digital input 1~4 setting
(0x2210 ~ 0x2213)

DO3+

DO3-

3

4

19 DO4+
\ 20 DO4-

TGON Rotation detection output

INPOS2 Position reached 2

VVVVVVVIVVI

il

B Related Objects

Index Ir?(;j:x Name Va;;issle Accessibility assi;?]rc;ent Unit
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
Ox0A 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 function Contact Details
0x01 BRAKE B Brake q P
CN1 Setting I = X
0x02 ALARM B Alarm < (Pin Number) parameter 1 720 Setting values Details
0x03 RDY A Servo ready r
DO #1 (1,2) 0x2210 1 0x01 0x8001 BRAKE (Contact B)
0x04 ZSPD - Zero speed reached
— DO # 2 (17,18) 0x2211 1 0x02 0x8002 ALARM (Contact B),
0x05 INPOS1 A Position reached 1 r ‘
— \ DO # 3 (3/4) 0x2212 0 0x03 0x0003 RDY(Contact A)
0x06 TLMT - Torque Limit
DO # 4 (19,20) 0x2213 0 0x05 0x0005 [ INPOSI(Contact A)
0x07 VLMT - Speed limit
0x08 INSPD - Speed reached
0x09 WARN - Warning
O0x0A TGON - Rotation detection output
0x0B INPOS2 - Position reached 2
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5.2.3 Assignment of Analog Output Signals

Providing 2 channels of Analog monitor to adjust drive gains or to monintor state parameter

9
=
°8
S
c

i

t

+24V IN

ar1el1el1el|=
Sl lw]l N =

=]

=]

L

o)

—
SN

Digital output
DO 1+

]
-

L

DO 1+

(D!
P (D!
(D!

HUOReES

2

DO 4+
4

o}
O
EN

(D17)

AR

|

=

o T

- ‘CE DO 3+
=

(DI8)

/§

Analog output

Analog
Monitor

FHFH

MONIT1 3()

AGND (E
MONIT2 D C

AGND (E

B Retated objects

Index ISZSX Name Va;)r/is::le Accessibility assij?lrc;ent Unit
0x2220 - Analog Monitor Output Mode) UINT RW No -
0x2221 - Analog Monitor Channel 1 Select UINT RW No -
0x2222 Analog Monitor Channel 2 Select UINT RW No -
0x2223 - Analog Monitor Channel 1 Offset DINT RW No -
0x2224 - Analog Monitor Channel 2 Offset DINT RW No -
0x2225 - Analog Monitor Channel 1 Scale UDINT RW No -
0x2226 - Analog Monitor Channel 2 Scale UDINT RW No -
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= Analog monitor output mode (0x2220)

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

Set value Setting details Details
Analog output A\
voltage |- _ _ _ _
+10V :
|
Positive(or negative) 1
0 value output value ; oV 1>
1
1
1
————— -10v
Analog output \
voltage d
1 +10V 1
1 Positive value output : :
value only ] ]
1 1
1 L~
L
ov

= Analog monitor channel 1 setting (0x2221)

Setting the parmeters to monitor through Analog monitor output channel 1

Th voltage is calculated as follow when analog monitor is output

Channel 1 output voltage [V] = [Monitoring signal value(0x2221) — Offset(0x2203)] / Scale(0x2205)

Channel 1 output voltage [V] = [Monitoring signal value (0x2222) — Offset(0x2204)] / Scale(0x2206)

B Setting example

The following shows an example of monitoring ripple during 1000 rpm operation of speed feedback

signal

ut

If setting value is 1, output value is positive value only.
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stMecapion

* i+ Wil

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

FHSF_COMMAND

- [, ][ =7 =

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

5-10 | stMecapion
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Output offset: 1000 rpm
Output scale: 500rpm/V

magnification
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5.2.4 Use of User I/O

User I/O 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(l/O) can be used as User I/0.

If only a few user 1/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

Digital Input

Servo Drive

/0

+24V IN

I 1 r.r. T

DI 1 .

—LNot assigned 11
DI 2

—— Not 12
DI 3

— HOME 7
DI 4

— stop 8

£| PCON 13

_|DI 6 GAIN2 14

£| PROBE1 9

£| ARST 10

ELEEGEEE:

...... . Upper Level Controller

Digital Input
(0x60FD)

1) 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.)

2) Read the values of the corresponding bits (Ox60FD.16-23) from the digital input (0X60FD), in order
to use them as the user input.
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B Related Objects

Index Ir?cl;:x Name Vat)r/isleale Accessibility asslijgazent 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(l/O pin 7), 0:Open, 1:Close
19 DI #4(1/O pin 8), 0:Open, 1:Close
20 DI #5(1/O pin 13), 0:Open, 1:Close
21 DI #6(1/O pin 14), 0:Open, 1:Close
22 DI #7(1/O pin 9), 0:Open, 1:Close
23 DI #8(l/O pin 10), 0:Open, 1:Close

24~30 Reserved
31 STO(Safe Torque Off), 0:Close, 1:0pen
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B How to Set User Output

Servo Drive

01)
Upper Level Controller 11--- -»-G
1 S

Digital Output 03)
(Ox60FE) —X

Digital Output

1 Not assigned
2 Not assigned
17 ALARM+
18 ALARM-
3 RDY+

4 RDY-

19 INPOS1+
20 INPOS1-

FEPETET

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 (0x60FE:01), set the value corresponding to the user output for the relevant

port (bits 16-19) to 0 or 1.
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B Related Objects

Index | 5S4 Name variable | 5 -cessibility| PP Unit
Index type assignment

- Digital Outputs - - - -

0 Number of entries USINT RO No

O0x60FE
1 Physical outputs UDINT RW Yes -
2 Bit mask UDINT RW No -

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 (1/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 (1/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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5.2.5

5.3 Electric Gear Setup

5.3.1 Electric Gear

This function sets the electric gear when you want to drive a motor by so-called user unit, the minimum
unit in which the user intends to give a command.

When using the electric gear function of the drive, you cannot utilize the highest resolution of the
encoder; thus, in case the upper level controller has the function, please use it if possible.

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

Typically, electric gears are used in the following situations:

(1) When Driving Loads Based on User Unit

- 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

(B) 19-bit encoder

=

ATTHHLTTTTTLIAR SRR RLTR AR RN

G |

ATTHATTIT TR LTS R L AR RLIR R LR RN

(A) 5000 ppr encoder

(B) 19-bit (524288 ppr) encoder

If the electric gear
is not used

5000*12/10 = 6000

524288*12/10=629145.6

Different command should be given depending on the encoder (motor) used for the
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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, because there is no such limitations for a communication-type
drive (EtherCAT) like this drive, you do not have to use an electric gear.

5.3.2 Example of Electric Gear Setup

W Ball Screw Load

ﬂm

Pitch: 10 mm, Reduction gear ratio: 1/1

Apparatus specification

User Unit 1um(0.001mm)

Encoder specification 19-bit (524288 PPR)

Amount of load

. 10[mm] = 10000[User Unit]
movement/revolution

Motor Revolutions : 524288

Electric gear settings )
Shaft Revolutions : 10000

B Turntable Load

Apparatus specification

Reduction gear ratio: 100/1

User Unit 0.001°
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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

5.4 Settings Related to Speed Control

5.4.1 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

speed

Rated motor

AN

.

Speed command
acceleration time (0x2301)

| ) Time

Speed command
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)

=

LS
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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 ™

1

!

: i '
Speed command S— 1
curve time (0x2303) i
1

1

{

Speed
Command
1 1
1

Speed command S—
curve time (0x2303)

Acceleration time

5.4.2 Servo-lock Function

A\ 4

Deceleration time

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 0 as a speed command. If you input a speed command other than 0, the speed control will be

switched to the normal mode.

5.4.3 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.
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Speed AN
Motor velocity
TGON output range
ZSPD output range 4
/ N
7
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 Sub Name VS Accessibility '.DDO Unit
Index type assignment

0x2404 - ZSPD Output Range UINT RW Yes rpm

0x2405 - TGON Output Range UINT RW Yes rpm

0x2406 - INSPD Output Range UINT RW Yes rpm

5.5 Settings Related to Position Control

5.5.1 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 (Ox210A) 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.
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Speed P

Target velocity

Target velocity
*63%

—— Command before filtering

R —— Command after filtering
Target velocity

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

— Command before filtering
0x210A

Command after filtering

AN
7

Time

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

B Related Objects

Sub Variable PDO

Index Name Accessibility . 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
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5.5.2 Signals Related to Position Control

As shown in the figure below, if the value of position error (i.e., the difference between the position
command value input by the upper level controller and the position feedback value) is not more than
the 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.

Speed

Command
Feedback
N
; v - 7
; ) ! Time
i Start time of '

- renewing End time of
Positional A\ | position ! renewing position
Error | command

INPOS1/2

output h

ranae ! \ N
] 7
| 3 Time

INPOS1 (for output time = 0)

INPOS2

I}

B Related Objects

Index Sub Name VI 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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5.6 Settings Related to Torque Control

5.6.1 Speed Limit Function

In the torque control mode, the torque command input from the upper level controller controls the

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

You can limit the speed using the maximum speed or the speed limit value (0x230E) according to the
value of the speed limit function setting (0x230D), as described below. With the output value of VLMT

(speed limit), you can verify if the speed is limited.

Setting values Setting details
0 Limited by speed limit value (0x230E)
1 Limited by the maximum motor speed
B Related Objects
Index | SYP Name Variable |\ -cessibility| PP Unit
Index type assignment
0x230D - Speed Limit Function Select UINT RW No -
0x230E - Speed Limit Value UINT RW Yes rpm
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5.7 Positive/Negative Limit 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 — - POT

I/O Pin 11(Default value)

1/0 Pin 12(Default value)

If the positive/negative limit signals are input, the motor will stop according to the emergency stop
setting (0x2013).

Setting values Description

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

brake control mode (0x2012).

0
It will stop using the dynamic brake, and then maintain the torque
command at 0.
1 Decelerates to stop using the emergency stop torque (0x2113).
B Related Objects
Index Sub Name VI Accessibility '.DDO Unit
Index type assignment
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2113 - Emergency Stop Torque UINT RW Yes -
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5.8 Setting the Brake Output Signal Function

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

The brake signal will be output if the motor rotation speed goes below the set speed (0x2407) or the
output delay time (0x2408) has elapsed after the servo OFF command.

Servo OFF or alarm occurred

Brake output speed
. (0x2407)
Rotation <
speed
Servo
ON/OFF
Brake signal

Brake output delay time
(0x2408)

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

Servo OFF or alarm occurred

Brake output speed
(0x2407)

“.

Rotation
speed

.

Servo ON/OFF

Brake signal

< »
i

Brake output delay time
(0x2408)

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

Set the time to delay until the actual PWM output goes off when the servo is turned off or a servo alarm
occurs.

When using a motor with a brake installed on the vertical axis, you can output the brake signal first,
and then turn off the PWM after this set time, in order to prevent it from running down along the axis.
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Servo

Servo OFF or
__alarm occurred

PWM OFF delay time

(0x2411)

ON/OFF

h 4

Time when the PWM output
___Is turned off

PWM output

Brake signal

Motor

Load

Gravity
direction

(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
ON/OFF

PWM output

Brake signal

Servo OFF or
_- alarm occurred

¥ T

'PWM OFF delay
time (0x2411)

. Ti_mé"w.hé?ﬁh'é PWM output

is turned off

(2) If PWM Output Turns off First Before Brake Signal Outputs

Motor

Load

Gravity
direction

The PWM output is turned off first before the brake signal output, allowing the drop along the vertical

axis due to the gravity.
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5.9 Torque Limit Function

You can limit the drive output torque to protect the machine. It can be set by the torque limit function
(0x2110). The setting unit of torque limit value is 0.1%.

= Description of Torque Limit Function Setting (0x2110)

Limit function

Description

Internal torque limit 1

(set value 0)

/ 0x60E0
. Forward torque
 limit

0x6072 \
Maximum torque

Y

Torque input » ‘L

|
AT

0XBOE1
. Negative torque
s limit

Limits the torque using positive/negative torque limit value according to the driving
direction; the maximum value is limited by the maximum torque (0x6072).

- Forward: 0x60EQ, Reverse: 0x60E1

Internal torque limit 2

(set value 1)

0x6072 :
Maximum torque |

Torque input

Ref.

Limits the torque only by the maximum torque (0x6072) regardless of the driving
direction.

External torque limit

(set value 2)

0x2111
Forward torque
limit

Torque input )

L limit

Limits the torque using external positive/negative torque limit value according to the
driving direction.

- Forward: 0x2111, Reverse: 0x2112
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0x60E0

{ Forward torque
. limit

0x2111

Internal and external
torque limits

(set value 3)

Torque input

External forward
torque limit

—»

Ox60E1
Negative torque

0x2112
External negative |

torque limit

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

direction and the torque limit signal.
- Forward: 0x60EO(if PCL signal is not input), 0x2111(if PCL signal is input)

(set value 4)

- Reverse: Ox60E1(if NCL signal is not input), 0x2112(if NCL signal is input)
/77 1/0 connecter "\
_——a! Torque is limited
- . . ]
L7 R as inputting I
/ FAR voltage in /
/! / Nl Pins, 15 ____/
A 1
’ ]
! \/-'»
h
Analog torque limit Torque !
g torg orq P — ——o—p
input 1 \ o \
! \y! Torque
A Ref

- Restricted by torque limited value which in put as analog.

voltage.
- Refer offset(0x221C) and then scale(0x221C) of analog torque limitation.

- Restriced normal direction / reverse direction torque regardless of +/ - of analog
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0x60B2
Target Offset
[0.1%]

| Gain 0x210E

Torque
Feed-forward

Velocity
Limit
Velocity ! Function
| +
|-
Ll

A 4

Filter

Speed Control
P Gain | Gain

1 [oz] o]
[ ] (o]

Position Actual
Internal Value

0x2112

External negative
toraue limit

" ox6072
Maximum torque

Torque Limit |
Function

0x60E0

Forward torque
limit

0x2111
External forward

torque limit

S L) OX60E1
Negative torque
limit
B Related Objects
Sub Variable AT PDO ]
Index Index Name type Accessibility assignment Unit

0x2110 - Torque Limit Function Select UINT RW Yes -
0x2111 - External Positive Torque Limit Value UINT RW Yes 0.1%
0x2112 - External Negative Torque Limit Value UINT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x60EO - Positive Torque Limit Value UNIT RW Yes 0.1%
Ox60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
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5.10 Gain switching function

5.10.1 Gain group switching

Use gain group 2 Use gain group 1
— > «—

GAIN2 sensor input f\

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 GAINZ2 input status.
2 - 0: Use gain group 1
- 1: Use gain group 2

3 Reserved
Reserved
5 Reserved

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

Gain is switched according to the INPOS1 output status.
7 - 0: Use gain group 1
- 1: Use gain group 2
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Waiting time and switching time for gain switching is as follows:

Gain switching time 1 (0x211A)

Gain switching waiting time 1 (0x211C)

—
<

Gain switching time 2 (0x211B)

Gain switching waiting time 2 (0x211D)

Waiting time 1 Switching time 1 Waiting time 2 Switching time 2
0x211C UXZL1A 0x211D UxZ211B !

1 1
1 1
K AY]

- -~

=N

Gain group 1

K
i Gain group 1

Gain group 2

Gain switching condition is met

Gain siv'vi'tk:hinid condition is not met
V (ex. GAIN2, ZSPD, INPOS1) =

4:::_:——————————————————————Q——

Al
B Related Objects
Index = Name Nl Accessibility '.DDO 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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5.10.2 P/PI Control Switching

PI control uses both proportional (P) and integral (I) gains of the speed controller, while P control uses

only proportional gain.

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

The PI/P control switching functions are used to switch between the Pl and P controls under the
condition of the parameters within the servo (such as torque, speed, acceleration, and position
deviation); specifically, they are used under the following situations:

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

Position control: To suppress undershoot during positioning, resulting in a reduced positioning time.

You can accomplish similar effect by setting the acceleration/deceleration of the upper level controller,
the soft start of the servo drive, the position command filter, or etc.

Speed Overshoot

Motor speed

Speed
Command

sitioning time

Undershoot P

o

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).

Switches to the P control if the command speed is larger than the P
control switching speed (0x2116).

Switches to the P control if the acceleration command is larger than the P

control switching acceleration (0x2117).

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 VNS Accessibility FDO 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/Pl Switching by Torque Command

When always using the PI Control rather than P/PI control switching for speed control, the integral term
of acceleration/deceleration error is accumulated, resulting in an overshoot and an extended
positioning time. At this moment, you can reduce the overshoot and the positioning time using an
appropriate P/PI switching mode. The figure below shows an example of switching mode by torque

command:
Speed
Speed Overshoot Overshoot
When using P control \\ When usmg P‘A/P \\
AN control switching \
\. A \— \, NS —
E \/ E Time E E Time
K —
(Positioning Speed Positioning
time pee time
Torque
Command
+0x2115 [77777 A
\ |
| 1
| :
-0x2115 [~777C FTTTTTTTTI ittt Kl
1 i
| 1
1 i
I |
i i
X K
P control P control P control P control P control
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5.11 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
s

Servo Motor

You can set various stop modes, as shown below, in dynamic brake control mode settings [0x2012]:

Servo ON/OFF

Rotation
speed

Dynamic
brake

Setting value: 0

Hold the dynamic brake after stopping the motor using

the brake

Servo ON/OFF:

Rotation
speed

Dynamic
brake

Setting value: 1

Release the dynamic brake after stopping the motor

using the brake

Servo ON/OFF

—_

Servo ON/OFF

—_

Rotation Rotation
speed speed
Dynamic Dynamic
brake —> brake —— —>
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Setting value: 2

Release the dynamic brake after free-

Setting value: 3

Hold the dynamic brake after free-run

run stop stop
B Related Objects
Index | SUP Name variable | 5 ccessibility| PP Unit
Index type assignment
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -

5.12 Regenerative resistance setting

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 (Vpc) due

to the regeneration and prevent the drive burnout.

Servo Drive

Electric
energy —

Sudden deceleration

Kinetic
energy

Voltage :
rise UNW Motor

t
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B Related Objects

Index Ir?clijgx Name Veglisgle Accessibility ass%agent 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

5.12.1 Use of Internal Regenerative Resistor

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

Drive Capacity Internal resistance value Inte(r:r;%Iar;;i/stor
1kW 100[Q)] 100[W]
2kW/3.5kKW 40[Q)] 150[W]
5kwW 27[Q] 120[w]
7.5KW 27[Q] 240[W]

Note) By default, 15KW uses external resistance (13.4[Q], 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, 3.5 kW

or less).

Note) For 5KW and 7.5KW, check if B+ and B terminals are short-circuited. They are shorted before
shipped.

L1
L2

s L3
PO

PI

B+

Cc1l
c2

)|
/|

Internal >

regenerative. !

resistance |
>

Wiring method when using internal

regenerative resistor
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2. Setregenerative resistance (0x2009)
- Configure to use the regenerative resistor integrated into the drive (0x2009 = 0).
- Basically, the resistor is attached on the rear of the drive heat sink.

- Initial value: 0

3. Check internal regenerative resistance value and capacity
- Check the internal regenerative resistance value (0x200B).
- Check the regenerative resistor capacity (0x200C).

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

- 7.5 KW or less: 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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5.12.2 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.

- Remove the short circuit at B and Bl terminals and connect the external regenerative resistance
to B and B+ terminals (for 3.5KW or less)

- Remove the internal regenerative resistance at B+ and B terminals and connect the external
regenerative resistance to B+ and B terminals (for 5KW and 7.5KW)

- Connect the standard external regenerative resistance to B+ and B terminals (for 15KW)

External
regenerative
resistor

L1 B| BI B+
L2

—
» PI
External L—s B+ 1
regenerative | J—
resistor —¢ B r_| K |
BI L 1ha |
L |

C1
c2

|
JI

Wiring method when using external
regenerative resistor

Set regenerative 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.

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

Set the regenerative resistor capacity (0x200C).
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- Configure the capacity of a regenerative resistor installed separately outside the drive in the unit

of [W].
- Be sure to configure it when you have set the regenerative resistor (0x2009) to 1.

- Initial value: 0

5. Set the maximum capacity and allowed time of the regenerative resistance (0x200D, 0x200E)

- Set the maximum capacity and use time at the capacity by using the data sheet of the externally
installed regenerative resistance

- If there are no specific values, set the maximum capacity and allowed time to 5 times the
regenerative resistance capacity setting (0x200C) and 5000[ms], respectively (It may differ
according to general regenerative resistance specification or individual resistors).

- Be sure to configure it when you have set the regenerative resistor (0x2009) to 1.

LS Mecapion provides the following regenerative resistors as options for the purpose of external
regenerative resistor (see the specifications as well):

Drive Capacity Resistance Resistor capacity Model name
1KW 82[Q] 300[wW] IRV300-82Q
2KW/3.5KW 70[Q] 600[W]*2P IRV600-140Q
5KW 25[Q] 600[W]*3P IRV600-75Q
7.5KW 25[Q] 600[W]*3P IRV600-75Q
15KW 13.4[Q] 2000[W] IRM2000-13.4Q

5.12.3 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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5.13

Configuration of Drive Node Address (ADDR)

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

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

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

o 04 507
c o | o)
-8 r@:
\994 \9qu
x10 x1

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."

LS ) 5-39







LS 6. Safety Functions

6. 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.

6.1 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

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 msorless
= EDM
Item Characteristic value
Maximum allowed voltage DC 30V
Maximum current DC 120mA
Maximum delay time 1 ms or less
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B Timing diagram for STO operation

Servo ON Servo OFF
-Servo ON/OFF
- ] STO state
STO1
Normal state
STO2
Motor supplied ON . |#-- 54us OFF
with power
EDM output OFF
Ll [«--12us ON
D brake rel # (
ynamic brake relay . Operated by DB Control
DB disengaged DB engaged | 5qe 0c2012] setting)
o -~ PWM Off Delay Time[0x2011] setting + +
3[ms](DB Hold time)
Brake output +
Brake disengaged Brake engaged
- la-- 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

Servo OFF
Servo ON/OFF
STO state
gg; Normal state
300us—» -
Motor supplied with
power OFF
EDM output ON OFF
Dynamic brake relay DB engaged

Brake output o
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.

LS Mecapion I
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6.2

External Device Monitor (EDM)

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

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

sensor.

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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6.3 Example of Using Safety Function

_____ S§TO
.SM 44 J).EJW Driving signal
stor+ | [ [ |
3

Emitter Light Receiver

Curtain

AN
VW

|||____r\_
s
A

—— Blocking

L [+

— Blocking == ﬁﬁj]

s102-_ 3t ; i
fT31 T EI + é S

Safety unit

EDM+
+24V

EDM- -
1 8 : I} :
733 EDM output E T

M
vy

6.4 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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6.5 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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7.

71

Tuning

Current feedback

Position Speed Torque l Voltage
command command command

ommand
Position Speed Torque Power
—¥| control control _’QQ—’ control circuit Encoder
operation operation operation ~

f

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)
N

v x3

Command

'Y
L

Response

(Moving
distance
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7. Tuning
Notch Filter
Adaptive Filter
functic;‘rlw Sellect
Position Control Velocity Control Frequency Width Depth Torque Filter
. . Time
Ref. * P Gain + PGalnf IGamf 1 [ox2501/ | [oxzs02 | [[0x2503 |
’ '1' » 1 [oei02 | o108 > » 1 (2]
A A 2 [Tox2spa | [ oxas05 | [ ox2s06 | 2 [ofs ]
2
[ 0gfos | 2 [odfos | [ oxafor | 3 [[0x2507 | [ oxas08 | [ ox2s09 |
/ / 4 [[0x@50A ] [ ox2508 | [ ox2s0C |
7
Torque Command
Resonance
Frequency Current Control
Estimation Space ]
st Jee—b Gon el Ve (e M L
Estimation Control
Inertia 0x2100
3
A Load
Current Feedback |
Velocity Feedback Velocity
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 -

7.2

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.
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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.

7.3 Manual Gain Tuning

7.3.1 Gain Tuning Sequence

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

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

— Proportional gain: Determines the controller BW.

— Integral gain: Determines error of steady-state, and generates an overshoot.

— Feedforward gain: Enhances the system lag characteristic.

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

B 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
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B 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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7.4 Vibration Control

7.4.1 Notch Filter

Notch filter is a sort of band stop filter to eliminate specific frequency component. You can use a notch
filter to eliminate the resonant frequency component of an apparatus, resulting in avoiding vibration
while setting a higher gain.

This drive provides notch filters with 4 steps in total, and you can set the frequency, width, and depth
for each filter. You can use one or two notch filters as adaptive filter, setting the frequency and the width

automatically through real-time frequency analysis (FFT).

Amplitude

Width

Tn

-3dB

3 PO S e

Cut-off Frequency(Hz)

B Related Objects

— 3 Frequency

Index Ir?clljgx Name Vatlgggle Accessibility ass'iggl?lgent Unit
0x2501 - Notch Filter 1 Frequency UINT RW No Hz
0x2502 - Notch Filter 1 Width UINT RW No -
0x2503 - Notch Filter 1 Depth UINT RW No -
0x2504 - Notch Filter 2 Frequency UINT RW No Hz
0x2505 - Notch Filter 2 Width UINT RW No -
0x2506 - Notch Filter 2 Depth UINT RW No -
0x2507 - Notch Filter 3 Frequency UINT RW No Hz
0x2508 - Notch Filter 3 Width UINT RW No -
0x2509 - Notch Filter 3 Depth UINT RW No -
0x250A - Notch Filter 4 Frequency UINT RW No Hz
0x250B - Notch Filter 4 Width UINT RW No -
0x250C - Notch Filter 4 Depth UINT RW No -
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7.4.2 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 bl

Ref. + space
iti PWM
—> P Siféféﬁ; Egﬂﬂg: ——®| Adaptive Filter Current  L_pf Vector [

\ 4

Control Control Control

Vibration @
Fra n
Messurement  [¢
E Inertia P Velocity Feedback C;/Iiﬁgit%n
stimation
Position Feedback
B Related Objects
Index Sl Name Rl Accessibility PDO 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
1 configured automatically in the Notch Filter 4 Settings (Ox250A and
0x250B).
Only two adaptive filters are used. You can check the settings
2 configured automatically in the Notch Filter 3 (0x2507 and 0x2508)
and 4 Settings (0x250A and 0x250B).
3~5 Reserved
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7.4.3

Vibration Control (Damping) Filter

Vibration control (damping) filter is to decrease vibration occurring in the load.

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

(E=D= ="

AAVAVAVAN

Motor  FTRTTTTTTT] [TITIY

Al

Velocity

-

time

Maea

*Measuring vibration frequenc

H Rerated object

<.

Index ISZSX Name Vi;iglgle Acceessibility assizaaent Unit
0x2515 - Vibration Suppression Filter Configuration UINT RW No -
0x2516 - Vibration Suppression Filter 1 Frequency UINT RW No 0.1[Hz]
0x2517 - Vibration Suppression Filter 1 Damping UINT RW No -
0x2518 - Vibration Suppression Filter 2 Frequency UINT RW No 0.1[Hz]
0x2519 - Vibration Suppression Filter 2 Damping UINT RW No -
Vibration Suppression Filter Configuration (0x2515)
LS 7-7
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Setting Value

Setting Details

0 Not using Vibration control (damping) filter
1 Applying Vibration control (damping) filter 1,2
5 Applying Vibration control (damping) filter 1,2 according to

LVSF1, LVSF2 digital input.

7.5 Analog Monitor

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

variables.

=)
=)
5
5
i)
=

+24V IN

=]
-

9
w

1l
RIRIREIE
HeE e

9
o

I/0

1 DI1
(DI12)

DI3

4

I

-
~

—
IN 5

19

Digital Output

DO 1+

DO 1+

DO 3+

o

i

DO 4+

o7 ] = ——
DI 8 10 DI8
/ —
Analog Output
1 MONIT1 (E
Analog &3"‘5”“ :
Monitor 2 MONIT2 (E
4 AGND
B Related Objects
Index Sub Name RelSlc Accessibility PDO Unit
Index type assignment
0x2220 Analog Monitor Output Mode UINT RW No -
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0x2221 - Analog Monitor Channel 1 Setting UINT RW No -
0x2222 - Analog Monitor Channel 2 Setting 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) Setting

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 Settings Description

Analog output M\

voltage ‘}-

+10V

Output as negative/positive

0 values oV

v

Analo'g dutput
voltage

+10V

1 Output only positive
values

>
ov
= Analog Monitor Channel 1 Setting (0x2221)
Configure the monitoring variables to be output to the analog monitor output channel 1.

Setting values Displayed item Unit
0 Speed feedback rpm
1 Speed command rpm
2 Speed error rpm
3 Torque feedback %
4 Torque command %
5 Positional Error pulse
6 Accumulated Operation Overload %
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7 DC link voltage \Y,

8 Accumulated Regeneration Overload %
9 Encoder single-turn data pulse
10 Inertia ratio %
11 Full-Closed positional error uu
12 Drive temperature 1 °C
13 Drive temperature 2 °C
14 Encoder temperature 1 °C

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

Channel 2 output voltage [V] = [Monitoring signal value (0x2222) — Offset (0x2204)] / Scale (0x2206)

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

1 20.0m TS [ @ F-dnam
10wz

Output offset : 1000 rpm
Output scale : 100rpm/V
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8.1

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.

Related Objects

Index S Name VETEIE Accessibility PDO Unit
Index type assignment

0x2300 - Jog Operation Speed INT RW No rpm

0x2301 - Speed Command Acceleration Time UINT RW No ms

0x2302 - Speed Command Deceleration Time UINT RW No ms

0x2303 - Speed Command S-curve Time UINT RW No ms
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I
8.2

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] O[rpm] -500[rpm] O[rpm] e
Speed
500
Motor speed Motor speed
0 11 | 12 ! t4 5 Time
i i i i
1 1 1 1
1 1 1 1
i i i i
H H Motor speed H H
700 ) T b A . : :
g g g g g
Y Y M_H_)
0x2308 0x2309 0x230A 0x2308B 0x2308
500[ms] 5000[ms] 500[ms] 5000[ms] 500[ms] eoe
Zero speed Forward Zero speed Reverse Zero speed Forward
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8.3

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 rpm
(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 Histary
2702:01  Alarm code 1{Mewest)
2702:02  Alarm code 2
2702:03  Alarm code 3
270204 Alarm code 4
2702:05  &larm code &
2702:06  &larm code B
2702:07  Alarm code 7
2702:08  Alarm code 8
2702:09  Alarm code 9
2702:08  Alarm code 10
270208 Alarmn code 11
2702:0C  Alarm code 12
2702:00 &larm code 13
2M02:0E  Alarm code 14
2702:0F  Alarm code 15
2702:10  Alarm code 16{01dest)

RO

16 <

[E11POS following
[E11POS following
[E11POS following
[E11POS following
[G11POS following
[B11POS following
[R1]POS following
[R1IPOS following
[E11POS following
[E11POS following
[E11POS following
[E11POS following
[G11POS following
[B11POS following
[R1]POS following
[R1IPOS following

>
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B Related Objects

Index Sl Name VEITEIB Accessibility '.DDO Unit
Index type assignment

Servo Alarm History

(Servo Alarm History)

Alarm code 1 (Newest)
1 STRING RO No -
(Alarm code 1(Newest))

Alarm code 2
2 STRING RO No -
(Alarm code 2)

Alarm code 3
3 STRING RO No -
(Alarm code 3)

Alarm code 4
4 STRING RO No -
(Alarm code 4)
Alarm code 5
5 STRING RO No -
(Alarm code 5)
Alarm code 6
6 STRING RO No -
(Alarm code 6)
Alarm code 7
7 STRING RO No -
(Alarm code 7)
Alarm code 8
0x2702 8 STRING RO No -
(Alarm code 8)
Alarm code 9
9 STRING RO No -

(Alarm code 9)

Alarm code 10
10 STRING RO No -
(Alarm code 10)

Alarm code 11
1 STRING RO No -
(Alarm code 11)

Alarm code 12
12 STRING RO No -
(Alarm code 12)

Alarm code 13
13 STRING RO No -
(Alarm code 13)

Alarm code 14
14 STRING RO No -
(Alarm code 14)

Alarm code 15
15 STRING RO No -
(Alarm code 15)

Alarm code 16
16 STRING RO No -
(Alarm code 16(Oldest))
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8.4 Auto Gain Tuning

For more information, refer to Section 7.1 Off-line Auto Gain Tuning.

8.5 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
Servo Motor

0
mirnusfisunnuunefatununtunuinnune

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

B Related Objects

Index Sl Name Rl Accessibility FDO Unit
Index type assignment

Index Pulse Search Speed
0x230C ) (Index Pulse Search Speed) INT RW No rpm
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8.6

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.

Related Objects
Index Sy Name VU Accessibility I.DDO Unit
Index type assignment

Absolute Encoder Configuration
0x2005 i (Absolute Encoder Configuration) VINT RW No .

Multi-Turn Data
0x260A (MultiTurn Data) DINT RO Yes rev

8.7

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
4 / this value is displayed in 0x2604.

Instantaneous maximum

overload value

Renewed

Not renewed
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B Related Objects

Index Sub Name Variable Accessibility PDO Unit
Index type assignment
0x2604 ) Instantaneous Maxn_num Operat|9n Overload INT RO Yes 0.1%
(Instantaneous Maximum Operation Overload)

8.8 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 Ir?(l;:x Name Vi;ssle Accessibility ass'i::;zent Unit
oo | - |t o B
oo | - | St B
0x2017 - masr‘?avsve%ﬁf:ét%ﬁ;go INT RW No 0.1%
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8.9

8.10

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.

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.

Related Objects

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

0x2019 ) L|r_1ear Scale Resolutlc_)n UINT RW No am
(Linear Scale Resolution)

Commutation Method
O0x201A ) (Commutation Method) UINT RW No )

0x201B . | Gommutation Current UINT RW No 0.1%
(Commutation Current)

0x201C . | Commutation Time UINT RW No ms
(Commutation Time)
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9. 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.

9.1 General Objects

0x1000 Device Type
Variable . .. . o PDO Change
! Setting range Initial value | Unit | Accessibility ) . g Storage
type assignment |  attribute
UDINT - 0x00020192 - RO No - No
The following table lists device types and their functions.
MSB 16 15 LSB
Additional information Device profile number
—» 0x0002 :Servo Drive —» 0x0192 : D402
0x1001 Error Register
Variable . - . o PDO Change
ing ran Initial val nit | A ibili . r
type Setting range tial value | Unit ccessibility assignment attribute 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 Setting range Initial value | Unit |Accessibility I_DDO Chgnge Storage
type assignment | attribute
STRING - - - RO No - No

Represents the device name.
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0x1009 Hardware Version
Variable . - . . PDO Change
Setting range Initial value | Unit | Accessibility ) . 9 Storage
type assignment |  attribute
STRING - - - RO No - No
Represents the hardware version of the device.
0x100A Software Version
Variable . " . - 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 ) . ) L PDO Change
Setting range Initial value | Unit | Accessibility i Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublindex 1 Store all parameters
Variable ) . ) L 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 ] - ] o PDO Change
Setting range Initial value | Unit | Accessibility ) Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 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
Sublndex 4 Store drive specific parameters
Variable ) » ] o 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 Sublndex value.

ASC11 code

MSB

16 15

LSB

e

Vv

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 Subindex 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 Sublndex 4.

0x1011 Restore Default Parameters
Subindex 0 Number of entries
Variable Setting range Initial value | Unit | Accessibility FDO Ch‘f"”ge Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublindex 1 Restore all parameters
Variabl . . . . PDO Ch
anable Setting range Initial value | Unit | Accessibility ) ?‘”ge Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Restore communication parameters
Variable . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) . 9 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 ) . ng Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 4 Restore drive specific parameters
Variable . - . . PDO Change
! Setting range Initial value | Unit | Accessibility ) . ng 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

d

a

o

0x64

0x61

Ox6F

0x6C

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

LSB

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

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

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

To apply the initialized value, you need to recycle the power of the drive.

0x1018 Identity Object
Sublndex 0 Number of entries
Variable . i . o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublndex 1 Vendor ID
Variable . » ) . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
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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
Sublndex 3 Revision number
Variable . . . o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - - - RO No - No
Sublndex 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.
0x1600 1* 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 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 | 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 ) . ) . 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
Sublndex 5 Mapping entry 5
Variable ) " ) . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Sublindex 6 Mapping entry 6
Variable ) o ) 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
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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 . . . 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
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PDO Mapping :

Configure the Process Data Objects (PDO) to perform real-time data transfer through the CANopen
over EtherCAT protocol. This drive can freely map up to 10 objects of PDOs for transmission/reception,
respectively.

Use 0x1600 - 0x1603 to set the receiving PDO mapping, and 0x1A00 - 0x1A03 to set the transmitting
PDO mapping. Configure information on the objects below that you want to assign to items 1 to 10
(Subindex 1 - 10). You have to set the number of the objects to be assigned for the number of items
(Subindex 0).

31 16 15 8 7 0

Sub-Index

Object 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 . . . . 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 . » . . 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
Sublindex 4 Mapping entry 4
Variable ) i ) . 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 ) o ) 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
Sublndex 7 Mapping entry 7
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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 . . . o PDO Change
Setting range Initial value | Unit | Accessibility . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 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.
0x1602 3rd Receive PDO Mapping
Sublndex 0 Number of entries
Variable . - . . 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 . . . _— 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 . . . _— PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF | OX60FF0020| - RW No PREOP Yes
Sublndex 3 Mapping entry 3
Variable . . . _— PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010| - RW No PREOP Yes
Sublindex 4 Mapping entry 4
Variable i . . . 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 ) i Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . . . 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
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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 . - . - 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.
0x1603 4th 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 . » . . 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 ) - ) . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B80010| - RW No PREOP Yes
Sublindex 4 Mapping entry 4
Variable ) o ) 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 ) . ) 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 ) " ) . 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 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 . . . o PDO Change
Setting range Initial value | Unit | Accessibility ) Storage
type assignment attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 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.
0x1A00 1* Transmit PDO Mapping
Subindex 0 Number of entries
Variable . - . . 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 . . . _— 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 | 0x60770010 - RW No PREOP Yes
Sublndex 3 Mapping entry 3
Variable . . . _— 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 . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF | Ox60F40020 - RW No PREOP Yes
Sublndex 5 Mapping entry 5
Variable . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) i Storage
type assignment | attribute
UDINT 0 to OXFFFFFFFF |Ox60FD0020| - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
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UDINT 0 to OXFFFFFFFF | 0x60610008 | - | RW No PREOP Yes
Sublndex 7 Mapping entry 7
Variable . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) i Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x26010010 - RW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) i 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 ) i Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010| - 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 |Ox60BA0020| - RW No PREOP Yes
Refer to the description of 0x1600.
0x1A01 2nd Transmit PDO Mapping
Subindex 0 Number of entries
Variable . . . . 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 ) . ) 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 . » . . 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 ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | Ox60F40020 - RW No PREOP Yes
Sublindex 4 Mapping entry 4
Variable ) i ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60B90010 - 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 |Ox60BA0020| - RW No PREOP Yes
Sublindex 6 Mapping entry 6
Variable Setting range Initial value ‘ Unit ‘ Accessibility ‘ PDO Change |Storage
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type assignment attribute
UDINT 0 to OXFFFFFFFF |Ox60FD0020| - 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
Subindex 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
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
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 . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) . g Storage
type assignment | attribute
USINT 0to 10 5 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable . . . . 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 . . . _— 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 . . . _— 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 . - . _— PDO Change
Setting range Initial value | Unit | Accessibility ) . Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF | 0x60BA0020 - RW No PREOP Yes
Sublndex 5 Mapping entry 5
Variable . . . Accessibil PDO Change
Setting range Initial value Unit . ) . Storage
type ity assignment | attribute
UDINT 0 to OXFFFFFFFF | Ox60FD0020 - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable Setting range Initial value | Unit | Accessibility PDO | Change |Storage
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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 . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) i 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 ) i Storage
type assignment |  attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 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.
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 ) 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 ) . ) 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 . » . . 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 | Ox60BA0020 - 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 | Ox60FD0020 - RW No PREOP Yes

Sublndex 6

Mapping entry 6
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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
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
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.
0x1C00 Sync Manager Communication Type
Subindex 0 Number of entries
Variable . o ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
USINT - 4 - RO No - No
Sublindex 1 Communication Type SMO
Variable . . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
USINT - 1 - RO No - No
Sublindex 2 Communication Type SM1
Variable . . ) . 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 . . ) . 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 Setting range Initial value | Unit | Accessibility I_DDO Chgnge Storage
type assignment |  attribute
USINT - 0 - RO No - No
0x1C11 Sync Manager 1 PDO Assignment
variable Setting range Initial value | Unit | Accessibility I_DDO Chgnge Storage
type assignment |  attribute
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
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 0x1A00 to 0x1A03 0x1A01 - RW No PREOP No
0x1C32 Output Sync Manager Parameter
Subindex 0 Number of entries
Variable ) - ) . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
USINT - 32 - RO No - No
Sublndex 1 Sync mode
Variable ) " ) . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UINT - - - RO No - No
Sublndex 2 Cycle time
Variable ) . ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - - ns RO No - No
Sublndex 3 Shift time
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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
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
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
Sublndex 9 Delay time
Variable . - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Subindex 10 Sync0 time
Variable . . . . 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 . - ) . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - 0 - RO No - No
Subindex 13 Shift too short counter
Variable . » . . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - 0 - RO No - No
Sublndex 32 Sync error
Variable . o ) o 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 . o ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
USINT - 32 - RO No - No
Sublindex 1 Sync mode
Variable . i ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UINT - - - RO No - No
Sublndex 2 Cycle time
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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
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 ) - ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Sublindex 9 Delay time
Variable . . . . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - 0 ns RO No - No
Subindex 10 Sync0 time
Variable ) - ) . 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 . » . . 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 ) o PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
UDINT - 0 - RO No - No
Sublndex 32 Sync error
Variable ) . ) . PDO Change
Setting range Initial value | Unit | Accessibility ) ) Storage
type assignment |  attribute
BOOL - 0 - RO No - No
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9.2

Manufacturer Specific Objects

® Basic Setting(0x2000~ )

0x2000 Motor 1D ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment attribute Storage
UINT 1 to 9999 998 - RW No Power Yes
recycling

Set the motor ID. For the serial encoder provided by LS Mecapion, it is automatically set. You can
check the automatically set IDs. You can check the motor ID on the motor nameplate.

Ex) The motor ID is 137 on the nameplate attached to the motor shown in the figure below:

AG

SERVO MOTOR

APM-SG150GEK

]nput » ~3, 200V, 75.6A, Max 167Hz(ID:137)
Oulput i 15kw, 1500rpm P
Encoder '@ Inc. 3000p/r I |
Serlal No.: MB2K5007 IP:es | ! c E
Class 1308, F g
| MADE [N $.0RES (E=) Mecpion
0x2001 Encoder Type ALL
Variable . Initial . - PDO Change
Setting range Unit | Accessibilit . . Storage
type grang value y assignment attribute 9
UINT 0to 99 2 - RW No Power Yes
recycling

Set the encoder type. You have to set it correctly by referencing the table below. However, the serial
encoder provided by LS Mecapion (4 in the table below) is automatically recognized and configured
regardless of these settings. Then, you can check the type of the encoder automatically recognized.

Setting
values Encoder Type
0 Quadrature (incremental, A lead B)
1 Quadrature (incremental, B lead A)
2 BiSS Serial (single-turn only)
3 Reserved
4 BiSS Serial Absolute (multi-turn 16-bit)
5~6 Reserved
7 Sinusoidal(1Vpp)
8 Analog Hall
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9~10 Reserved
1 Tamagawa Serial (single-turn only)
12 Tamagawa Serial Absolute (multi-turn 16-bit)
13 EnDat 2.2 Serial

0x2002 Encoder Pulse per Revolution ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
UDINT Oto 524288 | pulse RW No Power Yes
1073741824 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 Mecapion is automatically recognized and configured regardless of these
settings. Then, you can check the resolution of the encoder automatically recognized.

0x2003 Node ID ALL
Variable . Initial . - PDO Change
A | . .
type Setting range value Unit ccessibility 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 (OxOF)

<«

e

18 9
© =
o\ <

703 20
ADDR ADDR
0x2004 Rotation Direction Select ALL
Variable . Initial . — PDO Change
- 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.

918 | LS’

=G Description
values
0 With a positive command, the motor rotates counterclockwise. Then, the position




9. Object Dictionary

feedback value increases.

With a positive command, the motor rotates clockwise. Then, the position feedback
value increases.

CW (Reverse) CCW (Forward)
0x2005 Absolute Encoder Configuration ALL
Variable . Initial . - PDO Change
Setting range Unit | Accessibilit . . Storage
type g rang value ! ol assignment attribute 9
UINT Otol 1 - RW No Power Yes
recycling
Set the usage of the absolute encoder.
Setting o
VElllCE Description
0 Uses the absolute encoder as the absolute encoder. Uses the multi-turn data.
1 Uses the absolute encoder as the incremental encoder. Does not use the multi-turn
data. Does not display any battery-related alarm/warning.
0x2006 Main Power Fail Check Mode ALL
Variable . Initial . - PDO Change
Setting range Unit | Accessibilit . . Storage
type grang value y assignment attribute 9
UINT 0 to 255 0 - RW No Always Yes

Specifies the main power input mode and the processing method if phase loss occurs.

Bit Function Value Setting details
0 Single-phase Power Input
3~0 Sets the main power input. 1 3-phase Power Input
2 DC power input
0 Processes the phase loss as alarm (AL-42) in
7-4 Processing method in case case of main power phase loss.
of main power phase loss 1 Processes the phase loss as warning (W-01)
in case of main power phase loss.
0x2007 Main Power Fail Check Time ALL
Variabl . Initial . - PDO Ch
anabie Setting range nitia Unit Accessibility . f_inge Storage
type value assignment attribute
UINT 0 to 5000 20 ms RW No Always Yes
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This specifies the checking interval for main power phase loss. This function detects instantaneous
voltage drop or voltage sag, which may occur depending on the condition of external power input, to
check the main power phase loss. Set this function properly according to the condition of external

power input.
0x2008 7SEG Display Selection ALL
Variable . Initial . - PDO Change
Setting range Unit | Accessibilit . . Storage
type grang value y assignment attribute 9
UINT 0 to 100 0 - RW Yes Always Yes
This specifies items to display in the 7SEG window.
Setting Displayed item Unit Description
values
0 Operation status -
1 Speed feedback rpm, mm/s
2 Speed command rpm, mm/s
3 Torque feedback 0.1%
4 Torque command 0.1%
Accumulated Operation 0.1%
5
Overload
6 DC link voltage \Y
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 -
0x2009 Regeneration Brake Resistor Configuration ALL
Variable . Initial . - 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.
izl Description
values
0 Use the regenerative resistance installed in the drive.
Uses regenerative resistor separately installed outside the drive.
1 Ensure that the value (0x200B) and capacity (0x200C) of the regenerative resistor
are set correctly. For the wiring of the external regenerative resistor, refer to the
wiring diagram of the power supply (2.3).
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0x200A Regeneration Brake Resistor Derating Factor ALL
Variable . Initial . — PDO Change
Setting range Unit | Accessibilit . . Storage
type grang value y assignhment 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 . o PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
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 . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 0 to 30000 0 watt RwW 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.

0x200D Peak Power of Regeneration Brake Resistor ALL
Variable . Initial . _— PDO Change
Al | . .
type Setting range value Unit ccessibility assignment 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
Variabl . Initial . _— PDO Ch
anabie Setting range nitia Unit Accessibility . gnge Storage
type value assighment attribute
UINT 1 to 50000 5000 ms RwW 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.
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0x200F Overload Check Base ALL
Variable . Initial . - PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 10to 120 100 % RwW No Always Yes

This indicates the load factor at which operation overload starts to be accumulated. When this is set to
a value no more than 100, operation overload will start to be accumulated earlier at the set load factor
to result in early trigger of operation overload alarm (AL-21). If the heat radiation condition of the drive
is poor, configure the setting to no more than 100% to trigger an overload alarm earlier.

0x2010 Overload Warning Level ALL
Variable . Initial . - PDO Change
Al | ; .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 10 to 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.

0x2011 PWM Off Delay Time ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment atiribute 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.

0x2012 Dynamic Brake Control Mode ALL
Variable . Initial . Accessi PDO Change
type Setting range value unit bility assignment attribute Storage
UINT Oto3 0 - RW No Always Yes
This specifies the control mode of the dynamic brake on servo off.
Setting
Description
values
0 Hold the dynamic brake after stopping the motor using the brake
1 Release the dynamic brake after stopping the motor using the brake
2 Release the dynamic brake after free-run stop
3 Hold the dynamic brake after free-run stop
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S-OM
Vielocity

L DB

S0

Hold after a DB stop

Time

oM}

Velocity

e

Time

Hold after a free run stop

SWOM I :

Welocity Velacity
ool ] oo,
d Time Time
Release after a DB stop Release after a free run stop
0x2013 Emergency Stop Configuration ALL
Variable . Initial . o PDO Change
' Setting range . Unit | Accessibility . . 9 Storage
type value assignment attribute
UINT Oto1l 1 - RwW 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 -
values Description
The motor will stop according to the method set in the dynamic brake control
0 mode (0x2012). ) o
Ittvg)lll 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 value Unit | Accessibility e atiribute Storage
UINT 0 to FFFFpex 0 - RW Yes Always Yes
When a warning occurs, the warning masked by this setting will not be triggered.
Warning Warning name/
Bit
code Description
0 wo1 Main power phase loss
1 w02 Low voltage of encoder battery
LS 9-23




9. Object Dictionary

2 Wwo4 Software Position Limit

3 Wo08 -

4 w10 Operation overload

Abnormal combination of drive and motor, abnormal

5 W20

I/O setting
6 W40 Low voltage
7 W80 Emergency signal input
8~14 - -

15 STO STO not connected Statusword fault bit set
0x2015 U Phase Current Offset ALL
Va:;is:le Setting range \I/ZItLi Unit Accessibility assliagaaent z(a:t?r?tr:l?tz Storage

INT -1000 to 1000 0 0.1% RwW No Always Yes

Manually set the U 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).

0x2016 V Phase Current Offset ALL
Variable . Initial . o PDO Change
fype Setting range value Unit | Accessibility Assignment atiribute Storage
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the V 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).

0x2017 W Phase Current Offset ALL
Variable . Initial . o PDO Change
fype Setting range value Unit | Accessibility Assignment 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).

For a drive with small to medium capacity (7.5 KW or less), this parameter is not used since the W
phase current is not separately measured.
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0x2018 Magnetic Pole Pitch ALL
Variabl in Initial . PD han
ariable Setting tia Unit Accessibility . o c ? ge Storage
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.

0x2019 Linear Scale Resolution ALL
Variable . Initial . . PDO Change
Setting range Unit Accessibilit . . Storage
type g rang value ! foity assignment attribute 9
UINT 1to 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
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 0to2 0 - RW No Power Yes
recycling

This specifies the commutati

on 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 . L PDO Change
Sett Unit | A bilit . . St
type eting range value l ceessiiity assighment attribute orage
UINT 0 to 1000 500 0.1% RW No Always Yes
0x201C Commutation Time ALL
Variable . Initial . . PDO Change
Setting range Unit Accessibility . . 9 Storage
type value assignment attribute
UINT 500 to 5000 1000 ms RW No Always Yes
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0x201D Grating Period of Sinusoidal Encoder ALL
Variable Initial PDO
Setting range Unit Accessibility Chgnge Storage
type value assignment attribute
UINT 1to 65535 40 | um RW No Power Yes
recycling
Set grid of sinusoidal encoder
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

Motor will not move and home offset [0x607C] value will be zero

position after homing by homing method [0x6098]

Motor will be rotate as much as home offset and zero offset will be

0, after homming by homing method [0x6098]

0x201F Velocity Function Select ALL
Variable : Initial . L PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment attribute Storage
UINT Oto 2 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

926 | LS’




9. Object Dictionary

0x2020 Motor Hall Phase Config ALL
Variable Initial PDO
Setting range Unit | Accessibility Chgnge Storage
type value assignment attribute
UINT Oto1l 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.

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 Reserved
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e Gain Adjustment(0x2100~)

0x2100 Inertia Ratio ALL
Variable . Initial . . PDO Change
! Setting range ! Unit | Accessibility ; . 9 Storage

type value assignment attribute

UINT 0 to 3000 100 % RW No Always Yes
This specifies the ratio of the load inertia to the motor's rotor inertia in %.
Inertia ratio = Load inertia / Motor's rotor inertia x 100

Itis crucial to

The inertia/load ratio is an important control parameter for the operation of the servo.
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 . . PDO Change
Al | . .
type Setting range value Unit 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
yne Setting range value Unit | Accessibility assignment atiribute 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 . L PDO Change
A | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 1to 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 . L PDO Change
Sett Unit Al bilit . . St
type eting range value 5 ceessibiity assignment attribute orage
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This applies a low pass filter for torque command. You can improve the system stability by setting an

appropriate value to smoothen the torque command.

command will be longer, reducing the system responsiveness.
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0x2105 Position Loop Gain 2 ALL
Variable . Initial . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assighment 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 . - PDO Change
type Setting range value Unit Accessibility assignment atiribute Storage
UINT 1 to 2000 50 Hz RW Yes Always Yes

This specifies the speed loop gain used as gain group 2 for gain switching. For more information, refer
to the description of the Speed Loop Gain 1 (0x2102).

0x2107 Speed Loop Integral Time Constant 2 ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 1to 1000 50 ms RW Yes Always Yes

This specifies the integral time constant of the speed loop used as gain group 2 for gain switching. For
more information, refer to the description of the Speed Loop Integral Time Constant 1 (0x2103).

0x2108 Torque Command Filter Time Constant 2 ALL
Variable . Initial . _— PDO Change
e Setting range value Unit Accessibility Assignment atiribute Storage
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 . L PDO Change
Sett Unit A bilit . . St
type eting range value l ceessiiity assignment attribute orage
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 Accessibilit . . Storage
type grang value y assignment attribute 9
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

This applies a moving average filter for position command to smoothen the position command. The
value of Position Command Filter Time Constant (0x2109) is first applied. Position Command Average

Filter Time Constant (0x210A) is only applied if the value is 0.

0x210B Speed Feedback Filter Time Constant ALL
Variable Setting range Initial Unit Accessibility '.DDO Chgnge Storage
type value assignment attribute
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This applies a low pass filter to the speed feedback signal calculated from the encoder. In case that
system vibration occurs or vibration occurs when a gain load with too large of an inertia is applied, you

can suppress the vibration by setting appropriate value.

0x210C Velocity Feed-forward Gain ALL
Variable . Initial . _— PDO Change
Al | . .
type Setting range value Unit 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 . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute Storage
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 Setting range Initial Unit | Accessibility PDO Chgnge Storage
type value assignment attribute
UINT 0 to 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 | Accessibilit . . Storage
type grang value y assighment attribute 9
UINT 0 to 1000 10 (r)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 Setting range Initial Unit | Accessibility '.DDO Chz::tnge Storage
type value assignment attribute
UINT Oto 4 2 - RW Yes Always Yes
This specifies the function to limit the output torque of the drive.
Setting L
Description
values
Limits the torque using positive/negative torque limit value according to the
0 driving direction; the maximum value is limited by the maximum torque
(0x6072).
- Forward: Ox60EOQ, Reverse: Ox60E1
1 Limits the torque only by the maximum torque (0x6072) regardless of the

driving direction.
Limits the torque using external positive/negative torque limit value
2 according to the driving direction.
- Forward: 0x2111, Reverse: 0x2112
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

3 .
input)
- Reverse: Ox60E1(if N_CL signal is not input), 0x2112(if N_CL signal is
input)
4 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 . . PDO Change
Setting range Unit Accessibility . . 9 Storage
type value assignment attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This specifies the external positive torque limit value according to the torque limit function setting
(0x2110).
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0x2112 External Negative Torque Limit Value ALL
Variable . Initial . . PDO Change
Setting range Unit | Accessibilit . . Storage
type grang value y 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
yne Setting range value Unit | Accessibility assignment atiribute 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/PI Control Conversion Mode ALL
Variable . Initial . . PDO Change
A | . -
type Setting range value Unit ccessibility assignment attribute Storage
UINT Oto4 0 - RW Yes Always Yes

This specifies the switch mode between Pl 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

control switching speed (0x2116).

Switches to the P control if the acceleration command is larger than the
P control switching acceleration (0x2117).

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 . L PDO Change
Sett Unit | A bilit . . St
type eting range value 5 ceessibiity assignment attribute orage
UINT 0 to 5000 500 0.1% RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0X2114).
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0x2116 P Control Switch Speed ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute 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 . - PDO Change
type Setting range value Unit Accessibility assignment atiribute 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
yne Setting range value Unit Accessibility assignment atiribute 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 . L PDO Change
A | . -
type Setting range value Unit 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.

Gain group 1

Position loop gain 1 (0x2101)
Speed loop gain 1 (0x2102)
Speed loop integral time constant 1

=)

Gain group 2

Speed loop integral time constant 2

Position loop gain 2 (0x2105)
Speed loop gain 2 (0x2106)

(x2107)

(x2103)
Torque command filter time constant 1 Torque 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.
5 Gain is switched according to the GAIN2 input status.
- 0: Use gain group 1
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- 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

0x211A Gain Conversion Time 1 ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit 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 . L PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment 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
e Setting range value Unit | Accessibility Assignment atiribute 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
- Setting range value Unit Accessibility ST atiribute Storage
UINT 0 to 1000 0 ms RW Yes Always Yes

This specifies the waiting time before switching from gain group 2 to gain group 1.
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0x211E Dead Band for Position Control ALL
Variable . Initial . L PDO Change
Setting range Unit | Accessibilit . . Storage
type grang value y assighment attribute 9
UINT 0 to 1000 0 uu RW Yes Always Yes
The position controller output is O if positional error for position control is below the setting.
0x211F Drive Control Input 1 ALL
Variable . Initial . . PDO Change
! Setting range ! Unit | Accessibility . . 9 Storage
type value assignment attribute
UINT 0 to FFFFnex 0 - RW Yes Always No

You can input the signal required for drive control via the 1/0. Using a remote I/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 1/0O and the
bit value of this setting.

Bit Setting details
0 POT

1 NOT

2 HOME

3 STOP

4 PCON

5 GAIN2

6 P_CL

7 N_CL

8 PROBE1
9 PROBE2
10 EMG

11 A RST
12 SV _ON
13 LVSF1
14 LVSF2

15 Reserved

0x2120 Drive Control Input 2 ALL
Variable . Initial . L PDO Change
Sett Unit | A bilit . . St
type eting range value 5 ceessiiity assignment attribute orage
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 . - PDO Change
Setting range value Unit | Accessibility assignment atiribute Storage
0 to FFFFhex 0 - RW Yes Always No
You can assign the state of the drive output signal to the 1/0 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
15-11 Reserved
0x2122 Drive Status Output 2 ALL
Variable : Initial . L PDO Change
A | . .
Setting range value Unit ccessibility assignment attribute Storage
0 to FFFFhex 0 - RO Yes - No
Bit Setting details
15-0 Reserved
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e 1/O Configuration (from 0x2200)

0x2200 Digital Input Signal 1 Selection ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
UINT 0 to OXFFFF 0x0001 - RW No Always Yes
This specifies the functions of digital input signal 1 of the 1/0 and the input signal level.
Setting example) If the setting value is 0x006:
0 0 0 6 Settin . .
2 Assigned signal
values
Contact A GAIN2 assigned 0x00 Not assigned
0x01 POT
0x02 NOT
0x03 HOME
Bit Setting details 0x04 STOP
15 Signal input level settings 0x05 PCON
(0: contact A, 1: contact B) 0x06 | GAINZ2
14~8 | Reserved 0x07 | P_CL
7~0 Assign input signal. 0x08 N_CL
0x09 PROBE1
Ox0A PROBE2
0x0B EMG
0x0C A_RST
0x2201 Digital Input Signal 2 Selection ALL
Variable . Initial . _— PDO Change
bype Setting range value Unit | Accessibility Assignment atiribute 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 . . PDO Change
- Setting range value Unit Accessibility ssaETaT atiribute Storage
UNT | OtoOXFFFF | 0x0003 | - RW No Power Yes
recycling

This specifies the functions of digital input signal 3 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.
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0x2203 Digital Input Signal 4 Selection ALL
Variable . Initial . . PDO Change
A | . .
type Setting range value Unit ccessibility assignment attribute 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 Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
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 . . PDO Change
A | . .
type Setting range value Unit ccessibility assignment attribute 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 . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute 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 . L PDO Change
Sett Unit | A bilit . . St
type eting range value l ceessibiity assignment attribute orage
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
Al | . .
type Setting range value Unit ccessibility assignment attribute 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.
Setting example) If the setting value is 0x8001.:
8 0 0 1 Setting . .
Assigned signal
values
Contact B Brake assigned 0x00 Not assigned
0x01 BRAKE
0x02 ALARM
0x03 READY
Bit Setting details 0x04 ZSPD
15 Signal output level settings 0x05 INPOS1
(O: contact A, 1: contact B) 0x06 TLMT
14""8 Reserved 0X07 VLMT
7~0 Assign output signal 0x08 INSPD
0x09 WARN
0x0A TGON
0x0B INPOS2
0x2211 Digital Output Signal 2 Selection ALL
Variable . Initial . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute Storage
UINT | OtoOXFFFF | 0x8002 | - RW No Power Yes
recycling
Assign the functions of digital output signal 2 of I/O 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
e Setting range value Unit | Accessibility Assignment atiribute Storage
UNT | OtoOXFFFF | 0x0003, | - RW No Power Yes
recycling
Assign the functions of digital output signal 3 of I/O and set the output signal level. For more
information, refer to the description of 0x2210.
0x2213 Digital Output Signal 4 Selection ALL
Variable . Initial . L PDO Change
iype Setting range value Unit Accessibility assignment attribute Storage
UINT | OtoOXFFFF | 0x0004 | - RW No Power Yes
recycling
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Assign the functions of digital output signal 4 of I/O and set the output signal level. For more
information, refer to the description of 0x2210.

0x221C Analog Torque Limit Scale ALL
Variable . Initial . - PDO Change
type Setting range value Unit Accessibility assignment atiribute Storage
UINT 0 to OXFFFF 300 0.1%/V RW No Always Yes

If the value of torque limit function setting (0x2110) is 4 (analog torque limit), torque is limited by the
analog input torque limit. Set the scale of the analog input value at this time.

0x221D Analog Torque Limit Offset ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment 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 . o PDO Change
yne Setting range value Unit | Accessibility assignment atiribute Storage
UINT Otol 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
Variable : Initial . L PDO Change
ing ran ni A ibili . . r
type Setting range value unit ccessibility assignment attribute 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
0 Speed feedback rpm
1 Speed command rpm
2 Speed error rpm
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3 Torque feedback %
4 Torque command %
5 Positional Error pulse
6 Accumulated Operation Overload %
7 DC link voltage \%
8 Accumulated Regeneration Overload %
9 Encoder single-turn data pulse
10 Inertia Ratio %
11 Full-Closed positional error uu
12 Drive Temperature 1 °C
13 Drive Temperature 2 °C
14 Encoder temperature 1 °C
0x2222 Analog Monitor Channel 2 Select P
Vzi;issle Setting range \I;iltii Unit | Accessibility asslijgazent ;?r?;iee 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 . _— PDO Change
bype Setting range value Unit | Accessibility Assignment atiribute 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 ssaErTaT atiribute Storage
O0to
DINT 0 - RwW N Al Y
0x40000000 ° ways es

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).
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0x2225 Analog Monitor Channel 1 Scale ALL
Variable . Initial . L PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment attribute Storage
0to
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 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 . _ PDO Change
type Setting range value Unit Accessibility assignment atiribute Storage
Oto
UDINT 500 - RW No Alwa; Ye
0x40000000 ways S

This specifies the scaling of the variable to be output per 1 V when outputting the monitoring variable
configured as the analog output channel 2. The unit will be that of the variable configured in the Analog

Monitor Channel 2 Setting (0x2222) per 1 V.
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e Velocity Control(0x2300~)

0x2300 Jog Operation Speed ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment 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 . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment 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 Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
UINT 0 to 10000 200 ms RW No Always Yes

This specifies the time, in ms, required for the motor to decelerate from the rated motor speed to the

stop.
0x2303 Speed Command S-curve Time ALL
Variable . Initial . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute 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 . . PDO Change
- Setting range value Unit Accessibility ssaETaT atiribute Storage
INT -6000 to 6000 0 rom RW No Always Yes

For programmed jog operation, you can set the operation speed 1 to 4 and the operation time 1 to 4 as

follows:
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0x2305 Program Jog Operation Speed 2 ALL
Variable . Initial . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment attribute Storage

INT -6000 to 6000 500 rom RW No Always Yes

Refer to the description of Programmed Jog Operation Speed 1 (0x2304).

0x2306 Program Jog Operation Speed 3 ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
INT -6000 to 6000 0 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2307 Program Jog Operation Speed 4 ALL
Variable Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
INT -6000 to 6000 -500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2308 Program Jog Operation Time 1 ALL
Variable : Initial . L PDO Change
A | . .
type Setting range value Unit ccessibility assignment 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 . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute Storage
UINT 0 to 10000 5000 ms RW No Always Yes

Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
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0x230A Program Jog Operation Time 3 ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute 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 . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute 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 Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
INT -1000 to 1000 20 rpm RW No Always Yes
This specifies the speed for index pulse search.
0x230D Speed Limit Function Select ALL
Variable . Initial . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute Storage
UINT Oto 3 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
0x230E Speed Limit Value at Torque Control Mode ALL
Variable . Initial . . PDO Change
- Setting range value Unit Accessibility ssaETaT atiribute 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.
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ALL

0x230F Over Speed Detection Level
Variable . Initial . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment attribute 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 Setting range Initial Unit | Accessibility '.DDO Chz::tnge Storage
type value assignment attribute
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.
0x2311 Servo-Lock Function Select ALL
Variable . Initial . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment 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

Servo-lock function enabled

1
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e Miscellaneous Setting(0x2400~)

0x2400 Software Position Limit Function Select ALL
Variable . Initial . . PDO Change
Setting range Unit Accessibilit . . Storage
type grang value y assighment attribute 9
UINT Oto3 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. The software position limit function will not be activated prior to the
homing operation. In addition, when the upper limit value is less than the lower limit value, this function

will not be activated.

Setting values

Setting details

0

None of positive and negative software position limits are used.

1

the reverse direction.

Only positive software position limit value is used. It is not limited for

for the forward direction.

Only negative software position limit value is used. It is not limited

used.

Both of the positive and the negative software position limits are

0x2401 INPOS1 Output Range P
Variable . Initial . o PDO Change
e Setting range value Unit | Accessibility Assignment atiribute 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.

0x2402 INPOS1 Output Time P
Variable : Initial . L PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility 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 . L PDO Change
iype Setting range value Unit Accessibility assignment 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.
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0x2404 ZSPD Output Range P
Variable . Initial . . PDO Change
A | . .
type Setting range value Unit 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 . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute 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 Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
UINT 0 to 6000 100 rpm RW Yes Always Yes
When the speed error is less than the setting value, the INSPD signal is output.
0x2407 BRAKE Output Speed P
Variable : Initial . L PDO Change
A | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 0 to 6000 100 rem RW No Always Yes

If the motor stops due to servo OFF or servo alarm during rotation, you can set the speed (0x2407) and
delay time (0x2408) for brake signal output, in order to configure the output timing. The brake signal
will be output if the motor rotation speed goes below the set speed (0x2407) or the output delay time

(0x2408) has elapsed after the servo OFF command.

0x2408 BRAKE Output Delay Time P
Variable . Initial . . PDO Change
- Setting range value Unit Accessibility ST atiribute Storage
UINT 0 to 1000 100 ms RW No Always Yes

Refer to the description of 0x2407.
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0x2409 Torque Limit for Homing Using Stopper ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute 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 . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 0 to 1000 50 ms RW No Always Yes

This specifies the time to detect the stopper for homing using a stopper. Set an appropriate value,
depending on the machine.

0x240B Modulo Mode ALL
Variable . Initial . o PDO Change
yne Setting range value Unit | Accessibility assignment atiribute Storage
UINT Oto3 0 - RW No Power Yes
recycling

This specifies whether to use the Modulo function.

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.

0x240C Modulo Factor ALL
Variable . Initial . L PDO Change
Sett Unit | A bilit . . St
type eting range value 5 ceessiiity assignment attribute orage
DINT 1o 3600 | UU RW No Power Yes
Ox3FFFFFFF recycling

This specifies the factor for using the Modulo function.
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0x240D User Drive Name ALL
Variable . Initial . o PDO Change
Setting range Unit Accessibilit . . Storage
type g rang value ! N 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 . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment attribute Storage
DINT Oto1l 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

Parameters are not saved individually. For details on storing a

0
parameter, refer to Storing Parameters (0x1010).

Save the parameters individually. When a parameter is written, it is
immediately stored in the memory.
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e Enhanced Control(0x2500~)
0x2500 Adaptive Filter Function Select ALL
Variable . Initial . . PDO Change
o Setting range value Unit Accessibility T atiribute Storage
UINT Oto5 0 - RW No Always Yes

This specifies the adaptive filter function.

Setting values

Setting details

0

Adaptive filter is not used.

0x250B).

Only one adaptive filter is used. You can check the settings
configured automatically in the Notch Filter 4 Settings (0x250A and

Only two adaptive filters are used. You can check the settings
configured automatically in the Notch Filter 3 (0x2507 and 0x2508)
and 4 Settings (Ox250A and 0x250B).

3~5

Reserved

0x2501 Notch Filter 1 Frequency ALL
Vzi;issle Setting range \I/liltii Unit | Accessibility asslijgazent ;?r?gtiee 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
Va;;is:le Setting range :/r;tlii Unit Accessibility assli:;?nzent ;:t?r?;l?tee Storage
UINT 1to 100 1 Hz RW No Servo off Yes
This specifies the width of the notch filter 1.
0x2503 Notch Filter 1 Depth ALL
Vzi;iszle Setting range \Ilr;t:]ael Unit Accessibility asslijg?lzent E(;t:’?glii Storage
UINT 1to5 1 - RW No Servo off Yes
This specifies the depth of the notch filter 1.
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0x2504 Notch Filter 2 Frequency ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 50 to 5000 5000 Hz RW No Servo off Yes
0x2505 Notch Filter 2 Width ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
UINT 1to 100 1 Hz RW No Servo off Yes
0x2506 Notch Filter 2 Depth ALL
Variable . Initial . . PDO Change
e Setting range value Unit Accessibility ST atiribute Storage
UINT 1to5 1 - RW No Servo off Yes
0x2507 Notch Filter 3 Frequency ALL
Variable . Initial . . PDO Change
A | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 50 to 5000 5000 Hz RW No Servo off Yes
0x2508 Notch Filter 3 Width ALL
Variable . Initial . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute Storage
UINT 1 to 100 1 Hz RW No Servo off Yes
0x2509 Notch Filter 3 Depth ALL
Variable : Initial . L PDO Change
A | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 1to5 1 - RW No Servo off Yes
0x250A Notch Filter 4 Frequency ALL
Variable Setting range Initial Unit Accessibility PDO Chgnge Storage
type value assignment attribute
UINT 50 to 5000 5000 Hz RW No Servo off Yes
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0x250B Notch Filter 4 Width ALL
Variable . Initial . . PDO Change
Al | . .

type Setting range value Unit ccessibility assignment attribute Storage

UINT 1to 100 1 Hz RW No Servo off Yes
0x250C Notch Filter 4 Depth ALL
variable Setting range Initial Unit | Accessibility '.DDO Chz::tnge Storage

type value assignment attribute

UINT 1to5 1 - RW No Servo off Yes
0x250D On-line Gain Tuning Mode ALL
Variable . Initial . . PDO Change

Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT Otol 0 - RW No Servo off Yes
This specifies the On-line Gain Tuning Mode.
Setting values Setting details
On-line Gain Tuning not used
1 On-line Gain Tuning used

0x250E System Rigidity for Gain Tuning ALL
Variable . Initial . . PDO Change

e Setting range value Unit | Accessibility Assignment atiribute Storage

UINT 1to 20 5 - RW 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. After the gain tuning, the following gains will be automatically changed:

Inertia ratio (0x2100), position loop gain 1 (0x2001), speed loop gain 1 (0x2102), speed integral time
constant 1 (0x2103), torque command filter time constant 1 (0x2104), notch filter 3 frequency (0x2507,
TBD), and notch filter 4 frequency (Ox250A, TBD).

0x250F On-line Gain Tuning Adaptation Speed ALL
Variable . Initial . L PDO Change
- Setting range value Unit Accessibility ssaETaT atiribute Storage
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.
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0x2510 Off-line Gain Tuning Direction ALL
Variable . Initial . S PDO Change
Setting range Unit Accessibilit . . Storage
type grang value y assignment attribute 9
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

0x2511 Off-line Gain Tuning Distance ALL
Variable . Initial . _ PDO Change
yne Setting range value Unit | Accessibility assignment atiribute Storage
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 . — PDO Change
ing ran ni A ibili . . r
type Setting range value unit ccessibility assignment attribute Storage
UINT 0to 100 50 % RW No Servo off Yes
(It will be supported later)
0x2513 Disturbance Observer Filter Time Constant ALL
Variable . Initial . . PDO Change
e Setting range value Unit | Accessibility Assignment atiribute Storage
0.1
UINT 0 to 1000 10 RW No Servo off Yes
ms
(It will be supported later)
0x2514 Current Controller Gain ALL
Variable . Initial . o PDO Change
iype Setting range value Unit Accessibility assignment attribute Storage
UINT 1 to 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.
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0x2515 Vibration Suppression Filter Configuration ALL
Variable . Initial . S PDO Change
Al I . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT Oto5 0 - RW No Servo off Yes
(Description will be added later)
0x2516 Vibration Suppression Filter 1 Frequency ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
UINT 0 to 2000 0 0.1Hz RW No Servo off Yes
0x2517 Vibration Suppression Filter 1 Damping ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT Oto5 0 - RW No Servo off Yes
0x2518 Vibration Suppression Filter 2 Frequency ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 0 to 2000 0 0.1Hz RW No Servo off Yes
0x2519 Vibration Suppression Filter 2 Damping ALL
Variable . Initial . _— PDO Change
ipe Setting range value Unit | Accessibility Assignment atiribute Storage
UINT 0to5 0 - RW No Servo off Yes
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® Monitoring (from 0x2600)

0x2600 Feedback Speed ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
INT - - rpm RO Yes - No
This represents the current rotation speed of the motor.
0x2601 Command Speed ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
INT - - rem RO Yes - No
This represents the speed command input to the speed control loop of the drive.
0x2602 Following Error ALL
variable Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
DINT - - pulse RO Yes - No
This represents the positional error of position control.
0x2603 Accumulated Operation Overload ALL
Variable . Initial . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute 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 (W10) will occur; when it reaches 100%, the operation overload alarm (AL-21) will occur.

0x2604 Instantaneous Maximum Operation Overload ALL
Variable . Initial . . PDO Change
Setting range Unit Accessibility . . 9 Storage
type value assignment attribute
INT - - 0.1% RO Yes - No

This represents the maximum value of the operation overload rate output instantaneously from the
drive. This value can be initialized by the initialization of the instantaneous maximum operation

overload.
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0x2605 DC-Link Voltage ALL
Variable . Initial . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assighment attribute Storage
UINT - - Volt RO Yes - No
This represents the DC link voltage by the main power input.
0x2606 Accumulated Regeneration Overload ALL
variable Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
INT - - 0.1% RO No - No

This represents the accumulated overload rate of the regenerative resistor due to regenerative

operation. In case that the value of the accumulated regenerative overload rate reaches 100%, a
regenerative overload alarm (AL-23) will be generated.

0x2607 SingleTurn Data ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute 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 . _— PDO Change
e Setting range value Unit Accessibility Bssignment atiribute 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 . L PDO Change
iype Setting range value Unit Accessibility assignment 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
type Setting range value Unit Accessibility assignment atiribute Storage

DINT - - rev. RO Yes - No

This represents the multi-turn data of multi-turn encoder.

0x260B Drive Temperature 1 ALL
Variable . Initial . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage

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 . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage

INT - - °Cc 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 . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute Storage
INT - - °Cc RO No - No

This represents the temperature measured by the temperature sensor integrated into serial encoder
provided by LS Mecapion (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 . L PDO Change
Sett Unit | A bilit . . St
type eting range value 5 ceessiiity assignment attribute orage

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 . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assighment attribute Storage
UINT - rpm RO No - No
This represents the maximum speed of the driving motor.
0x2610 Drive Rated Current ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
UINT - - 0.1A RO No - No
This represents the rated current of the drive.
0x2611 FPGA Version ALL
Variable Setting range Initial Unit | Accessibility '.DDO Chgnge Storage
type value assignment attribute
STRING - - - RO No - No
This represents the version of the FPGA within the drive.
0x2612 Hall Signal Display ALL
Variable : Initial . L PDO Change
A | . -
type Setting range value Unit 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

0x2613 Bootloader Version ALL
Variable . Initial . L PDO Change
Sett Unit | A bilit . . St
type eting range value 5 ceessiiity assignment attribute orage
STRING - - - RO No - No
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This represents the bootloader version of the drive.

0x2614 Warning Code ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute 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 . . PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
INT - - mV RO No - No

This indicates the voltage in mV, which is inputted to the analogue input channel 1.
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e Procedure and Alarm history(0x2700~ )

0x2700 Procedure Command Code ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute 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(%?(gggjl‘;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)
Oﬁ_“n(%)':)lgg 4‘;un|ng 1 Start auto tuning
1 Servo on
2 Servo off
Index(g:(l)sozss)earch 3 Positive (+) search (0x230C)
4 Negative (-) search (0x230C)
5 Stop to zero speed
Absolut(%:(ag ggg)e rreset 1 Absolute encoder reset
Instantaneous Maximum . . .
. Resets instantaneous maximum operation
Operation Overload ! overload (0x2604) value
Reset (0x0007)
Phase current offset Phase current offset tuning_
tuning 1 (The U-/V-/W-phase offsets gre stored in 0x2015 -
(0x0008) 7, respectively. If the offset is abnormally large,

AL-15 will be generated.)

Software reset

l f

0x2701 Procedure Command Argument ALL
Variable . Initial . . PDO Change
- Setting range value Unit Accessibility ssaETaT atiribute Storage
UINT 0 to FFFFhex 0 - RW No - No
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0x2702 Servo Alarm History ALL
bindex 0 Number of entries
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - 16 - RO No - No
bindex 1 Alarm code 1 (Newest)
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
bindex 2 Alarm code 2
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
bindex 3 Alarm code 3
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
bindex 4 Alarm code 4
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
bindex 5 Alarm code 5
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
bindex 6 Alarm code 6
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
bindex 7 Alarm code 7
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
bindex 8 Alarm code 8
Variable Initial PDO Change
Setting range Unit Accessibility Storage
value assignment attribute
STRING - - - RO No - No
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Subindex 9 Alarm code 9
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Sublndex 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
Sublndex 12 Alarm code 12
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Sublndex 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
Sublndex 15 Alarm code 15
Variable Initial PDO Change
Setting range Unit Accessibility Storage
type value assignment attribute
STRING - - - RO No - No
Sublndex 16 Alarm code 16 (Oldest)
Variable Initial PDO Change
Setting range Unit Accessibility Storage
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 Sublindex 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 . - PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
UINT Oto1l 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 . o PDO Change
yne Setting range value Unit | Accessibility assignment atiribute Storage
UINT 2 t0 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 . _— PDO Change
e Setting range value Unit | Accessibility Assignment atiribute 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 . . PDO Change
- Setting range value Unit Accessibility ST atiribute 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 . - PDO Change
type Setting range value Unit | Accessibility assignment 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 . . PDO Change
A | . .
type Setting range value Unit ccessibility assignment 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
yne Setting range value Unit Accessibility assignment atiribute Storage
Kg.m?.
FP32 - 0.321 RW No Power Yes
10 recycling
This specifies the motor inertia. For a linear motor, set the weight of rotor. The unit is Kg.
0x2807 [Third Party Motor] Torque Constant ALL
Variable . Initial . _— PDO Change
e Setting range value Unit Accessibility Assignment atiribute Storage
FP32 - 0.46 | Nm/A RW No Power Yes
recycling

This specifies the torque constant of a motor. For a linear motor, set the force constant. The unit is N/A.

0x2808 [Third Party Motor] Phase Resistance ALL
Variable . Initial . . PDO Change
- Setting range value Unit Accessibility ssaETaT atiribute Storage
FP32 - 0.82 | ohm RW No Power Yes
recycling
This specifies the phase resistance (= resistance between lines + 2) of the motor.
LS 9-65




9. Object Dictionary

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 . . PDO Change
A | . .
type Setting range value Unit ccessibility assignment 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
]
E
; » Speed
¥  Max speed
0x280A

0x280B [Third Party Motor] TN Curve Data 2 ALL

Variable . Initial . - PDO Change
Al | . .

type Setting range value Unit ccessibility assignment atiribute Storage
FP32 - 100.0 | % 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
0x2808B
= Torque @Max torque / Max togque x 100
Torque
@Max speed [®---"""""Tmmmmommmooomommoooooooos
Pp Speed
Max speed

0x280C [Third Party Motor] Hall Offset ALL
Variable . Initial . - PDO Change
Al | . .
type Setting range value Unit ccessibility assignment attribute Storage
UINT 0 to 360 0 deg RW No Power Yes
recycling

The offset of the hall sensor attached for initial angle of a 3rd party motor may vary depending on
manufacturer. For this case, the hall sensor offset must be checked and correctly set.
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9.3

CiA402 Objects

0x603F Error Code ALL
Variable . Initial . . PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment attribute Storage
UINT - 0 - RO Yes - No
The alarm code which has last occurred in Servo Drive is displayed.
0x6040 Controlword ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
UINT 0 to OXFFFF 0 - RW 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 O to 3.
2 Quick stop
3 Enable operation
4106 Settl_ngs by Refer to the section concerning bits 4 to 9.
operation mode
7 Fault reset 0->1: Alarm/warning reset
8 Halt
° Settings by Refer to the section concerning Bits 4 to 9.
operation mode
10 - -
11to 15 - -

<Description on Bits 0 to 3>

* Bits 0 to 3: Drive state control

Controlword Bit
Command
Bit 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

968 | LS




9. Object Dictionary

Enable operation 0 1 1 1 1
<Description on Bits 4 to 9>
* 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 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

* 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 -
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* Bits 4, 5, 6, 8 and 9: For IP mode operation

Bit Function Value Details

Use of 0 Interpolation disabled
! Interpolation 1 Interpolation enabled
5 - 0 -
6 - 0 -
8 Halt 0 Runs the bit 4 command.

1 Halts the operation according to the Halt Option code (0x605D).

9 - 0 Reserved

* 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
0x6041 Statusword ALL
Variable . Initial . S PDO Change
ing ran ni A ibili . . r
type Setting range value unit ceessibility assignment attribute Storage
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

Ready to switch on

Switched on

Refer to the section concerning Bits O to 7.
Operation enabled

Fault

Voltage enabled

Quick stop

Switch on disabled

Warning

— Reserved

© |00 [ N[O O | »~]W|N|PF|O

Remote Processed as a Controlword (0x6040)
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10

Operation mode
specific

Refer to the sections concerning bits 10, 12 and 13.

11

Internal limit active

Refer to the section concerning bit 11.

12to 13

Operation mode
specific

Refer to the sections concerning bits 10, 12 and 13.

14

Torque limit active

0: no torque limit active 1: torque limit active

15

Reserved

<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

<Description on Bit 11>

« Bit 11: Indicates whether to use an internal limit

Use of an internal limit:

Use N-OT/P-OT contacts

Interpolation speed exceeded (used only in the IP or CSP mode)

<Description on Bits 10, 12 and 13>

* Bits 10, 12 and 13: For PP mode operation

Both the software position limit and internal limit are applied to the target position.

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

=

LS
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13

0 No positional error

Following error

1 Positional error

* 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

* 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)
Target value 0 Ignores the target value (position/velocity/torque)
12
ignored 1 Uses the target value as the position control input
0 No positional error (always 0 in Csv/Torque Mode)
13 | Following error
1 Positional error

* Bits 10, 12 and 13: For IP 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 Interpolation deactivated
12 | IP mode active
1 Interpolation activated
13 - 0 -
Halt (0x6040.8) = 0: Unable to reach the target position
10| Target reached 0 Halt (0x6040.8) = 1: deceleration
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* Bits 10, 12 and 13: For PV mode operation

Bit State Value Details

0 Halt (0x6040.8) = 0: Unable to reach the target position
10 | Target reached Halt (0x6040.8) = 1: deceleration _

1 Halt (0x6040.8) = 0: Reached the target position

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 PT mode operation

Bit State Value Details
0 Halt (0x6040.8) = 0: Unable to reach the target position
10 | Target reached Halt (0x6040.8) = 1: deceleration _
1 Halt (0x6040.8) = 0: Reached the target position
Halt (0x6040.8) = 1: Speed is 0
12 - 0 Reserved
13 - 0 Reserved
0x605A Quick Stop Option Code ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment atiribute Storage
INT Oto 4 2 - RW No Always Yes
This sets the Quick Stop option code.
Setting values Description

0 Not used (transits into Switch On Disabled).

1 Slowly decelerates and then stops the drive according to the quick
stop deceleration (0x6085) setting (Switch On Disabled).

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 . . PDO Change
- Setting range value Unit Accessibility ssaETaT atiribute Storage
INT Oto1l 0 - RwW No Always Yes

This specifies the operation to shut down the servo drive (Operation Enabled state -> Ready to Switch

On state).
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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 Setting range Initial Unit | Accessibility '.DDO Chz::tnge Storage
type value assignment attribute
INT Otol 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

moves to the Not Ready state

Decelerates to a stop; moves to the Switch On Disabled state;

0x605D Halt Option Code ALL
Variable . Initial . o PDO Change
yne Setting range value Unit | Accessibility assignment atiribute 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

move to the Operation Enabled state

Decelerates to a stop based on the quick stop deceleration time;

Operation Enabled state

Decelerates to a stop based on the torque limit; moves to the

Ox605E Fault Reaction Option Code ALL
Variable . Initial . L PDO Change
iype Setting range value Unit Accessibility assignment attribute Storage
INT 0 0 - RW No Always Yes

This sets the operation method which protects the drive system during fault reactions.

Setting values

Description

0

run state.

Does not use the servo drive function. The motor will retain the free-
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0x6060 Modes of Operation ALL
Variabl i Initial . . PD h

ariable Setting nitia Unit Accessibility . o c :?mge Storage
type range value assignment attribute

SINT O0to 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
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 '.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
Variabl i " . - PD h
ariable Setting Initial value | Unit | Accessibility . © c gnge 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
Variable Setting Initial Unit Accessibility _PDO Chz_inge Storage
type range value assignment attribute
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DINT - - pulse RO Yes - No
This displays the actual internal position value in encoder pulses.
0x6064 Position Actual Value ALL
Variabl i Initial . . PD h
ariable Setting nitial Unit Accessibility j @) C gnge Stora
type range value assignment attribute ge
DINT - - uu RO Yes - No
This displays the actual position value in user-defined position units (UU).
0x6065 Following Error Window ALL
Variable Setting Initial Unit | Accessibility PDO Chgnge Stora
type range value assignment attribute ge
Oto
DINT RW N Alw, Y
U Ox3FEFEFEF 600000 uu o] ays es
This specifies the positional error range to check the Positional Error (Statusword, 0x6041.13).
0x6066 Following Error Timeout ALL
Variabl i Initial . . PD h
ariable Setting nitial Unit Accessibility F (@) C r_:lnge 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 Chr_:mge stora
type range assignment attribute ge
0to
DINT 1 RW N Alw, Yi
v Ox3FFFFFFF 00 uu © ays es

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 I.DDO Chgnge 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.
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0x606B Velocity Demand Value ALL

variable Setting Initial value | Unit Accessibility I.DDO Ch‘f"”ge stora
type range assighment 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.
0x606C Velocity Actual Value ALL
Variable Setting Initial value | Unit Accessibility '.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
Variabl i Initial . . PD h
ariable Setting nitial Unit Accessibility . O C r_:lnge 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.

OXBOGE Veloc?ty W?ndow T!me ALL
Velocity Window Time
Variable Setting Initial Wnit | Aceessitility PDO Che.mge 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 (OX606E), then it sets bit 10

of the Statusword (0x6041.10) to 1.

0x6071 Target Torque ALL
Variable Setting Initial Unit Accessibility F’DO Chgnge Stora
type range value assignment attribute ge
-5000 to
INT A% RW Y Al N
5000 0 0.1% es ways o]

This specifies the target torque for the motor in 0.1% increments of the rated torque during torque

control.
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0x6072 Maximum Torque ALL
Variabl i Initial . . PD h
ariable Setting nitial Unit Accessibility j (@) C gnge 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.
0x6074 Torque Demand Value ALL
Variable Setting Initial Unit | Accessibility I?DO 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.
0x6077 Torque Actual Value ALL
Variabl in Initial . PD han r
ariable Setting tia Unit Accessibility . o c {.’1 ge 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.
0x607A Target Position ALL
Variable . Initial . _— PDO Change Stora
! Setting range . Unit | Accessibility . . 9
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 I.DDO 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.
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* 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
Subindex 0 Number of entries
Variable Setting range Initial value Unit ACC?SSIb” .PDO Chgnge Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Subindex 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
Variabl . . . A ibil PD h
ariable Setting range Initial value Unit CC?SSIbI . © c gnge 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.

0x607F Max Profile Velocity ALL
Variable Setting range Initial Unit Accessibility I.DDO Chgnge Stora
type value assignment attribute ge
0to OX7FFFF
UDINT UU/s RW Yes Always Yes
OX7FFFFFFF FFF
This specifies the maximum profile speed for the PP mode operation.
0x6081 Profile Velocity ALL
Variabl : Initial . I PD h
ariable Setting range nitia Unit Accessibility . © c gnge stora
type value assignment attribute ge
O0to
UDINT 200000 UU/s RW Yes Always Yes
OX7FFFFFFF
This specifies the profile speed for the PP mode operation.
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0x6083 Profile Acceleration ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assighment attribute ge
O0to )
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
0to 5
UDINT 200000 UU/s RW No Always Yes
OX7FFFFFFF
This specifies the profile deceleration for the PP mode operation.
0x6085 Quick Stop Deceleration ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
O0to )
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.
0x6087 Torque Slope ALL
Variable . Initial . Accessibilit PDO Change | Stora
Setting range Unit . .
type value y assignment attribute ge
O0to
UDINT 1000 0.1%/s RW Yes Always Yes
OX7FFFFFFF
This specifies the torque slope for the PT mode operation.
0x6091 Gear Ratio
Subindex 0 Number of entries
Variabl . . . A ibil PD h
ariable Setting range Initial value Unit CC?SSIbI ) © C gnge Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Subindex 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 Yes
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recycling
Sublndex 2 Shaft revolutions
Variable Setting range Initial value Unit ACC?SSib” .PDO Ch‘f"”ge Storage
type ity assignment| attribute
DINT | 0 to0x40000000 1 - RW No rei‘;‘é"”er:g Yes
For more information, refer to Section 5.3 Electric Gear Setup.
0x6098 Homing Method ALL
Variable Setting range Initial Unit Accessibility I.DDO Ch‘f"”ge Stora
type value assighment attribute ge
SINT -128 to 127 34 - RW 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
7to 14 Homing using the index pulse and home contact
24 Same as method 8 (does not use the index pulse)
28 Same as method 12 (does not use the index pulse)
33,34 Homing to the index pulse
35 Homing to the current position
-1 Homing using the negative stopper and index pulse
-2 Homing using the positive stopper and index pulse
-3 Homing using the negative stopper only
-4 Homing using the positive stopper only
LS’ 9-81




9. Object Dictionary

0x6099 Homing Speeds
Sublindex 0 Number of entries(Number of entries)
Variable Setting range Initial value Unit ACC?SSIb” '.DDO Chgnge Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Subindex 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
Sublndex 2 Zero search speed(Speed during search for zero)
Variable . - . Accessibil PDO Change
Setting range Initial value Unit ) . . 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 uurs? 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
type Setting range value unit y assighment 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.
In 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.
° 1 Uses the touch probe 1.
0 Single trigger mode
! 1 Continuous trigger mode
0 Triggered by the input of the touch probe 1.
2 1 Triggered by the Index pulse signal.
3 - Reserved
0 Does not capture the rising edge position value of the touch probe 1.
‘ 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.
1 - Reserved
0 Does not capture the rising edge position value of the touch probe 2.
e 1 Captures the rising edge position value of the touch probe 2.
13 0 Does not capture the falling edge position value of the touch probe 2.

>
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LS

1 Captures the falling edge position value of the touch probe 2.
14to 15 - Reserved
0x60B9 Touch Probe Status ALL
Variable Setting range Initial Unit | Accessibility I.DDO Chgnge Stora
type value assighment attribute ge
UINT - - - RO Yes - No
This displays the status of the touch probe.
Bit Value Description
0 Does not use the touch probe 1.
° 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.
2 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
° o1 updated.
Toggles when the falling edge position value of the touch probe 1 is
! o 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.
11to 13 - Reserved
Toggles when the rising edge position value of the touch probe 2 is
o ot updated.
Toggles when the falling edge position value of the touch probe 2 is
o o1 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 (0x60B8) and enable them.
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0x60BA Touch Probe 1 Positive Edge Position Value ALL

Variabl . Initial . PD han r
ariable Setting range tia Unit Accessibility . o c ? ge Stora
type value assighment 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

Variabl . Initial . . PD h
ariable Setting range nitia Unit Accessibility . o c r_:mge 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.

0x60EO0 Positive Torque Limit Value ALL

Variabl . Initial . PD han r
ariable Setting range ta Unit Accessibility . o c {.’1 ge 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.

O0x60E1 Negative Torque Limit Value ALL
variable Setting range Initial Unit Accessibility _PDO 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.
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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 '.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
Variabl . Initial . . PD h
ariable Setting range nitia Unit Accessibility . © c r_:mge 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(1/0 pin 12), 0:Open, 1:Close
18 DI #3(l/O pin 7), 0:Open, 1:Close
19 DI #4(1/O pin 8), 0:Open, 1:Close
20 DI #5(1/O pin 13), 0:Open, 1:Close
21 DI #6(l/O pin 14), 0:Open, 1:Close
22 DI #7(1/O pin 9), 0:Open, 1:Close
23 DI #8(l/O pin 10), 0:Open, 1:Close
24~30 Reserved
31 STO(Safe Torque Off), 0:Close, 1:Open
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O0x60FE Digital Outputs
Subindex 0 Number of entries
Variable Accessibil PDO Change
Setting range Initial value Unit Storage
type ity assignment| attribute
USINT - 2 - RO No - No
Subindex 1 Physical outputs
Variable Accessibil PDO Change
Setting range Initial value Unit Storage
type ity assignment| attribute
UDINT | O to OXFFFFFFFF 0 - RW 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
O0to 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (1/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 (1/O pins 23 and 24)
ol 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)
o 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)
281to 31 Reserved

= Description of bit mask

Bit

Description
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Oto 15 Reserved
Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 3
1o and 4)
Forced output setting (0: Disable, 1: Enable) of DO #2 (1/O pins 23
Y and 24)
Forced output setting (0: Disable, 1: Enable) of DO #3 (1/O pins 25
1o and 26)
Forced output setting (0: Disable, 1: Enable) of DO #4 (1/O pins 1
19 and 2)
20to 31 Reserved
Ox60FF Target Velocity ALL
Variable Setting range Initial Unit Accessibility I.DDO Chr_:mge 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 Setting range | Initial value | Unit Accessibility I.DDO Chgnge Storage
type assignment attribute
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
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10.

Product Specifications

10.1 Servo Motor

10.1.1 Product Characteristcs

Servo Motor Type (APM-0) SEP09A SEP15A SEP22A SEP30A SEPO6D SEP11D
Applicable Drive (L701BLJ) L70cB010o L70B020o L70B0350 L70B0100o
Rated Output [kW] 0.9 15 22 3.0 0.6 11

[N-m] 2.86 4.77 7.0 9.55 2.86 5.25
Rated torque
[kgf-cm] 29.23 48.72 71.46 97.44 29.23 53.59
Maximum [N-m] 8.59 14.32 21.01 28.65 8.59 15.76
instantaneous
torque [kgf-cm] 87.7 146.16 214.37 292.33 87.7 160.78
Rated Current [A] 2.97 4.89 7.17 9.78 3.57 3.27
Max. Current [A] 8.91 14.67 2151 29.34 10.71 9.81
Rated rotation .
speed [r/min] 3000 2000
Maximum rotation [t/min] 5000 3000
speed
[kg-m2x10-4] 6.659 11.999 17.339 22.679 6.659 11.999
Inertia moment
[of-cm-s2] 6.795 12.244 17.693 23.142 6.795 12.244
Permitted load inertia Motor inertia x10
Rated power rate [kwis] 12.32 19.00 28.28 40.21 12.32 22.99
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
P;g):;]:g(cj)n Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and temperature 0-40°C
features -
ﬁ\mb_le_nt 20-80% RH (no condensation)
umidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
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Torgue
Torave APM-SEP09A forave APM-SEP15A . APM-SEP22A
gNm] ’ 1[Nm] LNm]
0.0 ti 16.0 C¢24.0 —
- - — _
8.0 | |
12.0 18.0 —
6.0 @380Vac @380Vac __@380vac
—Cont. Zone 8.0 —Cont. Zone 12.0 Cont. Zone
4.0
2.0 R — 4.0 — 6.0
0.0 0.0 0.0 -
o] 1,000 2,000 3,000 4,000 ,000
Speed Tifmin 0 1.000 2,000 3,000 4809 %000 0 1000 2,000 3.000 4889, 30
Torque Torque Torque
[Nm] APM-SEP30A [Nm] APM-SEP0O6D [Nm] APM-SEP11D
30.0 10.0 T T 18.0
25.0 ===|nt. Zone \\ 8.0 : - b 15.0 i i ‘\
20.0 @380Vac ===Int. Zone 12.0 ===Int. Zone
——Cont. Zone 6.0 @380Vac Ay I @380Vac \\
15.0 =—Cont. Zone \ i 9.0 ==Cont. Zone
10.0 - 4.0 : ; 6.0 N\
5.0 I 2.0 -| 3.0 —
0.0 0.0 0.0
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]

10-2 | stMecapion




st" ecapion

10. Product Specifications

Servo Motor Type (APM-[) SEP16D SEP22D SEPO5G SEP09G SEP13G SEP17G
Applicable Drive (L771B[J) L70B0200o L70B0100o L70B0200o
Rated Output [kW] 1.6 2.2 0.45 0.85 1.3 1.7

[N-m] 7.64 10.5 2.86 5.41 8.28 10.82
Rated torque
[kgf-cm] 77.95 107.19 29.23 55.22 84.45 110.43
Maximum [N-m] 22.92 31.51 8.59 16.23 24.83 32.47
instantaneous
torque [kgf-cm] 233.86 321.56 87.70 165.65 253.35 331.30
Rated Current [A] 4.79 6.54 3.57 3.37 5.19 6.74
Max. Current [A] 14.37 19.62 10.71 10.11 15.57 20.22
Rated rotation [r/min] 2000 1500
speed
Maximum rotation [t/min] 3000 3000
speed
) [kg-m2x10-4] 17.339 22.679 6.659 11.999 17.339 22.679
Inertia moment
[gf-cm-s2] 17.693 23.142 6.795 12.244 17.693 23.142
Permitted load inertia Motor inertia x10
Rated power rate [kWIs] 48.64 91.96 12.32 24.4 57.08 97.61
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
Protection . . . .
method Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient
0-40 °C
Specifications and temperature
features i .
Amb_le_nt 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque Torque Torque
[Nm] APM-SEP16D [Nm] APM-SEP22D [Nm] APM-SEPO5G
25.0 . - 35.0 10.0
‘ | 30.0
) p— I 8.0
200 Int. Zone 25.0 ~—Int. Zone —Int. Zone
15.0 — 2380vac 200 | @380Vac 6.0 @380Vac
) ==Cont. Zone =—Cont. Zone
10.0 i 15.0 /R R N 4.0
10.0 —-_A 50 ——
5.0 5.0 | ’ ‘I
0.0 0.0 \ 0.0
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 Torque Torgue
[Nm] APM-SEP09G [Nm] APM-3EP13G [Nm] APM-SEP17G
18.0 30.0 35.0
15.0 — \ 25.0 30.0 A
~int. Z | J[E—— 25.0 | ==Int. Zone
1290 (rgaeg\?ai 20.0 '@’,‘)‘3'825’\;‘; 20.0 @380Vac
9.0 =—Cont. Zone 15.0 —Cont. Zone 15.0 =Cont. Zone
6.0 10.0 10.0
3.0 5.0 5.0
0.0 0.0 0.0
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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10. Product Specifications

Servo Motor Type (APM-[) SEPO3M SEPO6M SEPOOM SEP12M SFP30A SFP50A
Applicable Drive (L771B[J) L70B0100 L70B020c L70B0350 L70B0500
Rated Output [kwW] 0.3 0.6 0.9 1.2 3.0 5.0
[N-m] 2.86 5.73 8.59 11.46 9.55 15.92
Rated torque
[kgf-cm] 29.23 58.47 87.70 116.93 97.44 162.40
Maximum [N-m] 8.59 17.19 25.78 34.38 28.65 39.79
instantaneous
torque [kgf-cm] 87.70 175.40 263.09 350.79 292.33 406.01
Rated Current [A] 2.52 242 3.62 4.80 9.37 15.49
Max. Current [A] 7.56 7.26 10.86 14.40 28.11 38.73
Rated rotation [r/min] 1000 3000
speed
Maximum rotation [t/min] 2000 5000
speed
) [kg-m2x10-4] 6.659 11.999 17.339 22.679 30.740 52.130
Inertia moment
[gf-cm-s2] 6.795 12.244 17.693 23.142 31.367 53.194
Permitted load inertia Motor inertia x10 Motor inertia x5
Rated power rate [kKW/s] 12.32 27.36 42.60 57.90 29.66 48.59
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
Protection . . . .
method Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features -
Amb_le_nt 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
ey APM-SEPO3M e APM-SEPOGM iy APM-SEPOOM
10.0 20.0 30.0
8.0 - 16.0 ! 25.0
—Int. Zone ~——Int.Zone 20.0 ~Int. Zone
6.0 [ @380Vac 12.0 @380Vac . @380Vac |
—Cont. Zone —Cont. Zone 15.0 =—Cont. Zone !
4.0 ‘ 8.0 |
10.0 t
2.0 T 4.0 — 5.0 | -__--\'
o0 0 500 1 oloo 1,500 2,000 00 | 0.0
Speed [1/min] 0 500 1,000 1,sogpeed2[,r0£r:3in] 0 500 1,000 1,sngpeed2[,3cr)noin]
Torque lorque Torque
[Nm] APM-SEP12M [Nm] APM-SFP30A [Nm] APM-SFP50A
—— 30.0 ¢ 50.0 .
320 | | . I ‘}\ 1 1!
—Int. Zone 25.0 ~Int. Zone \ 40.0 ===Int. Zone A
24.0 @380Vac \ 20.0 @380V 00 @380V
—Cont. Zone 15.0 —Cont. Zone : —Cont. Zong|
16.0 b SN SN . N— o \\ 20.0
8.0 — = r'o ] 10.0 T
H [o
0.0 0.0 0.0
0 500 1,000 1,500 2,000 0 1.000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications

Servo Motor Type (APM-[]) SFP22D SFP35D SFP55D SFP75D SFP20G SFP30G
Applicable Drive (L70B0) L70B020o L70B0350 L70B0500 L70B0750 L70B0200 L70B0500
Rated Output [kw] 2.2 35 5.5 7.5 1.8 2.9
[N-m] 10.50 16.71 26.26 35.81 11.46 18.46
Rated torque
[kgf-cm] 107.19 170.52 267.96 365.41 116.93 188.39
Maximum [N-m] 31.51 50.13 65.65 89.52 34.38 55.39
instantaneous
torque [kgf-cm] 321.56 511.57 669.91 913.52 350.79 565.16
Rated Current [A] 6.56 10.07 15.82 21.36 7.15 11.12
Max. Current [A] 19.68 30.21 39.55 53.4 21.45 33.36
Rated rotation [r/min] 2000 1500
speed
Maximum rotation .
speed [r/min] 3000 3000
[kg-m2x10-4] 30.740 52.130 83.600 121.350 30.740 52.130
Inertia moment
[gf-cm-s2] 31.367 53.194 85.306 123.827 31.367 53.194
Permitted load inertia Motor inertia x5
Rated power rate [kwis] 35.89 53.57 82.49 105.67 42.72 65.38
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
Protection . . . .
method Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and temperature 0-40°C
features AmD:
mbient o .
humidity 20-80% RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque T Torque
[Nm] APM-SFP22D (N1 APM-SFP35D (Nm] APM-SFP55D
400 60.0 : , 80.0 - . : ;
70.0
. N 50.0 : : ‘ : ;
00 w—lnt. Zone AN 40.0 ~Int. Zone \\ :g'g ~=Int Zone | | \\
@3B0V \\ @380v \ : @380V i \
20.0 —Cont. Zone 30.0 [———f—t==—=Cont. Zone 1+ X 400 Cont. Zon
\ . 30.0 :
10.0 — 200 — 20.0 =
10.0 10.0
0.0 0.0 0.0 :
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]
T
T{c;lr?nu]e APM-SEP75D [‘m“]e APM-SFP20G T[‘r’q’f‘n“]e APM-SFP30G
100.0 T 40.0 T T T 60.0 r . .
80.0 ”“‘;Inl. Zone \ 30.0 —nt Zone || \\ 50.0 ==Int. Zlone \
@380V \ - S . N 40.0 @380V
60.0 — i @380V
oo Cont. Zone| \ 20.0 —Cont. Zone AN 30.0 —Cont. Zone \\
) AL 200 '
200 e , 10.0 B —
0.0 0.0 0.0
0 1,000 2.000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 ,000
Speed [/min] Speed [r/min] Speed r;’min]
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10. Product Specifications LS Mecapion

Servo Motor Type (APM-[) SFP44G SFP60G SFP75G SFP12M SFP20M SFP30M
Applicable Drive (L70B) L70B0500 L70B0750 L70B1500 L70B0200 L70B0500
Rated Output [kw] 4.4 6.0 75 1.2 2.0 3.0
[N-m] 28.01 38.20 47.75 11.46 19.10 28.65
Rated torque
[kgf-cm] 285.83 389.77 487.21 116.93 194.88 292.33
Maximum [N-m] 70.03 95.49 119.37 34.38 57.30 71.62
instantaneous
torque [kgf-cm] 714.57 974.42 1,218.02 350.79 584.65 730.81
Rated Current [A] 16.87 22.78 25.96 4.77 7.88 11.92
Max. Current [A] 42.18 56.95 64.90 14.31 23.64 29.80
Rated rotation .
speed [r/min] 1500 1000
Maximum rotation [r/min] 3000 2500 2000
speed
[kg-m2x10-4] 83.600 121.350 143.820 30.740 52.130 83.600
Inertia moment
[gf-cm-s2] 85.306 123.827 146.755 31.367 53.194 85.306
Permitted load inertia Motor inertia X5
Rated power rate [kwis] 93.86 120.23 158.51 42.72 69.97 98.17
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
Protection . . . .
method Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and temperature 0-40°C
features AmD:
mbient o )
humidity 20-80% RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque Torque Torque
[Nm] APM-SFP44G [Nm] APM-SFP80G INm] APM-SFP75G
80.0 - - 100.0 . . - 150.0
70.0 t ] | ; ;
60.0 ==Inl. Zone \ 80.0 ‘ ‘ 1 120.0 - .
380V ~==Int. Zone
ig.g _C@Om_ ore \ 60.0 ——Int. Zone \ - 90.0 @380V
. \ asoy  |H——t—XH — Gt Zonel
30.0 =] | 40.0 — 60.0
20.0 20.0 — 30.0 —7
10.0 t t JR SR S SN S SR — ’
0.0 . : 0.0 0.0
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 500 1,000 1,500 2,000 2,500
Speed [r/min] Speed [r/min] Speed [r/min]
Torque Torque Torque
[Nm] APM-SFP12M [Nm] APM-SFP20M [Nen] APM-SFP30M
40.0 T 60.0 \ 80.0 . . .
: . - 70.0
Y N 50.0 — — \
00 —nt. Zone 40.0 @saov A\ e L e T N\T
@380V = Cont. Zone 50.0 —E:@c?nstogone
20.0 {=—Cont. Zone N\ 30.0 | 40.0 ’
20.0 e — 30.0
100 T —— 10.0 — fg:g
0.0 : 0.0 0.0 ‘
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications

Servo Motor Type (APM-[]) SF44M SGP22D SGP35D SGP55D SGP75D SGP110D
Applicable Drive (L700B) L70B0500 L70B020o L70B0350 L70B0500 L70B0750 L70B1500
Rated Output [kw] 4.4 2.2 35 55 75 11.0
[N-m] 42.02 10.50 16.71 26.26 35.81 52.52
Rated torque
[kgf-cm] 428.74 107.19 170.52 267.96 365.41 535.93
Maximum [N-m] 105.04 31.51 50.13 78.78 89.52 131.30
instantaneous
torque [kgf-cm] 1,071.86 321.56 511.57 803.89 913.52 1,339.82
Rated Current [A] 17.15 6.27 10.03 15.66 18.42 27.41
Max. Current [A] 42.88 18.81 30.09 46.98 46.05 68.53
Rated rotation .
speed [r/min] 1,000 2000
Maximum rotation [t/min] 2,000 3000 2500
speed ’
[kg-m2x10-4] 121.350 51.42 80.35 132.41 172.91 291.36
Inertia moment
[gf-cm-s2] 123.827 52.47 81.99 135.11 176.44 297.31
Permitted load inertia Motor inertia x5
Rated power rate [kwis] 145.48 21.46 34.76 52.08 74.16 94.65
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
Protection . . . .
method Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and temperature 0-40°C
features -
Amb_lent 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque . T Torque
[N ] APM-SFP44M [‘;;“]e APM-SGP22D (Nn] APM-SGP35D
120.0 40.0 60.0 |
— 50.0
90.0 ===|nl. Zone \ 30.0 ===Int. 7 @ \\
,,,,,,,,,,,,,, @300v \ —ni.Zow N 00 S0vac \
60.0 |- {—Ceont. Zone 20.0 @380Vac 30.0 —Cont. Zone
=Cont. Zone . ‘\
30,0 — 100 — \ jzz _____a
0.0 0.0 I 0.0
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 2,500 3,000 0 500 1,000 1,500 2,000 2,500 3,000
Speed [/min] Speed [r/min] Speed [r/min]
Torque T lorque
[Nm] APM-SGP55D INm] APM-SGP75D (Nm] APM-SGP110D
100.0 . 100.0 150.0
80.0 . 80.0 it Zoe @| 120.0 —int. Zone @] \
oo ) 380V
600 ';;-05::9 @ i 60.0 —Cont,azone 90.0 _?:?’?’¥a?°”e |
40.0 =Cont. Zone o] 40.0 60.0
0.0 ‘ 0.0 0.0
0 500 1,000 1,500 2,000 2,500 3,000 0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000 2,500
Speed [r/min] Speed [r/min] Speed [1/min]
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10. Product Specifications

Servo Motor Type (APM-[) SGP20G SGP30G SGP44G SGP60G SGP85G ‘ SGP110G
Applicable Drive (L70BL) L70B0200 L70B0500 L70B0500 L70B0750 L70B1500
Rated Output [kwW] 1.8 2.9 4.4 6.0 8.5 11.0
[N-m] 11.46 18.46 28.01 38.20 54.11 70.03
Rated torque
[kgf-cm] 116.93 188.39 285.83 389.77 552.17 714.57
Maximum [N-m] 34.38 55.39 70.03 95.49 135.28 175.07
instantaneous
torque [kgf-cm] 350.79 565.16 714.57 974.42 1,380.43 1,786.43
Rated Current [A] 6.83 11.08 16.71 19.65 28.24 28.02
Max. Current [A] 20.49 33.24 41.78 49.13 70.60 70.05
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000 2500 2000
speed
[kg-m2x10-4] 51.42 80.35 132.41 172.91 291.36 291.36
Inertia moment
[gf-cm-s2] 52.47 81.99 135.11 176.44 297.31 297.31
Permitted load inertia Motor inertia x5
Rated power rate [kWIs] 25.531 42.41 59.25 84.36 100.5 168.3
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
Protection . . . .
method Fully enclosed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features e
mbient o .
humidity 20-80% RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
] APM-SFP44M e APM-SGP22D ey APM-SGP35D
120.0 40.0 - . 60.0
———— 50.0
90.0 1===Int. Zone \ 30.0 200 ===Int. Zong @ \\
,,,,,,,,,,,,,, @360V \ —Int. Zono : 380Vac \
60.0 | 1=—Cont. Zong| 20.0 @380Vac i’x 30.0 =Cont. Zone
—Cont. Zone 200 ‘\
30.0 . —-—--'--.‘___ 10.0 —_— \ 10'0 .___:-
0.0 0.0 i 0.0
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 2,500 3,000 0 500 1,000 1,500 2,000 2,500 3,000
Speed [1/min] Speed [r/min] Speed [r/min]
T
ey APM-SGP55D (Nm APM-SGP75D e APM-SGP110D
100.0 1000 /71— 150.0
80.0 S P——————— ; -
e ggosgge @ \ 120.0 ===Int. Zone @| \
600 o e A —Cont. Zone |- | 00 —&ont Fone |
40.0 =Cont. Zone \ | 40.0 60.0
00 —) | 20.0 30.0
0.0 ‘ 0.0 0.0
0 500 1,000 1,500 2,000 2,500 3,000 0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000 2,500
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications

Servo Motor Type (APM-[]) SGP150G SGP12M SGP20M SGP30M SGP44M SGP60OM
Applicable Drive (L7(1B[) L7(1B1500C] L7[0B020(] L7[1B050] L7[0B1500C]
Rated Output [kw] 15.0 1.2 2.0 3.0 4.4 6.0
[N-m] 95.49 11.46 19.10 28.65 42.02 57.30
Rated torque
[kgf-cm] 974.42 116.93 194.88 292.33 428.74 584.65
Maximum [N-m] 238.73 34.38 57.30 85.94 105.04 143.24
instantaneous
torque [kgf-cm] 2,436.05 350.79 584.65 876.98 1,071.86 1,461.63
Rated Current [A] 35.70 4,72 7.84 11.73 17.29 22.93
Max. Current [A] 89.25 11.80 23.52 35.19 43.23 57.33
Rated rotation .
speed [r/min] 1,500 1000
Maximum rotation .
speed [r/min] 2,000 2000
[kg-m2x10-4] 424.5 51.42 80.35 132.41 172.91 291.36
Inertia moment
[gf-cm-s2] 433.2 52.47 81.99 135.11 176.44 297.31
Permitted load inertia Motor inertia x5
Rated power rate [kKW/s] 214.8 25.53 45.39 61.97 102.08 112.64
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial type 19[Bit]
Protection . . . .
method Fully enclosed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features -
Amb_@nt 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque
freie APM-SGP150G e APM-SGP12M e APM-SGP20M
250.0 : L 40.0 r R 60.0
200.0 ~Int. Zone @ \ : — 50.0 ——int.Zone \
380Vac \ 00 ~Int. Zone \ 400 @380Vag
150.0 =——Cont. Zone \ @380Vac | \ : —Cont. Zone
20.0 —_ - :
100.0 L \ Cont. Zone \\ 30.0
T~ N 20.0 ]
50.0 ! 10.0 ————— 10.0 "-—-..______-
0.0 0.0 0.0
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 0 500 1000  1.500 2.000
Speed [r/min] Speed [r/min] ' ’ Speed [lu'minJ
iy APM-SGP30M e APM-SGP44M ) APM-SGPEOM
100.0 — 140.0 r . : 150.0 —
120.0 s \ e N
80.0 ~—Int. Zone A ===Int. Zone \ 120.0 \nt’. Zone AN
100-0 @380Vac @380vac
60.0 —é@osrﬁogzie 80.0 —~Cont. Zone 0.0 =—Cont. Zone \
40.0 ) 60.0 \ 60.0 = \
— 40.0 - =
30.0
20.0 20.0 —
0.0 0.0 0.0
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 0 500 1000 1500 2,000
Speed [r/min] Speed [r/min] Speed [r/min]

e
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10. Product Specifications

.
LS Mecapion

Servo Motor Type (APM-0) FEPO9A FEP15A FEP22A FEP30A FEPO6D FEP11D
Applicable Drive (L701BLJ) L70B0100 L70B0200o L70B0350 L70B0100
Rated Output [kW] 0.9 1.5 2.2 3.0 0.6 1.1

[N-m] 2.86 4.77 7.00 9.55 2.86 5.25
Rated torque
[kgf-cm] 29.23 48.72 71.46 97.44 29.23 53.59
Maximum [N-m] 8.59 14.32 21.01 28.65 8.59 15.76
instantaneous
torque [kgf-cm] 87.7 146.16 214.37 292.33 87.7 160.78
Rated Current [A] 3.47 6.68 9.12 9.94 3.28 3.40
Max. Current [A] 10.40 20.03 27.35 29.81 9.83 10.19
Rated rotation [r/min] 3000 2000
speed
Maximum rotation .
speed [r/min] 5000 3000
) [kg-m2x10-4] 6.659 11.999 17.339 22.679 6.659 11.999
Inertia moment
[gf-cm-s2] 6.795 12.244 17.693 23.142 6.795 12.244
Permitted load inertia Motor inertia x 10
Rated power rate [kWIs] 12.32 19.00 28.28 40.21 12.32 22.99
Speed and . .
position detector Standard Serial type 19[Bit]
Protection Fully enclosed-self-cooling IP65 (excluding axis penetration)
method
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features -
ﬁmb_le_nt 20-80% RH (no condensation)
umidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque APM-FEPQSA Terque APM-FEP15A Torque APM-FEP22A
[Nm] [Nm] ] [Nm] i
N 14.0 20.0
* \ 12.0 ! P ! \\ I I
e Init. Zone X s It ZONE
6.0 || ===Int. Zone ¥ 100 — @380Vac N 160 @380Vac ~N
@380Vac \ 80 - = Const. Zone | 12.0 w— Const. Zone |
4o || e Const. Zone
SHE \ g I s B O \
2.0 E— 40 0 L ———
20
0.0 0.0 0.0
0 1,000 2,000 3,000 4éapoged [rjf'f‘??‘? o 1,000 2,000 3,000 4“’5‘::22«1 lsrl,?r(:in] o 1,000 2,000 3,000 4“’5‘::22«1 lsrl,?r(:in]
Torque Torque Torque
APM-FEP30A APM-FEP06D APM-FEP11D
g Nrm) b —
| | 80 i 14.0 | !
250 e—— \ ——Int. Zone \ 120 || —lnt Zone \
200 @380Vac N 6.0 @380Vac @380Vac \\
== (onst. Zone \ == Const. Zone \ 100 | mConst, Zone \
150 |— a0 a0 |
» \ o b T 1 N
— 2.0 B 40 —
50 20
0.0 0.0 - 0.0
0 1,000 2,000 3,000 4'0%opeed lsﬂpgaﬂ] 0 1,000 2,000 Speed 3[,3:‘%"] o 1,000 2,000 SF“S'&Egﬁn]
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. Product Specifications

Servo Motor Type (APM-[) FEP16D FEP22D FEPO5G FEP0O9G FEP13G FEP17G
Applicable Drive (L7BL) L70B020o L70B010oc L70B0200C
Rated Output [kw] 1.6 2.2 0.45 0.85 13 17
[N-m] 7.64 10.5 2.86 5.41 8.28 10.82
Rated torque
[kgf-cm] 77.95 107.19 29.23 55.22 84.45 110.43
Maximum [N-m] 22.92 31.51 8.59 16.23 24.83 32.47
instantaneous
torque [kgf-cm] 233.86 321.56 87.70 165.65 253.35 331.30
Rated Current [A] 4.97 6.80 3.28 3.50 5.39 7.01
Max. Current [A] 14.92 20.04 9.83 10.50 16.16 21.02
Rated rotation [r/min] 2000 1500
speed
Maximum rotation [r/min] 3000 3000
speed
[kg-m2x10-4] 14.619 19.040 5.659 10.179 14.619 19.040
Inertia moment
[of-cm-s2] 14.917 19.429 5.774 10.387 14.917 19.429
Permitted load inertia Motor inertia x 10
Rated power rate [kwis] 39.92 57.95 14.50 28.77 46.85 61.52
Speed and . .
position detector Standard Serial type 19[Bit]
Prrr?é(;‘;]:ggn Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and temperature 0-40°C
features b
mbient )
humidity 20-80% RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque . Torque APM-FEP22D Torque APM-FEPOSG
) APM-FEP16D Nm) Nom]
) 200 8.0 T
120.0 - | P S S
ceInt. Zone 24.0 @ ceInt. Zone \
16.0 ®380Vac 60 @380Vac
—cConst.Zone. | S || heo [ e e N, —Const. Zone
" 1, \ 18.0 1 Const, Z \ ol Const. Z \\
12.0 + | ! \
80 —_—
40 6.0 bt 20
0.0 0.0 0.0 -
V] 1,000 2,000 Soced ;['?!m' ) /] 1,000 2,000 Speed 3[,?100. ] ] 1,000 2,000 Speed 3[,?100' ]
pe r/min r/min r/min]
Torque APM-FEP0SG Torque APM-FEP13G Torque APM-FEP17G
[Nm] [Nm] [Nm]
16.0 — N :
NG 240 i oo [
140 fe e N P — \ ==Int. Zone \
120 \ 180 | = 240 @380Vac \
@380Vac @380Vac
100 | e Const. Zone < ——Const. Zone \\ 18.0 —ComstZone | LN —
8.0 — 1 12.0 |
6.0 \\ \ 12.0 \
P E— F— 60 — i—.-_—-ﬂ
6.0 i
2.0
0.0 0.0 0.0
/] 1,000 2,000 3,000 /] 1,000 2,000 3,000 /] 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
LS copion | 1011




10. Product Specifications

-
LS Mecapion

Servo Motor Type (APM-0) FEPO3M FEPO6M FEPOSM FEP12M ‘ FFP30A FFP50A
Applicable Drive (L7BL) L700B010] L700B035] L700B0751
Rated Output [kw] 0.3 0.6 0.9 1.2 3.0 5.0
[N-m] 2.86 5.73 8.59 11.46 9.55 15.92
Rated torque
[kof-cm] 29.23 58.47 87.70 116.93 97.44 162.40
Maximum [N-m] 8.59 17.19 25.78 34.38 28.65 39.79
instantaneous
torque [kgf-cm] 87.70 175.40 263.09 350.79 292.33 406.01
Rated Current [A] 3.28 3.28 3.33 4.87 9.79 16.07
Max. Current [A] 9.83 9.83 9.99 14.60 29.38 48.22
Rated rotation [r/min] 1000 3000
speed
Maximum rotation [t/min] 2000 5000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19.040 27.960 46.560
Inertia moment
[gf-cm-s2] 5.774 10.387 14.917 19.429 28.531 47.510
Permitted load inertia Motor inertia x 10 Motor inertia x 5
Rated power rate [kKW/s] 14.50 32.25 50.53 68.97 32.61 54.40
Speed and . .
position detector Standard Serial type 19[Bit]
Protection . . . .
method Fully enclosed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features -
Amb_|e_nt 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque APM-EEPO3M Torque APM-FEPOGM Torque APM-FEPOSM
[Nm] [Nm i [Nm ‘ :
8.0 16.0 I 24.0 TN
6o | | ——1nt Zone \ i 120 | [ ——int. Zone 0 ——Int. Zone \
o N — e o] e ~
40 |- 80 |— 120 |—
| N 80 — ; N i
2.0 4.0 i :____‘—'——.__
4.0 T
0.0 0.0 L 0.0 I
0 1000 Speed [r/min] ° roee speed [tjmin] ° oo speed [y/min]
Torque Torque Torque
APM-FEP12M APM-FFP30A APM-FFP50A
[Nm [Nm [Nm
360 | ! - 28.0 : 48.0 :
300 | | 1N l24.0 \ l40.0 L !
: ——Int. Zone \ It Zome \ ——Int. Zone
240 @380Vac 200 ®380Vac N 320 @380Vac
5o L —Const. Zone \ 160 || emmmCONSt ZOME |- . — bao | | —=—Const. Zone
’ : \ 12.0 J )
12.0 — ) 0 —] 16.0 ——
6.0 1 40 8.0
0.0 - 0.0 0.0
0 1,000 2,000 /] 1,000 2,000 3,000 4,000 5,000 /] 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications

Servo Motor Type (APM-[J) FFP22D FFP35D FFP55D FFP75D FFP20G FFP30G
Applicable Drive (L70B) L7[0B020[] | L700B035[] | L7(JBO50[] | L7(OBO75[] | L7[JB020[] | L7(JB035(]
Rated Output [kw] 2.2 35 55 7.5 1.8 2.9
[N-m] 10.50 16.71 26.26 35.81 11.46 18.46
Rated torque
[kof-cm] 107.19 170.52 267.96 365.41 116.93 188.39
Maximum [N-m] 3151 50.13 78.78 89.52 34.38 55.39
instantaneous
torque [kgf-cm] 321.56 511.57 803.89 913.52 350.79 565.16
Rated Current [A] 6.93 9.09 14.70 18.97 7.56 10.04
Max. Current [A] 20.80 27.26 44.10 47.42 22.69 30.12
Rated rotation [/min] 2000 1500
speed
Maximum rotation [t/min] 3000 2500 3000 2700
speed
[kg-m2x10-4] 27.960 46.560 73.850 106.730 27.960 46.560
Inertia moment
[gf-cm-s2] 28.531 47510 75.357 108.908 28.531 47.510
Permitted load inertia Motor inertia x 5
Rated power rate [kwis] 39.46 59.98 93.38 120.15 46.96 73.21
Speed and ) .
position detector Standard Serial type 19[Bit]
P::;?ﬁggn Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and temperature 0-40°C
features -
ﬁmble_nt 20-80% RH (no condensation)
umidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque y Torque APM-FFP35D Torque APM-FFPS5D
Nl APM-FFP22D Nm) v
100 |48.0 \ 80.0
e Te— [40.0 - e Init. ZONR .
2a.0 | ====Int. Zone @360vac \ 60,0 | w—lnt. ZONe | ML
@380Vac 32.0 e Const, Zone @380Vac
18.0 | w—Const. Zone a0 L w00 L —Const. Zone
12.0 16.0 \ |
0.0 0.0 0.0
° 1.000 2000 Speed ;['r(,:'?\gin] ° 1% 2000 Speed ;[-f(}tf'\.’)'iﬂ] ° o 2o Speed [gr',oﬂ':in]
Torque APM-FFP7SD Torque APM-FFP20G Torque APM-FFP30G
[Nm] [Nm] ) [Nm]
e —— S, S ———— 56.0
a0 e Intt. Zone 0 0 l48.0 . \ I |
i Zone 300 T Zee S it Zome
600 | Const. Zone 240 || @380Vac ™ 400 - @380Vac
= Const. Zone 32.0 mConst. Zone |
40.0 \ 18.0 1 124.0
120 — 16.0
200 —
6.0 8.0
0.0 0.0 0.0
° 1000 z’mgpeed [r/min] 0 1.000 2,000 Speeda[P/argin] ° 1.000 000 Speed ;['r?'?:in]
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10. Product Specifications

0

Servo Motor Type (APM-0) FFP44G FFP60G FFP75G FFP12M ‘ FFP20M FFP30M
Applicable Drive (L70BL) L70B050] L70B075 L70B0201 L70B0501
Rated Output [kw] 4.4 6.0 7.5 1.2 2.0 3.0
[N-m] 28.01 38.20 47.75 11.46 19.10 28.65
Rated torque
[kgf-cm] 285.83 389.77 487.21 116.93 194.88 292.33
Maximum [N-m] 84.034 95.49 119.37 34.38 57.30 71.62
instantaneous
torque [kgf-cm] 857.48 974.42 1,218.02 350.79 584.65 730.81
Rated Current [A] 15.68 20.23 20.01 4.83 7.94 11.90
Max. Current [A] 47.04 50.58 50.03 14.50 23.83 35.70
Rated rotation [r/min] 1500 1000
speed
Maximum rotation [t/min] 3000 2500 2200 2000 1700
speed
[kg-m2x10-4] 73.850 106.730 131.290 27.960 46.560 73.850
Inertia moment
[gf-cm-s2] 85.306 108.908 133.969 28.531 47.510 75.357
Permitted load inertia Motor inertia x 5
Rated power rate [kwis] 106.25 136.70 173.64 46.96 78.34 111.13
Speed and ) .
position detector Standard Serial type 19[Bit]
Protection . . . .
method Fully enclosed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features -
Amble_nt 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torgue Torque Torque
[h:?nl APM-FFP44G m[EB"J ) APM-FFP60G him] | APM-FFP75G
80.0 \ a0 | 1200 I
g 7| =——Int. Zone | 1000 — m—=]nit. ZONe
oo | e \\ o || g \ o | E@Wm AN
400 | \ 00 \ 60.0 - \\
40.0 —
20,0 e — 200 — —
20.0
0.0 0.0 0.0
[} 1,000 2.000 3.000 0 1,000 2,000 0 1,000 2,000
) ’ Speed [r/min] Speed [r/min] Speed [r/min]
Torque Torque Torque
Nm) APM-FFP12M o] APM-FFP20M o] APM-FFP30M
36.0 T T T 190.0
56.0 * :
30.0 { t o bl LN 75.0
24.0 __|e—Int. Zone | 400 || It Zone ' 60.0
@380Vac @380Vac it ZOne
18.0 _|wmmConst.Zone | | w0 | 32.0 | w——Const. Zone |- l45.0 e C S ...
| 124.0 by
B | e S B | 30.0
—— 16.0 o —
6.0 - | 80 15.0 -
0.0 0.0 0.0 4
[] 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications

Servo Motor Type (APM-[J) FFP44M FGP22D FGP35D FGP55D FGP75D FGP110D
Applicable Drive (L701B) L7C1B050C] | L7JBO20] | L7CIBO35[] | L7CIBO50C] | L70JBO7501 | L7[1B15001
Rated Output [kw] 4.4 2.2 35 5.5 7.5 11.0
[N-m] 42.02 10.50 16.71 26.26 35.81 16.71
Rated torque
[kgf-cm] 428.74 107.19 170.52 267.96 365.41 170.52
Maximum [N-m] 117.65 3151 50.13 78.78 89.52 50.13
instantaneous
torque [kgf-cm] 1200.47 321.56 511.57 803.89 913.52 511.57
Rated Current [A] 16.69 7.12 8.73 16.04 19.10 27.41
Max. Current [A] 46.73 21.35 26.20 48.11 47.76 68.52
Rated rotation [r/min] 1,000 2000
speed
Maximum rotation :
speed [r/min] 2,000 3000 2700 3000 2500
[kg-m2x10-4] 106.730 41.130 71.530 117.720 149.400 291.36
Inertia moment
[gf-cm-s2] 108.908 41.969 72.990 120.122 152.449 297.31
Permitted load inertia Motor inertia x 5
Rated power rate [kwis] 145.48 26.83 39.04 58.58 85.83 94.68
Speed and . .
position detector Standard Serial type 19[Bit]
Protection . . . )
method Fully enclosed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and | temperature 0-40°C
features -
Ambient 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque Torgue Torque
] APM-FFP44M Nl APM-FGP22D (Nl APM-FGP35D
120.0 320 500
| 40.0 s [t ZONE \
900 | —==Int. Zone N 240 === Int. Zone ®380Vac \
@380Vac @380Vac 300 = Const. Zone
sog || T comtzone \ oo || Tcomuzene \ : \\
N oo b T i
S —— 80 I — —-""-.ﬂ
300 . 10.0
0.0 0.0 0.0 -
0 1,000 , 0 1,000 2,000 3,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque Torque Torque
Nm] APM-FGP55D ] APM-FGP75D ] APM-FGP110D
80.0 90.0 135.0 :

| | 1200 — - -

s [t ZONE ====Int. Zone X ——int.Zore | | 1 . -
g0 @380Vac 60.0 | @380Vac 1';:: | _c@:r;u:“z,:cm \
o L m Conist. Zone \ ==—=Const. Zone 750

60.0
s 30.0 ~ :us:g —
15.0
0.0 0.0 0.0
0 1,000 2,000 3,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications

Servo Motor Type (APM-0) FGP20G FGP30G FGP44G FGP60G FGP85G FGP110G
Applicable Drive (L771B[J) L7(1B020C0 | L7JBO35] | L7CIBO5S0C] | L7CIBO7501 L7(1B150]
Rated Output [kw] 1.8 2.9 4.4 6.0 8.5 11.0
[N-m] 11.46 18.46 28.01 38.20 54.11 70.03
Rated torque
[kgf-cm] 116.93 188.39 285.83 389.77 552.17 714.57
Maximum [N-m] 34.38 55.39 84.03 95.49 135.28 175.07
instantaneous
torque [kgf-cm] 350.79 565.16 857.49 974.42 1,380.43 1,786.43
Rated Current [A] 7.76 9.65 17.11 20.38 28.24 28.02
Max. Current [A] 23.29 28.95 46.19 50.95 70.60 70.05
Rated rotation [r/min] 1500
speed
Maximum rotation [t/min] 3000 2700 3000 2500 2500 2000
speed
[kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36 291.36
Inertia moment
[gf-cm-s2] 41.969 72.990 120.122 152.449 297.31 297.31
Permitted load inertia Motor inertia x 5
Rated power rate [kWIs] 25.531 42.41 59.25 84.36 100.5 168.3
Speed and . .
position detector Standard Serial type 19[Bit]
Protection . . . .
method Fully enclosed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features -
Ambp_nt 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Torque Torque Torque
[Nm] APM-FGP20G [Nm] APM-FGP30G him] APM-FGP44G
350 & 56.0 75.0 —'—-._
280 | ;lm, Zone ., 480 |- ——Int, Zone 600 E—:m o \ —
380Vac 40.0 ac L
210 [ _g"“‘ Zone \\ 120 - —g;:s.:.VZon! 450 ol _23::";:“ \\
\ 24.0 : ; \ ]
14.0 : \ 30.0
—— 16.0 e —
7.0 20 15.0 |
0.0 0.0 - 0.0
0 1,000 2,000 3,000 ] 1,000 2,000 ] 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Terque APM-FGPGOG Torque APM-FGP85G Toraue APM-FGP110G
[Nm] [Nm] [Nm]
100.0 T T 1500 T 180.0 z T
e o e s [ \ |
©®380Vac 1 I S nt. Zone
600 | ===~Const. Zone ™, ! 900 [ _c@:,i?‘;:tm ) il it N\
| I IR 90.0 [
40.0 \ 60.0 ~—
— 60.0 ~—
20.0 30.0 300
0.0 0.0 L | 0.0 |
0 1,000 2,000 0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
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Servo Motor Type (APM-[]) FGP150G FGP12M FGP20M FGP30M FGP44M FGP60M
Applicable Drive (L7(1BL) L7(1B1500C] L7[0B020(] L7(1B075[] L7[0B1500C]
Rated Output [kwW] 15.0 1.2 2.0 3.0 4.4 6.0
[N-m] 95.49 11.46 19.10 28.65 42.02 57.30
Rated torque
[kgf-cm] 974.42 116.93 194.88 292.33 428.74 584.65
Maximum [N-m] 238.73 34.38 57.30 85.94 113.45 143.24
instantaneous
torque [kgf-cm] 2,436.05 350.79 584.65 876.98 1157.59 1,461.63
Rated Current [A] 35.70 4.75 7.88 11.74 17.39 22.93
Max. Current [A] 89.25 14.24 23.64 35.22 46.95 57.32
Rated rotation .
speed [r/min] 1,500 1000
Maximum rotation .
speed [r/min] 2,000 2000
[kg-m2x10-4] 385.05 41.130 71.530 117.720 149.400 291.36
Inertia moment
[gf-cm-s2] 392.90 41.969 72.990 120.122 152.449 297.31
Permitted load inertia Motor inertia x 5
Rated power rate [kKW/s] 236.82 31.93 50.99 54.93 118.17 112.64
Speed and . .
position detector Standard Serial type 19[Bit]
Protection . . . .
method Fully enclosed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0-40°C
features -
Amb_@nt 20-80% RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 m/s2 (5G)
+ Rotational speed-Torque Characteristics ¢
Toraue APM-FGP150G Torque APM-FGP12M Torque APM-FGP20M
08T 4Nl [Nm]
‘ I 56.0 i ]
2000 | s It ZONE 28.0 | —lmj Zone B S U S— 48.0 ——Int. Zone \ i
| @380Vac | l40.0 @380Vac ! ; :
150.0 — wmCont. Zone \\ 21.0 | |====Const. Zone 20 L Const. Zone
100.0 \ 14.0 ‘ \ 240 | \
~y —————____ 16.0 7\____
50.0 7.0 T 80 |
00 0.0 ! 00
0 500 1,000 1,500 2,000 /] 1,000 2,000 /] 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque Torgue Torgue
] APM-FGP30M o] APM-FGP44M - APM-FGP60M
900 T 1200 T 1500 T
1000 — | s | SN
60.0 800 _?:::_V;:n, 20.0 ] —?:f:::n N
60 |1 N LT .
| \ 60.0 \
30.0 A T —— e L —— _
——____——- 200 | 30.0
0.0 i 0.0 0.0
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications LS

B Electric Brake Specifications

Applicable Motor Series SEP/FEP SFP/FFP SGP/FGP
Purpose Maintenance Maintenance Maintenance
Input voltage (V) DC 24v DC 24v DC 9oV
Static friction torque (N*m) 104 40 74
Capacity (W) 194 25 32
Coil resistance (Q) 29.6 23 327
Rated current (A) 0.81 1.04 0.28
Braking mechanism Spring brake Spring brake Spring brake
Insulation class Grade F Grade F Grade F

Note 1)DO NOT apply DC24V power (for interface only) to electronic brake.

You MUST use power source only for electronic brake.
Note 2)Electronic brake installed in our servo motor applies same specifications for each series.
Note 3)Electric brakes are designed to maintain a stop. Never use them for absolute braking.
Note 4) The characteristics of the electric brakes were measured at 20°C.

Note 5) These brake specifications are subject to change. Check the voltage specifications on your specific

motor.
H Heat Sink
Classification Standard (mm) Classification
AP13 350x350x20
AP18 550x550x30
AP22 650x650x35

Note 1) The data on the product features is measured when those heat sinks were applied.

X Exculding axis penetration in the IP grade
% When you attach reducer to the motor, we don't guarantee IP for reducer.
X If you bend over specification designated in cable standard, it is difficult to guarantee IP marked

X It can be satisfied Prtotection grade when you use private cable only.
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10. Product Specifications

10.1.2 Outline Diagram

B SEP Series | APM-SEP0O9A,SEP06D,SEP05G,SEPO3M,
SEP15A,SEP11D,SEP09G,SEPO06M,SEP22A,SEP16D,
SEP13G,SEP09M, SEP30A,SEP22D,SEP17G,SEP12M

89+0.5
20.50.5
4—p9
P 145£0.1 BI04l / -
o
Te) +H
40 3 =
25 | 3
n
3
o oo
2] a - - - - -
— e v
s ‘.E g
oo - ]
o i
=
. -
S5 6 13
o -
s TR LC 38.2
58 "LM+0.5"
"L+0.5"

<Serial S—turn Encoder Connector>

<Serial M—turn Encoder Connector>

FG
Plug : MS3102A20—29P

- -

Plug :
Plug :

MS3102A20—29P

Pin No.| Phase |Pin No.| Phase Pin No.| Phase |Pin No.| Phase
z 7 A VA ! =
N Pha: & =
y = 357
DC 45V —
i [ :
T W =

MS3102A20—15P

Plug :

Pin No.| Phase [Pin No.| Phase
e
V%ESI;_B TEY
GND_B oV |
= SHIELD |

MS3102A20—-29P
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10. Product Specifications

. . Key .
External Dimensions Senelons Weight
L LM LC s | T |w|u )
SEPQ9A,SEP06D,SEPO5G,SEPO3M 201.3(239.3) 143.3(181.3) 93.8(93.6) 19 5 5 3 5.5(7.04)
SEP15A,SEP11D,SEP09G,SEPO6M 225.3(263.3) 167.3(205.3) 117.8(117.6) 19 5 5 3 7.54(9.08)
SEP22A,SEP16D,SEP13G,SEPO9M 249.3(287.3) 191.3(229.3) 141.8(141.6) 22 6 6 35 9.68(11.22)
SEP30A,SEP22D,SEP17G,SEP12M 273.3(311.3) 215.3(253.3) 165.8(165.6) 22 6 6 3.5 | 11.78(13.32)
Note 1)Use DC power (24 V) to operate the brake.
Note 2) The sizes in parentheses apply when attached to the brakes.
B SFP Series | APM-SFP30A,SFP22D,SFP20G,SFP12M,
SFP50A,SFP35D,SFP30G,SFP20M, SFP55D,SFP44G,
SFP30M, SFP75D,SFP60G,SFP44M,SFP75G obesos
72.2+0.5
4-913.5 2%
£0.1 ™)
A )1
0
[©[0-041A] [ | <
i
nQWu 3 ]
8 | 3
2 - | N
. i
by s
g — =
[/[0.02
3.2 |17
00Z1A LC 51.7
"LR” "LM+0.5"
"L+0.5"
<Encoder Connector> <Power Connector> <Brake Type Connector>
Pia‘No‘ Phase [Pin No.] Phase . Pin No.| Color [Phase Phase[Pin No.|Phase
N %o oA A [Red | U
B |White| V U D F/G
oC zsv coO OB C IBlack| W vV E BK+
1 D |Green| FG W F BK—
Plug : MS3102A20-29P Plug : MS3102A22-22P Plug : MS3102A24-10P
<Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>
Pin No.| Phase [Pin No.| Phase Pin No.| Phase |Pin No.| Phase
A MA = A M =
. T
S0 3L =
= 15V VOD_ B +5V
= GND_B ov
= g = SHELD ]
Plug : MS3102A20-29P Plug : MS3102A20—29P
External Dimensions Key Dimensions | Eye | Weight
Model
L LM LC LR S QW (T |W [ U | Bolt | (Kg)
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SFP30A, SFP22D, SFP20G, SFP12M | 261.5(312.9) | 182.5(233.9) | 133(132.7) 124(192)
X
SFPS0A, SFP35D, SFP30G, SFP20M | 295.5(346.9) | 216.5(267.9) | 167(166.7) 17.7(24.9)
79 | 35759 | 60 |8 |10 |5
SFPS5D, SFP44G SFP30M 345.5(396.9) | 2665(317.9) | 217(216.7) 263(33.4)
SFP75D, SFP60G, SFP44M 4055(456.9) | 3265(377.9) | 277(2767) 0 | 3566428
SFP75G(3 3) 4575 3445 295 13 |42 8.1 % [8|12]5 394

Note 1) LF30M or higher-end models have eye bolts.
Note 2) Use DC power (24 V) to operate the brake.

Note 3) The sizes in parentheses apply when attached to the brakes.
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B SGP Series | APM-SGP22D,SGP20G,SGP12M,SGP35D,
SGP30G,SGP20M, SGP55D,SGP44G,SGP30M,SGP75D,
SGP60G,SGP44M,SGP110D,SG85G,SG60M

4—M8 Tap ZE
PCD252+0.5 90'S2tA

2
9)0

220
#200_8 046

"LQ#0.5"
20.5£0.5
"
3 -
= 0
o
55 p I -
— 9 8§ -
] oo
N — | o —
i
=
7 LF
— ol |67
65 "LM+0.5
"L£0.5"

‘A -
M12 Tap DP25
(ZEI05H 2 Tap 3)
<Encoder Connector> <Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>
Pin No.| Phase |Pin No.| Phase Pin No.| Phase [Pin No.| Phase Pin No.| Phase |Pin No.| Phase
y ] A MA = =
2 N B %E N = ﬁ N =
X = - S
DC_45V = B +
] = s i
Plug : MS3102A20-29P Plug : MS3102A20-29P Plug : MS3102A20-29P
<Power Connector> <Brake Connector>
0 Pin No| Color [Phase Pin No.|Phase
Do oA A [Red | U
o o8 B [white[ Vv A BK+
¢ C_|Black| W B | BK-
D |Green| FG C -
Plug : MS3102A22-22P Plug : MS3102A14S-7P
External Dimensions Power Weight
Model
L LM LC LF LQ ) Connector (Kg)
SGP22D, SGP20G, SGP12M | 236.5(302.7) | 171.5(237.7) | 122(121.2) 16.95(30.76)
SGP35D,SGP30G, SGP20M | 256.5(322.7) | 191.5(257.7) | 142(142.2) 21.95(35.7)
19 | 56.4(122.6) | 35_7.., | MS3102A 22-22P
SGP55D, SGP44G, SGP30M | 292.5(358.7) | 227.5(293.7) | 178(177.2) 30.8(44.94)
SGP75D, SGP60G, SGP44M, | 320.5(386.7) | 255.5(321.7) | 206(205.2) 37.52(50.94)
SGP110D, SGP85G, SG60M | 418.5(484.7) | 3535(419.7) | 304(3032) | 21 | 66(132.2) | 45_Z_, | MS3102A 32-17P | 66.2(82.6)

Note 4) Use DC power (90 V) to operate the brake.

Note 5) The sizes in parentheses apply when attached to the brakes.
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Bl SGP Series | APM -

SGP110G
258.54+0.5 6640.5
4-M8 TapBE ggggsﬁg 20.540.5
/: :;']7%%
B S AN N\ a
H
110 ;
M)
96 kB
2 3
<
o o s
- g oI —_—— e e —— e )
] B
® |
3 — |} | =
[=]=]
N
<
A=Y
am 4 21
304
115 353.5+0.5
1 | 468.5+0.5
M12 Tap, amzsji
<Power Connector>
O oS | M2y
DO OA A U
cO OB B \
c w
Plug : MS3102A32—17P D |&X
<Encoder Connector> <Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>
Pin No.| Phase |Pin No.| Phase Pin No.| Phase |Pin No.| Phase Pin No.| Phase |Pin No.| Phase
A 'l A MA - =
2 %E N = @ N =
3L = ST =
DC zS\l : $ gg_s +05:/V
U = = SHIELD |
Plug : MS3102A20-29P Plug : MS3102A20-29P Plug : MS3102A20—29P
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B SGP Series | APM-SGP150G

359.4%0.5 69.5+0.5
)] 21+0.5
le' 0
(]
110 ! ﬁ
98 of 2
o =
g I —— H
| <t
= ®
d BEpT—- -————
IS
c"}?
0
Bz 25
408
116 45840.5
=] 16 57440.5
- |
|
M12 Tap, #0125 %
<Power Connector>
5 HES | ey
DO OA A U
cO OB B \")
Cc w
Plug : MS3102A32—17P D | &Xl
<Encoder Connector> <Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>
P No.] Phase |Pn No.] Phase Pin No.| Phase |Pin No.| Phase Pin No.| Phase |Pin No.| Phase
A MA = =
; 1 2 % N = : N =
S—L +3.Y_ vo%L_B 5V
Dﬁ E Sh (’,'NE_B oV
¥ = SHELD ]
Plug : MS3102A20-29P Plug : MS3102A20—29P Plug : MS3102A420—29P
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MFEP Series| APM-FEPO9A, FEPO6D, FEPO5G, FEPO3M
APM-FEP15A, FEP11D, FEP09G, FEPO6M
APM-FEP22A, FEP16D, FEP13G, FEPOOM
APM-FEP30A, FEP22D, FEP17G, FEP12M

130

<Power Connector>

4= —

89.5+0.5

[/]o.02 [A]
58 o
( .
%
vl -
40 12 o =
25 ] 1 D
3 s
o| ¢l é
-
I— ]
1 I
11
61114
nE LC 38.2
LM+0.5
L+0.5

<Brake Type Connector>

Pin No. Color |Phase Pin No.|Phase

Do OA A Red U
o o B White Vv D F/G
o oe C [Black| W E | BK+
D |Green| FG F [ BK=

Plug : MS3102A20—4P

<Serial S—turn Encoder Connector>

Plug : MS3102A20—15P

Phase |Pin No.

<Serial M—turn Encoder Connector>

Pin No.| Phase |Pin No.| Phase
A MA - =
- — ﬁ =
V- = = =
— BE
Plug : MS3102A20—29P Plug : MS3102A20—29P
. - Key .
External Dimensions Dimensions Weight
Model
L LM LC s | T|w|u (Kg)
FEPO9A,FEPO6D,FEPO5G,FEPO3M 197.3(235.3) 139.3(177.3) 89.8(89.6) 19 5 5 3 5.04(6.58)
FEP15A,FEP11D,FEP0O9G,FEPO6M 217.3(255.3) 159.3(197.3) 109.8(109.6) 19 5 5 3 6.74(8.28)
FEP22A,FEP16D,FEP13G,FEPO9M 237.3(275.3) 179.3(217.3) 129.8(129.6) 22 6 6 3.5 8.48(10.02)
FEP30A,FEP22D,FEP17G,FEP12M 255.3(293.3) 197.3(235.3) 147.8(147.6) 24 7 8 4 10.05(11.59)

Note 1) Use DC power (24 V) to operate the brake.

Note 2)  The sizes in parentheses apply when attached to the brakes.
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B FFP Series | APM-FFP30A, FFP22D, FFP20G, FFP12M
APM-FFP50A, FFP35D, FFP30G, FFP20M
APM-FFP55D, FFP44G, FFP30M
APM-FPF75D, FPF60G, FFP44M

APM-FFP75G _106.5£0.5 _
72.2+0.5
4-¢13.5 oS
+0.1 ™M _@
-
el )
©l0.041A [ | ' 3
o I~
’QW" 3 —]
& | <+
S o)
o poit
@ M - tr————-——- -4 -
- <
sl | b
o —— R =
[-[0.02
32 117
1100414 Le 51.7
“LR” "LM+0.5"
"L+0.5"
<Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>
Pin No.| Phase |[Pin No.| Phase Pin No.| Phase [Pin No.| Phase
A MA = A M =
B % N - N =
S| - —
<L = SC =
— 35V VOD B 5V
— ] oV
= S SHIELD |
Plug : MS3102A20-29P Plug : MS3102A20—29P
<Power Connector> <Brake Type Connector>
s Pin No.| Color |Phase Pin No.|Phdse
Do OA A Red U D F/G
co os B |White| V
C_[Black| W E_[BK+
D [Green| FG F | BK—
Plug : MS3102A22-22P Plug : MS3102A24-10P
External Dimensions Key Dimensions Eye | Weight
Model
L LM LC LR S QW (T |W | U | Bolt | (Kg)
FFP30A, FFP22D, FFP20G, FFP12M | 257.5(308.9) | 178.5(229.9) | 129(128.7) 12.5(19.7)
X
FFPS0A, FFP35D, FFP30G, FFP20M | 287.5(338.9) | 208.5(259.9) | 159(158.7) 35+§‘-‘1 10 17.4(24.6)
79 60
FFP55D, FFP44G FFP30M 331.5(382.9) | 252.5(303.9) | 203(202.7) 8 5 25.2(32.4)
FFP75D, FFP60G, FFP44M 384.5(435.9) | 305.5(356.9) | 256(255.7) ¢ 33.8(41.0)
42_fnee 12
FFP75G(F 3) 439.5 326.5 277 113 96 385

Note 3) Use DC power (24 V) to operate the brake.

Note 4)  The sizes in parentheses apply when attached to the brakes.

Note 5)  Using MS3102A 32-17P Connector
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B FGP Series | APM-FGP22D, FGP20G, FGP12M
APM-FGP35D, FGP30G, FGP20M
APM-FGP55D, FGP44G, FGP30M
APM-FGP75D, FGP60G, FGP44M
APM-FGP110D, FGP85G, FGP60M

"LQ+0.5"
4—M8 Tap BE
PCD252+0.5 90°S2H\
4—¢135 PE - 20.540.5
%, ﬁ PCD23530.2 gy ﬁ]@_ ;
Qz(o he - Te)
o ool §
O o~
ol H ©
55 — = I
2 <+ 7
< — 0
i g A 11 __1_
o
o~
s
= | — 3 E—
)
:'S.
220 L
— LC i L 67
_H__LQ LM£0.5
11| "L+0.5"
T
M12 Tap DP25
(Zeio58 2@ Tap J4B)
<Power Connector> <Brake Connector>
0 Pin NoJ Color [Phase Pin No.[Phase
Do oA A |Red| U A BK+
co o8 B |white] Vv
C_|[Black| W B | BK-
D |Green| FG C -
Plug : MS3102A22—22P Plug : MS3102A14S=7P
<Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>
Pin No.| Phase |Pin No.| Phase Pin No.| Phase |Pin No.| Phase
A MA M - =
e ————— ﬁ T
S—L 33 vo%"_ﬂ 5]
= i -8 SHED
Plug : MS3102A20—29P Plug : MS3102A20—29P
External Dimensions Power Weight
Model
L LM LC LF LQ S Connector (Kg)
FGP22D, FGP20G, FGP12M | 229.5(295.7) | 164.5(230.7) | 115(114.2) 15.42(29.23)
FGP35D, FGP30G, FGP20M | 250.5(316.7) | 185.5(251.7) | 136(135.2) 20.22(34.03)
19 | 56.4(122.6) | 35_2.., | MS3102A 22-22P
FGP55D, FGP44G, FGP30M | 282.5(348.7) | 217.5(283.7) | 168(167.2) 28.02(41.83)
FGP75D, FGP60G, FGP44M, | 304.5(370.7) | 239.5(305.7) | 190(189.2) 33.45(47.26)
FGP110D, FGP85G, FG60M | 418.5(484.7) | 353.5(419.7) | 304(303.2) | 21 | 66(132.2) | 45_2,,, | MS3102A 32-17P 66.2(82.6)
Note 6) Use DC power (90 V) to operate the brake.
Note 7)  The sizes in parentheses apply when attached to the brakes.
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B FGP Series | APM-FGP110G

4—M8 TapZE 4—913.54%

!
220133

M12 Tap, %40|25j i

258.5+0.5 6610.5
20.540.5
ngm
Bl AR 0
H
110 -
96 I
[=]=}
J =2—fHt-—————-H-
(@]
o~
s ]
35 —[j
od)
of
<
s
Bz
4 21
IB.841 304
115 353.5£0.5
468.5+0.5
<Power Connector>
. mps | Aes
DO OA A U
cO OB B "
cC | w
Plug : MS3102A32—17P D | &Xl

<Serial S—turn Encoder Connector>

PCD235+0.2
[omnin

Pin No.| Phase |Pin No.

Phase

A MA

] 3RS

ﬁglg....

Plug : MS3102A20—-29P
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<Serial M—turn Encoder Connector>

Pin No.| Phase |[Pin No.| Phase
e
SL =3
VOD_B F5V
GND_B oV
= SHIETD |

MS3102A20—29P




10. Product Specifications

10.2 Servo Drive

10.2.1 Product Characteristics

Name L7NHB L7NHB L7NHB L7NHB L7NHB L7NHB
Item 010U 020U 035U 050U 075U 150U
Main power Three-phase AC 380-480 V (-15-10%), 50-60 Hz
Input Power
Control power Single-phase AC 380-480 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)
Encoder Type
Tamagawa Serial(Absolute, Incremental)
EnDat 2.2
Speed control
Maximum 1 : 5000
range
Frequency
Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
Control response
performance Speed +0.01% or lower (when the load changes between 0 and 100%)
regulation +0.1% or less (temperature of 25C (£10))
Torgue control
Within £1%
repeatability
FoE (Firmware download)
Communication | EoE (Parameter setting, adjustment, auxiliary functions, and parameter copy
Specification through UDP)
CoE (IEC 61158 Typel2, IEC 61800-7 CiA 402 drive profile)
Physical layer 100BASE-TX(IEEE802.3)
EtherCAT Connector RJ45 x 2
Communication Distance Within 100 m between nodes
Specification DC
(Distributed Sync by DC mode Minimum DC cycle: 250[us]
Clock)
LED display LinkAct IN, LinkAct OUT, RUN, ERR
Cia402 drive Profile Position Mode
profile Profile Velocity Mode
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Profile Torque Mode

Cyclic Synchronous Position Mode
Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode

Homing Mode

Digital

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 12 functions.

(*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2, *P_CL, *N_CL, PROBEZ1,
PROBE2, EMG, A_RST)

==) * Default allocation signal.

Input/Output

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.

(*BRAKEZ, *ALARM+, *READY+, *ZSPD+, INPOS+, TLMT4%, VLMT%, INSPD4,
WARN+, TGON+, INPOS2+)

==) * Default allocation signal.

Analog Monitor

A total of 2 input channels (allocable)

You can selectively allocate a total of 15 kinds of output.

Safety Functions

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

Function

Firmware download, parameter setting, adjustment, auxiliary functions, and

parameter copy function.

usB

communication

Communication

standard

Conform to the USB 2.0 Full Speed Standard.

Connecting

device

PC or USB storage medium

Dynamic braking

Standard built-in (activated when the servo alarm goes off or when the servo is
off)
Note) If excessive DB(Dynamic Brake) or more than allowable inertia is used, the

DB resistor may be burnt.

Built-in functions

Regenerative

braking

Both the default built-in brake and an externally installed brake are possible.

Note) For L70B150U, regenerative braking is installed externally as standard.

Display function

Seven segments (5 DIGIT)

Self-Setting

Function

Possible to set the drive node address by using Rotary Switch

Add-on functions

Gain adjustment, alarm history, JOG operation, origin search

Protection

Overcurrent, overload, excessive current limit, overheat, overvoltage,
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functions

undervoltage, overspeed, encoder error, position following error, current sensing

error, etc.

Use

environment

Use temperature

/Storage 0 ~50[TC], -20 ~ 65[C]
temperature
Use humidity
/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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10.2.2 Outline Diagram

B | /NHBO10U
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*Weight : 1.5 kg (including the cooling fan)
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*Weight : 2.5 kg (including the cooling fan)
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B L 7/NHBO50U

130,4
200
7,5
a2
!
o
ﬁ gﬂ‘ I
) OO ®
HH
g mo
Q¥ HE
[ il
N IR @
=
127,5
1925
*Weight : 5.5 kg (including the cooling fan)
H L7NHBO75U
182,4
6 185
D2 7,5
]
%T e 1] 5 BEE e ° ®
0 i l b
& ™ E
i B © i
®
® ®
‘ 0 130,5
‘ 136 i 177.5

*Weight : 8.5 kg (including the cooling fan)
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B | /NHB150U

220
194 299
o 7,5
[
i = ( \
a Ip I e
L ®
~ u HHHHH
i - d o 4 UEOEODD
33 3 {
4 :[::;II B
E beEEHEY
n ®
|
°
ﬂ ®
[ 12,5
101,6
247,5

*Weight : 15.5 kg (including the cooling fan)
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10.3 Options and Peripheral Devices

m Option (Incremental encoder cable)

Cateqory | Product Name | Applicable Specifications
gory Name (Note 1) Motors
Motor connection Drive connection (ENCODER)
o
—w=r O, |
i [ Eoceder | P | Encoder PIN | Encoder | PIN | Encoder | PIN | Encoder |
i:- Sqpal_| o | Sigeat No. | Signal | MNo. | Signal | No. | Signal
Smmram: AR AR
S Series -
Motor APM-SEP v e e
n\cl)co APM-SFP il 1w S VW] B padshe)
E d APCS-
For ncoaer EoooBS APM-SGP | 1. Motor connection (MS:Military Standard)
signaling cable ooo SERIES a. PLUG specifications : MS3108B 20-29S
(Midium All model 2. Drive connection (CN2)
capacity) mode a. Case specifications: 10314-52A0-008(3M)

or SM-14J(Suntone A}

b. CONNECTOR specifications : 10114-3000VE(3M)
or SM-14J(Suntone)

3. Cable specifications: 7Px0.2SQ or 7Px24AWG

Note 1) 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 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
m Option (serial encoder cable)
Product Name Applicable Specifications
CEiEgeT) Name (Note 1) Motors
Motor connection Drive connection (ENCODER)
1 @ -
‘ ((‘ |L7 B\siﬁw.D
@ =
S/Flat APM-SEP
Series APM-SFP [P et PR ez (P Freoder] P JEeod
motor APM-SGP AT A [M] = oy Fhase L0, Fhase
) APCS | apmerEP AECAE P
_For Encoder | E[JJIDS DE-IE T B AT
signaling cable APM-FFP E] - [H]+5v 5 | swo 2] —
F - |G| OV 76 | —
(medium APM-FGP K[ - [ [snew| % T,j :i oV
capacity) SERIES L] - [ 1 Plate | SHIELD
All models | 1. Motor connection
a. PLUG specifications : MS3108A 20-29S
2. Drive connection (CN2)
a. CASE specifications :
10314-52A0-008(3M) or SM-14J(Suntone)
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b. CONNECTOR specifications :
10114-3000VE(3M) or SM-14J(Suntone)
3. Cable specifications: 3Px0.2SQ or 3Px24AWG

S/Flat
Series
motor

cable

(medium
capacity)

For M-turn APCS-
signaling Encoder ECOODS1

Motor connection Drive connection
@) -

i o P
_l MA | M -
B| MA |N -
APM-SEP lclswolpr] -
D|SIO|R -
APM_SFP E [vDD_B| H | +5V
F GND_H G
APM-SGP K1 - 1 pHes
APM-FEP
APM-FFP 1. Motor connection
APM-EGP a. PLUGspecifications: MS3108A 20-29S

SERIES 2. Drive connection (CN2)
a. CASE specifications :
10314-52A0-008(3M) or SM-14J(Suntone)
b. CONNECTOR specifications :
10114-3000VE(3M) or SM-14J(Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG
4. Battery connection
a. CONNECTOR specification : 5267-02A(Molex)
b. Battery specification : ER6V(TOSHIBA, 3.6V, 2000mAh)

All models

Note 1) The (1717 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
m Option [Medium capacity power cable]
Product Name Applicable e
Category Name (Note 1) Motors Specifications
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Motor connection
/L
| {
fo P LEAD
BO OC
Power cable APM-SEP WIRE
i - APM-FEP
For power (400V/Me_d|u APCF FG
m capacity POOOHS SERIES
130Flange) All models <Motor side Connector>
1. Motor connection
a. PLUG specifications : MS3108A 20-4S
2. Drive connection (U,V,W,FG)
a. U,V,\W pin specifications: 1512(Ferrule)
b. FG pin specifications: 1.5x4(Ring Terminal)
3. Cable specifications: 4Cx1.5SQ or 4Cx15AWG
Motor connection
i
LEAD
WIRE v B
Power cable W ¢
(Brake type) APM-SEP FG FG D
For power (400V//Mediu APCF- APM-FEP Brake + E
or powe m capacity P NB SERIES WIRE — F
130Flange) All models <Motor side Connector>
1. Motor connection
a. PLUGspecifications : MS3108A 20-15S
2. Drive connection
a. U, V, W pin specifications: 1512(Ferrule)
b. FG pin specifications: 1.5 x 4(Ring Terminal)
3. Power cable specifications : 4Cx1.5SQ or 4Cx15AWG
4. Brake power cable connection
a. Connection terminal specifications: 1.5 x 3(Ring
Terminal)
5. Brake cable specifications : 2Cx0.75SQ or 2Cx19AWG

Note 1) The (][I 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
Product Name | Applicable e
Category Name (Note 1) Motors Specifications
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For power

Power cable
(400V/Medium
capacity
below3.5kwW
180Flange)

APCF-
POIS

SFP30A
SFP22D
SFP35D
SFP20G
SFP12M
SFP20M

SGP22D
SGP35D
SGP20G
SGP12M
SGP20M

FFP30A
FFP22D
FFP35D
FFP20G
FFP30G
FFP12M
FFP20M

FGP22D
FGP35D
FGP20G
FGP30G
FGP12M
FGP20M

Motor connection

LEAD
WRE |

FG FG

<Motor side Connector>

1. Motor connection
a. PLUG specification : MS3108A 22-22S
2. Drive connection (U,V,W,FG)
a. U,V,\W pin specification: 2512(Ferrule)
b. FG pin specification : 2.5x4 (Ring Terminal)
3. Cable specifications: 4Cx1.5SQ or 4Cx15AWG

For power

Power cable
(For brake)

(400V/Medium
capacity
below3.5kwW
180Flange)

APCF-
PLIIPB

SFP30A
SFP22D
SFP35D
SFP20G
SFP12M
SFP20M

FFP30A
FFP22D
FFP35D
FFP20G
FFP30G
FFP12M
FFP20M

Motor connection

Drive connection

LEAD
WIRE

Brake +
WIRE -

B
C
FG FG D
E
F

<Motor side Connector>

1. Motor connection
a. PLUG specification : MS3108A 24-10S
2. Drive connection
a. U, V, W pin specification: 2512(Ferrule)
b. FG pin specification: 2.5 x 4(Ring Terminal)

3. Power Cable specifications:: 4Cx1.5SQ or
4Cx15AWG

4. Brake power connection

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

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

Note 1) The (11111 in the name indicates the type and length of each cable. Refer to the following table for this information.

| Cable length (m) l

3

5

10 20
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Robot cable

FO3

FO05

F10 F20

Regular cable

NO3

NO5

N10 N20

Category

Product
Name

Name
(Note 1)

Applicable
Motors

Specifications

For power

Power cable
(400V/Mediu
m  capacity
below7.5kwW
180/220Flan
ge)

APCF-
PII1JS

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

U
A D

o o b 5
WIRE

| >

BO OcC

FG

<MotorZ Connector>

1. Motor connection (MS : Military Standard)

a. PLUG specification : MS3108A 22-22S
2. Drive connection (U,V,W,FG)

a. UV\W,FG E specification : 4.0x 5(Ring Terminal)
3. Cable specification: 4Cx4.0SQ or 4Cx11AWG

Drive connection (CN2

For power

Power cable

(400V/Mediu
m capacity
below7.5kwW

180/Flange)

APCF-
PLIILB

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

FFP50A,
FFP55D,
FFP75D,
FFP44G,
FFP60G,
FFP75G

FFP30M,
FFP44M

Motor connection

1. Motor connection

a. PLUGspecification : MS3108A 24-10S
2. Drive connection

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

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

5. Brake cable specification : 2Cx0.75SQ or 2Cx19AWG
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LS

Note 1) The (101 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

Category

Product
Name

Name
(Note 1)

Applicable
Motors

Specifications

For power

Power cable
(400V/Mediu
m capacity
below15kW
180/220
Flange)

APCF-
PLLOMS

SFP75G,
SGP110D,
SGP85G,
SGP110G,
SGP150G,
SGP60M

FGP110D,
FGP85G,
FGP110G,
FGP150G,
FGPG6OM

Motor connection

LEAD
WIRE v B

FG FG D

1. Motor connection

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

a. U,V\W,FG pin specification: 10x5 (Ring Termianl)
3. Cable specification: 4Cx10SQ or 4Cx7TAWG

For power

Brake cable
(200/400V
220 Flange)

APCS-
POOOSB

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

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

Power connection

Motor connection

Lead Wire| PIN
Phase No.

5 Brake + A
O - B

1. Motor connection

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

a. Connection terminal specifications : 1.5x3(Ring Terminal)
3. cable specification : 2Cx0.75SQ or 2Cx19AWG

Note 1) The 1717 in the name indicates the type and length of each cable. Refer to the following table for this information.
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m Optional cables

Categ Product Name (Note 1) Applicable e
ory Name Drive Specifications
[Upper level controller] [Drive connection]
Pin number display ®
_— | l
For Lﬁ ®
signali 1/0 cable APCS-CN1ODA L7NH SERIES
ng 1. Drive connection (I/O)
a. Case specifications: 10320-52A0-008 (3M)
b. Connector specifications: 10120-3000VE (3M)
c. Cable specifications: ROW-SB0.1Cx20C(AWG
28)
[PC - USB port] [Servo drive — USB]
HES ==
For L .
signali Commugllcatlo APCS-CM5L7U L7NH SERIES 1. P(? connect|0|_1. USB A Plug _
ng n cable 2. Drive connection (USB): Mini USB 5P plug
3. Electrical requirements:
Double shielded, twisted pair, EMI filter installation
(similar product: SANWA At KU-AMB518)
|
11 1
©
CN I/O Connector | APC-CN2NNA L7N SERIES ©)
20 10
1. Case specifications: 10320-52A0-008 (3M)
2. Connector specifications: 10120-3000VE (3M)
// L S
CN STO APCS-CN6J L7N SERIES { =15
Connector g
—— |
1. Case specifications: 2069577-1 (Tyco)
PIN Signal Name | Line color |
@ T | T#/R¥0 Plus White /Dronge
2 T&/RXD Minus Orenge
) Tx/R¥1 Plus While /Craen
ECAT In/Out APCS- N 7 e o Ty
CN Connector CN4NNA L7N SERIES - 46 PLUG 6 | Ta/mxi hinus [Creen
(& Finah 7 Tx/R¥3 Plus White /Brown
B | Te/Rx3 Minus |Brown
12345678 Plole SHILDE
1. Case specifications: 10320-52A0-008 (3M)

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

Cable length (m) 1 2 3 5
Written as 01 02 03 05
m Optional braking resistance
Categ | Product Name Applllcable Specifications
ory Name Drive
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198
n‘ :
T : f5—
IRV300-82Q SEi I | .
Resist Braking 175 ) i
ance | resistance 82[Q] L76B010U /%
s ———— [ e
(300W) 5 S
| )
0]
L 0
ﬂ = [(e]
IRV600-140Q 5 B
218
. . L70B020U
Resist Braking 70Q] /L7DDBO35U 195
ance | resistance (600W*2P) 2P) ,‘
- Making under
review )
wn
10| 235 |
t2x10mm(5.3 Hole or M5 Tap)
1) s [ F
] T -
N IRV600-75Q L70B050U nse1s| | s
esis raking
ance | resistance 25[Q] /L7D§£75U | 195 |
(600W*3P) (3P) g L
I 7— =\ S
£ -_— 3
L %
L DY
| 235 |
IRM2000- =
. . 13.40
Resist | Braking L70B150U | - | -
ance esistance R
resis 13.4[0]
(2000W)
385 ;
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11. Maintenance and Inspection

11.

11.1

Maintenance and Inspection

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
Item

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. "¢

Contact our service center if the
resistance is lower than 10 MR,

Replace the oil

At least once

Remove the oil seal from the

This only applies to motors with

5 years.

seal every 5,000 hours motor and replace it. an oil seal.
General At least once every . Do not disassemble the servo
. . 20,000 hours or after | Contact our service center.
inspection motor yourself.

Note 6)Measure the resistance between the FG and one of the U, V, and W power lines on the servo motor.

=

LS
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(2) Inspecting the Servo Drive

Inspection
Item

Inspection
Period

Inspection process

What to do if you find an
abnormality

Clean the main
body and
control board

At least once a
year

Check if there is any dust or oil

Clean it with air pressure or cloth.

Check for loose

At least once a

Check if terminal block or connector
tightening screws, etc. are not

Tighten the screws.

screws year loose
Check for
defective parts At least once a | Check for discoloration, damage, or
on the main ] : Contact our company.
year disconnection caused by heat.
body or the

control board

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).

% 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 Standardcltl(zlpelacement 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
de P-OT and N-OT inputs are oo 16 section 3.6, "Signals." Turn on the P-OT and N-OT inputs.
Use a resistance tester to measure the
The motor has defects. resistance to the motor lead .termlnal Replace the motor.
(resistance between phases: several
The motor
ohms).
does not
move. [The locking screws are loose.  [Check the locking screws. Tighten any loose screws.
The external wiring is incorrect or[Check 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. Che?k the connection of the motor lead Fix any bad connections.
terminal.
Motor
rotation is [The input voltage is low. Check the input voltage of the drive. Change the power source.
unstable. -
Overloads occur. Check the condition of the machine. Rem_ove any foreign substancgs from the
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
contaminated. substances on the surface of the motor. Clean the surface of the motor.
The motor Reduce the load.
overheats. Check the load on the drive. . .
. . __|Increase the acceleration/deceleration
Overloads occur. Check the acceleration/decelerationj .
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 : o
making a |The bearings are abnormal. g‘j:gsthe bearings for vibrations and Contact us.
strange i
sound. [The parameters are set
incorrectly _— - .
o . __|Check the parameters. Refer to Chapter 9, "Object Dictionary.
(the inertia, gain, and time
constants).
11.2.2 Servo Drive
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B 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
Mot::’rg?ble Wiring is incorrect and check short Replace motor cable
Enco;jr(:g;:able Wiring is incorrect and check short Replace encoder cable
Motor ID [0x2000], encoder
Parameter cable | type[0x2001], encoder form[0x2002] Modifty motor label and parameter
AL=aR error setting vaule should be same with concordantly
IPM fault applied to motor label.
Check if U/V/W phase
~ i 0,

AL -1y Check motor currentffset(0x2015~0x2017) is 5% or Replace motor

Over current

AL- 15

Current limit exceeded

phase resistor

above of the rated current, Replace
drive

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

AL- 5

Current offset

direction
If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
'\f‘(:soé (L:Jlﬁ'/r/::l/t Check whether the U/V/W phase
P offset current offset [0x2015~0x2017] are 5% | Rerun adjusting phase current offset

oversetting

of the rated current or highter.

If alarm occurs continually after
adjusting offset of phase current,

AL-2i

Continuous overload

Drive error .
please replace new drive because
drive has problem.
In case of Check if load which is accumulating _ y
sequent Change drive and motor capacitiy,

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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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], o 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 prover value
setting [0x200F] Value checking prop

Machine part
there is no problem for running Check machine part.

has problem

Motgrrrg?ble Wiring is incorrect and check short Replace motor cable.

Enco:rerg;:able 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-d¢
. Check if displayed value 1 [0x260B] of
Drive temperature 1 . drive temperature is much different .
Drive error Replace the drive

with surrounding temperature when it
is normal condition.

Capacity excess

AL -24

Motor cable open

setting error

by high
frequency Checking overload rate accumulated Adjust value on 0x2009. Use braking
operationg or ) ‘ '
continue regeneration on 0x2606 resistor
regenerative
operating
oy
AL-J3 Parameter Check setting value[0x2009] ~ Set as proper value
Regeneration overload setting error [0x200E] prop
Main power .
input voltage Check whether Main power (544[vac]) 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]

Check value offset current

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.

23
=
'
Mg
[

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 t ture 2 . . .
rive temperature Comparing displayed drive
Drive error temperature 2 [Ox260C]_|n normal Replace the drive
status and the surrounding
temperature.
(U g
AL-ch Reserved

Encoder temperature

AL -30

Encoder communication

AL-31

Encoder cable open

AL-3d

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.

AL-33

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.

Drive error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

AL -4

Z Phase open

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,

0o JCc
nLe - a3

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

Check status of battery access

Connect battery rightly.

Low battery
connected.
When battery
Check whether voltage is over 3.3v. Replace bettery
voltage is low
::” I :"i E Encoder cable Wiring is incorrect and check short
- Replace encoder cable.
Sinusoidal ENC error Check shield and FG disconnect
amplitude
Parameter Check setting valud of encoder type | Check setting encoder type. Check
[x] b
AL - 3 ' setting error [0x2001] speed command.(Maximum:250kHz)
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Alarm Code Causes Details What to check
Sinusoidal ENC . .
f If alarm continue after servo on again,
requncy
Drive error Replace drive. Because drive may

have problem.

resolver error

If alarm continue after servo on again,
Replace drive. Because drive may

have problem.

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may

have problem.

AL-38

Encoder setting error

Drive / Motor
combination

error

Check brand label code of motor and

drive.

Use motor and drive of same brand

label.

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,

AL -4

Under voltage

Drive error Replace drive. Because drive may
have problem.
Check the main power voltage is over
) Recheck the power supply.
Main power 3phase 219[Vac]
input voltage
error Check [0x2605] value is over 310

[Vdc] when main power is accordingly
input

Replace the drive.

running when

power voltage is

Check wiring of main power supply

Use 3 phase as supply voltage.

RL=4

Over voltage

low
_Cht;aclk whetzher the main power voltage Recheck the power supply.
Main power is below 572[Vac]
input voltage Check [0x2605] value is below
error

810[Vdc] when main power is
accordingly input.

Replace the drive.

When braking

resistor is high

Check operating condition

regenerative resistance.

Review the regenerative resistance
consider the operating condition and
load.

Setting value of
acceleration/

deceleration

In case of many time for acceleration /
deceleration

Set longer acceleration / deceleration
time
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Main power fail

Alarm Code Causes Details What to check
If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
Main power check voltage between phase 380-
input voltage Recheck power supply.
error 480[Vac] of L1, L2, L3.
Parameter Check setting value arroding to state Wire or set parameter as input power
Bl -u7 setting error of main power [0x2006] 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.

AL-43

Control power fail

Voltage between
phase of C1, C2
error

Voltage between phase of C1, C2 is
within 380-480[Vac].

Recheck power supply of drive

Drive error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

AL-58

Over speed limit

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] ~
[0x211F]

Readjust gain according to operating
condtion.

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

If alarm continue after servo on again,

Drive error Replace drive. Because drive may
have problem.
Check setting value [0x3000], Set up correct parameter according to
[0x3003], [0x3004]. operating method.
Parameter

setting error

Check [0x6091] Setting value

Set Electronic gear ratio low.

Check setting value on 0x6066 of

Check setting value [0x6091]

Ar-=51 o . Set up correct parameter according to
: pos!t!on error excess time, 0x6065 of operating method.
POS following position error range
Machine part L . .
has problem Checking it was forced by drive part Check Machine part 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
error check Short. Replace motor cable
Encoder cable Disconnect, wiring is incorrect and Replace encoder cable
AL =53 error check Short. P
Excessive SPD .
deviation Parameter _Value of [0'x2000]', [0>'(2001], [0x2002] Modify the_ paramgter as sams as
is same with application motor label. motor label information.
setting

Set Electronic gear ratio low..
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Alarm Code Causes Details What to check
Checking it was forced by drive part
’\r?:gr])lpoeblpear‘rr\t 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.
_ Check parameter that parameter Restore |n|t|_a| pare_ameter (0x1011). If
When O/S is . - you restore it, setting up parameter
setting value was set as maximum RN
GE o changed value of variable form would be changed into initial value. So
AL-513 set up parameter before operating
Parameter checksum If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
o - ) Please download OS or set capacity of
AL -7 Parameter Contact our service center drive again. If alarm continue after
Factory setting setting error Check [0x1008] DeviceName servo on again, Replace drive.
Because drive may have problem.
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[ | Servo Warning

If the drive detects an error classified as a servo warning, it will trigger a warning. In this case, the drive will

maintain normal operation condition. After the cause of the warning is eliminated, the warning will be

automatically cleared. In case of a warning, take an appropriate action. You can specify if each warning is

checked with warning mask configuration (0x2014).

Warning
Bit Warning name
code
0 wo1 Main power phase loss
1 w02 Low voltage of encoder battery
2 wWo4 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
Alarm Code Causes Detail What to check
Main power
inout voltage Check voltage between phase 380- Recheck power suppl
p 9 480[Vac] of L1, L2, L3 P PPIY-
error
i Parameter Check value of main power input . .
i mode set[0x2006] arroding to state of m{eo?srsistﬁ:ap?? rahrggée)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.
Parameter . Alarm will be disappeared if you set “1”
ecr?fggesre[gl?z%\égl]ue of absolute when using ABS encoder as incremental
setting error encoder.
Bad conection of
battery, No Check the status of battery Connect battery rightly.
LOW_BATT
connected.
When battery Check whether battery voltage is over
Replace battery.
voltage is low. 3.3V
Y7 Parameter Setting function of software restriction Change value of software position limit
b [ on location [0x2400], Check value of function[0x2400] or change the set of limit
SW POS LMT . soﬂware restriction on valu_e_ of maximum postl_o_n an_d minimum
- - setting error location[0x607D] position of software position limit{0x607D]
] l‘Lﬂl In case of Check overload warning level Change drive and motor capacitiy,
setting[0x2010] and constant speed )
OV_LOAD sequent section or accumulated operation Please tune gain.
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Alarm Code Causes Detail What to check
operating that overload rate[0x2603] Adjust the setting value overload warning
exceed rated level[0x2010].
load
Motor brake Checking the motor brake is not

Provide supply power to motor brake.
error holding
Motor ID[0x2000],
Parameter Encoder type[0x2001], Modify the parameter as sams as motor
settin Encoder form [0x2002] vaule is same label information.
g .
with motor label.
error
Check value of set of overload Set as proper value
detecting basic load rate[0x200F] prop )
Machine part
There is no problem for running Check machine part has problem
has problem
Z?é?r cable Wiring is incorrect and check Short. Replace motor cable
(IeErTocroder 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
AN error
SETUP Check whether one signal is assigned
more than 2 in digital input signal .
IO setting error | assignment[0x2200] ~ [0x2208] and Set up correct parameter according to
. . operating method.
digital output signal
assignment[0x2210]~[0x2213].
Check if main power has problem or Recheck the power supply.
Main power not
I(:rpr)grt voltage Check that DC link voltage [0X2605] is
ST between 190~405 [Vdc] when main Replace the drive
HH power is supplied correctly.
Ub_VTG Running when
power voltage is | Check wiring status of main power Use 3 phase as supply voltage
low
It is state of EMG Wiring or drive
EMG contact parameter(drivecontrol input1[0x211F], )
digital input signall set[0x2200]~digital | S€t UP correct parameter according to
N error input operating method.
530 heck sinal 16 ing[0x220
EMG 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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11.3 Overload Operating Characteristic Curve

B Overload Operating Characteristic Curve (1kW)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 100 Infinite Infinite
110 55776.0 37937.7 210 100.0 50.1
120 13944.0 9483.9 220 60.0 38.5
130 6197.3 42151 230 40.0 303
140 3486.0 2371.0 240 303 9.7
150 1183.0 926.0 250 242 83
160 566.0 470.0 260 7.0 3.8
170 318.0 273.0 270 6.4 34
180 198.0 173.0 280 5.7 31
190 160.0 117.0 290 4.0 2.7
200 130.0 66.0 300 30 20
100000
10000 \
1000
t
i
100
m
e
—
S 10
. —h
5
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11. Maintenance and Inspection

B Overload Operating Characteristic Curve (2kW, 3.5kW)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 100 Infinite Infinite
110 4602.0 4600.0 210 85.0 40.0
120 1208.0 1208.0 220 54.0 36.0
130 500.0 500.0 230 33.0 25.0
140 323.0 303.0 240 25.0 10.0
150 250.0 150.0 250 20.0 7.5
160 231.0 100.0 260 18.0 35
170 180.0 80.0 270 16.0 31
180 164.0 69.0 280 12.0 29
190 120.0 58.0 290 35 2.5
200 100.0 52.0 300 25 23
10000
1000
T 100
i
m
e
- 10
S
e
5
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B Overload Operating Characteristic Curve (5kW, 7.5kW)

10 +

1

110 120 130 140 150 160 170 130

Overload(%)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 100 Infinite Infinite

110 5760.0 420.0 210 120.0 16.0
120 550.0 300.0 220 60.0 8.0
130 440.0 250.0 230 40.0 4.0
140 360.0 200.0 240 30.0 18
150 300.0 150.0 250 20.0 1.2
160 270.0 120.0 260 18.0 10
170 240.0 100.0 270 16.0 10
180 210.0 60.0 280 14.0 10
190 180.0 45.0 290 6.0 10
200 150.0 35.0 300 5.0 10

10000 -

1000 -

100 4

Time(sec)

190 200 210 220 230 240 250 260 270 280 290 300

Cperation

Stop
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B Overload Operating Characteristic Curve (15kW)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stop Operation Stop
Below 100 Infinite Infinite
110 5760.0 704.0 210 49.0 164
120 1998.0 698.4 220 42.0 135
130 630.0 524.2 230 27.0 3.8
140 540.0 350.1 240 19.6 2.8
150 324.0 176.0 250 12.0 20
160 271.8 135.0 260 10.2 10
170 210.6 94.0 270 6.8 10
180 162.9 60.0 280 34 10
190 111.0 328 290 3.0 10
200 56.0 193 300 2.7 10
10000
1000

100 +
Operation

Time(sec)

Stop

10 +

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Overload(56)
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12. 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?
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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.

A

4

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

i ,,

Carry out test drive with the combination of machine and
servo motor.

A

Actual operation

Verify that, before the test drive, the upper level controller and the servo drive are correctly wired, and

the objects of the servo drive are correctly configured.

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.

e
[
1
|

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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12. 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:

(SRR 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-xx,
refer to Manual Maintenance and Inspection.
(Note) If the Link/Activity LED is not flickering, the communication is not
established.
6 Now, we finished checking the connection and state of input signal circuits to Refer to Section 11

prepare for test drive.

Maintenance and
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.

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.
] [ [5]x]]
B sa[ak @ % =Qo% o0

beegd SR
= B SYSTEM - Configuration - = - -
NC - Configuration Version (Local) | Version (Tarmet) | Boot Setinas (Taraet) | CX Satiinas
PLC - Configuration
=@ 1/0 - Configuration

E} 170 Devices 2
&8 Mappings 7

TwinCAT System Manager

v2 11 (Build 2033)

TwinCAT NC PTR

v2.11 (Build 2038)

time limited to: 2012-10-18
Copyright BECKHOFF @ 1336-2011
bttt wvves biec khoff carm

Registration:
Mame ‘Younjae
Company!

LSmecapion
Rea,-Key: 4TFE-4413-3ICE-DDFC

Server (Port) Timestamp Message

Ready

Search for the EtherCAT communication based devices connected to the
system.

= Right-click the 1/0O Devices in the Work Space pane of the TwinCAT system
to select "Scan Devices."
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12. Test Drive

Fle Edit Actions Vlew Options Help

DSwHd 0 ' E05 #d B avdd dBa 9 2Qdwsd el

SYSTEM - Confiauraion Nurber || Device TR
IC - Configuration
PLC - Configuration

= 10 - Configuration

&8 Mapping s &ppend Device.

[

" Import Device.

@ Paste Cirly
5B Paste with Links  AltCtri+y

Server (Por) | Timestamp Message

Feady

= 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.

X

4 new I/0 devices found

[[]Device 1 [C%1100] | 0K i

[[C A
[[]Device 3 (RT-Ethemnet]  [Local Area Connection (TwinCAT-Intel PCI Ethemnet Adapte

[¥]Device 4 [EtherCAT (v2.10 onl)]  [Local Area Connection 2 [TwinCAT -Intel PCI Ethe|
Select Al
Unzelect All

= If the dialog window below pops up, select the "Yes" button.

TwinCAT System Manager

\ ? } Scan for boxes

[ aw | o=

Add the NC Task of the servo drive to the NC-Configuration.
= |f the dialog window below pops up, select "Yes."

TwinCAT System Manager

\ ? ) EtherCAT drives found, Add drives to NC-Configuration

B (EEET
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LS Mecapion 12. Test Drive

Switch the TwWinCAT System Manager to Free Run state, allowing it to control
devices independently of the TwinCAT PLC and so on.
= If the dialog window below pops up, select "Yes."
7
\:_f) Activate Free Run
[ ®We ) Oz |
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.
= If 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.
s 4@ B =y HR RN (E% Q8w @02
SR e I | [General | EerCAT | BT | Process Data| Starup | CoE - Oniine| Onine | ~
= [B1 NC-Task 1 34F .
HC—Task | SVB State Machine
& e —— _ e | BT
8 & if,j.m 1 & —— Requested State: [sAFECP |
B - e
= B 1/0 Devices DLL Status
B Dev&ewzﬁﬁg?; (42,10 only)) Port A
Device d-Imags-infa PortB
i e Camer/Cezed ]
[} "Pluv.?wa:a(cxmnn-nnm) |:I
= ] Drive 3{LTN(SEMES) Drive)
= § 2nd Transmit PDO mapping File Access over EtherCAT
& B e
=@l 2nd Receive PDO mapping |
&L Contralword @
%EST«EEM Fositon Mame Online Type Size | >Add,, InfOut Use,, Linkedto ]
! el T T
a8 Mappings . I~ | T Pasition Actual,,, I X 1 Input ninDatal , Axis 1_Er
. :~:H§i¥iitlEﬁiiﬁiﬂiiﬁiimi‘:ﬁﬁmé IR ARG < L N
;Ervsr (Por)  Timestamp Meaaag; — —
Feady
Switch the EtherCAT communication state from the SafeOP state to the OP
state, enabling the MailBox Communication and the Process Data
Communication.
= Click the Generate Mappings icon on the menu bar.
Map the images defined in the NC Task and the 1/O Device.
I
=) |am |v HF &
9 = Click the Check Configuration icon on the menu bar.
Check if the configuration currently set is valid.
= oo /| O
= Click the Activate Configuration icon on the menu bar.
Save the Project Configuration in the Windows Registry.
= Bm v ?I@.‘.
Verify if the EtherCAT communication state is switched from the SafeOP state
to the OP state.
= Verify if the states of the servo drive panel monitor and the 1/0O device
10 . . - . .
(servo drive) of the TwinCAT system are in online state as shown in the
figure below.
= Check the panel monitor status.

LSVMecapion | 12-9




12. Test Drive LS Mecapion

SRR K
Ry i

= Check the communication LED.
The Link/Activity LED is flickering.
The RUN LED is on.
= Check the online state of the I/O device of the TwWinCAT system.

In the 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 ] [Bootstrap ]

Current State:
[Fre-Op | [Safe-Op | ikt
Requested State:

[Op ] [Clear Errar ]
DLL Status

Port &: [Carrier / Open

Port B! [Na Carrier / Clased

File Access over EtherCAT
[ Download,., ] [ Upload.., |

= \Verify if the state displayed on the bottom right of the TwinCAT System
Manager menu window is in the Run state.

11 We finished adding the NC-Task and 1/0O Devices (servo drive) to the TwinCAT
System Manager.

B Setting NC-Task Axis Parameters
Order Handling Notes

Set the unit of display of the relevant axis.

= Select the "Axisl1."

= Select the "Settings" tab.

= Select the unit of display for position and speed.

DEEHE B =y HD B % [2]Q[s (o]0l @ @ 2
SYSTEM - Configuration ——— - - - = =
= @ NC - Canfiguration Genara\| Settings ‘Parameter Dynamics | Online | Functions | Coupling | Compensation

= NC-Task | SAF
MC-Task 1 SVB (Link Ta fall Types)... ] |Drive 3 (L7N{SEMES) Drive) |
HE-Task 1-1 ; =
T NG fask Tmase #iz Type: | CANopen DSHDZ (e.g. EterCAT CoE Drive, A¥nnc-B II/B510) v
[ o Azes
1 = i Aris | )
= 4@, bxis 1 _Enc Unit: mm e Display {Only)
Inputs tion:
Outputs Pogition: O & [ Modulo
& Axis 1 Drive Velocity: ] mm/min
T Axis 1_Ctrl
‘SD[LRS( Result
PLC - onfigur:trauns Paosition: Welocity: Acceleration: Jerk:
=1 l 1/0 - Configuration [mm | [mm/s | [mm/s2 | [mm/s3 |
=58 /0 Devices
=== Device 4 (EtherCAT {v2 10 only;
Device 4-Image Axis Cycle Time / Access Divider
Device 4-Image-info Divider: Cycle Time tms): (2,000
Inputs
Qutputs Madulo:! | |
InfoData
[§ Term 1(Cx1100-0004)
1 Drive 3 (LTN(SEMES) Drive)
&8 Mappings
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(Note) Note that the actual unit will not be converted even when the unit shown
in the figure above was converted to mm or degree.

(Note) Change the unit and tune the Axis Scaling Factor below.

Set the Axis Scaling Factor. The Axis Scaling Factor determines the distance of
the axial load movement while the motor shaft makes one revolution.

= Select the "Axisl."
= Select the "Parameter" tab.
= Set "Scale Factor."

= Then, download the settings.

DEEH SR B SR D % [EQ[olerl% (el @ D 7
SYSTEM - Configuration ————— =
= @ NC - Canfi General | NC-Encoder| Parameter | Time C Onling
= [B1 NC-Task | SAF
[B1 NC-Task | S¥B I I ~
= NC-Task I-Image - Encoder Evaluation:
2 : E Lables Invert Encoder Counting Direction
- Als 1 [ Scallng Factor
‘j :xgs }_eq Posifion Bias
)| fiis 1 Drive
T Asis 11l Modula Fa:mr(e“g‘ 0.7 360.0 mm
It Tolerance Window for Madulo Start 00 mm
Qutputs Encoder Mask (maximum encoder value) 0xFFFFFFFF
F/EC chn?ﬂguv?ﬂnn Encoder Sub Mask (absolute range maximum value)  0x000FFFFF
=] - Configuration
B8 1/0 Devices H.etgrenc.e System INCREMENTAL
&8 Mappings - Limit Switches:
Soft Position Limit Minimum Manitaring FALSE
Minimum Position 0.0 mm
Soft Position Limit Maxirmum Monitoring FALSE
Maximum Position 0.0 mm
- Filter:
Filter Time for Actual Position (P-T1) 0.0 B 3
| Downlozd )| (_ Upload | [ Erpand A1 ) [ Collaps A1 ] [ SelectAl ]
| Server (Port) | Timestamp Message

(Note) The default is 0.0001 if the scaling factor is not set.
(Note) After the setting, download the settings.

Set the speed parameter of the test drive axis.
= Select "Axis 1."
= Select the "Parameter" tab.

= Set the "Maximum Velocity", the "Manual Velocity (Fast)", and the "Manual
Velocity (Slow)." Then, download the settings.

M|S @S - TwinCAT System Manager - 'CX_0AFB72' [x]
DEEH Sk &= EEEYEEY) % [2Q w00 @@ 2
= B SYSTEM - Configurat
(Ve Corfguration General | Setings | Earameter | Dynamics | Online | Functions | Counlina | €
= B NC-Task | SAF
NC-Task | SVB [ |
=% NC-Task I-Image ~ Velocifle e —
] E X:S‘:Q d Velocity ET F | /s
= e Al | Masimurn Velocity 0.0 F mm/s
3 & Auis 1Enc Manual Velocity (Fast) 10.0 Fmm/s
:ﬁl s 1 Drive |Manual Velocity (Slow) 50 F_ mm/s
Inputs Callbration Velochty (owards plc cam) 300 T mm/s
Outputs Calibration Velochty (off plc cam) 00 Fmm/s
PLC - Configuration Jog Increment (Forward) 50 F  mm
= '.g;l;gg”e"wgc”;:“”" Jog Increment (Backward) 50 F o mm
88 Mappings +  Dynamics:

+  Limit Switches:

+  Monitaring:

+  Setpoint Generator:
+  NCI Parameter:

+  Other Settings:

(Download ] [_Upload ] [ Expand AT ] (_Collaps AT ] (_SelectAl )

Server (Port) Timestamp Message

Ready

Y Rlime 0%

Set the speed, acceleration, and jerk of the test drive axis.

Set the acceleration, deceleration, and jerk directly for the test drive axis; the
TwinCAT NC can calculate the acceleration based on the configured profile
timing.
= Select the Axis 1.
= Select the "Dynamics" tab.
= Set the acceleration, deceleration, and jerk directly.

e  Select the "Direct" radio button.
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* Set the acceleration, deceleration, and jerk.
* Download the settings.

.tsm - TwinCAT System Manager - ‘CX_0AFB72"

File Edit Actions View Options Help
D&M S0 L 908 6d 8add@@ 0 % (BQdass€r 2
SYSTEM - Configuration - e —
=48 NC - Configuration General | Setiings | Parameter | Dynamics | Online | Functions | Coupling | C |
“[B1 NC-Task | SAF
= NCQ_ETES;( 15vB O Indirect by Acceleration Time
= NC-Task T-Image Maximum Velocity ( max ): 50 mm/s
[ Tables Beceleration Time: 0z s
o S Ares
i Axis 1 Deceleration Time: ag above (02 s
PLC - Configuration smooth stiff
=B o euraton Acceleration Characteristic:
&8 Mappings Deceleration Characterigtic
alt): BAg m |
vitl o v -
() Ditect
Acceleration: 500 mim/s2
Deceleration: as above (900 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.

*  Select the "Indirect by Acceleration Time" radio button.
* Set the acceleration, deceleration, and jerk.
* Download the settings.

sm - TwinCAT System Manager - 'CX_0AFB72"

File Edit Actions View Options Help
D@ S0 C RS Al BlesaR R e B (EGQdwe el R
B8l SYSTEM - Configuration —_— e
S a NC - cgﬂﬁguraqggn General | Seftings | Parameter | D¥namics | Qnline | Functions | Coupling | Compensation |
i MC-Task | SAF
= Nca_s-rask T avE @ Indirect by Acceleration Time
.4 NC-Task 1-Image Maximum Welocity (W max ): 50 mmys
{0 Tables Acceleration Time [0z H
F-a Axes
. i Ais 1 Deceleration Time: asahove |02 E
: PLC - Configuration smooth stiff
= E-é;]\;ﬂgzgg'\l/igcu;mn Acceleration Characteristic: I
&8 Mappings Deceleration Characteristic:
IOTIPAN n =
vt Ve 4
O Direct
Acceleration: 500 mm/s2
Deceleration: asabove  [S00 mm/sZ
Jerk: 5000 mm/s3
Server (Part) Timestarmp Message

Set the Position Lag Monitoring (Positional Error).

= Select "Axis 1."

5 = Select the "Parameter"” tab.

= Set the Position Lag Monitoring.
= Set the Position Lag Filter Time.
= Download the settings.
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AT System Manage

Fle Edit Actons View Options Help

Do &R » C0F Md Seas/d@d @ % =Qdes €02
SYSTEM - Configuration e . . " i i

f NC - Configuration General | Setiings | Parameter | Dynamics | Online | Functions | Counling | Compensation|
- =B NC-Task | 5AF
MNC-Task 13¥B

fer

= NC-Task I-Image - Limit Switches:
Soft Position Limit Minirmurn Maonitoring FALSE B
Iinimurm Position 0.0 F mm
Soft Position Limit Maxirmurm Monitoring FALSE B
Iaxirmum Position 0.0 F mm
— Monftoring:
Pusition Lag Monitoring
PLC - Canfiguration Maximum Position Lag Value
= v peuration Maximum Position Lag Filter Time
| = 5 Device 4 (EtherCAT (v2,10 FOSTO Farge
Device 4-Image Position Range Window
Device d4-Image-into Target Position Monitoring
-1 Inputs e
Outpute Target Position Window
InfoData Target Position Monitoring Time
li Term 1 (Cx1100-0004) In-Target Alarm
B |
2nd Receive PDO m totion Monitoring
WeState Iation Manitoring Window
F MaingsmmDa‘a Mnliin Manitaring Time 2

Upload ] (_Expand Al ] (_Collaps A ] [ Select Al ]

< | =

Server (Porty Timestamp Message

(Note) The Position Lag Monitoring is the difference between the position
reference and the actual position at a given cycle time. When the Position Lag
Monitoring is enabled, the TwinCAT NC generates an alarm if the positional
error exceeds the settings.

B 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.

.~ AlZ28.tsm - TwinCAT System Manager X_0AFB72'

FEile Edit Actions Yiew QOptions Help
D@l S0 P RS 43 B eavdd o % (2Q 8 en?
SYVSTEM - Configuration — .
E a NC - anﬁgurat_ic?n General | Seftings | Parameter | Dynamics | Online | Functions | Coupling | Compensation |
| @ C’NTS_S}‘ELETEVE Setpoint Position: i)
o NC-Task 1-mage 10,0000
D Tables etpoint Yelocity:  [mm/s
= S Aces 10,0000
=] i&i;\ E Override: [%] Total / Control Output: %] Error:
wis | Enc 1000, 000 % 00/ 0,00% 000
@l faxis | Drive ‘ : | L00/AU0; ] - (]
T Axiz 1CHl Status (lng, ) Status (phys,) Enahling
[ FReady [Z]NOT Maving [ Coupled Mode [ Controller
[CICalibrated ~ []Moving Fw [CJin Target Pas, Feed Fw
PLC - [IHas Job [CIMoving B [in Pas, Range [ Feed Bw
140 - Configuration
EE ] |/0DDEWEE§ (EherCAT (2 10 Contraller Kv-Factar: [mmy/s/mm] Beference Velocity: ‘mmy/s]
== Device er e,
Device 4-Image “ ‘g EU g
Device d-Image-Info Taraet Position: [rnm] Target Velocity: mmy/s]
Inputs 1000 30
Outputs ‘g | ‘
InfaData
i Term 1 (CX1100-0008) “l - | + | ++| - - @ | =0
Drive 3 (LTNCSEMES) [ F1 F2 F3 F4 F8 F9
-& 2nd Transmit PDO ¢
-§l 2nd Receive PDO m
WeState
®-% InfoData
# &8 Mappings
K] | A
Server (Porty Timestamp Message ~

= Click the "Set" button.

Set Enabling
Controller m
Feed Fw

Ovemnde [%]:

100 Al

= Select "Controller”, "Feed Fw", and "Feed Bw."
= Set the Override to 100%.
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= Click the "OK" button.

[

[ RO iR N N ]

Use the buttons shown below to manually perform the drive test (JOG).

Make a reverse rotation at the specified Manual Velocity

F1l (Fast).

Make a reverse rotation at the specified Manual Velocity

> F2 (Slow).

+ Make a forward rotation at the specified Manual Velocity

F3 (Slow).

++ Make a forward rotation at the specified Manual Velocity

F4 (Fast).

Carry out the test drive with a relative coordinate.

= Set the "Target Position."
= Set the “Target Velocity.”
» Click “F5.”

OAFB m|
=" B SeesHE B % (21Q0 6% (0" €3 7
SVETEM - Configuration ——
i HC - Cnnfiguraﬂgﬂ General | Seftings | Parameter | Dynamicz | Onling | Functions | Counling | Compensation
= [B1 NC-Task | S4F .
NC-Task 1 SYB ] | ‘ Setpoint Position: nim]
=} NC-Task 1-Image ; 0.0000 0.0000
[ Tables Lag Distance {min/max}: nim] Actual Velocity:  [mmy/s) Sefpoint Velocity: [mmy/s]
) m Anes [ 0,0000 ¢-0.001. 0.0013] | 0,0000] | 0.0000°
= - Axis | Override: [%] Total / Control Output: %] Errar:
‘H‘ 2&3 }—E"{C [ 100.0000 %| | 0,00/ 0.00%] | 0(0x00]
2 i
- A::i LC:',\(E Status (log.) Status (phys.) Enabling
Inputs [¥] Ready [FNOT Moving [ Coupled Mode [+ Controller Set
Outputs [] Calibrated [IMoving Fw [JIn Target Pos, Feed Fu
PLC - Configuration [JHas Job [IMoving Bw [1In Pos, Range Feed Bw
= 1/0 - Configuration
= B@ 1/0 Devices Contraller Kv-Factar! [rm,/s/mm] Refersnce Velociy: mmys]
=7 Device 4 (EtherCAT (v2,10 1 ‘ﬂ 50
Device 4-Image
3 Device d4-Image-Info Taraet Position: [rnm] Target Velocity: “mmy/'s]
Inputs 1000 30
Outputs ‘g ‘ ‘
©-§ InfoData
F Tem 1 (C1100-0004) —— M = | i | ++| - ® | =0
=24 Drive 3 (LIN(SEMES) [ F1 F2 F3 F4 F8 72
2nd Trangmit PDO
2nd Receive PDO m
WeState
InfoData
&t Mappings
<l ] 2
Server (Port) Timestamp Message o~

= 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".
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Set Enabling _
[] Contraller oK
oot
 fours
Override [%]:

100 All

The test drive of servo drive using the TwinCAT NC axis is completed.

12.3 Test Drive Using LSIS PLC (XGT + PN8B)

B Test Drive Procedure
Handling Notes

Order
1 Launch the XG-PM.

Create a new project.
On the menu bar, click Project - New Project.

1oe ) mE

AW, EE=T- =T L
| Ea 1% DK AHZ)
AP THE WA,

VR 2
DRI UE #A
DU $8 FT

2 sar sz

1CHGECP st sts
2CHAGEDN. WL hast
JCHGE, W0 55t
MGG oW aa

B0

Teezaas

* R A= & == ==
jzu-\nwe,{a-meu B \wa aw (e

uzz ==aew vseun

Name the new project.
3 = Select the PLC series and the CPU type.
= Select the module type (XGF-PN8B), and click OK.

stMecapion 12-15




12. Test Drive

stMecapion

6-PM
| ZERER) BIE HIIW
I 2- T

EBSl) SURGD S0 20 SRR

EECEE T
ZEmE Oy [T

TR
PLE ABZ

@rEg ol
CRUBRIC)  WaECRUE w

zams geag

Crrery

WSO G MWL e A 20120710

E S

8

s 0
S8 NEN L
2n 60 su
O 28 RHEEWD OB CA0ISYL ©ESHIVE
P [ —
an  WCEm T wem 0 ¥
SRHOH 28 oD (40 (R @ 100

28 2820

= PP 13- 201
[. » v e v (RS S T

Wen e

[EXE]

[

G-PM
| sz=s@) maE 251
E2-1- 1

|

wEER

e
= B LIN_TesI(Z01a07 00350

"
S € NowCosF-PNEE )

The PC and the PLC are connected for communication.
= On the menu bar, click Online = Connection.
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=  When the PC and the PLC are connected, the connection between the PLC
and the servo drive will be enabled as shown in the figure below:

Heun
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[0 S SEI0 §E S S S2AE GOENE UaGUc:

<\ em an (TSR]

O

5% . \we on (EETETEET

o

L0

P @ B39 WOLi i

Connect PLC with Servo Drive.
= For the first connection, enable the network parameters and the servo
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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.

4GP B
| ZemE® BzE w0 ZoenD) RUEGD S0 20N SEEH

EEET LEER I !

| it MOL20 @ %01

Bl ERES
v (REOE RS
haw

L use SAFPUE @ SN0 MO0 @R

= Make sure that the state of the servo drive panel monitor is as the figure
below:

o

x |
it x|

l

[
D

= Check the state of the status LEDs.
The Link/Activity LED is flickering.
The RUN LED is on.

(Note) The automatic connection of network servo registers the device
connected to the XGT, and initializes the parameters of the connected device.

(Note) For subsequent connections, connect or disconnect the XGT and the
servo drive by connecting the entire servos or disconnecting them respectively,
since the device has been registered and its parameters initialized through
automatic servo connection.

(Note) In case that there is any change in the connected device of the XGT,
initialize the parameters of the device connected by the automatic servo
connection.
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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.

* |tcan 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 = 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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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:

[

’ e n

= 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. Appendix

13.1 Firmware Update

13.1.1 Use of USB OTG

The drive performs USB host function to search for firmware files in the USB memory and download
them to flash memory inside the drive. You can easily update the firmware using the USB memory and
OTG cable without a PC. The update procedure is as follows:

(1) Prepare a download cable (USB OTG cable) and a USB 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.

IEEY
122

|
—
.‘-.‘-!

(7-segments display a message when downloading the firmware using the OTG)
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(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.: TwWinCAT) 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

" boot " State?

Yes

No

v
Write Request
Transfer *Password, *File
Name

Receive error-request

Receive Ack-request

Data request
*Packet Number
*File Data

Receive Ack-request

Data request (Final Data)
*Packet Number
*File Data

Receive Ack-request

—

T4 T4 7T 1

Servo Drive

Change "boot” State

Receive Write Request
*Password, *File Name

Do the Name and
password match?

No
v

Error request
Error code : 0x8009

Ack-request
*packet Number : 0x0

Receive Data request
Write the data to flash ROM

Ack-request
*packet Number : next time
packet number of data

Receive Data request
Write the data to flash ROM

Ack-request
*packet Number : next time
packet number of data

(1) Establish communication between the drive and the TwinCAT.

(2) 1/0 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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B SeavHd B 2| =2Q R e @07

=0l

= @ NC - Configuration
-[B1 NC-Task | S4F

e SVSTEM - Configuration

NC-Task 1 SVB

| Process Data | Startup | CoE - Onfine Online |

:Eeraw EtherCAT | DC

State Machine

=t NC-Task 1-Image Init
Tables Current State! BOOT
© S des Pre-0p | Safe-Op |
ot s 1 = —— Requested State:  [BOOT
PLC - Configuration O | ClearEror |
= 1/0 - Configuration
- B8 1/0 De\{mes OLL Status
== Delece.Z (EtherCAT) Part & [Camer70pen
evice 2-image
Device 2-mage-Info Port B Flo Carrier / Closed
2 Inputs
3 Outputs
w0 § InfoData e
+ w4 Drive 1 (LTN(SEMES) Drive)
=88 Mappings
g NC-Task 1 SAF - Device 2 (EtherCAT) File Access over EtherCAT
&8 NC-Task 1 SAF - Device 2 (EtherCAT) - Info Download, ., Upload..,

Server (Port) | Timesta

mp [Message

@ TwinCAT 5.,
@ TwinCAT 5.,
@ TwinCAT 5.,
@ TwinCAT 5.,
BT AT @
Feady

2013-05-18 2 10:43:04,,
2013-05-18 28 1
2013-06-18 2T 1 3
2013-05-18 2F 10:43:03,
INIINE_1R S 1422

Initializing COM Server TcEventLogger !

Loading configuration of COM server TcEwentLogger !

Shutting down COM Server TcEventLoggar !

Saving configuration of COM server TcEventLogger |

TuwinC 8T Quatarm Ractart inffiatard fm Omehlafld: 102 1822 141 1 1 nnrt 20780

(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.

File Edit Actions Vie
sl

w  Options  Help

B = HR B 2 2Q e @07

[0l

| 1C - Configuration

= E@ /0 Devices
=== Device Z(E!

Inputs
Outputs
InfoData
= g8 Mappings
ga MC-Task 1
e MC-Task 1

+ SYSTEM - Configuration
= MNC-Task | SAF

PLC - Canfiguration
= 1/0 - Configuration

Device 2-Image

5
&
5
= 2| Drive 1 (LTH(SEMES) Drive)
I

Genaral | EtherCAT| DC | Process Data | Startup | CoE - Online  Online ‘

NC=Task 1 5VB State Machine
=t NC-Task 1-Image Init R
Tables Current State: BOOT
) e ARES M | Bt Flequested State: BOOT
i fixis 1 Op Clear Error '

DLL Status
therCAT) Port & [Carrier 7 Open
Device 2-Image-Info Port B: Mo Carrier / Closed
e Carer 7 ol —
o G Closed—

File Access over EtherCAT

Download.., Upload...

SAF - Device 2 (EtherCAT)
SAF - Device 2 (EtherCAT) - Info

Server (Port)

@ TwinCAT 5. 2013-0
@ TwinCAT ...
@ TwinCAT 5...
@ TwinCAT 5.,
A Tuin 4T ©
Ready

2013-05-18 2R 1
2013-05-18 27 1 e
2013-05-18 27 10:43:03,.,
IN19-NE-17 ©F 104907

[ Timestarmp [ Message
3:04,

Initializing COM Server TcEventLogger |
Loading configuration of COM server TcEwentLogger |
Shutting down COM Server TcEventLogger!

Saving configuration of COM server TcEventLogger !
Tuwdn™&T Quetarn Roctart initisted frarn Srachlatd: 192 1R2 2 141 1 1 nart 327600
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(7-segments display a message when downloading the firmware using the FoE)
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(7-segments display a message when Flash deletion is complete while downloading the firmware using
the FoE)

*Caution

The following error occurs if you try to download before the required 10 seconds pass for the
flash memory to be cleared. Two error windows shown below may indicate that the flash
memory is not deleted completely, or the file name does not match. Check the file name, wait
for 10 seconds until the flash memory is cleared, and then try it again.

m Manager ; em Manager
’j j ITNFW__W
L A0S Error 1861 (0x745): "ADS ERRCR: timeout elapsed’ - A0S Error 1792 (0x7000: 405 ERROR: General D5 Error’

; danager - ‘af:
File Edit Actions View Options Help

Dewl SIS 5 EAER R RICRAL-E AN

I8 SYSTEM - Configuration . .
= @l NC - Configuration General | EerCAT| DC | Process Data | Starup | Co - Online Online |
=-B1 NC-Task 1 34F )
HC-Task 1 SVB State Machine
= NC-Task T4mage Init I
3
K Pt | [ ] ;:;’ueltiftsetate‘ [ —
- Ais 1 :
PLC - Configuration M m
=4 1/0 - Configuration
ER ] \/O[E)evices2 ECAT) DLL Status
=5 Device 2 (Ether g [Carer/Open
Device 2-mage Part & Carrier / Open
Device 2-Image-info Part B: o Cartier / Closed
a1 Inputs
] Outputs
w4 InfoData o Carer / Closed
-] Drive 1 (LTH(SEMES) Drive)
8 Msppings | herCAT
61 NC-Task 1 SAF - Davice 2 (EtherCAT) EeaLEssuarrtherl
§i NC-Task T S4F - Device 2 (EtherCAT) - nfo Uplozd..

(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:

j ECATFW_
L A0S Error 1792 (0=700): “"AD5 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.

Ly =T
File Edit Actions ew Options  Help

D& wld A Eaavdaah @9 EQe el T

S SYSTEM - Configuration - -
= @ NC - Configuration General | EtherCAT| DC | Process Data | Startup | CoE - Online  Online |
= MNC-Task | 54F .
NC-Task 1 S¥B State Machine
= NC-Task 1-mage Init | Bootstrap |
Tables Current State: EOOT
o) S Aures Pre-Op | _Sate-Op | .
- it Axis | o] Clear Error ! State: 209y
PLC - Configuration B
= 1/0 - Canfiguration
-5 170 Devices DLL Status
o= Dev[l)ce‘z (EtherCAT) Port & [Camer/ Open
evice 2-Image
Device 2-Image-Info Port B: Mo Carrier / Closed
# Inputs
e Quiputs
= @ InfoData [Fo Camier 7 Closed
& Drive 1 (LN SEMES)
--a8 Mappings )
&8 NC-Task 1 SAF - Device 2 (EtherCAT) File Access aver EtherCAT
&8 NC-Task 1 SAF - Device 2 (EtherCAT) - Info k W Upload..,
Server (Por) | Timestamp [ Message il
@ (65535 2012-09-26 2= 2:31:15 . ‘Drive 1{L7N SEMES)’ {1001): FoE Err: 'ECATFW__@" °
@ (6553 2012-09-25 ‘Drive 1 (L7 SEMES)Y (1001} state change aborted (requested "OP", back to 'PREOP"),
@ (6563 2012-08-25 ‘Drive 1 (LN SEMES)' (1001}: "PREOP to SAFEOP failed! Error: ‘check device state for SAFEOP", AL Status '0x0012° read ani
? (65535) 2012-09-25 ‘Drive 1 (L7M SEMES)Y (1001) 'PS": CoE (InitDown’ 0x1c13:00) - SDO Abu‘n ("Attempt to write a read only object,’, 0x06010002 =
. v

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.

L 4

Dom(/)rﬁoad

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.

H Operation of OS Download
Firmware Upgrade [E]

Current Software Version 0.54

i Open Firmware Downloader

All communications will be stopped during download!!!

1) Click the “Open Firmware Downloader” button
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ﬁ% Firmware Upgrade
Connect USB cable and power on the Equipment.
0%
Current : L7NHADD1(0. 54) | Mew :
Total Length : | Total Packet : | Current Packet :

—

2) To load the appropriate firmware file, click the "Load" button..

i 27
& )=[) « LINH > 150123 » Debug » Bxe N EEE P
2>  MEQ =~ Ml @

i =Hm7| | 0E FET g X
[ | | 7] L7NHA_FW_0.61.bin 2015-01-27 % . BIN Do
B HE sl
E =2 Y o
FEEEE
) 24
B o
= A
o 2%
N 7z v 4 m | b
M2 0|Z(N): L7NHA_FW_0.61.bin ~ | BIN File (*bin) - |
=7](0) H#2 |

3) Select the BIN file of the firmware to transmit and press the Open button.
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w7 Firmware Upgrade
Connect USB cable and power on the Equipment.
0%

Current : L7MHADD (0. 54) | New : LZMHADO1(0.61)
Total Length : 892300 byte | Total Packet : 14372 | Current Packet :
—

4) “Total Length" and "Total Packet" of the loaded firmware are displayed.

ﬁ».?’ Firmware Upgrade

Connect USB cable and power on the Equipment.

0%

Current : LMHADD1(0. 54)

New : L7NHA001(0.61)

Total Length ; 892300 byte |

Total Packet : 14872 |

Current Packet ;

EF.“: Load

5) Press the "Start" button to start transmission. 10 seconds are counted down to clear the
internal memory in the drive. (For L7NH and L7P, the segment 7 should display "USB". For

PEGASUS, ared "ERR" LED should be illuminated.)

TE}? Firmware Upgrade

Transmission in progress, wait please.

L ] 19%
Current : LAMHADO1(0. 538) | Mew : LTMHADO1(0.61)
Total Length ; 892300 byte | Total Packet : 14872 | Current Packet : 2870

=, Start

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.)
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W Transmission completed.

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.)

H An Error Occurs During Transmission

i | Transmission failed, try again.

m Turn off and on the drive and repeat the above process from (2) to (7)

Warning @

l . Firmware types do not mach.

m Check firmware drive type and capacity to transmit.

Warning @

l . Downgrade is not supported for the current version.
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m Check firmware version. The firmware version is lower than current one can't be

downloaded
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Quality Assurance

Product Name LS Mecapion Servo Drive InsthtI?a(t)ifon
Model name L7NHB Series V\g:ﬁ)ndty

Name

Customer Address
Phone
Name

Retailer Address
Phone

This product was produced using strict quality control and testing procedures developed by LS Mecapion
technicians.

The warranty applies for 12 months after the date of installation. The warranty is valid for 18 months after
the date of manufacture if the installation date is not filled out. However, the term of this warranty may
change depending on the terms of the contract.

Free Technical Support

If the drive malfunctions under proper usage conditions and the product warranty is still valid, contact one
of our agencies or designated service centers. We will repair the drive free of charge.

Paid Technical Support

The warranty does not cover technical support if:
= The malfunction is the result of negligence on the part of the consumer.

= The malfunction is the result of inappropriate voltage or defects in the machines connected
to the product.

= The malfunction is the result of an act of god (fire, flood, gas, earthquake, etc.).

= The product was modified or repaired by someone other than our agency or service center.
= The LS Mecapion name tag is not attached to the product.

= The warranty has expired.

¥ After installing the servo, fill out this quality assurance form and send it to our quality assurance
department (technical support).

Send to: LS Mecapion Quality Assurance Service
Phone: 82.53.593.0066 (154)Fax: 82.53.591.8614

Visit the LS Mecapion homepage (http://www. Ismecapion.com) for more information and services.



http://www.lsis.biz/

User Manual Revision History

Number Date issued Revised content VS Notes
number
1 2014.09.24 Added functions and precautions 1.1
2 2014.11.06 Added New Model(L7NHBO50U) 1.2
3 2015.05.15 Added functions and modified typing error 14
4
5
6
7
8
9

Green Management

Product Disposal

LS Mecapion considers protecting the The LS Mecapion servo drive is
environment a high priority. We work hard to environmentally friendly.
protect the Earth. - You can disassemble the drive and recycle the

iron, aluminum, bronze, and synthetic resin
(cover) components.




