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Introduction

Introduction

Greetings! Thank you for choosing iX7NH Series product.

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

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

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

e Our company retains all patents, trademarks, copyrights and other intellectual property rights to

the materials in this manual. Therefore, the information contained in this manual is only intended
for use with our company products, and using it for any other purposes is prohibited.
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Safety precautions are categorized as either Warning or Caution, depending on the severity of
the consequences.

Precautions Descriptions
® Danger Failure to comply with the guidelines may cause serious injury or death.

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

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

W Electric Safety Precautions

O Danger

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

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

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

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

= Do not open the servo drive cover during operation.

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

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

B Fire Safety Precautions

A\ caution

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

= Disconnect the input power if the servo drive malfunctions.




Introduction

B Installation Precautions

Store and operate this product under the following environmental conditions.

Conditions

Environment :
Servo drive Servo motor

Operating

temp. 0~50 °C 0~40 °C

Storage

temp. -20~65 °C -10~60 °C

Operating
humidity

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

humidity
Altitude 1000 m or lower

= When installing 1 unit:

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

e 10mm or more from the left or right
side of the control panel

=  When installing 2 or more units:

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

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

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

e 10mm or more between units

e Refer to Section 3.2.2, "Installation
with the Control Panel."

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

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

Others

A caution

= Make sure to install the product with the correct orientations.
= Do not drop the product or expose it to a hard impact.

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

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

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

= Firmly attach the servo motor to the machine.

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

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

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

A caution

= Make sure to use AC power for input power of the servo drive.
= Use a voltage source that is suitable for 110[V](AC 100~120[V]) and 200[V] (AC 200~230[V]).
= Do not connect a commercial power supply directly to the servo motor.

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

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

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

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

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

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

= When using single-phase main power, connect it to any two of L1, L2 and L3 terminals.

= Use the (-) terminal for connecting an external capacitor. The product may get burn damage if

power supply is connected to the (-) terminal to the product. Always contact the customer
center or agency when it is necessary to connect an external capacitor.

B Startup Precautions

A\ caution

= Check the input voltage and power unit wiring before supplying power to the device.
= The servo must be in OFF mode when you turn on the power.

= Before supplying power, check the motor ID, encoder type and encoder pulse. After supplying
power, first set and check motor ID of [0x2000], encoder type of [0x2001] and encoder pulse of
[0x2002].

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

= Refer to Section 3.5 “Wiring for Input/Output Signals” to perform I/O wiring for the servo drive
according to each drive mode.

= You can check the on/off status of each 1/O contact point from the digital input of [0x60FD].

vi
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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 /O, ENC connectors only when the power is off.
= Extreme changes of parameters may cause system instability.

B Usage Precautions

A\ caution

= |nstall an emergency cut-off circuit which can immediately stop operation in an emergency.

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

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

= Only use approved servo drive and servo motor combinations.

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

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

B Malfunction Precautions

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

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

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

vii
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B Repair/Inspection Precautions

A caution

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

Only authorized personnel may repair and inspect the device or replace its parts.
Never modify this device in any way.

B General Precautions

A caution

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

B Product Application

A\ caution

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

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

B EEPROM Lifespan

A\ caution

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

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

Product Configuration

Product Verification

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

e |s there any abnormal sound or excessive friction during rotation?
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1. Product Configuration

1.2

1-2

Product Specifications

B iX7NH Series Product Type

IX7 NKH

A

035

UJ

AA

Series Name Series Name Input voltage Capacity Encoder Option
001 100[W] Universal Blank |Standard
002 200[W] Marking |Exclusive
004 400[W]
008 800[W]

iX7series || N [ o€ || A 200[Vac] o [
020 2[kW]
035 3.5[kW]




1. Product Configuration

B Servo Motor Product Type

APM-EE 35
Qg

Servo Motor

Motor Shape

F: Flat Type

Motor Capacity

Flange Size

AL : 40 Flange
BL : 60 Flange
CL : 80 Flange
E: 130 Flange
F: 180 Flange
G: 220 Flange

R3:
R5:

01:
02:
03:
04:
06:
07:
08:
10:
15:
20:
35:

30[W]
50[W]
100[W]
200[W]
300[W]
400[W]
550/600[W]
650[W]
750/800[W]
1[kW]
1.5[kKwW]
2[kW]
3.5[kW]

K

1

DM

Encoder Type

Quadrature (pulse type)
C: Inc. 2048[ppr]
D: Inc. 2500[ppr]
E: Inc. 3000[ppr]

Serial BiSS
(communication type)
M : 19bit M-Turn ABS
M8 : 18bit S-Turn ABS
(FAL Type)
[16bit M-Turn ABS]

Y : 17bit S-Turn ABS
(Magnetic type)

Rated RPM

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

Shaft Shape

N: Straight
K: Round key at one
end (Standard)

—

Oil Seal and Brake

Non-existent: None
attached

1: Oil seal attached
2: Brake attached
3: Qil seal, brake
attached

1-3



1. Product Configuration

1.3 Component Names

1.3.1 Servo Drive Component Names

® 100W, 200w, 4

oow

Display
Shows drive status, alarms, etc.

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

OTG Switch
This is used to save/download data or update
programs.

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

Main power

connectors(L1,L2L3)
Terminals to input the main circuit power.

DCreactor connectors (PO,PI)
Terminals to connect the DC reactor that suppresses
hamonics.

Regenerative resistor

connectors(B+,B,BI)

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

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

Control power

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

Servo motor connection

terminals (U,V,W)

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

S

Ground terminal

Ground terminal to prevent electric shock

1-4 I LSVEI_ECT.'?JC

¢ Analog monitor connector

Connector to check analog output signals.

Status LED
It indicates the current state of EtherCAT
communication.

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

EtherCAT communication input port (ECAT IN)

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

This connector connects safety devices.

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

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

Encoder connector (ENCODER)

This connector connects to the encoder installed in the

Servo motor.



1. Product Configuration

m 750W, 1kW

Display
Shows drive status, alarms, etc.

<4« Anaogmonitor connector

CHARGE lamp Connector to check analog output signals.
Lights on when the main circuit

power is on.

Node address setting switch Status LED

Switch to set the node address of the drive. It indicates the current state of EtherCAT
You can set the node addresses from 0 to 99. communication.

OTG Switch
This is used to save/download data or update
programs.

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

'¥ EtherCAT communication input port (ECAT IN)

EtherCAT communication output port
(ECAT OUT)

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

- >

DCreactor connectors (PO,PI) >
Terminals to connect the DC reactor that suppresses
hamonics.
<+— 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.

Regenerative resistor connectors(B+,B,Bl)
Terminals to connect external

regenerative resistors I EEE—
-When using an internal resistor: Short-circuit B
and Bl terminals

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

Control power —/

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

Input/output signal connectors (I/O)
This connector is for sequence input/output

signals.

Servo motor connection R
terminals (U,V,W)

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

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

Ground
terminal
Ground terminal to prevent electric shock

LSTELEC TRIC | 1-5




1. Product Configuration

B 2kW, 3.5kW

Display
Shows drive status, alarms, etc.
CHARGE lamp
Lights on when the main circuit

power is on.

Node address setting switch

Switch to set the node address of the drive.
You can set the node addresses from 0 to 99.

Main power
connectors(L1,L2L3)
Terminals to input the main circuit power.

OTG Switch
This is used to save/download data or update
programs.

DCreactor connectors (PO,PI)
Terminals to connect the DC reactor that
suppresses hamonics.

Regenerative resistor connectors(B+,B,BI)
Terminals to connect external regenerative
resistors

-When using an internal resistor: Short-circuit B
and Bl terminals

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

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

Servo motor connection terminals

(UIVIW, ground)

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

Ground

terminal
Ground terminal to prevent electric shock

1-6 | LSE_ecrric

Analog monitor connector
Connector to check analog output signals.

Status LED
It indicates the current state of EtherCAT
communication.

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

EtherCAT communication input port (ECAT IN)

EtherCAT communication output port
(ECAT OUT)

Safety connector (STO)

This connector connects safety devices.

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

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

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




1. Product Configuration

1.3.2 Servo Motor Part Names

® 80 Flange or Lower

Motor Power
Motor Cable Encoder

Connector
Connector
Encoder
Cable

Shaft
i ! ! “J,
¢ ¢ ¢ Encoder
Bearing Cap Flange Frame Housing Cover

B 130 Flange or Higher

Motor
Connector . Encoder
Connector
e———— |
o
* Encoder
Shaft e———— | B Co\/er
) . o
; 1
Bearing Cap Flange Frame Housing

1-7



1. Product Configuration

1.4

Molded-case
Circuit Breaker
Itis used to protect power

line.

Itturns off the circuit if
overcurrent flows.

Noise Filter

It protects power line
from external noise

Connect a

regenerative resistor.
1.When using an internal

resistor

- Short-circuit (B, BI)
2When using an external

resistor
- Install (8, B+)

Example of System Configuration

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

« Example of a 200V/400W drive

Power
Three-phase AC 220 V
Upper Device

RST

Oscilloscope

OrEERE
(o) FEHER[O]

Node Address Setting Switch

Analog Monitor Cable

'
1
0o 0, 0 0, 1
o SR S
i o | | < | 8
S P :
1
1
N Ty ¢ ectromagnetic EtherCAT Communication Cable 1 ADDR :
Contactor Servo Drive '
— Itturns ON / OFF 1
= servo power. - :
""" .
1
H
M ]
= N
1 &
L\ =) - 1. If the safety function is
e 1 Cemm———— not used - o
(== Install the safety jump Mini USB Mini USB
=1 ] connector. Cable Cable
Connect DC reactor. =) [ | Safety Cable
- shorareut tifnotused =] 521 | ¥ ' = Mini USB
(PO, P, =1 (i «----' /o Cable H Adaptor
= - \ 2.1fthe safety function is
JE— 21 9 - P used:
LS5 = N 1 © :
=0 “ i
L= £ (]
=1 |
= -
}" i « i g
| S = ®
Motor Cable o

Encoder Cable

(T

Servo Motor

—

A\ caution

= Use the (-) terminal for connecting an external capacitor. The product may get burn damage if
power supply is connected to the (-) terminal to the product. Always contact the customer center
or agency when it is necessary to connect an external capacitor.

= There must be PE connection between the servo motor and the servo and between the servo

and the device.

18 |




2. Product Specifications

2. Product Specifications

2.1 Servo Motor

2.1.1 Product Features

m Heat Sink Specifications

Item Dimensions (mm) Iltem
AP0O4 250x250x6
AP06 250x250x6
APO8 250x250x12
Aluminum
AP13 350x350x20
AP18 550x550x30
AP22 650x650x35

X The product specifications are based on the measurement data obtained after mounting the heat sink.

X IP grade products do not include the shaft penetration part.

X IP grade is not guaranteed for any gearbox attached.

X When a cable is bent by more than the specified bending rate, it may not qualify for the specified IP grade.

X Use only the dedicated heat sink cables to satisfy the specified IP grade conditions.

2-1



2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FALR5A FALO1A FALO15A FBLO1A FBLO2A FBLO4A
Applicable Drive (iX7ocAoo) iX70A001 iX70A002 iX70A001 iX70A002 iX70A004
Rated Output [kw] 0.05 0.10 0.15 0.10 0.20 0.40
[N-m] 0.16 0.32 0.48 0.32 0.64 1.27
Rated Torque
[kgf-cm] 1.62 3.25 4.87 3.25 6.49 12.99
Maximum [N-m] 0.48 0.96 1.43 0.96 191 3.82
Instantaneous
Torque [kgf-cm] 4.87 9.74 14.62 9.74 19.48 38.96
Rated Current [A].ac.rms 0.95 1.25 1.60 0.95 1.45 2.60
Peak Current [A]®.ac.rms 2.85 3.75 4.80 2.85 4.35 7.80
Rated Ro_tation [r/min] 3000
Velocity
Maximum .
Rotation Velocity [r/min] 5000
[kg-m?x10™ 4] 0.023 0.042 0.063 0.091 0.147 0.248
Moment of Inertia
[of-cm-s7] 0.024 0.043 0.065 0.093 0.150 0.253
Permitted Load Inertia Motor inertia x 30 Motor inertia x 20
Rated Power Rate [kW/s] 10.55 23.78 36.19 11.09 27.60 27.07
Velacity, Standard Serial Multi-Turn Built-in Type(18bit) Serial Multi-Turn Built-in Type(19bit)
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP67 (excluding shaft penetration part)-

Time Rating Continuous
Ambient A0 To ; . _10-A0 [°
Specifications and Temperature Use temperature: 0~40 [°C], maintenance temperature: -10~60 [°C]
Features . . L . - .
Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight or corrosive or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 0.31 0.45 0.61 0.56 0.74 1.06
+Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]
Torque [Nm) APM-FALRSA Torque [Nm) APM-FALD1A Torque [Nm) APM-FALO15A
0.50 1.00 : ; 1.50 : :
0.40 Repeatedly used area 0.80 Repeatedly used area 1.20 Repeatedly used area
0.30 0.60 0.30
0.20 0.40 0.60
— 'l-l-..__
0.10 Continually used area T — 0.20 Continually used area 0.30 Continually used area
0.00 i i i 0.00 i i 0.00 i
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm) APM-FBLO1A Torque [Nm) APM-FBLO2A Torque [Nm) APM-FBLO4A
1.00 : ; 2.00 : : 400 : : : -
i g 4 4 . 4 4 4 4 %\
0.80 Repeatedly used area 1.60 Repeatedly used area \\ : 3.20 Repeatedly used area \ h :
0.60 1.20 N\ 2.40 \\
0.40 0.80 1.60 \
e —
0.20 Continually used area 0.40 Continually used area B— 0.80 Continually used area
0.00 i i i 0.00 i i 0.00 i
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
2-2 I LSELecTric




2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FCLO4A FCLO6A FCLO8A FCL10A
Applicable Drive (iX7ocAoo) iX70A004 iX70A008 iX70A010
Rated Output [kW] 0.40 0.60 0.75 1.00
[N-m] 1.27 1.91 2.39 3.18
Rated Torque
[kgf-cm] 12.99 19.49 24.36 32.48
Maximum [N-m] 3.82 5.73 7.16 9.55
Instantaneous
Torque [kgf-cm] 38.98 58.47 73.08 97.44
Rated Current [Al®.ac.ms 2.58 3.81 5.02 5.83
Peak Current [Al®.ac.ms 7.75 11.42 15.07 17.50
Rated Ro_tation [r/min] 3000
Velocity
Maximum ;
Rotation Velocity [r/min] 5000
[kg-m2x10 4] 0.530 0.897 1.264 1.632
Moment of Inertia
[gf-cm-s?] 0.541 0.915 1.290 1.665
Permitted Load Inertia Motor inertia x 15
Rated Power Rate [kwis] 30.60 40.66 45.09 62.08
Velocity Standard Serial Multi-Turn Built-in Type(19bit)
Position Detector Option

Protection Method

Fully enclosed self-cooling IP67 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Teﬁrggirea?ttjre Use temperature: 0~40 [°C], maintenance temperature: -10~60 [°C]
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight or corrosive or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 1.52 2.14 | 2.68 3.30

+ Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FCLO4A Torque [Nm] APM-FCLOGA Torque [Nm] APM-FCLOBA
4.00 [ . v . 6.00 [ v : 8.00 T T
3.20 Repeatedly used area \, 4.80 Repeatedly used area \\ 6.40 Repeatedly used area \\
2.40 3.60 \ 4.80 \
1.60 A 2.40 \ 3.20
0.80 Continually used area 1.20 Continually used area 1.60 Continually used area
0.00 | ! i ooo | | l | 000 | i ! i
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4000 5000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FCL10A
10.00 [ . .
oo Repeatedly used area \‘
6.00 \\
4,00 \
2.00 Continually used area —
0.00 i i i
0 1,000 2,000 3,000 4,000 5,000
Speed [r/min]




2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FCLO3D FCLO5D FCL0O6D FCLO7D
Applicable Drive (iX70Aoo) iX70A004 iX70A008
Rated Output kW] 0.30 0.45 0.55 0.65
N-m] 1.43 2.15 2.63 3.10
Rated Torque
[kgf-cm] 14.62 21.92 26.80 31.67
Maximum [N-m] 4.30 6.45 7.88 9.31
Instantaneous
Torque [kgf-cm] 43.85 65.77 80.39 95.01
Rated Current [A] .ac.rms 2.50 3.05 3.06 3.83
Peak Current [Alo.ac.ms 7.51 9.16 9.18 11.50
Ratfldel'g;tt;“o” [r/min] 2000
Rotxi)xr:r?/:rlgcity [r/min] 3000
[kg-m2x10™ 4] 0.530 0.897 1.264 1.63
Moment of Inertia
[gf-cm-s?] 0.541 0.915 1.290 1.66
Permitted Load Inertia Motor inertia x 15
Rated Power Rate [kwis] 38.73 51.47 54.56 59.03
Velocity, Standard Serial Multi-Turn Built-in Type(19bit)
Position Detector Option X
Protection Method Fully enclosed self-cooling IP67 (excluding shaft penetration part)-
Time Rating Continuous
Specifications and Te?nrggirzrt]ttjre Use temperature: 0~40 [°C], maintenance temperature: -10~60 [°C]
Features Ambient Humidity Use humidity: 80[%)] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight or corrosive or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 1.26 212 2.66 2.78

+Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque (Nm) APM-FCLO3D Torque (Nm) APM-FCLOSD Torque (Nm) APM-FCLO6D
500 - . r - T - | 7.00 T T .00 - T T T H T |
400 ; ; 560 Repeat;edl used arela 7.20 ; ' W —

. Repeatedly used area \ . [ 4 : Repeatedly used area \+
3.00 4.20 5.40 \
2.00 2.80 3.60 \
100 continually used area " 140 — Continually used area 180 continually used area T
0.00 i i 0.00 | i i 0.00 : i
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [rfmin] Speed [r/min]

Torque (Nm) APM-FCLO7D

10.00 T T T T

8.00 Repeatedly used area \_.
6.00

4.00
200 ~— Continually used area T
0.00 : :
0 1,000 2,000 3,000
Speed [r/min]
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2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) HBO1A HBO02A HBO4A HEO09A HE15A HE30A
Applicable Drive (iX7o0Aoo) iX70A002 iX70A004 iX70A008 iX70A020 iX70A035
Rated Output [kw] 0.1 0.2 0.4 0.9 15 3
[N-m] 0.32 0.64 1.27 2.86 4.77 9.55
Rated Torque
[kgf-cm] 3.25 6.50 12.99 29.23 48.72 97.44
Maximum [N-m] 0.95 191 3.82 8.59 14.32 28.65
Instantaneous
Torque [kgf-cm] 9.74 19.49 38.97 87.69 146.15 292.33
Rated Current A 1.65 1.63 2.89 4.95 8.23 16.30
Peak Current A 4.95 4.89 8.67 14.85 24.69 51.48
Rated Ro_tation [r/min] 3000
Velocity
Maximum .
Rotation Velocity [r/min] 3500
[kg-m?x10™ 4] 0.27 0.33 0.46 19.56 22.27 31.81
Moment of Inertia
[of-cm-s7] 0.27 0.34 0.47 19.96 22.72 32.46
Permitted Load Inertia Motor inertia x 20 Motor inertia x 10
Rated Power Rate [kw/s] 3.34 11.98 34.47 4.10 10.01 22.03
Velocity, Standard Quadrature type incremental 1024P/R Quadrature Type Incremental 2048P/R
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP55 (excluding shaft penetration part)-

Time Rating Continuous
P Ambient Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Specifications and Temperature ' ! ’
Features
Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kal 0.9 1.2 1.7 5.8 7.4 10.83
+ Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]
Torque [Nm] APM-HBO1A Torque [Nm] APM-HB02A Torque [N} APM-HB04A
1.00 2.00 4.00
0.80 - Repeatedlyused area \ 160 - Repeatedly used area \ 300 Repeatedly used area
0.60 1.20 \
\ \ 200
0.40 0.80
0.20 - Continually used area 0.40 - Continually used area 1.00 Continually used area
0.00 i i 0.00 i i 0.00 i i
0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000
Speed [rfmin] Speed [rfmin] Speed [rfmin]
Torque [Nm] APM-HEO9A Torque [Nm) APM-HE15A Torque [Nm] APM-HE30A
9.00 15.00 30.00
Repeatedly used area Repeatedly used area 2400 - Repeatedlyused area
6.00 10.00 \
\ \ 18.00 \
12.00
3.00 5.00
Continually used area Continually used area €.00 Continually used area
i i i | i |
0.00 : - 0.00 - i 0.00 - i
0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000
Speed [rfmin] Speed [r/min] Speed [r/min]
LS ELECTRIC | 2-5




2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO9A FE15A FE22A FE30A
Applicable Drive (iX7cAon) iX70A010 iX70A020 iX70A035
Rated Output [kw] 0.9 15 2.2 3.0
[N-m] 2.87 4.78 7.00 9.55
Rated Torque
[kgf-cm] 29.20 48.70 71.50 97.40
Maximum [N-m] 8.59 14.32 21.01 28.65
Instantaneous
Torque [kgf-cm] 87.70 146.10 214.40 292.30
Rated Current A 6.45 9.15 13.24 16.09
Peak Current A 19.35 27.45 39.72 48.27
Rated Rotation .
Velocity [r/min] 3000
Maximum .
Rotation Velocity [r/min] 5000
[kg-m?x10™4] 5.66 10.18 14.62 19.04
Moment of Inertia
[gf-cm-s?7] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kwis] 14.47 22.38 33.59 47.85
Velocity, Standard Serial type 19-bit
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Ambient : . o . o
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features
Ambient Humidity Use humidity: 80[%)] RH, maintenance humidity: 90[%] RH or lower (no condensation)

Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 5.0 6.7 ‘ 8.5 | 10.1

+Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FE0SA Torque [Nm] APM-FE15A Tarque [Nm] APM-FE22A
10.00 T T 15.00 : : - 2400 I ’
8.00 j § N 12.00 Repeatedly used area \ g g N
) Repeatedly used area N \ : 18.00 Repeatedly used area
s N\ \ \
6.00 9.00 \
\ \ 12.00
4.00 6.00 \
— N 6.00 e —
2.00 Continually used area 3.00 Continually used area Continually used area
0.00 i i i 0.00 i i i 0.00 i H i
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE30A
30.00 ; . —
24.00 Repeatedly used area \\ C
18.00 \ _
12.00
—
6.00 Continually used area I
oo L+
0 1,000 2,000 3,000 4,000 5,000
Speed [r/min]
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2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO6D FE11D FE16D FE22D
Applicable Drive (iX7oAoo) iX70A008 iX70A010 iX70A020
Rated Output [kw] 0.6 11 1.6 2.2
[N-m] 2.86 5.25 7.63 10.50
Rated Torque
[kgf-cm] 29.22 53.57 77.92 107.14
Maximum [N-m] 8.59 15.75 22.92 3151
Instantaneous
Torque [kgf-cm] 87.66 160.71 233.76 321.42
Rated Current A 4.56 6.47 10.98 12.97
Peak Current A 13.68 19.41 32.94 38.91
Rated Rotation [r/min] 2000
Velocity
Maximum .
Rotation Velocity [r/min] 3000
[kg:-m2x10 4] 5.66 10.18 14.62 19.04
Moment of Inertia
[gf-cm-sq] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kwi/s] 14.49 27.08 39.89 57.90
Velocity, Standard Serial type 19-bit
Position Detector Option X
Protection Method Fully enclosed self-cooling IP65 (excluding shaft penetration part)-
Time Rating Continuous
Ambient i .0 - 40° .10 - 60°
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features
Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 5.0 6.7 8.5 10.1
+ Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]
Torque [Nm] APM-FEOGD Torque [Mm] APM-FE11D Torque [Nm] APM-FE16D
10.00 T T 20.00 25.00 T T
8.00 Repeate‘ily used area \ 16.00 20.00 Repeatedly used area N
6.00 12.00 Repeatedly used area \ ________ 15.00
4.00 8.00 AN 10.00
2.00 Continua}ly used area 4.00 Continually used area 5.00 Continuglly used area.
0.00 - - 0.00 - - 0.00 - -
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE22D
35.00 T T
28.00 Repeated.ly used area ) \ """"""
21.00 \
14.00 N
7.00 Continually used area ="
0.00 i i
0 1,000 2,000 3,000
Speed [r/min]




2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO05G FEO09G FE13G FE17G
Applicable Drive (iX7cAon) iX70A008 iX70A010 iX70A020
Rated Output [kw] 0.45 0.85 1.3 17
[N-m] 2.86 5.41 8.27 10.82
Rated Torque
[kgf-cm] 29.22 55.19 84.41 110.38
Maximum [N-m] 8.59 16.23 24.82 32.46
Instantaneous
Torque [kgf-cm] 87.66 165.57 253.23 331.14
Rated Current A 4.56 6.67 11.90 13.36
Peak Current A 13.68 20.01 35.7 40.08
Rated Rotation .
Velocity [r/min] 1500
Maximum .
Rotation Velocity [r/min] 3000
[kg-m?x10™4] 5.66 10.18 14.62 19.04
Moment of Inertia
[gf-cm-s?] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kwis] 14.49 28.74 46.81 61.46
Velocity, Standard Serial type 19-bit
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Tjnmngzztlm Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kg] 5.0 6.7 ‘ 8.5 |

10.1 ‘

+Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FEO5G Torque [Nm] APM-FEQ9G Torque [Nm) APM-FE13G
10.00 ; T 16.00 : : 25.00 - -
' P . Y Repeatedly used area \ Repeatedly used area \
8.00 Repeatedly used area \ 12.00 20.00 \
6.00 \ 15.00
8.00
4.00 \ 10.00
—— 4.00 : ----""""-a_;_ | ) ——
2.00 Continually used area cOntlnuaIIIy used area ) 5.00 Contmuallly used area .
0.00 - - 0.00 - - 0.00 - -
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] speed [r/min]
Torque [N APM-FE17G

35.00 T 1
28.00 Repeatedly used area \. ____________
21.00 \
14.00 N\

7.00 Continually used area =1

0.00 i i

0 1,000 2,000 3,000
Speed [r/min]




2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FEO3M FEO6M FEO9M FE12M
Applicable Drive (iX7oAoo) iX70A004 iX70A008 iX70A010 iX70A020
Rated Output [kw] 0.3 0.6 0.9 1.2
[N-m] 2.86 5.72 8.59 11.46
Rated Torque
[kgf-cm] 29.22 58.4 87.7 116.9
Maximum [N-m] 8.59 17.18 25.77 34.22
Instantaneous
Torque [kgf-cm] 87.66 175.3 262.9 349.1
Rated Current A 2.73 4.56 6.18 10.67
Peak Current A 8.19 13.68 18.54 32.01
Rated thation [r/min] 1000
Velocity
Maximum .
Rotation Velocity [r/min] 2000
[kg:m2x10 4] 5.66 10.18 14.62 19.04
Moment of Inertia
[gf-cm-s?7] 5.77 10.39 14.92 19.43
Permitted Load Inertia Motor inertia x 10
Rated Power Rate [kwi/s] 14.49 32.22 50.48 68.91
Velocity, Standard Serial type 19-bit
Position Detector Option X
Protection Method Fully enclosed self-cooling IP65 (excluding shaft penetration part)-
Time Rating Continuous
Ambient . . . 10 ane
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features
Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%)] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 5.0 6.7 8.5 10.1

+ Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm APM-FE03M Torque (Nm] APM-FEOE6M Torque (Nm] APM-FE09M
1000 - - ; - | 2000 - T - | 3000 - - T

8.00 ' — N1 16.00 A N 24.00 L N 3
Repeatedly used area \ Repeatedly used area Repeatedly used area n

6.00 12.00 \ 18.00 \‘

4.00 8.00 12.00

_-_-'_'f‘!‘!'_a—__ - | 400 + _ . . e - | 00 + _ . 1 LTS -
2.00 Continually used area 4.00 Continually used area 6.00 Continually used area
0.00 i 0.00 i 0.00 i
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm APM-FE12M
32.00 '
Repeatedly used area
24.00
16.00
800 - Continually used area
0.00 i
0 1,000 2,000

Speed [r/min]
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2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FF30A FF22D FF35D
Applicable Drive (iX7o0Aoo) iX70A035 iX70A020 iX70A035
Rated Output [kw] 3.0 2.2 35
[N-m] 9.55 10.50 16.70
Rated Torque
[kgf-cm] 97.40 107.14 170.40
Maximum [N-m] 28.65 31.50 50.10
Instantaneous
Torque [kgf-cm] 292.30 321.30 511.35
Rated Current A 15.26 12.76 16.48
Peak Current A 45.78 38.28 49.44
Rated Rotation [r/min] 3000 2000
Velocity
Maximum .
Rotation Velocity [r/min] 5000 3000
[kg-m?x10™ 4] 27.96 27.96 46.56
Moment of Inertia
[of-cm-s7] 28.53 28.53 47.51
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwi/s] 32.59 39.43 59.89
Velacity, Standard Serial type 19-bit
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Ambient : . o . o
Specifications and Temperature Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features - . . - - -
Ambient Humidity Use humidity: 80[%)] RH, maintenance humidity: 90[%] RH or lower (no condensation)

Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 12.5 12.5 17.4 ‘

+Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm) APM-FF30A 4g e e APM-FF22D Torque [Nm) APM-FF35D
5. T T T T
P\ | — 50.00 ; \
24.00 Repeatedly used area \ 28.00 Repeatedly used area _\ """"" 40.00 Repeatedly used area \“T“'
18.00 \ \ 21.00 \ 30,00 \
12.00 N 14.00 20.00 \
_—"""3 — i
6.00 - cContinually used area 7.00 - continually used area 10.00 (- Continually used area
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]
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2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FF20G FF30G
Applicable Drive (iX70Aoo) iX70A020 iX70A035
Rated Output [kw] 1.8 2.9
[N-m] 11.45 18.46
Rated Torque
[kgf-cm] 116.88 188.30
Maximum [N-m] 34.35 55.38
Instantaneous
Torque [kgf-cm] 350.64 564.90
Rated Current A 12.16 15.98
Peak Current A 36.48 47.94
Rated Ro_tation [r/min] 1500
Velocity
Maximum ;
‘ . / 3000 2700
Rotation Velocity [r/min]
[kg-m?x10™4] 27.96 46.56
Moment of Inertia
[of-cm-s?7] 28.53 4751
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwis] 46.92 73.14
Velocity Standard Serial type 19-bit
Position Detector Option X

Specifications and

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating

Continuous

Ambient

Tomnaoratiire

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

Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kal 12.5 ‘ 17.4 |

+ Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torcpe [Nm] APM-FF20G Torcue [Nm] APM-FF30G
' ) 48.00 !
30.00 Repeatedly used area X% Repeatedly used area
) 36.00
20.00
\ 24.00 \
10.00 i
Continually used area \] 12.00 Continually used area i
0.00 i i 0.00 i
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min]




2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FF12M FF20M FF30M
Applicable Drive (iX7o0Aoo) iX70A020 iX7o0A035
Rated Output [kW] 1.2 2.0 3.0
[N-m] 11.46 19.09 28.64
Rated Torque
[kgf-cm] 116.90 194.80 292.20
Maximum [N-m] 34.38 57.29 85.94
Instantaneous
Torque [kgf-cm] 350.70 584.40 876.60
Rated Current A 11.01 12.96 16.58
Peak Current A 33.03 38.88 49.74
Rated Ro_tation [r/min] 1000
Velocity
Maximum .
Rotation Velocity [r/min] 2000 1700
[kg-m?x10™ 4] 27.96 46.56 73.85
Moment of Inertia
[of-cm-s7] 28.53 4751 75.36
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwi/s] 46.94 78.27 111.04
Velacity, Standard Serial type 19-bit
Position Detector Option X

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Tnﬁmngiiztlm Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%)] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 12.5 17.4 ‘ 25.2 | | ‘

+Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Tarcue [Nm] APM-FF12M
3200 ! safansnss \.
Repeatedly used area

24,00
16.00

8.00 Continually used area ~

0.00 L

0 1,000

2,000
Speed [r/min]

Tarcue [Nm] APM-FF20M Tarcue [Nm] APM-FF30M
48.00 Repeatedly used area .. _l._ ........... b 72.00 Repeatedly A .
\ used area
36.00 \ 54.00 \ -
24.00 \A 36.00 \
12.00 Continually used area ; 18.00 - Continually used 6}:'3:“‘[
0.00 I 0.00 i
0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FG22D FG35D
Applicable Drive (iX7ocAoo) iX70A020 iX70A035
Rated Output [kw] 2.2 35
[N-m] 10.50 16.71
Rated Torque
[kgf-cm] 107.10 170.40
Maximum [N-m] 3151 50.12
Instantaneous
Torque [kgf-cm] 321.30 511.30
Rated Current A 10.25 14.67
Peak Current A 30.75 44.01
Rated Rotation .
Velocity [r/min] 2000
Maximum .
Rotation Velocity [r/min] 3000 2700
[kg-m?x10™4] 41.13 71.53
Moment of Inertia
[gf-cm-s?7] 41.97 72.99
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwis] 26.78 38.99
Velocity, Standard Serial type 19-bit
Position Detector Option Quadrature type incremental 3000 [P/R]

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
P Ambient Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Specifications and Temperature ' ’ '
Features
Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%)] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [ka] 15.4 20.2 |

+ Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FG22D
35.00 T T T

28.00 Repeatedly ulsed area \
21.00 \

14.00 \ !
7.00 \

Continually used area \]

0.00 1
0 1,000 2,000

3,000
Speed [r/min]

Torque [Nm] APM-FG35D
50.00 - ; - \
40.00 Repeatedly used area
30.00 \
20.00 \ {
10.00 | Continually used area ~| ' I

0.00 I
0 1,000 2,000

3,000
Speed [r/min]




2. Product Specifications

m Product Features [200V]

Servo Motor Type (APM-00000) FG20G FG30G
Applicable Drive (iX7ocAoo) iX70A020 iX70A035
Rated Output [kW] 1.8 2.9
[N-m] 11.50 18.50
Rated Torque
[kgf-cm] 116.90 188.40
Maximum [N-m] 34.40 55.50
Instantaneous
Torque [kgf-cm] 350.80 565.2
Rated Current A 11.18 16.21
Peak Current A 33.54 48.63
Rated Ro_tation [r/min] 1500
Velocity
Maximum ;
Rotation Velocity [r/min] 2700 2700
[kg-m?x10™ 4] 14.13 71.53
Moment of Inertia
[of-cm-s?7] 41.97 72.99
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwis] 31.91 47.66
Velocity, Standard Serial type 19-bit
Position Detector Option Quadrature type incremental 3000 [P/R]

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating Continuous
Specifications and Te?nrggirzrt]lire Operating temperature: 0 - 40°C, Storage temperature: -10 - 60°C
Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight [kg] 15.4 ‘ 20.2 ‘ | | |

+Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Mm] APM-FG20G
40.00 T
32.00 )
Repeatedly \
24.00 used area
16.00 \
e, |
800 - continually used area ] I
0.00 * i
0 1,000 2,000

3,000
Speed [r/min]

Torque [N APM-FG306G
60.00 T
4800 - Repeatedly
used area \

36.00 \

24,00 \
\‘w.._\

12.00 Continually used area \] ]

0.00 :

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

m Product Features [200V]

Servo Motor Type (APM-00000) FG12M FG20M FG30M
Applicable Drive (iX70Aoo) iX70A020 iX70A035
Rated Output [kw] 1.2 2.0 3.0
[N-m] 11.50 19.10 28.60
Rated Torque
[kgf-cm] 116.90 194.90 292.30
Maximum [N-m] 34.40 57.30 85.90
Instantaneous
Torque [kgf-cm] 350.80 584.60 876.90
Rated Current A 11.28 13.10 15.52
Peak Current A 33.84 39.3 46.56
Rated Ro_tation [r/min] 1000
Velocity
Maximum ;
Rotation Velocity [r/min] 2000 1600
[kg-m?x10™4] 41.13 71.53 117.72
Moment of Inertia
[of-cm-s?7] 41.97 72.99 120.12
Permitted Load Inertia Motor inertia x 5
Rated Power Rate [kwis] 31.91 51.00 69.70
Velocity Standard Serial type 19-bit
Position Detector Option X

Specifications and

Protection Method

Fully enclosed self-cooling IP65 (excluding shaft penetration part)-

Time Rating

Continuous

Ambient

Tomnaoratiire

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

Features Ambient Humidity Use humidity: 80[%] RH, maintenance humidity: 90[%] RH or lower (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)

Weight [ka] 15.4 ‘ 20.2 | 28.0

+ Rotation velocity - Torque characteristics [m: 3-phase AC200V , m: 3-phase AC230V]

Torque [Nm] APM-FG12M
3240 Repeatedly used area \
24,00
16.00
8.00 Continually used area
0.00 L
0 1,000

2,000
Speed [r/min]

48.00
36.00
24.00
12.00

0.00

Tarque [Nm]

APM-FG20M

. Repeatedly used area N\ . | L

Continually used area

0 1,000

2,000
Speed [r/min]

Tarque [Nm]

72.00
54.00
36.00
18.00

0.00

APM-FG30M

Repeatedly
used area

Continually used area
I

1,000

2,000
Speed [r/min]




2. Product Specifications

m Electronic Brake Specifications

Applicable FG(P)110G
Motor Series el A =ik A7) FF(P) Aell FG(P)150G
Purpose Maintenance | Maintenance | Maintenance | Maintenance | Maintenance | Maintenance | Maintenance
'”p“t[‘\’/‘i"tage DC 24V DC 24V DC 24V DC 24V DC 24V DC 90V DC 24V
Statical Friction
Torque [Nem] 0.32 1.47 3.23 10.4 40 74 120
Capacity [W] 6 6.5 9 19.4 25 32 26
Coil re[f)']Stance 96 89 64 29.6 23 327 22.2
Rate‘j[g]“"em 0.25 0.27 038 0.81 1.04 0.28 1.08

Braking method

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Insulation grade

Grade F

Grade F

Grade F

Grade F

Grade F

Grade F

Grade F

Note 1)
Note 2)
Note 3)
Note 4)
Note 5)

Note 6)

You MUST use power source only for electronic brake.

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

Do not apply DC24V power (for interface only) to electronic brakes.

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

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

FAL, FBL, FCL and FE(P) Series brakes satisfy UL specification class 2.

These brake specifications are subject to change. Check the voltage specifications shown on your specific motor.
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2. Product Specifications

2.1.2 External View

B FAL Series | APM — FALR5A, FALO1A, FALO15A

Brake

Encoder Connector

2-@4.5 penetration
PCD46+0.1

(@
=]

|
=~

40
0
@30-0.021
|
T

|

|

\

|

\
|

\
|

\
|
\
|
|
T
\
|
\
|
\
|
|
T
\
|
\
|
|
|

&o A e 36.4
Za [
25 "LM£0.5"

"L+0.5"

" Multi Turn (M)
Pin No. Sgrel Nares Pin No. |sigraiNames| Pin NO. |SignalNames
U 1 MA 6 TMA Pin No. | signal Names
v 2 SLO 7 /SLO 1 BK+
s [ w S T 2 [
+
PE FG 5 | Shield
<Power connector pin arrangement> <Encoder connector pin arrangement> <Brake connector pin arrangement>
External Dimensions .
Model Name Weight (kg)
L LM LC LA
FALR5A 103.2 (139.6) 78.2 (114.6) 49.5 23 0.31 (0.66)
FALO1A 120.2 (156.6) 95.2 (131.6) 66.5 35 0.45 (0.80)
FALO15A 140.2 115.2 86.5 35 0.61

Note 1) Use DC 24 [V] for the power to open the brake.
Note 2) The size in parentheses is of an attachable brake.

Note 3) Connect the power cable first when connecting an FAL product.



2. Product Specifications

B FBL Series | APM — FBLO1A, FBLO2A, FBLO4A

(Detail diagram of shaft end)

Power Connector

Brake Connector

Encoder
Connector

4-06
Penetration
7050.12 . mT 1 A ST
S ~© @Q e ’4 ‘ I
\ - |
’ O§ —— D
216 o) oo, T ‘ E]
6 N3 43 }-—»6
30 "L 02
00 LM+0.5
%R
L05"
T »
|
— D
pul §
<When the cable withdraw direction is the opposite of the shaft>
- Multi Turn (M)
0 e} Pin No. [ signal Names Pin No. |SomiNames| Pin No. |SorlNames
~ ' 1 U 1 MA 6 TMA Pin No. | signal Names
© CEEL) ©) | i o T
X DD_| R
0o — o P3E :\(/3 7 o 5 ey 2 BK
5 Shield
<Power connector pin arrangement> <Encoder connector pin arrangement> <Brake connector pin arrangement>
Model External Dimensions Dimefli)i/ons )
Name Weight (kg)
L LM LC S H T |W]| U
FBLO1A 107.2 (147.2) 77.2 (117.2) 48.5 (48.3) 14 -0.018 | 5 5 3 0.56 (1.3)
FBLO2A 118.2 (158.2) 88.2 (128.2) 59.5 (59.3) 14 -0.018 | 5 5 3 0.74 (1.48)
FBLO4A 138.2 (178.2) 108.2 (148.2) 79.5 (79.3) 14 -0.018 | 5 5 3 1.06 (1.8)

Note 1) Use DC 24 [V] for the power to open the brake.

Note 2) The size in parentheses is of an attachable brake.
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2. Product Specifications

B FCL Series | APM - FCLO4A, FCLO3D, FCLO6A, FCLO5D, FCLO8A, FCLO6D,
FCL10A, FCLO7D

I

Brake Connector

Encoder
Connector

Power
4-06.6 Connector

Penetration
o 2
-y 00000
A 36 4‘
25

4—.{
o ———
3 d

oo

g
Q s

oI

: E
i "
A —
rakaml
3-» |10
"L 40.5
A - > >
40 "LM+0.5"
"L£0.5"

¢ { "
A i i
m =y
—
E D
i
<When the cable withdraw direction is the opposite of the shaft>
Y Multi Turn (M)
INNO. | saminares Pin No. |seiNares| Pin NO. |sgrainanes
U 1 MA 6 MA Pin No. Signal Names
\Y 2 SLO 7 /SLO 1 BK+
3 W 3 GND_B 8 Vob_B 2 BK-
4 oV 9 +5V
PE FG 5 [Shield
<Power connector pin arrangement> <Encoder connector pin arrangement> <Brake connector pin arrangement>
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2. Product Specifications

External Dimensions Key Dimensions .
Model Name Weight (kg)
L LM LC s | H T [w/|u
FOLOAAFCLOS | 1387 (1795) | 98.7(1395) | 70(69.8) |14 | 0018 | 5 | 5 | 3 | 152(2.32)/1.26 (2.06)
FCLOG’SFCLOE’ 156.7 (197.5) | 116.7 (157.5) | 88(87.8) | 19 | 0021 | 6 | 6 | 35 | 2.14 (2.94)2.12 (2.92)
FCLOBAFCLO® | 1747 (215.5) | 134.7 (175.5) | 106 (105.8) | 19 | 0021 | 6 | 6 | 35 | 2.68(3.48)/2.66 (3.46)
FOLIOAFCLOT | 1027 (233.5) | 152.7(1935) | 124(1238) |19 | 0021 | 6 | 6 | 35 | 3.30 (4.10)2.78 (3.58)

Note 1) Use DC 24 [V] for the power to open the brake.

Note 2) The size in parentheses is of an attachable brake.

Shaft)

4—96 Penetration
PCD 70+0.12

Plug
specifications

: 172167—1(AMP)

(e

(49.5)

HB Series | APM-HBO1A (Hollow Shaft), HBO2A (Hollow Shaft), HBO4A (Hollow

i t = ° e
s E =
[y
’ CI 3 | :
5 b =
C0.5 E‘ CD.5
[A] 3 6
_~10.04
15 "Lc” 2
"LM” 27
o
. Pin No.|Encoder Phase|Pin No.|[Encoder Phase|
Pin No.| Phase ] i 3 v
1 U 2 A 10 v
3 B 11 W
2 V 4 B 12 W
5 7 13 | DC+5V
3 W 6 7 14 ov
Plug 172171 =1 7 U 15 | SHIELD
4 FG specifications 3 U
(AMP)

<Power connector pin arrangement>

<Brake connector pin arrangement>

External Dimensions Hollow
Model Shaft Weight (kg)
L LM LC CB Diameter
HBO1A 140.5 98.5 68.5 24 15 0.89
HBO2A 154.5 112.5 82.5 38 15 1.16
HBO4A 1825 140.5 105.5 66 15 1.69
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2. Product Specifications

B HE Series | APM-HEQ9A (Hollow Shaft), HE15A (Hollow Shaft), HE30A (Hollow
Shaft)

("cB™) (61.4)

489 Thru —T
POD14520.15 % %
0.05 / f ‘ / t <

6—M5 Tap DP10
PCD 52+0.15

4

[Flo.02 02
-
— B E . L//
438 ey == N R
o - T
1 P
130 B 19 8
[LTo.cslA e
27 "LM” 30
Pin No. | Phase Eg EQESS? Eg Egﬁggir
A A M v
A U B A N v
c B P W
B v D B R W
E Z H | 5V
C W F 7 cC | oV
MS3102A20—4P D FG MS3102A20—29P f % J_| SHIELD
(4 pole plug) (17 pole plug)
<Power connector pin arrangement> <Encoder connector pin arrangement>
External Dimensions Hollow
Model Shaft Weight (kg)
L LM LC Diameter
HEO9A 207 150 111.5 40 5.8
HE15A 231 174 135.5 40 7.4
HE30A 279 222 183.5 40 10.83
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2. Product Specifications

2.1.3 Motor Types and IDs

[200V]

Model Name ID | Watts Notes
HBO2A 15 200 Hollow Shaft
HBO4A 16 400 Hollow Shaft
HEOQO9A 77 900 Hollow Shaft
HE15A 78 1500 Hollow Shaft

Model Name ID | Watts Notes
DBO0O3D 601 63
DBO06D 602 126
DBO09D 603 188
DC06D 611 126
DC12D 612 251
DC18D 613 377
DD12D 621 251
DD22D 622 461
DD34D 623 712
DE40D 632 838
DE60D 633 | 1257
DFA1G 641 1728
DFA6G 642 2513
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2. Product Specifications

Model Name ID Watts Notes Model Name ID Watts Notes
FALR5A 702 | 50 FF30A 781 | 3000
FALO1A 703 | 100 FF50A 782 | 5000

*FALO15A 706 | 150 Mass,;j’arfcdh“ggf;i”"e FF22D 785 | 2200
FF35D 786 | 3500
FBLO1A 714 | 100 FF55D 787 | 5500
FBLO2A 715 | 200 FF75D 788 | 7500
FBLO4A 716 | 400 FF12M 789 | 1200
FF20M 790 | 2000
FCLO4A 729 | 400 FF30M 791 | 3000
FCLOBA 730 | 600 FF44M 792 | 4000
FCLO8A 731 | 750 FF20G 793 | 1800
FCL10A 732 | 1000 FF30G 794 | 2900
FF44G 795 | 4400
FCLO3D 733 | 300 FF60G 796 | 6000
FCLO5D 734 | 450 FF75G 804 | 7500
FCLO6D 735 | 550
FCLO7D 736 | 650 FG22D 811 | 2200
FG35D 812 | 3500
FEO9A 761 | 900 FG55D 813 | 5500
FE15A 762 | 1500 FG75D 814 | 7500
FE22A 763 | 2200 FG12M 821 | 1200
FE30A 764 | 3000 FG20M 822 | 2000
FEO6D 765 | 600 FG30M 823 | 3000
FE11D 766 | 1100 FG44M 824 | 4400
FE16D 767 | 1600 FG60M 825 | 6000
FE22D 768 | 2200 FG20G 831 | 1800
FEO3M 769 | 300 FG30G 832 | 2900
FEO6M 770 | 600 FG44G 833 | 4400
FEO9M 771 | 900 FG60G 834 | 6000
FE12M 772 | 1200 FG85G 835 | 8500
FEO5G 773 | 450 FG110G 836 | 11000
FE09G 774 | 850 FG150G 837 | 15000
FE13G 775 | 1300
FE17G 776 | 1700

*FALO15A: Use ID 704 for models produced before March 2018.




2. Product Specifications

2.2
2.2.1

200[V]

Servo Drive

Product Features

IR ] NEDIE iX7TNH | iX7NH | iX7NH iX7NH iX7NH iX7NH iX7NH
ltems A001U | AOO2U | A004U A008U A010U A020U A035U
Single-phase AC100- Single-phase
120[V], AC200-240[V]
Single-phase AC200- 3-phase AC206- 3-phase AC200-240[V],
Main Power 240[V], P 240V] (-15 ~ +10[%]),
3-phase AC200-240[V], : 50 ~ 60[Hz]
(-15 ~ +10[%)),
(-15 ~ +10[%]), 50 ~ 50 ~ 60[Hz]
Input Power 60[Hz]
Single-phase AC100-
120[V]
Control Power S'”g'e"’z%s[\e/]Aczoo' Single-phase AC200 ~ 240[V](-15 ~ +10[%)]), 50 ~ 60[Hz]
(-15 ~ +10[%]), 50 ~
60[Hz]
Rated Current [A] 14 1.7 3.0 5.2 6.75 135 16
Peak Current [A] 49 5.95 10.5 18.2 20.25 40.5 48
Quadrature (Incremental) , BiSS-B, BiSS-C(Absolute, Incremental)
Encoder Type Tamagawa Serial(Absolute, Incremental), EnDat 2.2, Sinusoidal, Analog Hall,
SSI, Nikon, Panasonic
Velocity . .
Control Range 1:5000 Maximum
Velocity +0.01[%] or lower (when the load changes between 0~100[%)])
Control Variation +0.1[%] or lower (temperature 25+10[°C])
EEriEiiETeE Torque Control
e Within +1%
Accuracy
FoE (Firmware download)
EoE (Parameter settings, adjustment and auxiliary functions, and parameter copy through
Communication
Standard UDP)
CoE (IEC 61158 Typel2, IEC 61800-7 CiA 402 drive profile)
Physical Layer | 100BASE-TX (IEEE802.3)
Connector RJ45 x 2
Distance Within 100 m between nodes
DC
EtherCAT Distributed
(Distribute Synchronization by DC (Distributed Clock) mode Minimum DC cycle: 250 us
Communication
Clock)
Specifications LED Display | Link Act IN, Link Act OUT, RUN, ERR
Profile Position Mode
Profile Velocity Mode
CiA402 Profile Torque Mode
Drive
Profile Cyclic Synchronous Position Mode
Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode
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2. Product Specifications

Homing Mode

Input voltage range: DC 12[V] ~ DC 24 [V]
6 input channels in total (assignable)

Possible to selectively assign up to 15 functions

Digital

Input (*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2, P_CL, N_CL, PROBE1, PROBE2, EMG,
A_RST, SV_ON, LVSF1, LVSF2)

Digital . . .
Note) * Indicates signals assigned by default.
Input/Output Rated voltage and current: DC 24[V] £10%, 120[mA]

A total of 3 output channels (allocable)

Digital
Possible to selectively assign up to 11 outputs

Output

(*BRAKE, *ALARM, *READY, ZSPD, INPOS, TLMT, ,VLMT, INSPD, WARN, TGON, INPOS2)

Note) * Indicates signals assigned by default

Encoder pulse output

Differential 3-channel (Diff. Line Driver) AO, /AO, BO, /BO, Z0, /2O
Supports up to 6.5[Mpps] (x4 type)

Analog Input voltage range: -10 - +10[V],
Analog Input Function: Analog Torque Limit (1 channel, not assignable)
Input/Output Analog A total of 2 channels (allocable)
Output Possible to selectively assign up to 25 outputs
Safety Functions 2 input channels (STO1 and STO2) and 1 output channel (EDM)
Function Firmware download, parameter setting, test drive, monitoring, parameter copy function
USBE CRumUm e Compliant with the USB 2.0 Full Speed and OTG 2.0 Standard
Standard
Communication Cemneiiy PC or USB storage medium
Device
Dynamic Standard built-in (activated when th | ff or when th is off
Braking tandard built-in (activated when the servo alarm goes off or when the servo is off)
Rengglt(airnaglve Both the default built-in brake and an externally installed brake are possible.
Display
Built-in Function 7 segments (5 DIGITS)
Self-setting . . . .
B Function Possible to set the drive node address by using the rotary switch
Add-_on Gain adjustment, alarm history, jog operation, home search
Functions
Protection Overcurrent, overload, overheat, overvoltage, undervoltage, overspeed, encoder error,
Function position following error, current sensing error, etc.
Operating
Temperature
/Maintenance | 0 ~ +50[°C] / -20~ +65[°C]
Temperature
Uiz Operating
Environment el
/Maintenance 90[%)] RH or lower (No condensation)
Humidity
Others Indoors, areas free of corrosive or combustible gases, areas free of liquids, areas free of

conductive dust
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2. Product Specifications

2.2.2 External View

B i X7NHAO001U ~ iX7NHAO002U

26 38 145.2
Mouwnting Hole [ 32
[Ty
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8 g &
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&
* Weight: 0.8[kg]
m (X7NHA004U
v6 - 38 _ - 1725 _
Mounting Hole &, 32
ok -
Iy
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B EE y
I EIE
3| ()D 1
B! [Sis/ !:,[
v ll o
i
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* Weight: 1.0[kg]
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2. Product Specifications

B i X7NHA008U ~ iX7NHAO10U

i
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* Weight: 1.6[kg] (including the cooling fan)

B i X7NHAO020U ~ iX7NHAO35U

Mounting Hole 44 44

vy
I

159

64.5

169

=
>
| — — T e— T e— —
—
T 5« = T >

> C 5«
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* Weight: 2.4[kg] (including the cooling fan)
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2. Product Specifications

2.3  Options and Peripheral Devices

m Options (incremental encoder cable)

Classification For signals Product Name Medium-capacity flat motor INC encoder cable
Model Name Applicable
(Note 1) APCS- E[I1BS Motor All FE(P)/FF(P)/FG(P)/HE SERIES INC models
Motor Side Connector Drive Side Connector

L]

; _~90% |
| { %
.__-. - ) =

PIN | Encoder | PN | Encoder | PIN | Encoder PIN | Encoder | PIN | Encoder | PIN | Encoder

Mo | Signal | Mo. | Signal | No. | Signat No. | Signal | No. | Signal | No. | Signal
Specifications Al AJF[ 7 [Pl W 1w 6| U 1] B

Bl A K[ U [R[ W 2] W T71ov ][] &

C|] B |L| U JH]|+5V 3 \ 8] Z [13] A

D| B [M] v [Gg]aov 4 v 9 Z |4 ] +5V

E] Z [N] V [)|shew 51 U [10] B I|pate/SHIELD

1. Motor connection

a. Plug specifications: MS3108A 20-29S
2. Drive connection (CN2)

a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)

b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable specifications: 7Px0.2SQ or 7Px24AWG

Note 1) The (171 in the Model Name indicates the type and length of each cable. Refer to the following table for

the marking information.

Cable Length 1 2 19 20
(m)
Robot Cable FO1 FO2 F19 F20
Regular Cable NO1 NO2 N19 N20
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2. Product Specifications

m Option (Serial Encoder Cable)

Classification For signals Product Name Medium capacity serlgl encoder cable for flat motor
(single-turn)
Model Name Applicable
APCS- ELIIODS Mot All FE(P), APM-FF(P), APM-FG(P) SERIES models
(Note 1) e
Motor Side Connector Drive Side Connector
& -
/L @
|L? Biss Enc. |:|
P i ® L
[P [Encoder | FIN [Encoder] — [N [Encoder] FIN [Encoder]
 No. | Phase | No. | Phase | No. | Phase | No. | Phase
AL MA (M| = o .
Bl MK IN[ = 2 - 9 -
clswofpr]| - o - 3| MA |10] —
< . 2 SO : ; R e 4 | MA J11] =
ecifications - +5V ||~ 5 | swo |12]| —
P F - G| oV * \l“‘ 6| SLO |13 -
K| — | J [SHIELD) [ 7 [ ov 14 +sv
Ll - Plate SHIELD
1. Motor connection
a. Plug specifications: MS3108A 20-29S
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 Model: 3Px0.2SQ or 3Px24AWG
Classification For signals Product Name Medium capacity serial er_1coder cable for flat motor
(multi-turn)
Model Name Applicable
(Note 1) APCS- ELNIODS1 Motor All FE(P), APM-FF(P), APM-FG(P) SERIES models
Motor Side Connector Drive Side Connector
[P JEncoder | PN [Bncoder]
No. | Phase | No. | Phase
Al MA | M -
Bl WA [N| =
clswl|P| -
(D[S [|R]| =
E_[voD_B| H | +5v
F GND_H G | ov
K| - e
— Ll -1 1
Specifications
1. Motor connection
a. Plug specifications: MS3108A 20-29S
2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008 (3M) or SM-14J (Suntone) Battery Connector
b. Connector specifications: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG
4. Battery connection
a. Connector specifications: 5267-02A (Molex)
b. Battery specifications: ER6V (TOSHIBA, 3.6V, 2000mAh) T Encoder Signal [conr
1 |BATTERY(VDD_B) Red
2 Imm W(GND.B! Black]




2. Product Specifications

Cable Length 1 > 19 20
(m)
Robot Cable FO1 F02 F19 F20
Regular Cable NO1 NO2 N19 N20

*If you are using a serial or multi-turn cable with a length of 20m or longer, refer to "3.6.6 Precautions When

Making Encoder Cable .
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2. Product Specifications

P . Low capacity serial encoder cable for flat motor
Classification For signals Product Name (single-turn)
Model Name APCS- E[IUES (Front Direction)/ Applicable All EAL/FBL/ECL SERIES S-turn
(Note 1) APCS- E[ILIUES-R (Rear Direction) Motor models

Drive Side Connector

Motor Side Connector ) =]
%ﬂ { A
A\ o L

m &s:: : E;:: PIN | Encoder | PIN |Encoder | PIN | Encoder
| No. | Signal | No. | Signal | No. | Signal
1IMA 6 1 - 6 ’;iE“ 1] -
2|SL0| 7|51 2 - 710V {12 -
L 3| - [8] - 3| MA |8 - 113 -
Specifications o e Deectiond 4]0V [9]45V 4 [MAT9] - [14]+5v
5 [SHELD 5 [SLO [10 ] - [pate[SHIELD
1. Motor connection
a. CAP Model: 2201825-1 (Tyco)
b. SOCKET Model: 2174065-4 (Tyco)
2. Drive connection (CN2)
a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable Model: 3Px0.2SQ or 3Px24AWG
Classification For signals Product Name Low capacity serial enc.oder cable for flat motor
(multi-turn)
Model Name | APCS-ELLLES1(Front Direction)/ | applicable All FAL/FBL/FCL SERIES M-turn
(Note 1) APCS- E[TIDES1-R(Rear Direction) Motor models
Motor Side Connector Drive Side Connector
o] Sianar || ‘St v | St | s | Sl | | “Sirar
1] MA | 6] WA 1| - |s|[SO]11] -
(Rear Direction) 2 swo | 7 | S0 2 — 7 ov [12 —
3 GND_H 8 vDD_H 3 | MA 8 = 13 -
4| ov | 9| +sv 4 | MA | 9] — [14] +5v
5 | Shield 5 | SLO | 10| = [Plate|SHIELD|
Specifications (Front Direction)

1. Motor connection
a. Cap specifications (9 positions): 2201825-1 (Tyco)
b. Socket specifications: 2174065-4 (Tyco)
2. Drive connection (CN2)
a. CASE Model: 10314-52A0-008 (3M) or SM-14J (Suntone)
b. CONNECTOR Model: 10114-3000VE (3M) or SM-14J (Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG
4. Battery connection

a. Connector specifications: 5267-02A (Molex) ume] Encoder Signal color
b. Battery specifications: ER6V (TOSHIBA, AA, 3.6V, 2000 mAh) 1_| BATTERY(VDD.B) Red
2_|BATTERY OV(GND_B) [BlacK

Note 1) ooo in the model name indicates the type and length of the cable. Please refer to the following table.

Cable Length 1 2 19 20
(m)
Robot Cable FO1 FO02 F19 F20
Regular Cable NO1 NO2 N19 N20

*If you are using a serial or multi-turn cable with a length of 20m or longer, refer to '3.6.6 Precautions When

Making Encoder Cable;.
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2. Product Specifications

m Option (Small Capacity L Series Power Cable)

(R’eurDirecticn)
SECTION A-A'

1. Motor connection
a. PLUG model: SM-JN8FTO04 (Suntone)
b. Socket model: SMS-201 (Suntone)

2. Drive connection (U, V, W, FG)
a. U, V, W, PE pin specifications: 1508

3. CABLE Model: 4Cx0.75SQ or 4Cx18AWG

Product
Classification For main power Low capacity L Series power cable
Name
Model Name APCS- PUUJOLSX(Front Direction)/ Applicable All FAL/FBL/ECL Series models
(Note 1) APCS- PLIOLSX-R(Rear Direction) Motor (with 1X7 applied)
Motor Side Connector Drive Side Connector
It Motor Pin Line Color
N B P
U 1 Pt | Red
Specifications v | v 2 | sown | white

Black

Black

FG

PE

Green

Green

X The specifications are subject to change without notice.

4. Other: FAL products require encoder cable installation after power cable installation.

1. Motor connection
a. PLUG specifications: KN5FT02SJ1 (JAE)

2. For braking power

3. Cable specifications: 2Cx0.5SQ or 2Cx20AWG

Product
Classification For brake Low capacity L Series brake cable
Name
Model Name APCS- BUJJLQS(Front Direction)/ Applicable .
(Note 1) APCS- B "QS-R(Rear Direction) Motor All FALIFBL/FCL Series models
Motor Side Connector Drive Side Connector
/L
| { I ——
[im A\
Details Phase :T
Specifications BRAKE + 1
(Front Direction) (Rear Direction) WIRE - 2

b. SOCKET specifications: ST-KN-S-C1B-3500 (JAE)

a. Connection terminal specifications: 1.5x3 (ring terminal)

Note 1) ooo in the model name indicates the type and length of the cable. Please refer to the following table.

Cable Length 1 5 19 20
(m)

Robot Cable FO1 FO2 F19 F20

Regular Cable NO1 NO2 N19 N20
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2. Product Specifications

m Option (Medium Capacity Flat/L Series Power Cable)

- . Product Medium capacity FE/HE Series power
Classification For main power bl
Name cable
Model Name i FEO9A, FE15A, FE06D, FE11D
APCS- P[] 71 [ HSX1 Ap&"iab'e ' ‘ ' ‘
(Note 1) otor FEO5G, FEO9G, FEO3M, FEO6M
Motor Side Connectaq Drive Side Connector
<< | Model
Name
Specifications Motor | Pin
Item Signal | No.
U A
1. Motor connection LEAD v B
L WIRE
a. Plug specifications: MS3108A 20-4S v °
2. Drive connection (U, V, W, PE)
. T FG FG D
a. U, V, W, PE pin specifications: 1508
3. Cable specifications: 4Cx1.5SQ or 4Cx15AWG
X The specifications are subject to change without notice.
Product i i ;
Classification For power and brake Medium capacity FEb|Ser|es power/brake
Name cable
Model Name i FEO9A, FE15A, FE06D, FE11D
APCS- P[] (1 [1 NBX1 Apl\‘/’l"‘t’ab'e ’ ’ ’ ’
(Note 1) otor FEO5G, FE09G, FEO3M, FEO6M
Motor Side Connector Drive Side Connector
({ Model
Name
4
I 3
" 0
Item g?;g\ I':'; Item Signal rj':
Specifications T " oo |+ E
1. Motor connection Brake [ v B WIRE | - F
a. Plug specifications: MS3108A 20-15S w C
2. Drive connection [ [ D
a. U, V, W, PE pin specifications: 1508
3. 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 2Cx18AWG
X The specifications are subject to change without notice.

Note 1) ooo in the model name indicates the type and length of the cable. Please refer to the following table.

Cable Length 1 2 19 20
(m)

Robot Cable FO1 F02 F19 F20

Regular Cable NO1 NO2 N19 N20




2. Product Specifications

Product
Classification For main power Medium capacity FE/HE Series power cable
Name
Model Name - FE22A, FE30A, FE16D, FE22D
APCS- P11 [1 1 HSX Ap&"‘t’ab'e ‘ ' ‘ ‘
(Note 1) otor FE13G, FE17G, FEO9M, FE12M
Drive Side Connector

Motor Side Connector

Specifications item g.';’:f;ﬁ Ne,
u A
_ LEAD " 5
1. Motor connection WIRE
a. Plug specifications: MS3108A 20-4S W ¢
2. Drive connection (U, V, W, PE) FG FG D

a. U, V, W, PE pin specifications: 2508
3. Cable specifications: 4Cx2.5SQ or 4Cx14AWG

X The specifications are subject to change without notice.

Product
Classification For power and brake Medium capacity FE Series power/brake cable
Name
Model Name APCS- PO O O NBX Applicable FE22A, FE30A, FE16D, FE22D,
(Note 1) o Motor FE13G, FE17G, FEO9M, FE12M
Motor Side Connector . .
Drive Side Connector
({ Model
Name
1 3
J
u I
(I 3
. (8)
(I
I
- —
Specifications ) .
p Item g;:gl Eg’ Item Signal :':
1. Motor connection u A LEAD + E
a. Plug specifications: MS3108A 20-15S Brake [ v B WIRE | F
2. Drive connection W c
a. U, V, W, PE pin specifications: 2508 Fo o 5

3. Cable specifications: 4Cx2.5SQ or 4Cx14Awuw

4. Brake power connection
a. Connection terminal specifications: 1.5 x 3 (ring terminal)

5. Brake cable specifications: 2Cx0.75SQ or 2Cx18AWG

X The specifications are subject to change without notice.

Note 1) ooo in the model name indicates the type and length of the cable. Please refer to the following table.

Cable Length 1 5 19 20
(m)

Robot Cable FO1 FO2 F19 F20

Regular Cable NO1 NO2 N19 N20

¥ More to be added for cables with other specifications than the above
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2. Product Specifications

m Option (Drive Cable)

Classification For signal Product Name CN1 Cable
Model Name ;
APCS-CN1 A AppliEztelE iX7NH, L7NH SERIES
(Note 1) Drive
Upper level controller Drive connection CN1
o F ;
y A
= (— :
o b 7
- Pin Map - )
PIN e} PIN o] PIN 1’0 PIN 110
Number signal Number signal Number signal Number signal
S ification 1 |srEAK+ | 6 24v 11 HOME | 16 NC
pEElEEEns 2 |ereak=| 7 cwL 12 | AtMRrsT | 17 RDY+
3 |aarm+ | 8 | cowr | 13 DI1 18 | rov—
4 |aarm—| 9 | PROBE1| 14 DI2 19 | po1+
5 NC 10| PrOBE2| 15 NC 20| poi-
1. Drive connection (CN1)
a. Case specifications: 10320-52A0-008 (3M)
b. CONNECTOR specifications: 10120-3000PE (3M)
c. CABLE specifications: ROW-SB0.1 x 20C (AWG 28)
Classification T/B Product Name T/B for CN1
Model Name ;
APCS-7NCN1TII 1] AppliEztelE iX7NH, L7NH SERIES
(Note 1) Drive
== Terminal block Drive connection CN1
T
g " @ [
g i { ecs-imomo] ]|
g @ b
e - Pin Map -
o 2
==l PIN o PIN o PIN 1o PIN [[¢]
Number signal Number! signal Number signal Number signal
1 |BREAK+ | B 24y 11 HOME 16 NC
2 |BrEAK—| 7/ cWL 12 | ALMRsT | 17 RDY+
3 |aarm+ | 8 | cowL | 13 DI1 18 | rov—
4 |aarm—| 9 | PrROBE1| 14 DI2 19 DO1+
Specifications 5 NC 10 | PrROBEZ| 15 NC 20 | poi-
1. Drive connection (CN1)
a. Case specifications: 10320-52A0-008 (3M)
b. CONNECTOR specifications: 10120-3000PE (3M)
c. CABLE specifications: AWG28 x 10P
2. Terminal block connection
a. Connector specifications: HIF3BA-20D-2.54R (Hirose)
b. Terminal block specifications: XTB-20H (Samwon Act)
3. Cable length
Serial
Nuﬁfer HO1 HO2 HO3 HO4
Length | 0.5 Meter| 1 Meter [1.5 Meter | 2 Meter
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2. Product Specifications

Classification For signal Product Name Communication Cable (CN5)
Model Name ;
APCS-CN5L7U Hppplleanle iX7NH, L7NH SERIES
(Note 1) Drive
Host controller connection (USB Drive connection CN1
e
U Gl = =D
= rr—

Specifications 1. 1. PC connection: USB A plug
2. 2. Drive connection (CN5): Mini USB 5P Plug
3. 3. Electrical requirements:
Double shield, twisted pair, attachable EMI filter
(Product for reference: SANWA's KU-AMB518)

Classification CN Product Name CN1 Connector
Model Name :
APC-CN2NNA Hpplieanle iX7NH, L7NH SERIES
(Note 1) Drive
1
11 1
©
Specifications
© 20 0
1
1. CASE Model: 10320-52A0-008 (3M)
2. CONNECTOR Model: 10120-3000PE (3M)
Classification CN Product Name STO Connector
Model Name :
APCS-CN6K Applicable iX7NH, L7NH SERIES
(Note 1) Drive
68
) =
Specifications

1. MINI I/O By-Pass Connector: 1971153 (TE)
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2. Product Specifications

Classification CN Product Name CNG6 Connector
Model Name ;
APCS-STO[ A Applizeltie iX7NH, L7NH SERIES
(Note 1) Drive
Drive connection
=" —=———N I 1 | m
1. Plug Connector Kit -Pin Map -
a. 2069577-1 (TE)
2. Cable AN 10 Color
hurrbes] signal
Specifications a. 4P x 26AW_G 1| NC _
3. Product Marking 2 | NC =
g' ﬁggg ) 2$8232 &%ﬁ;“) 3 [ HWBB1 Minus Orange
c. APCS - STO30A (3m) 4 | HWBB1 Plus Orange/Stripe
5 [ HWBB2 Minus Yellow
6 | HWBB2 Plus Yellow /Stripe
7 | EDM Plus White
8 | EDM Minus White/Stripe
Classification CN Product Name CN6 Cable
Model Name :
APCS-CN4NNA Apg".cab'e iX7NH, L7NH SERIES
(Note 1) rve
/—n-nn-n-n—. no | Signal Names Line color
1 | Tx/Rx0+ White /Orange
E 2 | Tx/Rx0— Orange
t i = 3 | Tx/Rx1+ White/Green
Specifications 4 | Tx/Rx2+ Blue
I I 10— 45 PLUGS 5 | Tx/Rx2— White /Blue
| | | (& Pins) 6 | Tx/Rx1— Green
12345678 7 | Tx/Rx3+ White /Brown
8 | Tx/Rx3— Brown
Plate Shield

1. OO0 in the model name indicates the cable length. Refer to the table below for how the lengths are represented.

Cable Length (m)

1

2

3 5

Designation

01

02

03 05




2. Product Specifications

m Option (Braking Resistance)/200[V]

Item Product Model Name Appll_cable Specifications
Name Drive
iX70A0010
Resist Braking APCS-140R50 .
ance Resistance (50Q/140W) iX70A0020
iX70A0040

Resist Braking APCS-300R30 iX7o0A008o
ance | Resistance (30Q/300W) iX70A0100

o
APC-600R30 ]
x3P (Parallel .
Resist | Braking ( ) | ix70A0200 218
ance Resistance (300/600W i
X3P (Para”el) |X7DA035D 195
=10Q/1800W)
A
e 235
m Option (Noise Filter)
Item Product Model Name Applicable Specifications
Name Drive P
§ 415405
i L
iX70A 0010 3 g k|-
APCS.TB6 iX70A 0020 3 L3
BO10LBEI fi;“ﬁ ggg”
. | O O
Resis . .
tance Noise Filter iX70A 0100
Tsfmﬁbfock.ﬂ.a‘s‘j"
N fee 4’ ®3
|
APCS-TB6- iX70A 0200 . | @
BO30NBDC iX70A 0350 Lass
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3. Wiring and Connection

3.1

Wiring and Connection

Servo Motor Installation

3.1.1 Operating Environment

Iltems Environmental conditions Precautions

Consult our technical support team to customize the product if the

Y axes

Ambient 0 ~ 401°C
Temperature [cl temperatures in the installation environment are outside this range.

Ambient . Lo . )

Humidity 80[%] RH or lower Do not operate this device in an environment with steam.

E | Vibration acceleration

vi)titrzi;?oz 19.6[ns] or below on X and Excessive vibrations reduce the lifespan of the bearings.

3.1.2 Preventing Over-impact

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

/1 Caution

3.1.3 Motor Connection

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

= Connect the motor’s ground terminals to the U, V, W and PE connectors of the drive and connect
the end of heat sink to the type 3 ground.

w

U
\Y
PE

s < c

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

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

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

3.1.4 Load Device Connection

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

range.
— ¥ 0.03[mm] or less (peak to peak)
Load
chaft .
Bl — Motor
<chaft
>—¢ 0.03[mm] or less (peak to peak)
B For Pulley Connections:
Radial Load Axial Load
Flange Notes
N kgf N kgf
40 148 15 39 4
Nr: 30[mm] or less
60 206 21 69 7 _.'_|<_
80 255 26 98 10 Radial load _ l:
130 725 74 362 37 |
T
180 1548 158 519 53 | }
IRl
+—> f
220 1850 189 781 90 .
Axial load

3.1.5 Cable Installation

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

Do not pressurize or damage the cables. Make sure to use robot cables for a moving motor and
prevent the cables from swaying.
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3. Wiring and Connection

3.2

Servo Drive Installation

3.2.1

Installation and Usage Environment

Environmental

Items o Precautions
conditions
. A\ caution
Ambient o . o
Temperature 0 ~ 50[°C] Install a cooling fan on the control panel for ventilation and to
maintain the temperature within the range.
A\ caution
Ambient Moisture developed inside the drive due to ice formation or
Humidiey | 0% RHoOrlower | condensation during a prolonged period of inactivity may
damage the drive. Remove all moisture before operating the
drive after a prolonged period of inactivity.
Vibration . . . . ;
External acceleration Excessive vibration reduces the lifespan of the product, and it
vibration . may cause malfunctions.
4.9[ms] or lower
= Do not expose the device to direct sunlight.
Ambient = Do not expose the device to corrosive or combustible gases.
conditions = Do not expose the device to oil or dust.

= Ensure that the device receives sufficient ventilation even if installed in a
confined space.
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3. Wiring and Connection

3.2.2 Installation with the Control Panel

Comply with the spacing standard specified in the following figures when installing with the control panel.

B When installing 1 unit:

40mm
or more

Top

10mm
or
more

Bottom

40mm
or more

B When installing 2 or more units:
To prevent the temperature inside the control panel from exceeding the servo drive environmental
conditions, install a cooling fan on the top of the servo drive. Also, refer to the picture below and

leave sufficient space to allow for cooling by heat convection within the fan and control panel.

40mm ¥ ™ FAN — v » >~ FAN — %
or more \ \ \ \
Top
30mm
or e
_more , 8
fou! ] I;‘:-d
(5 J
4
£ ey
;] Bottom
40mm
or more
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3. Wiring and Connection

A\ caution

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

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

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

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

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

there are high amounts of harmful gases or dust.

Make sure to keep the internal temperature of the control panel below the
environmental conditions by allowing a wide space between the surface of the servo
drive and the internal surface of the control panel, or installing a cooling fan.

If the servo drive must be installed closely to one another, mount the 1.0kW (or lower)

servo drive 1mm apart considering the mounting tolerance. Also, maintain the ambient
temperature at 45°C or lower and operate the device at a load factor under 100%. For
the models of the servo drive. higher, installing the drive closely can cause an increase

in the internal temperature of the drive and lower the continuous overload range during
operation. Therefore, make sure to install them at least 10mm apart.
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3. Wiring and Connection

3.3 Internal Block Diagram of the Servo Drive

3.3.1 Internal Block Diagram of the Servo Drive
(100-400W / 200[V])

Note 1) PO Pl B B+ | BINote 2) 3)

Diode Thermistor GBT
,,,,,,,,,,,,,,,,,,,,,,, e I,
i
h KK A
3
phase power  Input Regenerative | Current sensor
AC200~240V L1 ™ resistor U
" | Themisir 7N
i ! M E
L3 on ; w
H Bt |
LI | i ! |
I I
I P 8 a
o2

,,,,,,,,,,, | - e
~——Fhermistor- — o f
} |
I
L_—-————°_ a

Main power phase Internal Regenerative IGBT
Control power phase loss p e p temperature Relay DC voltage Draking (emperature PWM signal UandV current B
driving circuit driving circuit driving circuit driving circuit driving circuit driving circuit detection circuit SC detection circuit detection circuit driving circuit
Single-phase power Input
AC200~240V
C1 Main control M POWER circuit connection
U and V current
DC voltage
A/D conversion BiSS-B, BiSS-C
ECAT IN/JOUT EtherCAT
———== Communic ESC TAMAGAWA
ation MCU / FPGA

Sinusoidal,
AnalogHall

USB
Comane ———_———uss OTGFS

ENCODER

Encoder input

C P/C Insulation I/F
Safety function input Safety function output Digital input | [Digital output ncoder outpu Analog input Analog output
(2 points) (1 points) (6 points) (3 points) (3 points) (1 points) (2 points)

i v i v v !

Safety device connection (STO) Input/Output connection (I/O)

Analog output
connection

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

Note 2) To use an external regeneration brake resistor, remove the B and Bl short-circuit pins and connect
the resistor to the B+ and B pins.

Note 3) 200[W] or lower models do not include internal regenerative resistors.

Note 4) For main power, 200[V]/100[W]-400[W] models support single-phase 100-120[V] and 200-240[V],
and 200[V]/750[W] models support 200-240[V]. When using single-phase main power, connect it to
any two of L1, L2 and L3 terminals.

Note 5) Use the N[(-)] terminal for connecting an external capacitor. Connecting power supply to the [(-)]
terminal will cause burn damage to the product. Always contact the customer center or agency when

it is necessary to connect an external capacitor.
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3. Wiring and Connection

3.3.2 Drive Block Diagram (800W to 3.5kW / 200[V])

Note 1) PO

Note 3)

Diode Thermistor

3-phase power Input

I
I
I
|
I
|
ACH0~240V R’Leggnfe@ileJ I Current sensor
- 1 resistor | U
\
L Lt M E
13 ! W
|
I
I
I
I
I
I
I
,,,,,,,,, j
a 0 f ‘
I I
I
I I
L d ‘
"B Main power phase Intemal Regenerative IGBT i
Control hase I power pl Rela) g PWM signal
ontrol FOWEFI? 3§9 0SS || Lt loss temperature y dpc voltgge braking temperature 9 Uand V current B
driving circuit driving circut driving circuit driving circuit iving circuit driving circuit | | detection circuit || SC detection circuit || detection circuit | | driving circuit
Single-phase power [nput
AC200-240V T —g Y
| . L .
| l\j Main control “N\_  POWER circuit connection
2 Uand V current
DC voltage

BISSB, BISS-C

|
|
|
|
[—
AID conversion

ECAT IN/OUT EtherCAT

——==  Communic ESC TAMAGAWA
ation MCU / FPGA

0SB inusoi
- . ‘ Sinusoidal,
onmunc USB OTGFS AnalogHal

007 007
o o /7N o
,@m ,@m Encoder input
x10 xT e
C PIC Insulation I/F D)

#

ENCODER

T
Safety function input Safety function output Digital input Digital output| |Encoder output Analog input Analog output
(2 points) (1 points) (6 points) (3 points) (3 points) (1 points) (2 points)
Safety device connection (STO) ‘ Input/Output connection (//O) ‘ Agglr?ngegﬁgﬁ]m

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

Note 2) To use an external regeneration brake resistor, remove the B and Bl short-circuit pins and connect
the resistor to the B+ and B pins.

Note 3) 800 [W] to 3.5 [kW] drive models are cooled by 24 [V] DC cooling fans.

Note 4) Use the N[(-)] terminal for connecting an external capacitor. Connecting power supply to the [(-)]
terminal will cause burn damage to the product. Always contact the customer center or agency when

it is necessary to connect an external capacitor.
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3. Wiring and Connection

3.4

3-8

Power Supply Wiring

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

A\ caution

Excessive voltage damages the drive.

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

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

Operating

Resistance

Standard

Voltage PR Values Capacity * Notes
iX7NHA001U A\ caution
iX7NHA002U For resistance values to use during
regenerative capacity expansion, refer
. o to Section 2.3, "Optional and
iIX7NHA004U 100[Q)] Built-in 50W | peripheral Devices.”
220[V]
iX7NHAO008U Built-in 100
40[Q
iX7NHAO10U [ w
iX7NHAO020U ilt-i
. 12.6[Q] Built-in 150
iX7NHA035U w

= Configure the system so that the main power (L1, L2, L3) is supplied after the control power (C1,
C2). (Refer to section 3.4.1, “Power Supply Wiring Diagram.”)

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

Be careful.

Pbanger

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

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




3. Wiring and Connection

34.1

100[W] ~ 3.5[kW]

Phase 3 AC 200~240 [V] Note 2)

Power Supply Wiring Diagram

DC Reactor

DC Reactor

o

3) External
regenerative resistor

|
!
-3)-External
regenerative
resistor

RST
i i Note1) Servo drive
Main Main
OFF ON 1MC 1Ry e
ol ol O 1 - | |
o o—4 o— & &
— _ PO PI
_d NF ‘ O—
= 1MC 1SK 1MC U
® | L1 Vv
| L2 W
‘ L3 @
Cc2 [
Cc2
1Ry F.
= B+
Alarm+ 3
+24[v1£ E
1 DOCOM 5
1/0
Single phase AC 100~240 [V] Note2)
R T
o o Note1) Servo drive
Main Main
> > OFF ON 1MC 1Ry e
Q Q 1 - —
> | O O— o— £
_ PO PI
_d NF ‘ O—
= 1MC 1SK 1MC U
® [F—o L1 Vv
L2
w
|F—o L3 o
Cc2 [
Cc2
1Ry _E. B+
Alarm+ 3
+24[V] Bl
1 DOCOM 5
1/0
Note 1) It takes approximately 2.5 to 3 seconds until an alarm signal is output after you turn on the main

power. Press and hold the main power ON switch for at least 3 seconds.

3-9



3. Wiring and Connection

3-10

Note 2)

Note 3)

Note 4)

Note 5)

Note 6)

For main power, 200[V]/100[W]-400[W] models support single-phase 100-120[V] and 200-240[V],
and 200[V]/750[W] models support 200-240[V]. When using single-phase main power, connect it to
any two of L1, L2 and L3 terminals.

Since the 200V/400W-3.5kW models include a built-in regeneration brake resistor, short-circuit B
and Bl terminals before use. If the regenerative capacity is high because of frequent acceleration
and deceleration, open the short-circuit pins (B and BI) and connect an external regeneration brake
resistor to B and B+.

Remove approximately 8 to 9 [mm] of the sheathing from the cables for the main circuit power and
use the dedicated pressurized terminals. (Refer to Section 3.4.2, "Power Circuit Electrical

Component Standards.”)

L L2

| ~—|

Use Spring Opener (TE) to connect or remove the main circuit power wiring of a
200[V]/100[W]~1[kw] drive.

Use the (-) terminal for connecting an external capacitor. Connecting power supply to the (-)
terminal will cause burn damage to the product. Always contact the customer center or agency

when it is necessary to connect an external capacitor.



3. Wiring and Connection

3.4.2

Power Circuit Electrical Component Standards
- iX7NHAQ01U iX7NHA008U iX7NHA020U
odel Name ~IX7NHA004U ~ IX7NHAO010U ~ X7NHA035U
30A Frame 30A
MCCB (NFB) 30A Frame 15A (ABE33C/15) (ABE33C/30)
Noise filter (NF) TB6-BO10LBEI(10A) TB6-BO30NBDC(30A)
DC reactor 10A 15[A] 30A
Ve 11A/ 240V 18A/ 240V 32A/ 240V
(GMo-9) (GMo-18) (GMo-32)
L1,L2,
L3,PO,PI,N ) ) AWG 12
Wire | grgoi AWG16 (1.5 mr) AWG14 (2.5 mr) @0
Note U,V,W
1)
) ) AWG 16
C1, C2 AWG16 (1.5 mr) AWG16 (1.5 mr) )
(1.5 m)

Pressurized terminal

AL 1,5-8 BK 3200043, Phoenix Contact
Al 0,75- 8 GY - 3200519, Phoenix Contact
(8.5+0.5mm Strip & Twist)

UA-F4010, SEOIL
(10 mm Strip & Twist)

Regeneration brake

» 1981045-1 (Spring Opener)

. 150
resistor 50[wW] 100Q 100[W] 40Q 1 3[(\)/\/]
(Default)
¢ 1-2289080-1 *0183-1105T04
Connector * 1-2331743-4

» 0183-1106T04

» 0183-1107T05

Note 1) Select and use 600V, PVC-insulated wires.

Note 2) To comply with UL (CSA) standards, use UL-certified wires that have a heat resistant temperature

of 75°C or above.

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

Note 4) For other special specifications, use wires equivalent or superior to those specified in this Section.

Note 5) For pressurized terminals, it is recommended to use the products specified in this section or other

products of equivalent specifications.
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3. Wiring and Connection

B Connector Wiring

The following is how to connect power or motor connectors to iX7NHAO010U or lower servo drive
models.

To connect a power or motor connector, use a spring opener or flat-head screwdriver to clear the
opening as shown below. Insert the core wire into the hole and pull out the spring opener or flat-head

screwdriver to complete connection.

Do the same for each part of the servo drive that needs a connector, and after connection is
completed, connect the connector to the servo drive.

312 | LSE ccric




3. Wiring and Connection

B i X7NHAO004U or lower

Wire strip
8.5~9[mm]

_}{,;_’ip

1981045-1 (Spring Opener)

LSTELECTRIC | 3-13




3. Wiring and Connection

B i X7NHAO008U ~ iX7NHAO10U

g2¢Ql 1224834422239

Wire strip
8.5~9[mm]

&
1981045-1 (Spring Opener) /

M4 : 1.2[N.m]

3'14 | ;_,::_‘ Er ECTRIC







3. Wiring and Connection

3.4.3 Power Input Sequence

B Power Input Sequence

= For wiring of the main power, use a magnetic contactor for the main circuit power as shown in
Section 3.4.1, "Power Supply Wiring Diagram." Set the magnetic contactor to be turned off
simultaneously with an alarm occurrence in the external sequence.

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

= 2.5 -3 seconds after the power input, the alarm signal turns on (normal), and the Servo On
command signal is recognized. Therefore, when the Servo On command signal is on at the same
time as the power is input, the actual Servo On is activated 2.5 - 3 seconds later. Keep this in mind
when designing the power input sequence.

B Timing Chart

Mainpower, ON
control power
supply OFF.

ServoOn ON
command OFF

Sevoon  ON |
operation OFE

Alarm ON |
(normally On) OFF

N  2-2.5[5]
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3. Wiring and Connection

3.4.4

Option Specifications (Braking Resistance)

Regeneration Brake Resistor Options

Item P'(loduct Model Name Appll_cable Specifications
ame Drive
B 188.35 300
4'3\ n '—.._112% -‘
resist | Braxi iX70A0010 ;.' i e —— o
esis raking . i S .| m [
oo | Roestamo | APCS-140R50 | iX70A0020 | [ I
iX70A0040 14436
5.3* 198 )
2 -
1r ¥
~ "_.ll F— S
Resist | Braking iX70A0080 -
ance | Resistance | APCS-300R30 iX70A0100
m
wn
o
iX70A0200 i
. . 218
Resist | Braking (2P)
ance | Resistance | APC-600R30 iX70A0350 195
(3P)
A
= 235
stELECTF’IC | 3_17




3. Wiring and Connection

_
3.5 Wiring for Input/Output Signals

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

70!
113

N
]
]

N

4 1]
15

6 [

[ ]

(&))
L] Al
(@)] BN

a7 o7
8 [

]
18 119
10 []
2

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

é B )
- 3 (| 4
2
\. J
—J
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3. Wiring and Connection

3.5.1

Names and Functions of Digital Input/Output

Signals

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

Gl Name | Assignment Details Function
Number
6 +24V DC 24V DC 24V INPUT |Common
Positive (CCW) Stops the servo motor to prevent the
actuator
1 bi1 PoT Rotation ¢, allowi itive motion out of th
Prohibited rom allowing positive motion out of the
range.
Negative (CW) i(t:ct)l?astgr]e servo motor to prevent the
12 bi2 NOT Rotation from allowi tive motion out of th
Prohibited rom allowing negative motion out of the
range.
7 DI3 HOME Home Position Connects the home position sensor for
Sensor homing.
8 Dl4 sTOP Servo Stop S:]ops the servo motor when the contact is
13 DIS PCON P Control Action When the contact is on, it converts the
mode from PI control to P control.
Switching Gain 1 | When the contact is on, it switches the
14 DI6 GAIN2 to Gain 2 velocity control from Gain 1 > Gain 2.
% PCL Positive Torque |When the contact is on, the positive torque
Limit limit function is activated.
* NCL Negative Torque |When the contact is on, the negative torque
Limit limit function is activated.
+ PROBE1 Touch Probe 1 The_ probe signal to rapidly store the
position value (1)
Touch i i
+* PROBE2 The. probe signal to rapidly store the
Probe 2 position value (2)
*»* EMG Emergency Stop | Emergency stop when the contact is on.
** ARST Alarm Reset Resets the servo alarm.
Vibration fS_lgnal to use the vibration suppression
- . ilter 1 according to the vibration
LVSF1 Suppression ion filter f . fi .
Filter 1 suppression filter function configuration
(0x2515)
Vibration Slgnal to use Fhe V|brat|or1 suppression
- . filter 2 according to the vibration
LVSF2 Suppression ion filter f . fi .
Filter 2 suppression filter function configuration
(0x2515)
* SVON Servo ON Servo ON
* ABS_Reset Absolute Initializes the multi-turn and single turn

Encoder Reset

values.
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3. Wiring and Connection

3-20

** ABS_RQ

Absolute Position
Data

Request

Upon request of the absolute data of the
absolute encoder,

the data of the absolute encoder is
transmitted

to a upper level controller in quadrature

pulse format through AO, BO output

Note 1)**A signal not assigned by default in the factory setting. The assignment may be changed by

parameter settings. For more information, refer to Section 6.2, “Input/Output Signals Setting.”

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

B Names and Functions of Digital Output Signals

Gl Name | Assignment Details Function
Number

1 DO1 BRAKE Brake Outputs brake control signal.

3 DO2 ALARM Servo Alarm | Outputs signal when alarm occurs.
Output when main power supply is
connected

4 DO3 RDY Servo ready . S
and preparation for servo operation is
completed.

2 DOCOM DC 24V GND |DOCOM

. Zero Speed | Outputs a signal when the current
ZSPD .
Achieved speed drops below the zero speed.
* INPOS1 Position Outputs signal when having reached
Reached 1 |the command position (1)
o+ TLMT Torque Limit (.)u.tputs signal when the torque is
limited.
.. | Outputs signal when the speed is
*%
VLMT Speed Limit limited.
Velocity Outputs signal when the command
** INSPD S
Reached velocity is reached.
Servo . .
*%*
WARN Warning Outputs signal when a warning occurs.
- Rotation Outputs signal when the servo motor is
TGON . .
Detection rotating above the set value.
" Position Outputs signal when having reached
INPOS2 .
Reached 2 |the command position (2)

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

information, refer to Section 6.2, “Input/Output Signals Setting.”




3. Wiring and Connection

3.5.2 Names and Functions of Analog Input/Output
Signals
B Names and Functions of Analog Input Signals (I/O Connector)
Pin Name Details Function
Number

It applies -10~+10V between A-TMLT(AI1) and

15 ATLMT Analog torque limit AGND t0.|lmlt 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)
Nuljliﬂrl;er Name Details Function
1 AMON1 Analog Monitor 1 | Analog monitor output (-10V ~ +10V)
2 AMON2 Analog Monitor 2 | Analog monitor output (-10V ~ +10V)
3 AGND AGND(0V) Analog ground
4 AGND AGND(0V) Analog ground

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

settings.

For more information, refer to Section 6.2.3 “Assignment of Analog Output Signals.”
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3. Wiring and Connection
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3.5.3 Names and Functions of Encoder Output

Signals
B Encoder Output Signal (I/O Connector)
Pin Names Details Function
Number
9 AC Encoder
10 IAO Signal A
19 BO Encoder Outputs de-multiplied encoder signals in A,
20 /BO Signal B B, and Z phases by the line drive method.
1 20 Encoder
18 170 Signal Z
16 GND GND Digital ground

Note 1) You can set the number of output pulses at [0x2422] and set the lead reference values in phase A
and phase B for CCW rotation of the motor at [0x2423].
Up to 6.5[Mpps] of encoder output is supported in multiples of 4. For an output of 6.5[Mpps] or
greater, AL-57 is generated. Consider the speed when you set the number of pulses for

demultiplied output.



3. Wiring and Connection

3.5.4 Examples of Input/Output Signal Connection

B Examples of Digital Input Signal Connection

/A caution

individual signals.

w N

Input/Output Signals Setting.

External Power

You can assign each input contact to one of 17 functions.
For more information on signal assignment and contact change of the input contact, refer to 6.2

4. The rated voltage is DC 12V to DC 24V.

1. You can set the output contact to contact A or contact B, based on the characteristics of

'RT 1
R1

Servo Drive
supply
12 VDC to 24 VDC
N
I
. 1 Internal
B -T- AY Circuit
| DI1
t--——0 © (7]
——
ammmeme —
Internal
Ay Circuit
DI8

B
——

R1:2.49kQ, R2 : 680Q
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3. Wiring and Connection

3-24

B Example of Connecting Digital Output Signals

A\ caution

1. You can set the output contact to contact A or contact B, based on the characteristics of individual
signals.

2. You can assign each output contact to one of 11 output functions.

3. For more information on signal assignment and contact change of the output contact, refer to 6.2
Input/Output Signals Setting.

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

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

DO1 l L |
[ L= |
Internal
Circuit E[
DOCOM
DO3 ——
[ L - |
Internal
Circuit El
|~ DC 24V
DOCOM \ ‘
'

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

Servo Drive (Note 2) Servo motor
> (Note 1) DC24V_BK

DC24V_IO DC90V_BK RV
[ ——(——] |
SKa BRAKE

Note 3)

Note 1) Use separate power sources for the control and the main power of the electronic brake.

Note 2) Use an appropriate voltage for the electronic brake specifications. (Refer to Section 2.
“Product Specifications.”)

Note 3) For DO1-DO3 output, use a common GND24 for DOCOM.




3. Wiring and Connection

B Examples of Connecting Analog Input Signals

A\ caution

No R1 R2
1 5KQ 6KQ
2 10KQ 12KQ

1. For how to operate analog input signals, refer to 6.9 Torque Limit Functions .
2. The range of analog output signals is -10V~10V.
3. The impedance for input signals is approximately 10KQ.

Servo Drive

4. Example of resistance selection for use of 24V for input voltage
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B Examples of Connecting Analog Output Signals

/\ caution

IS S

Refer to "6.2.3 Assignment of Analog Output Signals" for signal settings and scale adjustment.
The range of analog output signals is -10V to 10V.

The resolution of analog output signal is 12 bits.

The maximum load current allowed is 2.5 mA.

The stabilization time is 15 us.

Servo Drive
7} : ANALOG MONITOR1
ANALOG MONITOR?2

I I




3. Wiring and Connection

Example of Connecting Encoder Output Signals

A\ caution

1. Since encoder signals are output for the control power of O[V] (GND), connect the 0[V] terminal
of the upper level controller and the I/O GND terminal.

2. You can set the encoder output pulse at [0x2422] and set the lead reference values in phase A
and phase B for CCW rotation of the motor at [0x2423].

3. Up to 6.5[Mpps] of encoder output is supported in multiples of 4.

4. You must change the connection according to the circuit configuration of the upper level
controller.

<If the upper level controller is composed of line receivers>

Servo Drive Upper level controller

\/

LGND T GND &

<If the upper level controller is composed of photocouplers>

Servo Drive Upper level controller
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3. Wiring

and Connection

3.5.5

Input/Output Sighals Configuration Diagram

Digital Input

Digital Output

+24V IN Z’— 3.3kQ PO) BRAKE
—— —
I S b i L1 B
3 ALARM
— o T o2 { 3|
™ conve | (DI13)
o [ HomE | 7 ] ©03)| — —5v
o~ o STOP I’- Di4
L— 2 | Docom
——— [ bocoM p——>
o o PCON E_ DI5 ":
o~ o GAIN2 14 (D16) ~ ZSPD
e = | INPOST
= TLMT
*%
PaL = VIMT
NCL ” = INSPD
PROBE1 | * — WARN
PROBE2 | * —
_ TGON
EMG = | INPOS2
A-RST =
LVSF1 = [9] o
LVSF2 = [o] 0 c
SVON = 3
ABS-RESET | * | 19 BO =
ABS-RQ *x | 20 /BO i
(o]
[e]
Analog input | 17 70 %
K o
Analog ATLMT il |/O | 18 /20 =
torque limit AGND II o oND I
STO

3-28

Safety Function Input

STOT+

3.3kQ

;

Safety Function Output

Analog Output

MONITOR 1

-10V ~+10V

1

3,4

MONITOR 2
-10V ~+10V

3.3kQ
—»|  sTO2- 5
————p| STO2+ 6
Analog
Monitor
Note 1) Input signals DI1 - DI6 and output signals DO1 - DO3 are factory default signals.



3. Wiring and Connection

3.6  Wiring of Encoder Sighal (ENCODER)

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

20

40

60

05
0
07 13

08

010

12
14

3.6.1 Quadrature Encoder Signaling Unit Wiring

B APCS-EOOOUAS Cable

AWG24 7Pair Twisted

a0 Motor Shield Wire Servo Drive
1 4 Y A |13
2 /A 12
3 B 11
4 /B 10
5 Z 9
Encoder 6 /Z 18
7 U 5
8 /U 6
9 Vv 3
K o Cable C t
11 W 1 able Connector
Cable 19 w > (ENCODER)
Connector 1 By i Maker — 3M
Maker - AMP . 10314-52A0-008
172163-1 1 GNDL 7 10114-3000VE
1703611 15 e’ SHD | Frame
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3. Wiring and Connection

3-30

B APCS-EOOOBS Cable

Servo Motor

AWG24 7Pair Twisted

Encoder

Cable
Connector
MS3108B20-29S

',...§D..L@. | g__Mre Servo Drive
A A 13
B /A L 12
C B 11
D /B 110
E Z 9
F /Z 18
K U 5
L /U l6
M V 3
N L 4 Cable Connector
E X\//V ; (ENCODER)
Maker — 3M
H av {14 10314-52A0-008
G GNDL 7 10114-3000VE
J e — SHD| Frame

B Without Quadrature Type Hall Sensor

Servo Motor

AWG24 7Pair Twisted

Cable
Connector

“Shield Wire Servo Drive
A Y A |13
B8 /A ] 12
C B 11
O /B 1 10
E Z 9
F [Z 18
o)
Cable Connector
(ENCODER)
Maker — 3M
H - Bv { 14 10314-52A0-008
G GNDY 7 10114-3000VE
J R SHD| Frame




3. Wiring and Connection

3.6.2

Serial Encoder Signaling Unit Wiring

B APCS-EOOODS Cable

Servo Motor

Cable
Connector

AWG24 4Pair Twisted _
_Shield Wir Servo Drive
A ' 5 MAL 3
B IMA] 4
C SL] 5
D /sL] 6
5V 14
GND | 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
J o SHD| Frame

MS3108S520-29S

B APCS-EOOOES Cable

AWG24 4Pair Twisted

Servo Motor Sh|el dere Servo Drive
1 i t MAL 3
6 IMAL 4
2 SL] 5
7 ISL] 6
5V 14
GND ] 7
Cable Connector
(ENCODER)
. t Maker — 3M
onnector 10314-52A0-008
g/lzegkféz—sleco 10114-3000VE
2174065-4 5 e SHD| Frame
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3. Wiring and Connection

3-32

3.6.3

B APCS-EOO0OCSI Cable

Multi-Turn Encoder Signaling Unit Wiring

Servo Motor AWGSZﬁigBa\iAr/i-rrWiSt Servo Drive
1 o 0.‘ MA 3
2 /MA L 4
3 SL 5
4 /SL 6
2 BAT+
6 BAT-
7 5V 14
8 GND} 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
ggglneector 10114-3000VE
MS3108S20-29S \ 9 S — SHD| Frame
B APCS-EOOODSI Cable
Servo Motor AWGgﬁéEa\'Xﬁg\/'St Servo Drive
Al P MAL 3
B /MAL 4
C SL 5
D /SL 6
E BAT+
E BAT -
H 5y L 14
G GNDL 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
8§2|r?ector 10114-3000VE
MS3108S20-29S\ J| = e [ o— ¢ SHD| Frame




3. Wiring and Connection

B APCS-EOOCOESI Cable

AWG24 4Pair Twist .
Servo Motor ,..§D.i?..|. d ___V§_/_i_re Servo Drive
1 i P MAL 3
6 IMA L 4
2 SL 5
7 /ISL 6
8 BAT+
3 BAT-
o] 5V L 14
4 GND} 7
Cable Connector
(ENCODER)
Maker — 3M
Connector 10314-52A0-008
g/l2a0k1eéz—5Ti/co 10114-3000VE
1740654 5 R L * SHD| Frame
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3. Wiring and Connection

3.6.4 Tamagawa Encoder Signaling Unit Wiring
Servo Motor AWGgﬁéBa&/l}FWlst Servo Drive
PS ] 5
/PS1 6
ESV ] 14
EQV ] 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
............... ¢’ SHO | Frame
3.6.5 EnDat 2.2 Encoder Signaling Unit Wiring

Servo Motor

AWG24 4Pair Twist
Shield Wire

Servo Drive

EnDat_CLK+

OO

EnDat_CLK-

EnDat_Datat

o> [0 P> (o

OO

EnDat_Data-—

GND

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

Frame
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3. Wiring and Connection

3.6.6 Precautions when Making Encoder Cable

If you need to use a serial or multi-turn encoder cable that is 20m or longer, it is recommended to refer
to the below example to make one.

Connection example) APCS-EoooES cable

AWG24 4Pair Twisted ;
Servo Motor Servo Drive
Shield Wire
1 f i MAL 3
6 YOOOCG _mal 4
2 SL] 5
7 /SL
Encoder
9 o o SV 114
al o L GND] 7
L DOOOG
5 R — SHD| Frame
Core wire Recommended
Length A - Notes
specifications wiring makers
35m or lower 24AWG 2wire LS, llsan, Shinhwa wires
55m or lower 24AWG 3wire LS, llsan, Shinhwa wires

Also, if you are making main power cables for motors 20m or longer, it is recommended to make them to
one-level higher specifications than the recommended.

For example, if the recommended specification is 18AWG, use a 14AWG product. If 11AWG is
recommended, use a 7AWG product.

With main power cables for motors that are 20m or longer, increase in the voltage drop causes the
repeated range of use of “rotation torque-torque characteristics” to get narrower. So, be cautious while in

use.
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3. Wiring and Connection

3.7

3-36

Wiring for Safety Function Signals (STO)
B 2069577-1(Tyco Electronics)
3.7.1 Names and Functions of Safety Function Signals
Pin i
Number Names Function
1 +12V
For bypass wiring
2 -12v
3 STO1- DC 24V GND
4 STO1+ Blocks the current (torque) applied to the motor when the signal is off.
5 STO2- DC 24V GND
6 STO2+ Blocks the current (torque) applied to the motor when the signal is off.
! EDM+ Monitor output signal for checking the status of safety function input
8 EDM- signal




3. Wiring and Connection

3.7.2

Example of Connecting Safety Function Signals

A\ caution

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

24 V Power
STO1+

LJI—W Driving Signal l

sTO1- 3 \‘,’\\ i = Blocking
STO2+ EE \\";‘ ——— BloC m—)
$T02- [ N ) 1 king

23
H44

y
& |

R

AAI

Al
i

EDM+

Safety Module
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3. Wiring and Connection

3.7.3 Bypass Wiring of Safety Function Signals

This drive provides the Mini I/O Bypass connector which has Bypass wiring to be used for the
convenience of the user when the STO function is not used. To use the Bypass function, connect the
Mini 1/0O 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 (+12 V and -12 V) except
for this purpose.

B Mini I/O By-pass Connector

O

1971153-1(Tyco Electronics)

B Mini I/O Plug Connector

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

3.8  Wiring for EtherCAT Communication Signals

3.8.1 Names and Functions of EtherCAT Communication
Signals

B EtherCAT IN and EtherCAT OUT Connector

Pin : i
Number | Signal Names Line color

1 TX/RX0 + White/Orange G
2 TX/RXO - orange D) S Sy TP
3 TX/RX1+ White/Green '[E
4 TX/IRX2 - Blue _

5 TX/IRX2 + White/Blue {E
6 TX/RX1 - Green ‘D

7 TX/IRX3 + White/Brown {E
8 TX/RX3 - Brown ‘JID

Plate Shield

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

3.8.2 Example of Drive Connection

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

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

EtherCAT Position
Master Control Unit

[z00v] oren [2ov] [200v] open|
ol &Ag]g EtherCAT o, & & &AE]

EtherCAT
IN

EtherCAT
IN

EtherCAT

EtherCAT PO
Out Out

“l-f=l=l=1=]=]=1=1=1-
“l-f=l=l=1=]=]=1=1=1-
“l-f=l=l=1=]-=]=1=1=1-

o oj=
o oj=

[
[

] ] ]
ol v ol of 7]
W T W T W T
D D D
DXTNHADOAU DXTNHADOA DXTNHADOAU
SLAVE 1 SLAVE 2 SLAVE n
AXIS AXIS AXIS
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4. EtherCAT communication

4.1

EtherCAT communication

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

The basic concept of EtherCAT communication is that, when a DataFrame sent from a master passes

through a slave, the slave inputs the received data to the DataFrame as soon as it receives the data.

EtherCAT uses a standard Ethernet frame compliant with IEEE802.3. Therefore, based on the Ethernet

100BASE-TX, the cable can be extended up to 100 m, and up to 65,535 nodes can be connected. In

addition to this, when using a separate Ethernet switch, you can interconnect with the commonly used

TCP/IP.

Structure of CANopen over EtherCAT

Servo Application

]

Object Dictionary
EtherCAT
State
Machine SDO PDO Mapping
Registers Mailbox Process Data
FMMUO FMMUT
Sync Sync Sync Sync
ManagerO| [Manager1| |Manager?2 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 the
application data and PDO (Process Data Object) mapping information from the process data interface

and application data.

The PDO can be freely mapped, and the content of the process data is defined by PDO mapping.

The data mapped to the PDO is periodically exchanged (read and written) between an upper level
controller and a slave by process data communication; the mailbox communication is performed
aperiodically; and all of the parameters defined in the Object Dictionary are accessible.

4-1



4. EtherCAT communication

4.1.1 EtherCAT State Machine

Init
A A A A
A 4
Pre-Operational Boot
A
Safe-Operational
A
Operational

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

State Description

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

Initializes the communication state.

Init . L
Unable to perform mailbox or process data communication.

Pre-Operational | Mailbox communication is possible.

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

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




4. EtherCAT communication

4.2

Status LED

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

ERR.

®
i

)
i

Ioj 5

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

The L/AO LED and L/Al1 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.
L 50
ms

on
Flickering ‘ |
off

Connected, and communication is enabled.

ON Connected, but communication is disabled.
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4. EtherCAT communication

B RUN LED

The RUN LED indicates in which state the drive is in the EtherCAT State Machine.

LED Status Description

OFF The drive is in the Init state.

The drive is in the Pre-Operational state.
on g
Blinking 200 | 200
ms ms |

off —

The drive is in the Safe-Operational state.

Single Flash o 200 1000 200
ms ms ms
off .
ON The drive is in the Operational state.
B ERRLED

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

LED Status Description

OFF Indicates the EtherCAT communication is in a normal state without any error.

Indicates that the drive has received a command from the EtherCAT master
instructing it to perform a setting, which is not feasible in its present state, or to
perform an impossible state transition.

Blinking
on | : .
200 | 200 ‘ ‘ ‘ ‘ ‘
ms ms
off —
A DC PLL Sync error occurred.
Single Flash | °" [ 00 1000 200

ms ms ms
off -

A Sync Manager Watchdog error occurred.

on
Double Flash 200 | 200 | 200 | 1000
" ms | ms | ms | ms

off —

L 4

ON A servo alarm of the drive occurred.




4. EtherCAT communication

I
Data Type

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

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

PDO-Mapping

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

This drive uses the objects of 0x1600 to 0x1603 and 0x1A00 to 0x1A03 to assign the RxPDO and the
TxPDO, respectively. It supports the maximum communication cycle of 125us and allows assignment
of up to 10 objects to each PDO. The diagram below shows the maximum allowed number of assigned
objects and their size.

Communication

Maximum Allowed
Number of Assigned

Maximum Allowed
Size of Assigned

PDO Mapping Object

PDO Mapping PDO Mapping
Rx_PDO 10 28Byte 0x1600 ~ 0x1603
Tx_PDO 10 28Byte 0x1A00 ~ 0x1A03

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)

\4

Servo drive
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4. EtherCAT communication

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

Data

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

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

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

This is an example when assigning the Statusword, the Position Actual Value, and the Actual Velocity
Value with the TxPDO (0x1A00).

Index Sublndex Name Data
Type
0x6041 0x00 Statusword UINT
0x6064 0x00 Position Actual Value DINT
0x606C 0x00 Velocity Actual Value DINT
The TxPDO (0x1A00) settings are as follows:
Sublndex Setting Value
0 0x03 (3 values assigned)
q Bit 15 - 8 (Sub . .
Bit 31 - 16 (Index) index) Bit 7 - O (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.
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4. EtherCAT communication

The following figure shows an example of SyncManager PDO mapping:

Object Dictionary

Sync Manager Entity

Sync Manager
Assign Object

Mapping Object

Index Object Contents 0x1C10 0x1C11 ox1C12 0x1C13
0x1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
0x1C13 TxPDO Receive Send (0x1601) (0x1A02)
0x1600 1st RxPDO
0x1601 2nd RxPDO
0x1602 3 RxPDO
0x1603 4th RxPDO
0x1A00 1st TXPDO
0x1A01 2nd TxPDO
0x1A02 3 TxPDO
0x1A03 4t TXPDO

PDO Mapping

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

1t PDO Mapping:

RXPDO Controlword | Target Torque |Target Position [Operation Mod¢] To:ud’:ctp‘gonbe
(OX1 600) (0x6040) (0x6071) (0x607A) (0x6060) (0x6088)
TXPDO Statusword Actual Torque | Actual Position [Actual Positionall Digital Input Operation Mode  Command Operation Touch Probe Tou;:l;r;;orge !
(0x6041) Value Value Error (%XGOFDP) Display Speed Speed Status Position Value
(OX’] AOO) (0x6077) (0x6064) (OX60F4) (0x6061) (0x2601) (0x2600) (0x60B9) (Ox60BA)
2" PDO Mapping:
RXPDO Controlword | Target Position TO;S:QE&“ Digital Output
(0X1 601 ) (0x6040) (0x607A) (0x60B8) (0x60FE)
Actual Touch Probe 1
TXPDO Statusword Aclu'ia/\;uoesmon Positional Tou;;irsobe Forward Digital Input
(0x6041) Error Position Value |  (0x60FD)
(Ox1A01) (0x6064) (0x60r4) (0x60B9) (0x8080)
3"9PDO Mapping:
RXPDO Controlword | Target Velocity To:fr:vcir;be Digital Output
(OX1 602) (0x6040) (0x60FF) (0x60B8) (0x60FE)
Touch Probe 1
TXPDO Statusword Aclu?aioesmon Tousct:“z;obe Forward Digital Input
(0x6041) Position Value | (0x60FD)
(0x1A02) (0x6064) (0x60B9) (0x008%)
4 PDO Mapping:
RXPDO Controlword | Target Torque TO:S:CEE;DS Digital Output
(0X1 603) (0x6040) (0x6071) (0x60B8) (0X60FE)
Touch Probe 1
TXPDO Statusword Actu?/lalFLoesmon Tousctf;'zrsobe Forward Digital Input
4“1
(Ox1A03)| @s04» (0x6064) (0:6089) | PORen Jake (060FD)




4. EtherCAT communication

4.5  Synchronization Using the DC (Distributed
Clock)

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

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

(1) Free-run Mode:

In Free-run mode, it operates each cycle independent of the communication cycle and master cycle. If
the transmission cycle of the master is inconsistent, the timing difference makes the servo recalculate
the previous incremental value, which may create noise during operation.

For the standard OS Ver0.95 and later versions, the SM Sync function prevents noise generation when
there is a change in the master transmission cycle during use of Free-run. However, since transmission
cycle errors can accumulate if errors continue to occur, make sure to be cautious about accumulated
time error while using Free-run mode.

(2) DC Synchronous Mode:

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

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

Sync0
ﬁ Event
Outputs Latch
Inputs Latch
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4. EtherCAT communication

4.6

Emergency Messages

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

Emergency messages consist of 8-byte data.

Byte 0 1 2 3 4 5 7
Emergency Error Register Unique Field for Each Manufacturer
Details Error Code (0x1001) Reserved Servo Al
(OxFFO00) er\c/:(z) dearm Reserved
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5. CiA402 Drive Profile

5. CiA402 Drive Profile

51 State Machine

Start

Supplementary ? 0

state

State changed by the Not ready to Switch on

slave

Sl:atektzat) CEE e l a (A): Low-level power
,_f_ec_i__yi_e:nfs_te_r____ < B The coﬁtrol powerpis on;
! Switch on Disabled The main power can be turned on.
|
|
i
|

2 7
] Fault
|
i
|
12 | 10 Ready to Switch on [«
1
: 14
1
i 3
1
1
|
i 6
: (B): High-level power
: The control and main powers are on;
: Torque cannot be applied to the

0 ()
! Switched on 8 ey
|
|
| 4

Fault reaction active

Operation enabled

State Description

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

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

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

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

Quick Stop active Quick stop function is in operation.

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

Fault Servo alarm is activated.

LSE ecrric | 5-1




5. CiA402 Drive Profile

B State Machine Control Commands

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

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

B Statusword Bit Names (0x6041)

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

Statusword bits (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
3 Fault
4 Voltage enabled
5 Quick stop
For more information, refer to 10.3 CiA402 Objects.
6 Switched on disabled
7 Warning
8 -
9 Remote
10 Target reached
11 Internal limit active




5. CiA402 Drive Profile

12
Operation mode specific
13
14 ABS position valid
15 Procedure busy

LSTELEC TRIC
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5. CiA402 Drive Profile

5.2

Operation Modes

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

= Profile Position Mode (PP)

= Homing Mode (HM)

= Profile Velocity Mode (PV)

= Profile Torque Mode (PT)

= Cyclic Synchronous Position Mode (CSP)

= Cyclic Synchronous Velocity Mode (CSV)

= Cyclic Synchronous Torque Mode (CST)

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

Operation Modes
Function csP csv csT "
PP PV PT
Electric Gear (0] (0] (0] (0]
Velocity Feed- 0 X X ox
forward
Torque Feed- 0 0 X 0
forward
Position
Command Filter o X X OX
Real-time Gain
Adjustment © © © ©
Notch Filter (0] (0] (0] (0]
Disturbance
Observer © © X o

Note 1) For HM mode, the control mode is internally switched; thus, the function of speed feed-forward

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

B Related Objects

Index R Name Rt Accessibility '.DDO Unit
Index Type Assignment
0x6060 - Modes of Operation SNIT RW Yes -
0x6061 - Modes of Operation Display SNIT RO Yes -
0x6502 - Supported Drive Modes UDINT RO No -




5. CiA402 Drive Profile

5.3 Position Control Modes

5.3.1 Cyclic Synchronous Position Mode

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

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

The block diagram of CSP mode is as follows:

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

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

Position Demand Position|Demand Internal

Position Offset (0X60B0) 5y Value (0x6062)  Value XO 60FC)
=/ N + f '
Target Position (0x607A) 3 @ 8 . +
. . | Position Velocity C Torque
Software Position Limit (0x607D) R Gear Ratio |-“’| Control Control Control
» : Interpolate 7' y K
Positi
Quick Stop Deceleration (0x6085) o Coc:v::\:::d
»
Quick Stop Option Code (0x605A) R Enc.
>
_ Torque Actual Value (0x6077) 2\
< ®
_, Velocity Actual Value (0x606C) o Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- = Inverse Calculation

Position Demand »™ i
Value (0x6062)

+
Following Ei A | Val )
ilewinglEnoy ctual Value (0x60F4) @ ______________________ ._644

Following Error Window (0x6065)

Following Error in - -
Statusword (0x6041.13)| _ Following Following
{pommmossoonosooosooss Error TimeOut [&-4 Error Window [&--
(0x6066) Comparator

Following Error
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5-6

Related Objects

Index Ir?c:j:x Name V?_;ilzzle Accessibility Ass'ipgl?lf;ent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu

- Software Position Limit - - - -

0 Number of Entries USINT RO No -
0x607D

1 Min position limit DINT RW No uu

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

0x60B1
Velocity Offset
[UU/s]

> Gear Ratio

Softm';fif [Plj’j;mn OG04 0x60BA or Ox60BC ™
Following Error Touch Probe 1/2
Actual Value P Touch Probe 1/2

Negative Edge
Position Value[UU]

0x60B0 0x607A Velocity
Position Offset Target Position Feed-Forward +
[UU] uu 0x6062 0x60FC Gain
2 Position Demand Position Demand
Value [UU] Internal Value [pulse] ; Filter 0x210D +
Position
Limit Gear Ratio Smoothing Position Control
Function Interpolate i Position Command Filter + P Gain +
L»!  Position Motor [ 0x6091:01 | fe#] Filter Time [ 0x2109 Gain 1 [ ox2101
Command A
- Average - . +
Shaft 0x6091:02 Filter Time Gain 2
0x607D

0x6063
Position Internal
Actual Value [pulse]

Gear Ratio _
Inverse
0x6064
Position Actual
Value [UU] Gain Conversion
Mode
Time1
Time2
Waiting
Time1
Waiting
b Time2
0x60B2 Torque N .
otch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
[0.1%] » Gain - > function Select -
+ I
Velocity Filter 0x210F P/PI Gain Conversion Frequency Width Depth
Limit 1 [Toxeso1 | [ ox2502 | [ ox2503 |
Function Speed Control P/PI
Mode 2 [ ox2504 | [ ox2505 | [ 0x2506 |
* P Gain | Gain Torque
—@ | > 3 [ ox2507 | [ ox2508 | [ 0x2509 |
- Speed
P 4 [ ox2s0a ] [oxas508 | [ oxzs0c |
Acc. ¢
<.@>____“__ GearRatio | ________ Following
Inverse Error Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
7y Observer
Gain 0x2512
0x6077 . .
Filter 0x2513 T Limit
Torque Actual - orque timf
Value [0.1%] Velocity Select
Calculation
Ext. Positive

Current Control
Ext. Negative

A

Positon . .
. Calculation Gain , Positive
0x6074 Negative
Torque Demand
Max.

Value [0.1%)]
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5.3.2 Profile Position Mode

Unlike CSP mode, which receives the target position that is renewed at every PDO update cycle from
the upper level controller, in Profile Position (PP) mode, the drive generates a position profile internally
to operate up to the target position (0x607A) using the profile velocity (0x6081), acceleration (0x6083),
and deceleration (0x6084).

The block diagram of PP mode is as follows:

OP Mode : Profile Position
Torque Offset (0x60B2)
Velocity Offset (0x60B1) Gear Ratio
Target Position (0x607A) ®_> Position Demand Positjon Demand Interna
| » Value (0x6062)  Valug (0x60FC)
Software Position Limit (0x607D) N A A
© |
Profile Velocity (0x6081) C ' . | Position Velocity Torque
2 L Gear Ratio |-ﬁ>| Control Control Control
Maximum Profile Velocity (0x607F) A A
{3)—>
Profile Acceleration (0x6083) Trai
{(4—» rajectory
Generator
Profile Deceleration (0x6084)
(5 —» >
Quick Stop Deceleration (0x6085) o
Controlword (0x6040) |
Quick Stop Option Code (0x605A) N
< Torque Actual Value (0x6077) @
 Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- - Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) (3) Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation
'
2
Position Demand ¥ R
Value (0x6062)  (©) STy
+ Position Window (0x6067) Generator
Following Error Actual Value (0x60F4) ePosition
< @ ---------------------- .- - ¢ '
" . ' T Reached i 1
Following Error Window (0x6065) E S:?::\/\[;Zi&%é% 10) Position Position +
X . + g poommosssoosoonosoess WindowTime [#-{ Reached Window [&- . -9-
Following Error in Followi Followi i (0x6068) Comparator = 7
Statusword (0x6041.13) ollowing oflowing ' v
Cjemssessssossasssseas Error TGInZZOut - Egor Window [«-- Position Actual
. (0x6066) omparator » Value (0x6064)
Following Error Position Reached
B Related Objects
Sub Variable - PDO .
Index Name Accessibility . Unit
Index Type Assignment
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu
- Software Position Limit - - - -
0 Number of Entries USINT RO No -
0x607D
1 Min position limit DINT RW No uu
2 Max position limit DINT RW No uu
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0x607F Maximum Profile Velocity UDINT RW Yes UU/s
0x6081 Profile Velocity UDINT RW No UU/s
0x6083 Profile Acceleration UDINT RW No Uu/s?
0x6084 Profile Deceleration UDINT RW No Uu/s?
0x6085 Quick Stop Deceleration UDINT RW No Uu/s?
0x60B1 Velocity Offset DINT RW Yes UU/s
0x60B2 Torque Offset INT RW Yes 0.1%
0x6062 Position Demand Value DINT RO Yes uu

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

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

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

i 0x607D
Software Positi
Limit [UU]

0x607A
Target Position

on

[uU] —
Position
Limit
| B
Profile Velocity
[UU/s] —
Position
Limit
L >
0x607F

Maximum Profile
Velocity [UU/s]
0x6083
Profile Acc.
[UU/sA2]

0x6084
Profile Dec.
A2

Trajectory
Generator

»| Gear Ratio
X
Velocity Offset
[UU/s]
Velocity
Feed-Forward +
0x6062 0x60FC Gain
Position Demand Position Demand |
Value [UU] . Internal Value [pulse] ; Filter 0x210D +
Gear Ratio Smoothing Position Control
Position Command Filter + P Gain +
Motor | 0x6091:01 -0-) Filter Time | 0x2109 Gain 1 0x2101
A .
- Average . +
Shaft 0x6091:02 Filter Time Gain 2

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

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

v

0x6063
Position Internal

. Actual Value [pulse]
Position +
Limit N
mlu 4.@.---9._--- _e-6-—] GTar Ratio |
N ] 1 nverse
| 0x60F4
~ 0x6085 Following Error - -
Quick Stop Dec. Gain Conversion
[UU/s”2]
Mode
q
v ) ; Time1
0x6040 0_><6kO§A Position Actual Time2
Controlword QU.IC top Value [UU] -
Option Code Waiting
Time1
Waiting
Tme  [0211D]
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% " Adaptive Filter
[0.1%] Gain - > function Select
+ .
Velocity Filter 0x210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [Toxes01 | [[ox2502 | [ ox2503 |
Function Speed Control P/PI
P Mode 2 [ox2504 | [ ox2505 | [ oxa506 |
* P Gain | Gain Torque
_@ | > 1 3 [‘ox2507 | [ ox2508 | [ 0x2509 |
- Speed
5 P 4 [ ox250A ] [ ox2508 | [ oxes0c |
Acc.
GearRatio | __ Following ¢
Inverse Error Torque Command

Speed Feedback

0x606C Filter
Velocity Actual )
Value [UU/s] Time | Ox210B Disturbance
Y Observer
Gain 0x2512
>
Torgzzolztual Filter Torque Limit
Value [0.1%] Velocity 4 Select
Calculation
Ext. Positive
Current Control
Ext. Negative
- <
¢ . C;gjllt;ir:)n Gain | Ox2514 Positive
A
0x6074 Negative
Torque Demand
Value [0.1%] 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

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

= Set of Set point

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

The three methods mentioned above can be set by the combination of the New set point bit
(Controlword, 0x6040.4), the Change set immediately bit (Controlword, 0x6040.5), and the Change set
point bit (Controlword, 0x6040.9).

B Single Set Point Driving Procedure

pd N/ \ :

Velocity

New
Set-point

Change
immediately

Change of
Set-point

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

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

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

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

Velocity /

New
Set-point

Change of
Set-point

Change
immediately

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

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

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

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

B Set of Set Point Driving Procedure

Velocity /

New
Set-point

Change of
Set-point

Change
immediately

(1) Specify the target position (0x607A).
(2) Setthe New set point bit to 1 and the Change of set point bit to 1 to request the position operation.

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

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

5.4.1 Cyclic Synchronous Velocity Mode

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

This mode allows the upper level controller to calculate the Torque Offset (0x60B2) that corresponds to
the torque feed-forward and pass it to the drive.

The block diagram of the CSV mode is shown below.

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

Velocity Demand
Value (0x606B)
A

Velocity Offset (0x60B1) 0

© .
. + Interpolate |2 : Velocity
Target Velocity (Ox60FF) > Velocity Gear Ratio g 7‘4 m

Command A

©

Torque
Control
A

_ Torque Actual Value (0x6077) 2\
<« ®
__ Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) B | Gear Ratio Value (0x6063) Position
- N b Inverse Calculation
|
o
B B
Target Velocity P~ L |
(Ox60FF) @ |
Target Reached in - + -t
Statusword (0x6041.10) | Velocity Window Velocity Reached | o ___ i
S Time (Ox606E) - Window o
) Comparator Velocity Windo
Velocity Reached (0x606D)

B Related Objects

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

0x60B1 Ox60FF
Velocity Offset Target Velocity
[u/s] [UU/s] 0x606B
2 Velocity Demand

Value [UU/s]

Processing Acc./Dec.
Speed Command

Gear Ratio -
Interpolate | | Acc. Time | 0x2301 Sﬁmoc:(iLng\k
Velocity o9 Motor _0><6091:O1 > —— : >
4 Dec. Time

Command - Select
Shaft S-curve Time

A

or 0x601

Touch Probe 1/2 " 0x60B8 or 0x60BD " ' -
poposiive Edge Touch Probe 1/2 Gain Conversion
osition value Negative Edge 0x6063 |
p .QX6Oi4 | Position Value[UU] Position Internal Mode
osition Actua Actual Value [pulse] ;
Value [UU] Time1
__________ Gear Ratio i ®_
Inverse Time2
Waiting
Time1
" Waiting
' Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v
[0.1%)] . Adaptive Filter
o P> Gain > function Select -
+ )
Velocity Filter P/PI Gain Conversion Frequency - Width Depth
Limit 1 [Tox2501 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
P Mode 2 [ox2504 | [ ox2505 | [ ox2506 |
* P Gain I Gain Torque ) &t
_@ > > O-» 3 [[0x507 | [ox2508 | [[0x2509 |
| - Speed + A
4 [‘oxes0A | [‘ox2508 | [ ox2s0C |
Acc.
GearRatio | _________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
Observer

A
Gain 0x2512

0x6077 . -
Filter 0x2513 T Li
Torque Actual - orque Limit
Velocity \ Select

Value [0.1%)]
Calculation

Ext. Positive

B R ettt Current Control
Ext. Negative

A

Positon . "
¢ . Calculation Gain A Positive
0x6074 Negative
Torque Demand |
Value [0.1%] | Max.
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5.4.2

Profile Velocity Mode

Unlike CSV mode, which receives the target velocity that is renewed at every PDO update cycle from
the upper level controller, in Profile Velocity (PV) mode, the drive generates a velocity profile internally
up to the target velocity (Ox60FF) using the profile acceleration (0x6083) and deceleration (0x6084) in
order to control its velocity.

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

The block diagram of the PV mode is shown below.

Torque Offset (0x60B2)

OP Mode : Profile Velocity

Target Velocity (Ox60FF)

O— |-

Maximum Profile Velocity (0x607F) /
g @—P Generate

Velocity

Profile Acceleration (0x6083) 33 £ Command
Profile Deceleration (0x6084)
(9 —>

Velocity Demand
Value (0x606B)
A

@ K Velocity
_> % Control

+
+

Torque

Control

A

A

< Torque Actual Value (0x6077) ?)
_ Velocity Actual Value (0x606C) Gear Ratio Velocity
- ) Inverse Calculation
Position Actual Internal
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- 2/ Inverse Calculation
\
Target Velocity P 1
(OX60FF) ™
Target Reached in Veloo Renchod oy -
Statusword (0x6041.10) | velocity Window elocity Reached | ___ g4
"""""""""" Time (Ox606E) [€ | Window e 7
. Comparator Velocity Window
Velocity Reached (0x606D)
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Related Objects

Index Ir?ctij:x Name V‘:;I\_r)i;i;le Accessibility Ass'ijg?ﬁent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
Ox60FF - Target Velocity DINT RW Yes UU/s
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6083 - Profile Acceleration UDINT RW No uu/s?
0x6084 - Profile Deceleration UDINT RW No Uu/s?
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
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B Internal Block Diagram of PV Mode

0x60B1
Velocity Offset
[UU/s]

~ Ox60FF
Target Velocity

0x606B
Velocity Demand
Value [UU/s]

0x6083 0x607F ‘

Profile Acc. Maximum Profile |

[UU/sA2] Velocity [UU/s]
N .

>
— |

x6084
Profile Dec.
[UU/sA2]

Gear Ratio

Motor [ 0x6091:01
Shaft 0x6091:02

Sp:
Acc.
—>

Position Generate
Limit Velocity
Command

X
Touch Probe

r Ox6

172

Positive Edge |
Position Value[UU] /

Processing Acc./Dec.

Dec.

S-curve Time

eed Command

Time

Servo-Lock
Function

Select

Ox6OBB or 0x60BD 06063 Gain Conversion
Touch Probe 1/2 Position Internal
0x6064 Negative Edge i i Mode
Position Actual _Position Value[Uy] /1 Actual Value [pulse] ;
Value [UU] A Time1
Gear Ratio . ®_
Inverse Time2
Waiting
Time1
e
Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward +
[0.1%] : Adaptive Filter
° » Gain 0x210E - function Select 0x2500
+ .
Velocity Filter 0x210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [oxaso1 | [Tox2502 | [ 0x2503 |
Function P/PI
Speed Control 0x2114
P Mode 2 [(oxes04 | [[0x2505 | [[0x2506 |
N P Gain | Gain Torque *
—(A) > . 3 [[oxes07 | [ox2508 | [[ox2509 |
| - Speed +
5 4 [‘ox250a ] [ox2508 | [ ox250C |
Acc.
GearRatio | ________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual X
Value [UU/s] Time 0x210B Disturbance
v Observer
- Gain 0x2512
0x6077 i .
Filter -0x2513 T Limit
Torque Actual - orque Limi
Velocity y
Calculation Select
| Ext. Positive
4‘@““‘ """"""""""""""""""""""""""""" Current Control
Ext. Negative
<
Positon ) L
Calculation Gain Y Positive
T 0x6074 Negative
Torque Demand
Max.
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5.5

5.5.1

Torque Control Modes

Cyclic Synchronous Torque Mode

Cyclic Synchronous Torque (CST) mode receives the Target Torque (0x6071) that is renewed at every

PDO update cycle from the upper level controller to control the torque.

This mode allows the upper level controller to calculate the Torque Offset (0x60B2) that corresponds to
the torque feed-forward and pass it to the drive.

The block diagram of the CST mode is shown below.

OP Mode : Cyclic Synchronous Torque

Positive Torque Limit Value (0x60EQ)

Negative Torque Limit Value (Ox60E1)

Maximum Torque (0x6072)

Ext. Positive Torque Limit Value (0x2111)

Ext. Negative Torque Limit Value (0x2112)

VVYyVYY

Torque Offset (0x6082)
+ _ Torque
i |  Control
Target Torque (0x6071) A é: Con.trol ) R
Function_1
Maximum Profile Velocity (0x607F) ‘ -
» Gear Ratio '—P ?
Speed Limit Value(0x230E) Control Enc
*| Function_2 Velocity -
Maximum Profile Velocity | Control
y
_ Torque Actual Value (0x6077) (e
_ Velocity Actual Value (0x606C) (7 Gear Ratio Velocity
- Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) (3 Gear Ratio Position Value (0x6063)
b Inverse Calculation
B Related Objects
Index Sub Name RElEEE Accessibility PDO Unit
Index Type Assignment
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Torque INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x60E0 - Positive Torque Limit Value UINT RW Yes 0.1%
0X60E1 - Negative Torgue Limit Value UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
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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

T 0x607F
Max. Profile
locity [UU/s

Gear Ratio

* »| Motor | 0x6091:01 Gain Conversion
Shaft 0x6091:02
aft [ 0609102 | Mode 0x2119

06
Torque Offset

[0.1%] .
y Time1 0x211A
Velocity Limit Time2 -0x21 1B
Select & Command Waiti -
Interpolate aiting 0x211C
Torque | Select [ 0x230D Time1
Command Waiting 0x211D

Value Time2

T 0x6071

Target Torque |
01% Notch Filter
foncion selec
Velocity P/PI Gain Conversion Frequency Width Depth
FLimqt o 1 [oxasor | [Tox2502 | [ ox2503 |
nction
e Spee‘_j Control _ Mode 2 [oxe504 | [[0x2505 | [0x2506 |
> : Opjf:z Oljjlong [y Torave [ 0@1D p 3 [0xes07 | [[0xe508 | [[0x2509 |
| Speed
T 4 [ox250A | [ ox2508 | [ 0x250C |
2 Acc
Gear Ratio Followi ¢
InverseI OE?f\glfng Torque Command
Filter

Speed Feedback

/ 0x606C Filter 1 | ox2104
| Velocity Actual | )

L Value[UUss] Time > o208

0x6077

0x6074 e
Torque Actual - Torque Demand Torque Limit
Value [0.1%] Velocity Value [0.1%] Select 0x2110
Calculation
| Ext. Positive | Ox2111
4‘@"“‘ ''''''''''''''''''''''''''''''''''''''' Current Control

Ext. Negative | 0x2112

A
L

0x6064 4| Positon . y
Position Actual Calculation Gain 0x2514 Positive 0x60E0
Valve U1 Negative 0x60E1

0x6063
' Position Internal |
Actual Value [pulse] ;|

Gear Ratio Max. 0x6072

Inverse
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5.5.2

Profile Torque Mode

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

At this moment, the torque applied to the motor is limited depending on the Positive/Negative Torque
Limit Value (0x60EQ and O0x60E1) and the Maximum Torque (0x6072) based on its driving direction.

The block diagram of the PT mode is shown below.

OP Mode : Profile Torque

Torque Offset (0x60B2)

Target Torque (0x6071)
{(1)—>
T Slope (0x6087) © 7£ ]
orque Slope (Ox 3
Maximum Torque (0x6072) ~ . Velocity Torque
[ Generate _> J Control Control
" . Torque A
Positive Torque Limit Value (0x60EQ) > 7 L 3| command
Negative Torque Limit Value (Ox60E1) N
Maximum Profile Velocity (0x607F)
_ Torque Actual Value (0x6077) %)
- N
, Velocity Actual Value (0x606C) (7 Gear Ratio Velocity
< Q) :
nverse Position Actual Internal Caleulation
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- &/ Inverse Calculation
B Related Objects
Index =iio Name VEIEIS B Accessibility I.DDO Unit
Index Type Assignment
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Torque INT RwW 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
0X60EOQ - Positive Torque Limit Value UINT RW Yes 0.1%
0X60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s

= eereie 1521
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0x606D - Velocity Window UINT RW No UU/s
0x606E - Velocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6064 - Position Actual Value DINT RO Yes uu
0x6063 - Position Actual Internal Value DINT RO Yes pulse

B Internal Block Diagram of PT Mode

Ox607F
i Max. Profile
. Velocity [UU/s]

Gear Ratio

»{ Motor | 0x6091:01

“ox6071
Target Torque
[0.1%]

0x60787
Target Slope
%

A 4
Velocity Limit
Select & Command
Generate
Torque P! Select | 0x230D
Command

Velocity
Limit
Function

Gear Ratio
Inverse

Speed Control

P Gain | Gain

1 o]
: [oze] (o]

Speed Feedback
0x606C Filter
Velocity Actual .
Value [UU/s] Time 0x210B
A
0x6077
Torque Actual -
Value [0.1%] Velocity
Calculation

[oer] [

P/PI Gain Conversion

Gain Conversion

Mode
Time1

Time2
Waiting
Time1
Waiting
Time2

0x211A
0x211B

0x211C

0x211D

ode
Torque 0x2115
Followi

clowns

Adaptive Filter
function Select

Frequency

Notch Filter

Width

Depth

[[oxas01 ] [ oxas02 | [ oxe503 |

[[oxas04 | [oxas05 | [ ox2506 |

[Tox2507 | [ ox2s508 | [ 0x2509 |

[‘ox2s0a | [ oxas08 | [ oxasoc |

y

Torque Command
Filter

1 Coz]
: [z

v

Current Control

0x6074
Torque Demand
Value [0.1%]

A

0x6064 Positon
Position Actual Calculation

Value [UU] J t
Gear Ratio

Inverse

0x6063
Position Internal

Actual Value [pulse] ;

Torque Limit
Select
Ext. Positive
Ext. Negative
Positive
Negative
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5.6

Homing

This drive provides its own homing function. The figure below represents the relationship between the

input and output
homing method.

Controlword(0x6040)

parameters for the Homing Mode. You can specify velocity, acceleration, offset, and

Homing Method(0x6098)

A 4

Statusword(0x6041)

Homing Speed(0x6099)

v

Homing
Position Demand Internal Value (0x60FC)

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

Home Offset(0x607C)

Digital Input

v

Home switch
Positive limit switch
Negative limit switch

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

Y

Home Offset(0x607C) Home Position

56.1 Homi

ng Method

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

Homing
Method Description
(0x6098)
1 The drive returns to the home position by the negative limit switch (NOT) and the Index (Z) pulse
while driving in the negative direction.
2 The drive returns to the home position by the positive limit switch (POT) and the Index (Z) pulse
while driving in the positive direction.
The drive returns to the home position by the home switch (HOME) and the Index (Z) pulse while
7,8,9,10 driving in the positive direction. When the positive limit switch (POT) is input during homing, the
drive switches its driving direction.
The drive returns to the home position by the home switch (HOME) and the Index (Z) pulse while
11,12,13,14 driving in the negative direction. When the negative limit switch (NOT) is input during homing, the
drive switches its driving direction.
The drive returns to the home position by the home switch (HOME) while driving in the positive
24 direction. When the positive limit switch (POT) is input during homing, the drive switches its
driving direction.

5-23



5. CiA402 Drive Profile

5-24

The drive returns to the home position by the home switch (HOME) while driving in the negative

28 direction. When the negative limit switch (NOT) is input during homing, the drive switches its
driving direction.

33 The drive returns to the home position by the Index (Z) pulse while driving in the negative
direction.

34 The drive returns to the home position by the Index (Z) pulse while driving in the positive
direction.

35 Sets the current position as the home position.

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

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

3 The drive returns to the home position only by the negative stopper while driving in the negative
direction.

a The drive returns to the home position only by the positive stopper while driving in the positive
direction.

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

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

positive direction.

Related Objects

Index o Name Rt 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 uUu/s?
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® Homing Methods 1 and 2

Reverse (CW)

——

Index pulse

Negative limit switch
(NOT)

ﬁ

Forward (CCW)
_—

—

0x6099:01

Speed during search for switch

Positive limit switch
(POT)

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

Zero search speed

ON

Negative limit switch

Index Pulse

(0x6099:02)

-/

Switch search speed

(0x6099:01)

(B)

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

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

search speed.

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

5-25



5. CiA402 Drive Profile

B Methods 7, 8, 9, and 10

Reverse (CW) Forward (CCW)

«— - —
/ L
/ L
I: 7/ : ]

B
J(

¢

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 varies depending on the relationship between the load position and the home switch
during homing, which is categorized into three cases as below. For more information, see the details
below:

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

operation

Homing Method @

Speed
A Positive home switc
ON I]ndex Pulse

Switch search speed
(0x6099:01)

Zero search speed
(0x6099:02)

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

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

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

the Home switch is on

Homing Method @

Speed
A

Positive
Home switc
OFF 1

h Index Pulse

Zero search speed
(0x6099:02)

Switch search speed

Time

(0x6099:01)

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

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

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

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

Homing Method @

Speed

4 Positive

Zero search speed
(0x6099:02) 1

Limit switch
ON

ON

G

Positive home SWitcn’ldex Pulse

H
-

Switch search speed
(0x6099:01)

Zero search speed

'* TTTITTTTT

(0x6099:02)

()
(B)

speed in the negative direction (CW).
©
)

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

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

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

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

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

direction and the home switch polarity.
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The positive home switch is determined by the initial driving direction. The home switch encountered in
the initial driving direction becomes the positive home switch.

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 (CW)

B Methods 11, 12, 13, and 14

Reverse (CW) Forward (CCW)

— - —
I/ I/
I : 7, l

—_

G 33)—»
{é( : )Q

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

0x6099:01 Speed during search for switch

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

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

operation

Homing Method

Speed
A

Negative home switch
OFF Index Pulse

.

A .
Zero search speed (A) (B) y(c) Time

(0x6099:02) +

Switch search speed |
(0x6099:01)

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

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

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

Homing Method

Speed
A

Negative
Home switch
. OFF
1 Index Pulse

Zero search speed Time

(0x6099:02)

Switch search speed
(0x6099:01)

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

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

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

Homing Method

Speed

0 Negative limit switch  Positive home switch

ON ON Index Pulse
Switch search speed J.ococeceeeel T2
(0x6099:01)

Zero search speed
(0x6099:02)

Switch search speed |
(0x6099:01)

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

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

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

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

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

B Method 24

Reverse (CW) Forward (CCW)

[ a 7/ ]
—a
C
C

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

0x6099:01 Speed during search for switch

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

The initial driving direction is positive (CCW), and the 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
] L
7/ 5 :|

Home switch

~e—
@
@7

/ /[

Negative limit switch
(NOT)

/7

//

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

position.

B Method 33 and 34

Reve

7/
0x6099:01 Speed during search for switch

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

rse (CW) Forward (CCW)

-6

—{}= [

Index pulse

—)-

—— 0x6099:01 Speed during search for switch

— 0x6099:02 Speed during search for Zero

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

at the zero search speed.
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B Method 35

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

0x6040:bit4 0 T

The current position at start of homing operation becomes the home position. This method is used to make the current position

the home position according to the demand of the upper level controller.

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

B Method -1 and -2

Reverse (CW) Forward (CCW)

[ == |

|
Index Pulse | I I I I
|
|
|

Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

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

Homing method -1 and -2 use the stopper and index (Z) pulse to perform homing. The velocity profile
according to sequence is as follows. For more information, see the details below:
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Homing Method @)

Speed
A

Negative Stopper Index Pulse

Zero searchspeed |

(0x6099:02) / \

Torque setting E V T
02409 | Time
(A) Time setting (B) (©)
Switch search speed 0x240A

(0x60999:01)

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

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

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

Homing Method @

Speed
A Positive Stopper Index Pulse

S

Switch search speed {--- : !
(0x60999:01) (A) (B) : ©
Torque setting§ §
(0x2409) H A
Time setting (Ox240A)\ : Time
Zero search speed  deeoccoioiio T H
(0x6099:02)

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

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

(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)
<« — —
// /;
@ | | @

Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

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

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

Homing Method &

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

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

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

Homing Method &

Speed
4 Positive Stopper
Switch search speed Homing completion
(0x60999:01) (A) (B)
Torque setting
(0x2409)
Time setting ~
(0x240) Time

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

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

5-34



5. CiA402 Drive Profile

B Method -5 and -6

Reverse (CW) Forward (CCW)
+— p —_—
I Inla —

Home switch Home switch I

0x6099:01 Speed during search for switch

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

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

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

operation

Homing Method @

Speed
A

Positive home switch ON

Homing completion

Time

Q)

Switch search speed
(0x6099:01)

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

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

Homing Method &

Speed
A
Negative Limit switch ON

I

Homing error

Time

A

Switch search speed
(0x6099:01)

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

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

Homing Method

Speed
A Positive home switch ON

I

Switch search speed
(0x6099:01)

() (B R

T Time

Homing completion

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

(B) If the positive home switch is turned on, the drive decelerates to a stop and completes homing.
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5.7

Touch Probe Function

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

® Example of Touch Probe

Wafer mapper system of wafer transfer robot (WTR)

When wafers are piled up on a wafer stack, the presence of wafers can be determined by scanning
the stack once using a mapping sensor. At this time, any unnecessary movement by the robot can be
prevented using the value of the wafer loading position, which has been captured rapidly.

Motor

-

] ’ ‘«n«mﬂ ({

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 Positive edge position

value (0x60BA)

Touch Probe 1 Negative edge position

value (Ox60BB)

Touch Probe 2 Positive edge position

value (0x60BC)

Touch Probe 2 Negative edge position

value (0x60BD)

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

= Triggered by touch probe 1 (1/0, PROBE1)

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

= Triggered by the encoder index (Z) pulse

B Related Objects

Index Sub Name VLD Accessibility '.DDO Unit
Index Type Assignment
0x60B8 - Touch Probe Function UINT RW Yes -
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0x60B9 - Touch Probe Status UINT RO Yes -

0x60BA - Touch Probe 1 Positive Edge Position Value DINT RO Yes uu
0x60BB - Touch Probe 1 Negative Edge Position Value DINT RO Yes uu
0x60BC - Touch Probe 2 Positive Edge Position Value DINT RO Yes uu
0x60BD - Touch Probe 2 Negative Edge Position Value DINT RO Yes uu

B Touch Probe Timing Diagram

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

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

0x60B8.0
(0x60B8.8) J L

0x60B84 |
(0x60B8.12) : i) ! o ! :
; Latch start Latch start '. .'
X H : J

0x60B9.0 : ;
(0x60B9.8) i _

‘.1 J
0x60B9.1 »I )I
(0x60B9.9)

(O(:(><66OOBBS >< Position 1 Latched >< Position 3 Latched
Probe input |_| 1—| |?| H
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® Continuous Trigger Mode (0x60B8.1=1, 0x60B8.9=1):
In continuous trigger mode, bits 6, 7, 14, and 15 of the touch probe status (0x60B9) toggle (0 > 1 or 1

- 0) every time the corresponding input/edge is input.

e

0x6088.0
(0x60B8.8) J

0x60B8.4
(0x60B8.12) - o

Latch start

0x60B9.0 ¥
(0X60B9.8) ,
g

0x60B9.1

(0x60B9.9)
OX60BA i o o i
(OX60BO) ; >< Position 1 Latched >< Position 2 Latched >< P:osmon 3 Latched
0X60B9.6 ] = )

(0x60B9.14) a1

Probe input |_| T‘ H —3‘

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

0x60B8.0
(0x60B8.8)

Continuous Trigger mode

Single Trigger mode

0x60B8.1
(0x60B9.9)

p
b’
I i

/
/
/
i
i

Position 1
0x60BA X Latched Latched

(0x60BC) ]

o
"

0x60B8.2
(0x60B9.10) —m8 ——-
osition 5\/ Position 6 Position 7 \/ Position 8\/ Position 9
b Latched ; Latched ¥\ Latched ; Latched

o

N

Loo®
oot

~
Pate)

0x60B9.6
(0x60B9.14) ———————%—
3 4 .

l
| I

Index(Z) Pulse
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6. Drive Application Functions

6. Drive Application Functions

6.1 Drive Front Panel

Analog monitor output connector

7-Segment for Indicating the Servo
Status

Node ID setting switch

LED for indicating EtherCAT
communication state and error

OTG Switch

6.1.1 7-Segment for Indicating the Servo Status

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

DIGITS D\G\T4 D\G\T&’ DIGIT2 DIGIT1

2
L. =

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

Digit 3~Digit 1 display Status details

L"’ I
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6. Drive Application Functions

Servo OFF status Negative limit sensor input

-
)
.

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

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

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

Position mode: INPOSL1 Signal state
Speed mode: INSPD Signal state

./' Torque mode: OFF

Position mode: On position command
Speed mode: On speed command
Torque mode: On torque command

Servo READY state
(OFF:Not Ready, ON:Ready)

Digit 5 displays 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) I L L In L L
U L0 LN LY | . L L L - PEiE R
Init state Pre-Operational state Safe-Operational state

6-2 | LSE_ecrric



6. Drive Application Functions

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

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

Booop MOOoo0 | D00y

iy o A i LJ IRty iy
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