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Introduction

Hello. Thank you for choosing LS ELECTRIC L7P Series.
This user manual describes how to use this product safely and efficiently.

Failure to comply with the guidelines outlined in this manual may cause personal injury or
damage to the product. Be sure to read this manual carefully before using this product and
follow all guidelines contained therein.

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

* The reproduction of part or all of the contents of this manual in any form, by any means or for
any purpose is strictly prohibited without the explicit written consent of LS ELECTRIC.

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



afety Precautions

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

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

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

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

B Electric Safety Precautions

= Before wiring or inspection tasks, turn off the power. Wait 15 minutes until the charge lamp
goes off, and then check the voltage.

= Ground both the servo drive and the servo motor.

= Only specially trained technicians may perform wiring on this product.

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

= Do not open the servo drive cover during operation.

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

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

B Fire Safety Precautions

ACaution

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

= Disconnect the input power if the servo drive malfunctions.




B Installation Precautions

Store and operate this product under the following environmental conditions.

. Conditions
Environment -
Servo Drive Servo Motor
Ambient | o _ 50 o 0~40°C
temperature
Storage | 5 _ g5 oc -10 ~ 60 °C
temperature.
Ambient
humidity ] )
Below 90% RH (no condensation) 20~80% RH(no condensation)
Storage
humidity
Altitude Up to 1000m
= When installing 1 unit:
¢ More than 40 mm at the top and
bottom of the control panel
* More than 10 mm on the left and right
sides of the control panel
= When installing 2 or more units:
] * More than 40 mm at the top of the
Spacing control panel -
* More than 40 mm at the bottom of the
control panel
* More than 30 mm on the left and right
sides of the control panel
* More than10 mm between units
* Referto “3.2.2 Installation in the
Control panel”
= Ensure the installation location is free from dust, iron, corrosive gas,
Etc and combustible gas.
= Ensure the installation location is free from vibrations or the potential
for hard impacts.




ACaution

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

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

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

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

= Firmly attach the servo motor to the machine.

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

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

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

B Wiring Precautions

AcCaution

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

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

= Be sure to connect the ground terminal of the servo drive to the ground terminal.

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

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

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

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

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

= Always use the robot cable if the motor moves.

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

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

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

B Startup Precautions

AcCaution

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

= The servo must be in the OFF mode when you turn on the power.
= Before you turn on the power, check the motor's ID and the encoder pulse for L7Po ooo.

= Set the motor ID [0x2000], encoder type [0x2001] and the encoder pulse [0x2002] for L7Po
ooo first after you turn on the power.

After you complete the above settings, set the drive mode for the servo drive that is connected
to the upper level controller in [0x3000].

= Refer to ‘Chapter 3.5 Wiring for Input/Output Signal’ and perform 1/O wiring of the servo drive
mode.

= You can check the ON/OFF state for each input terminal of I/O at [0x60FD].




B Handling and Operating Precautions

AcCaution

Check and adjust each parameter before operation.

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

Do not touch the heat sink during operation.

Be sure to attach or remove the I/O and ENCODER connectors when the power is off.
Extreme change of parameters may cause system instability.

B Usage Precautions

MAcCaution

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

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

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

Only use approved servo drive and servo motor combinations.
The electric brake on the servo motor stops operation. Do not use it for ordinary braking.

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

B Malfunction Precautions

MAcCaution

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

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

Do not approach the machine until the problem is solved.

B Repair/inspection Precautions

MAcCaution

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

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

B General Precautions

MAcCaution

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.




vi

B Product Application

AcCaution

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

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

B EEPROM Lifespan

AcCaution

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

* EEPROM recording as a result of parameter changes
* EEPROM recording as a result of an alarm
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1. Product configuration

1.1

Product configuration

Product Verification

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

Does the servo driver's name plate match?

Does the servo motor's name plate match?

Check the product components and options.

Are the type and length of cables correct?

Does the regenerative resistor conform to the required standard?

¢+ Is the shape of the shaft correct?

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

+ |s the encoder format correct?

Check the exterior of the device.

Are there any foreign substances or humidity in the device?
Is there any discoloration, contaminant, damage or disconnected wire?
Are the bolts tightly fastened to the joints?

Is there any abnormal sound or excessive friction during operation?

|11



1-2

1. Product configuration

1.2 Product Specifications

B L7P Series Product Type

L/ P B 004 U AA

Series name Drive type Input voltage Capacity(200[V]) || Capacity(400[V]) Encoder Option
001 [ 100[W] || 010 | 1[kw] U | Universal Blank Stagdar
S Standard I/O 002 200[W] 020 2[KW] Madrke Ex\(/:(l-)ug
004 | 400[W] | 035 | 3.5[kw]
N Network 008 | 800[wW] 050 | 5.0[kwW]
A : 200[Vac]
010 1[kw] 075 7.5[kw]
L series
020 | 2[kw] 150 | 15[kw]
Network
NH & B : 400[Vac] 035 3.50kW]
All-in One
050 | 5.0[kwW]
Standard I/O 075 | 7.5kw]
P &
Index 150 | 15[kw]




1. Product configuration

B Servo Motor Product Format

[ p— L
SERVO MOTOR Input voltage Rated RPM Option spec.
Blank : 200Vac A :3000 [rpm] Nlone; Not attached
P :400Vac D :2000 [rpm] 5 - Oil Seal attached
G : 1500 [rpm] : Brake attached
Motor shape M 1000 [rpm] 5 - Oil Seal, Brake attached
S : Real axis
. ™
H : Hollow shaft
F : Flat type Shaft shape
(F_L :L Series) : N - Straight
Motor capacity K :One-sided round
R3 :30[w] key(standard)
- R5 :50[W] Encoder type
Flange Size 01 :100[W] Quadrature(Pulse Type)
A :40 Flange 015 : 150[W] A :lInc. 1024 [P/R]
B :60 Flange 02 :200[W] C  :lInc. 2048 [P/R]
C :80 Flange 03 :300W] D :lnc. 2500 [P/R]
AL : 40 Flange 04 :400[W] E . Inc. 3000 [P/R]
BL : 60 Flange
CL : 80 Flange 05 :450[wW] Serial BISS(communication Type)
E :130Flange A N :19bit S-Turn Abs.
F 1180 Flange 10 110w M :19bit M-Tum Abs
. 150 : 15.0[kW] : :
G :220 Flange M8 18bit SA/EAL M-Trun Abs.
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1. Product configuration

1.3 Part Names

1.3.1 Servo Drive Parts

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

Display. 8 8 g 8 8 . Analog Monitor Connector
Shows the status and alarms of the drive. gl YT Connector for monitoring of analog output

signal

Node Address Switch
I

This switch sets the drive’s node address.
You can set node address at from 0 to 31.

N USB Connector (USB, Mini B Type)
Communication connector with Drive CM

Terminating Resistor Setting
When the switch is on, the drive’s internal
terminating resistor (120Q) is used.

- ]

@

usB

Charge Lamp

The lamp lights up when the main circuit is =
powered on. . = programs (PC programs)
7 -

. RS-422 Communication Connector (In/Out)
Main Power Connectors (L1,L2,L3) a8 RS-422 Communication Connector.
Terminals for power supply into the main circuit. u E

I e

In] EJ

, 5

DC Reactor Connection Connector (PO, PI) — e

DC reactor connection terminals for inhibition of
high-frequency wave from the power unit.

Regenerative resistor Connection Connector (B+, B, Bl)
Connection terminals for external regenerative resistor

— Basic attachment: B, Bl termination

— External resistor attached: attached to B+, B terminal.

Input/Ouput Signal Connector (I/O)
Connector for sequence input/output signal.

Control Power Terminal (C1, C2)
Terminal for control power input

) E@@jME@
/O

Servo Motor Connection Terminal (U, V, W) v @ S |15
Connection terminal for the motor’s main > 8
circuit cable (power cable) Wl e [ O| ¢ Encoder Connector (ENCODER)
o = |5 Connector with encoder mounted on the servo
EE)H drive.
Ground Terminal [ \//%}] [3}]
Ground terminal to prevent electric shock. =



1. Product configuration

m  800W, 1kW (200[V])

Display window
Shows the status and alarms of the drive

CHARGE Lamp
Lamp lights up when the main circuit is powered
on

- haRGE

Terminating Resistor Setting Switch
When the switch is on, the drive’s internal
terminating resistor (120Q) is used

-

Main Power Connectors (L1, L2, L3)
Terminals for power supply into the main circuit

DC Reactor Connection Connector (PO, PI)
DC reactor connection terminals for inhibition of high-
frequency wave from the power unit

Regenerative Resistance Connector (B+, B, BI) — |
Connection terminals for external regenerative resistor
— Basic attachment: B, Bl termination

— External resistor attached: attached to B+, B terminal

Control Power Terminal (C1, C2)
Terminal for control power input

Servo Motor Connection Terminal (U, V, W)
Connection terminal for the motor’s main circuit
cable (power cable)

Earthling terminal

| OUTEE RS422 5

/0

ENCODER

Earthling terminal to prevent electric shock

Analog Monitor Connector
Connector for monitoring of analog output signal

Node Address Switch
This switch sets the drive’s node address. You
can set node address at from 0 to 31

USB Connector (USB, Mini B type)
Communication connector with Drive CM
programs (PC programs)

RS-422 Communication Connector (In/Out)
RS-422 Communication ConnectorRS-422
Communication Connector

Input/Output Signal Connector (1/0)
Connector for sequence input/output signal.

Encoder Connector (ENCODER)
Connector with encoder mounted on the servo drive
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1. Product configuration

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

. h I Analog Monitor Connector
Display Window Connector for monitoring of analog
Shows the status and alarms of the drive output signal
CHARGE lamp CHARGE Node Address Setting Switch
The lamp lights up when the main circuit is ?;'S :;:'1“5:215:;2 (tah;d%rrlgisse:of?: magdtroezsl :
powered on.

Terminating Resistor Setting Switch —
When the switch is on, the drive’s internal

terminating resistor (120Q) is used.
Main Power Connectors (L1, L2, L3) J

Terminals for power supply into the main circuit.

YSE

4——— USB Connector (USB, Mini B type)
Communication connector with Drive CM
programs (PC programs)

IN

RS-422 Communication Connector (In/Out)
RS-422 Communication Connector

DC Reactor Connector (PO, Pl) >
DC reactor connection terminals for inhibition of high-
frequency wave from the power unit

DUT™EE R$-422 =57

Regenerative Resistor Connection Connector
(B+, B, Bl

Connection terminals for external regenerative
resistor

- Basic attachment: B, Bl termination

— External resistor attached: attached to B+, B
terminal

I [T A=A

L |&————— Input/Ouput Signal Connector (I/O)
Connector for sequence input/output signal

Control Power Terminal (C1, C2)
Terminal for control power input

HJJ—‘H

Servo Motor Connection Terminal (U, V, W)
Connection terminal for the motor’s main circuit
cable (power cable) <4—— Encoder Connector (ENCODER)

Connector with encoder mounted on the servo

drive

ENCORER

dlerofefe—fe| |5 8 | B8 |

;B
Earthling terminal [ ‘L‘{ l @H@ @J ’ ”

Earthling terminal to prevent electric shock.
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1. Product configuration

B 5KW(200[V])

Connector for analog monitors

It is a connector for checking the analog
output signal.

Node address setting switch
This switch is to set the node address of
the drive. You can set the node addresses
from 0 to 31.
USB connector (USB, Mini B type)
This is a connector for communication with
the Drive CM program tool (PC program).

Display
It shows drive status, alarms, etc. \Eﬂ

Terminating resistor setting switch
When the switch is On, the terminatng =~ ——00] - | —
resistance (120Q) inside the drive is used.

Em RS-422 communication connector (IN / OUT)
This is a connector for RS-422 communication.
Input/output signal connector (I/O)
=} This connector is for sequence input/
output signals.
Control power terminals (C1 and C2)
These terminals connect to the control
power input. Fit]
L0
)
DC reactor connector (PO, PI) g Encoder connector (ENCODER)
3 ] ]
These terminals connect to the DC reactor B] 2 ;2§||er}rﬁetﬁfrs$2nnifﬁrm the encoder
to suppress high-frequency power. = = :
ed
A
_ _ | —— CHARGE lamp
*Itis nota connector for connection (N) - @ @ O This turns on when the main circuit power
N i
== CHARGE s on.

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

L(L Servo motor connection Terminal(U,V,W)

Itis a connection terminal of the cable
Regenerative resistor connector (B+ B) ::O%vrer line) for the main circuit of servo
These terminals connect to the external ’

regenerative resistor.

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

terminals.

- For external resistor installations : After attaching

internal resistor wiring to the internal resistor fixing

hole “se” of the case, connect the external resistor

to B+ and B terminals.

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

| €5

| 1-7
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1. Product configuration

m 7.5KW(200[V])

Display
It shows drive status, alarms, etc.

Terminating resistor setting switch

When the switch is On, the terminating \‘]
resistor (120Q) inside the drive is used.

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

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

* It is not a connector for connection (N)

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

Main power connectors (L1, L2, and L3)

N

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

Node address setting switch

This switch is to set the node address of
the drive. You can set the node addresses
from 0 to 31.

USB connector (USB, Mini B type)
This is a connector for communication with
the Drive CM program tool (PC program).

RS-422 communication connector (IN / OUT)
This is a connector for RS-422 communication.

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

Encoder connector (ENCODER)
This connector connects to the encoder

These terminals connect to the main circuit
power input.

*NC

installed in the servo motor.

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

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

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

Regenerative resistor connector (B+, B)

These terminals connect to the external
regenerative resistor.

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

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



1. Product configuration

m 15KW (200[V])

Display
It shows drive status, alarms, 1l
etc. —

Terminating resistor setting switch

When the switch is On, the
terminating resistor (120Q) inside the
drive is used. 01

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

=

200

,

CHARGE

—
ol O
— T
[l Connector for analog monitors
It is a connector for checking the
analog output signal.
Node address setting switch
This switch is to set the node address
K|

/ of the drive. You can set the node
addresses from 0 to 31.

USB connector (USB, Mini B type)
This is a  connector for

communication with the Drive CM
program tool (PC program).

RS-422 communication connector

(IN/OUT)
This is a connector for RS-422

I Input/output signal connector (1/O)

This connector is for sequence input/
output signals

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

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

I Servo motor connection  terminals
(uyv,w)

Main power connectors (L1, L2,

and L3)
These terminals connect to the
main circuit power input.

* It is not a connector for

RISl

connection (N)

DC reactor connector (PO, PI)

These terminals connect to the DC reactor
to suppress harmonic frequency of power.
-If the DC reactor is not used, be sure to

short-circuit this connector.

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

Ground terminal
It is a ground terminal to prevent

electric shock.

Regenerative resistor connector (B+, B)

These terminals connect to the external
regenerative resistor. .
-Install external regenerative resistor



1. Product configuration

1-10

1kwW (400[V])
Display !
Shows drive status, alarms, etc. -
| r®
CHARGE

CHARGE lamp———
Lights on when the main circuit power is on.
o . . -
Terminating resistor switch
Turn on this switch to use the terminating resistor
(120Q) inside the drive.
Main power connectors (LL/L2/L3) J
Terminals to input the main circuit power

DC reactor connectors (PO/PI)

Terminals to connectthe DCreactor — 3,
that suppresses high-frequency
power

Regenerative resistor connectors (B+/B/B)
Terminals to connect external regenerative
resistor

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

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

Control power terminals (CL/C2) J

Terminals to input the control power

e

Servo motor connection terminals (UVIW)
Terminals to connect the main circuit cable (power
cable) of the servo motor.

Analog monitor connector
Connector to check analog output signals

usB

=5 IN

OUT=F=. RS-422

LI HE==H

[

1/O

= Jle

)

o

ENCODER

Node address setting switch
Switch to set the node address of the drive.
You can set the node addresses from 0 to 31.

e——— USB connectors (USB/Mini B type)
Connector to communicate with the drive
CM program tool (PC program)

RS-422 communication connectors (IN/OUT)
RS-422 communication connectors

<+— |Inputfoutput signal connectors (I/0)
Connectors for sequence input/output signals

Encoder connector (ENCODER)
Connector to connect the encoder mounted on
the servo motor

Ground terminal

Ground terminal to prevent electric shock

oY)




1. Product configuration

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

Display
Shows drive status, alarms, etc.

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

Terminating resistor switch
Tum on this switch to use the terminating resistor
(1200) inside the drive.

Main power connectors (LLL2IL3) J

Terminals to input the main circuit power

DC reactor connectors (POIPI) R
Terminals to connect the DC reactor

that suppresses high-frequency power

Regenerative resistor connectors (B+/B/BI) >
Terminals to connect external regenerative resistor

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

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

terminals.

Control power terminals (CL/C2) /

Terminals to input the control power

Servo motor connection terminals (UN/W)
Terminals to connect the main circuit cable
(power cable) of the servo motor.

Ground terminal

Analog monitor connector
Connector to check analog output signals

Node address setting switch

= B = B B E
@[ W@|[@® | @® | @ | @

F
©)

T T HF——H

=
@[ @

=

O 1O [ @ ][ @
H =

i

k=

—g 1IN

USB

QUT = RS-422

ENCODER

r

Ground terminal to prevent electric shack

e

jl ]
FoavRoal|

Switch to set the node address of the drive.
You can set the node addresses from 0 to 31.

«——— USB connectors (USB/Mini B type)
Connector to communicate with the drive CM
program tool (PC program)

RS-422 communication connectors (IN/OUT)
RS-422 communication connectors

«— Inputfoutput signal connectors (I/0)
Connectors for sequence inputfoutput signals

Encoder connector (ENCODER)
Connector to connect the encoder mounted on
the servo motor

|
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1. Product configuration

1-12

m 5KW(400[V])

£

Analog monitor connector

Connector to check analog output signals

Display
Shows drive status, alarms, efc.

Terminating resistor switch
Turn on this switch to use the terminating resistor
(120Q) inside the drive.

o 400V

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

DC reactor connectors (PO/PI)

Terminals to connect the DC reactor that suppresses
high-frequency power

- Be sure to short-circuit this connector when you do not use
the DC reactor.

ENCODER

i

Node address setting switch
Switch to set the node address of the drive.
You can set the node addresses from 0 to 31.

N

USB connectors (USB/Mini B type)
Connector to communicate with the drive CM
program tool (PC program)

RS-422 communication connectors (INOUT)
RS-422 communication connectors

0

#—— Input/output signal connectors (//0)

Connectors for sequence inputfoutput signals

#— Encoder connector (ENCODER)

Connector to connect the encoder mounted on
the servo motor

*Not a connector for connection (N)

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

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

Regenerative resistor connectors (B+/B/BI)
Terminals to connect external regenerative resistor.

- For basic installations : Short-circuit B and Bl terminals.
- For external resistor installations : Install to B+ and B
terminals.

Ground terminal
Ground terminal to prevent electric shock

Servo motor connection terminals (UV/W)

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



1. Product configuration

W 7.5kW (400[V])

0 0 Analog monitor connector
S| 2 & & Connector to check analog output signals
Display
Shows drive status, alarms, etc. [mT
—— Node address setting switch
o i ] Switch to set the node address of the drive.
Terminating resistor switch You can set the node addresses from 0 to 31.
Turn on this switch to use the
terminating resistor (1200)) inside the USB connectors (USBIMini B type)
drive.
Connector to communicate with the drive
CM program tool (PC program)
RS-422 communication connectors (IN/OUT)
@ RS-422 communication connectors
J
2 .
< Inputfoutput signal connectors (I/0)
I Connectors for sequence input/output signals
9]
< Encoder connector (ENCODER)
‘['" § Connector to connect the encoder mounted on
H the servo motor
0
f Jﬁ?
CHARGElamp R0 Control power terminals (C1/C2)
Lights on when the main circu Y Terminals to input the control power
power is on. g UHD
o -
: = : Servo motor connection terminals (UNV/
' ~ W)
*Not a connector for connection (N ' L
N Terminals to connect the main circuit cable

DC reactor connectors (PO/PI) (power cable) of the servo motor.

Terminals to connect the DC reactor that suppresses high-

Ground terminal

frequency power

- Be sure to short-circuit this connector when you do not use the DC Ground terminal to prevent electric shock

reactor.

Main power connectors (LLL2L3) Rege.nerative resistor connectors (B+./B/Bl)l

Terminals o input the main circuit pover ne Termmalg tp connevct external regengranve reswtor.v

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

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

m  15kW (400[V])

o) (o]
=l g2a g

Analog monitor connector
Connector to check analog output signals

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 31,
Terminating resistor switch
Tum on this switch to use the r | USB connectors (USB/Mini B type)
terminating resistor (1200)inside the Connector to communicate with the drive
drive.

CM program tool (PC program)

RS-422 communication connectors (INJOUT)
RS-422 communication connectors

A

Input/output signal connectors (I/0)
Connectors for sequence input/output signals

L
= fo o] === fo

A ENoooeR,

@ Encoder connector (ENCODER)
= Connector to connect the encoder mounted on
the servo motor
Control power terminals (C1/C2)
Terminals to input the control power I \
|
J Y ) ) @)
T p—— 06 0 0 EE
Lights on when the main circuit clineE =
power is on. ‘ - 1
ﬁJ : : Servo motor connection terminals (UN/
I — W)
Terminals to connect the main circuit cable
Main power connectors (L1L2ILY) ——————— (power cable) of the servo motor.
Terminals to input the main circuit power
' Ground terminal
*
Not a connector for connection (N) Ground terminal to prevent electric shock
DC reactor connectors (PO/PI) ) )
Terminals to connect the DC reactor that suppresses high- Regenerative resistor connectors (B+/B/BI)
frequency power Terminals to connect external regenerative resistor.
- Be sure {o short-circuit this connector when you do not use the DC - For basic installations : Short-circuit B and Bl terminals.
reactor. - For external resistor installations : Install to B+ and B terminals.
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1. Product configuration

1.3.2 Servo Motor Parts

*80 Flange or less

Motor Power
Motor Cable Encoder

Connectof\% m Connector

FA Encoder

Cable
Encoder
Cover

Shaft —H ® I& j

Frame ;
Bearing Cap Flange Housing
*80 Flange or less (L series)
Encoder connector
L Power connector ____I_ .
L (Aol e
@) O H X
D]
?
i [ ) E
Q o) H ' 1 ’
Shaft v i i i
Flange Frame Housing  Encoder
Cover
Motor
Connector
=—¢ » ENcoder
== Connector
—
— Encoder
Shaft ' [ i Cover
W ) I
Flange Frame .
Housing

Bearing Cap
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1. Product configuration

1.4 System configuration example

1-16

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

«200[V]/100[W] drive example

Three-phase
AC220V

RST Host device
or
Oscilloscope [0}
Circuit Breaker ooo
Shuts off the circuit when O o or
excessive current flows, to O oom © o
protect the power lines. O O O O
ooooooo | d kB B H
uf H
.
.
.
| H
y H Node address switch
Noise Filter H Fosscss=ecconce
Blocks outside noise from Analog monitor cable H Terminating resistor switch, €0y
power lines, 351 3 tecccccccccccccces rene- - s LN,
' o N
— ] ' pemmmmmem—————————— J N
' H 112313 o8t
.
Ol ' 1 RS-422 communication cable
' . H
' . H
Electronic Contact H H H
== Tums onloff the servo's H H
power ;~ .
FARS :
.
Ay
i
.
.
H
L] } H
Mini USB
cable
. Download cable
DC Reactor Connection
[
— Shorts during non-use (PC, ﬁ (USEB OTG Cable)
PI) ﬁ
JC L
External Recovery Resistor
Connection (see 10.11 Recovery | P
Resistance Setting). |
Motor cable Encoder cable
NOT HOME POT
3

/s /s

Servo Motor

—

A\ caution

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

When using basic installations -Short-circuit (B, Bl)




2. Product feature

2. Product feature

2.1 Servo Motor

2.1.1 Product feature

m Heat Sink Spec.

Classification Size(mm) Classification
AP0O4 250x250x6
AP06 250x250x6
APO8 250x250x12
Aluminum
AP13 350x350x20
AP18 550x550x30
AP22 650x650x35

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

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

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

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

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

2-1
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000) SAR3A SAR5A SA01A SAO015A - -
Applicable Drive (L70Aon) L70A001 L70A002
Rated output [kw] 0.03 0.05 0.10 0.15
[N-m] 0.10 0.16 0.32 0.48
Rated torque
[kgf-cm] 0.97 1.62 3.25 4.87
Instantaneous [N-m] 0.29 0.48 0.96 1.43
maximum torque [kgf-cm] 2.92 4.87 9.74 14.62
Rated Current [A] 1.07 1.20 1.38 1.61
Maximum Current [A] 3.21 3.60 4.14 4.83
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg:m2x10 4] 0.0164 0.02 0.05 0.06
Inertia moment
[gf-cm-s?] 0.0167 0.02 0.05 0.07
Allowable load inertia Motor inertia x 30 20
Rated power rate [kwis] 5.56 10.55 23.78 36.01
Speed Standard Quad. Type Incremental 2048[P/R]
Position detector Option Serial M-turn Type 18[Bit](to apply)
Method of ' . . .
protection Fully closed:-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
I Ambient .
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 0.3 0.4 05 | 07 |

+Rotation Speed - Torque Characteristics [l: 3 phase AC200V, M: 3 phase AC230V]

Torque [Nm] APM-SAR3A Torque [Nm) APM-SARSA Torque [Nm) APM-SAD1A
0.30 : : : 0.50 : : : 1.00 : : :
Repeatedly used area 0.40 ——-Repeatedly used area 0.80 —--Repeatedly used area
0.20
0.30 0.60

0.10 ) B B 0.20 0.40
y - — 1 ' — - e e

Continuously used area 0.10 IContmeu_st___ugeq area 020 |-Continuously used area
0.00 i i i i 0.00 | i i | | 0.00 i i i i

0 1000 2,000 3,000 4,000 5000 0 1000 2,000 3,000 4,000 5,000 0 1000 2,000 3,000 4,000 5000

Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-SAD15A
1.50 . : :
120 —-Repeatedly used area
0.90
0.60
i e

0.30 Contln{uﬁou,sly: 7U§eq area}'-=-..__“
0.00 i i i |

0 1000 2,000 3,000 4,000 5000

Speed [r/min]

l LS—ELECT!_-HC




2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-0OOCO) SBO1A SB02A SBO4A - - -
Applicable Drive (L7o0Aoo) L70A002 L70A004
Rated output [kw] 0.10 0.20 0.40
[N-m] 0.32 0.64 1.27
Rated torque
[kgf-cm] 3.25 6.49 12.99
Instantaneous (N-m] 0.96 191 3.82
maximum torque [kgf-cm] 9.74 19.48 38.96
Rated Current [A] 1.65 1.63 2.89
Maximum Current [A] 4.95 4.89 8.67
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg:m2x10 4] 0.11 0.18 0.32
Inertia moment
[gf-cm-s?7] 0.12 0.19 0.33
Allowable load inertia Motor inertia x 20
Rated power rate [kwis] 8.89 22.26 50.49
Speed Standard Quad. Type Incremental 3000[P/R]
Position detector Option Serial Type 19[Bit]
Method of . . . .
protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
I Ambient .
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 08 11 16 ‘ ‘ |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]

Torque [Nm] APM-SBO1A Torque [Nm)] APM-SB02A Torque [Nm] APM-SBO4A
1.00 ;i ; 2.00 ; 4.00
0.80 |eeeed Repgat,edrl'yfusfed'area__________ 1.60 ___‘Rep'eiate,dly used area___| ] 320 b Repeatedly used area \
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-COCO0) SCO4A SCO6A SCO08A SC10A - -
Applicable Drive (L70Aoo) L70A004 L70A008 L70A010
Rated output [kw] 0.4 0.6 0.8 1.0
[N-m] 1.27 191 2.55 3.19
Rated torque
[kgf-cm] 12.99 19.49 25.98 32.48
Instantaneous [N-m] 3.82 5.73 7.64 9.56
maximum torque [kgf-cm] 38.96 58.47 77.95 97.43
Rated Current [A] 2.82 3.58 4.83 5.37
Maximum Current [A] 8.46 10.74 14.49 16.11
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg-m?x10™4] 0.67 1.09 1.51 1.93
Inertia moment
[gf-cm-s?] 0.69 111 1.54 1.97
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 24.05 33.39 43.02 52.57
Speed Standard Quad. Type Incremental 3000[P/R]
Position detector Option Serial Type 19]Bit]
Method of . . . .
protection Fully closed-self-cooling IP55 (excluding axis penetration)
Time rating Continuous
— Ambient .
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 19 25 ‘ 3.2 | 3.8 | ‘

+ Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-COCO0) SCO03D SC05D SC06D SC07D - -
Applicable Drive (L70AcD) L70A004 L70A008
Rated output [kw] 0.30 0.45 0.55 0.65
[N-m] 1.43 2.15 2.63 3.10
Rated torque
[kgf-cm] 14.61 21.92 26.79 31.66
Instantaneous [N-m] 4.30 6.45 7.88 9.31
maximum torque [kgf-cm] 43.84 65.77 80.38 94.99
Rated Current [A] 2.59 3.23 3.82 4.42
Maximum Current [A] 7.77 9.69 11.46 13.26
Rated rotation [r/min] 2000
speed
Maximum rotation [r/min] 3000
speed
[kg-m?x10™4] 0.67 1.09 151 1.93
Inertia moment
[gf-cm-s?] 0.69 111 1.54 1.97
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 30.43 42.27 45.69 49.97
Speed Standard Quadrature Type Incremental 3000[P/R]
Position detector Option Serial Type 19 [bit]
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
— Ambient .
Specifications and Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 19 25 32 | 3.9 ‘

+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-COCO0) FALR5A FALO1A FALO15A FBLO1A FBLO2A FBLO4A
Applicable Drive (L70Aon) L70A001 L70A002 L70A001 L70A002 L70A004
Rated output [kw] 0.05 0.10 0.15 0.10 0.20 0.40
[N-m] 0.16 0.32 0.48 0.32 0.64 1.27
Rated torque
[kgf-cm] 1.62 3.25 4.87 3.25 6.49 12.99
Instantaneous [N-m] 0.48 0.96 1.43 0.96 1.91 3.82
maximum torque [kgf-cm] 4.87 9.74 14.62 9.74 19.48 38.96
Rated Current [A]®.ac.ms 0.95 1.25 1.52 0.95 1.45 2.60
Maximum Current [A]®.ac.ms 2.85 3.75 4.56 2.85 4.35 7.80
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg-m?x10™ 4] 0.023 0.042 0.063 0.091 0.147 0.248
Inertia moment
[of-cm-s?] 0.024 0.043 0.065 0.093 0.150 0.253
Allowable load inertia Motor inertia x 30 Motor inertia x 20
Rated power rate [kW/s] 10.55 23.78 36.19 11.09 27.60 27.07
Speed Standard Serial Multi-Turn Built-in Type(18bit) Serial Multi-Turn Built-in Type(19bit)
Position detector Option X
Method of 3 ; ; ’ -
protection Fully closed-self-cooling IP67 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient i : 0~40[° - -10~60[°
p Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 0.31 | 0.45 0.61 | 0.56 | 0.74 1.06
+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000) FCLO4A FCLOGA FCLO8A FCL10A - -
Applicable Drive (L70Aon) L70A004 L70A008 L70A010
Rated output [kw] 0.40 0.60 0.75 1.00
Rated torque [N-m] 1.27 1.91 2.39 3.18
[kgf-cm] 12.99 19.49 24.36 32.48
Instantaneous [N-m] 3.82 5.73 7.16 9.55
maximum torque [kgf-cm] 38.98 58.47 73.08 97.44
Rated Current [Alo.acrms 2.58 3.81 5.02 5.83
Maximum Current [Alo.acrms 7.75 11.42 15.07 17.50
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
Inertia moment [kg:m*x10 ] 0.530 0.897 1.264 1.632
[gf-cm-s?] 0.541 0.915 1.290 1.665
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 30.60 40.66 45.09 62.08
Speed Standard Serial Multi-Turn Built-in Type(19bit)
Position detector Option X
Method_ of Fully closed:-self-cooling IP67 (excluding axis penetration)
Time rating Continuous
Specifications and teﬁrggrizgre Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 152 | 214 268 | 330 |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000) FCLO3D FCLO5D FCLO6D FCLO7D - -
Applicable Drive (L70Aoo) L70A004 L70A008
Rated output [kw] 0.30 0.45 0.55 0.65
Rated torque [N-m] 1.43 2.15 2.63 3.10
[kgf-cm] 14.62 21.92 26.80 31.67
Instantaneous [N-m] 4.30 6.45 7.88 9.31
maximum torque [kgf-cm] 43.85 65.77 80.39 95.01
Rated Current [Alo.acms 2.50 3.05 3.06 3.83
Maximum Current [A]®.ac.ms 7.51 9.16 9.18 11.50
Ra‘es‘:)g;tg‘“on [r/min] 2000
Maximum rotation [t/min] 3000
speed
Inertia moment [kg-m*x10"] 0.530 0.897 1.264 1.63
lgf-cm-s?] 0.541 0.915 1.290 1.66
Allowable load inertia Motor inertia x 15
Rated power rate [kwis] 38.73 51.47 54.56 59.03
Speed Standard Serial Multi-Turn Built-in Type(19bit)
Position detector Option X
,r\)/lrittg?:goorf Fully closed-self-cooling IP67 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kgl 126 | 212 266 | 278 |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-000000) HBO1A HBO2A HBO4A HEO9A HE15A HE30A
Applicable Drive (L70Aon) L70A002 L70A004 L70A008 L70A020 L70A035
Rated output [kw] 0.1 0.2 0.4 0.9 15 3
[N-m] 0.32 0.64 1.27 2.86 477 9.55
Rated torque -
[kgf-cm] 3.25 6.49 12.99 29.23 48.72 97.43
Instantaneous [N-m] 0.96 1.91 3.82 8.59 14.32 28.64
maximum torque [kgf-cm] 9.74 19.48 38.96 87.69 146.15 292.99
Rated Current [A] 1.65 1.63 2.89 4.95 8.23 17.16
Maximum Current [A] 4.95 4.89 8.67 14.85 24.69 51.48
Rated rotation .
speed [r/min] 3000
Maximum rotation [t/min] 3500
speed
[kg-m?x1074] 0.27 0.33 0.46 19.56 22.27 31.81
Inertia moment -
[gf-cm-s7] 0.27 0.34 0.47 19.96 22.72 3246
Allowable load inertia Motor inertia x 20 Motor inertia x 10
Rated power rate [kwis] 3.34 11.98 34.47 4.10 10.01 2203
Speed Standard Quadrature Type Incremental 1024P/R Quadrature Type Incremental 2048P/R
Position detector Option X
Method_ of Fully closed:self-cooling IP55 (excluding axis penetration)
protection
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature '
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kgl 0.9 ‘ 12 17 ‘ 5.8 ‘ 7.4 10.83
+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEO9A FE15A FE22A FE30A - -
Applicable Drive (L70A0n) L70A010 L70A020 L70A035
Rated output [kw] 0.9 15 2.2 3.0
[N-m] 2.86 4.77 7.00 9.55
Rated torque
[kgf-cm] 29.20 48.70 71.40 97.40
Instantaneous IN-m] 8.59 14.32 21.01 28.65
maximum torque [kgf.cm] 87.70 146.10 214.30 292.20
Rated Current [A] 6.45 9.15 13.24 16.09
Maximum Current [A] 19.35 27.45 39.72 48.27
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
inertia moment [kg:m2x10 4] 5.66 10.18 14.62 19.04
[gf-cm-s?7] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.47 22.38 33.59 47.85
Speed Standard Serial Type 19 [bit]
Position detector Option X
,r\)/lrf)ttg?:goorj Fully closed:self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specggitjiglss and teﬁnggggre Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 5.0 | 6.7 8.5 I

+Rotation Speed - Torque Characteristics [[ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEOG6D FE11D FE16D FE22D -
Applicable Drive (L70AcD) L70A008 L70A010 L70A020
Rated output [kw] 0.6 1.1 1.6 2.2
[N-m] 2.86 5.25 7.63 10.5
Rated torque
[kgf-cm] 29.2/0 53.60 77.90 107.10
Instantaneous [N-m] 8.59 15.75 22.92 31.51
maximum torque [kgf.cm] 87.70 160.70 233.80 321.40
Rated Current [A] 4.56 6.47 10.98 12.97
Maximum Current [A] 13.68 19.41 32.94 38.91
Rati‘:]g;tgﬂon [r/min] 2000
Maximum rotation [t/min] 3000
speed
nertia moment [kg-m2x10"4] 5.66 10.18 14.62 19.04
[gf-cm-s?] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwis] 14.49 27.08 39.89 57.90
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of Fully closed-self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kgl 5.0 ‘ 6.7 8.5 | 101 |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

2-12

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEO5G FE09G FE13G FE17G - -
Applicable Drive (L70Aoo) L70A008 L70A010 L70A020
Rated output [kw] 0.45 0.85 1.3 17
[N-m] 2.86 5.41 8.27 10.82
Rated torque
[kgf-cm] 29.22 55.19 84.41 110.38
Instantaneous [N-m] 8.59 16.23 24.82 32.46
maximum torque [kgf.cm] 87.66 165.57 253.23 331.14
Rated Current [A] 456 6.67 11.90 13.36
Maximum Current [A] 13.68 20.01 35.7 40.08
Ra‘es‘:)g;tg‘“on [r/min] 1500
Maximum rotation [t/min] 3000
speed
nertia moment [kg-m2x10"4] 5.66 10.18 14.62 19.04
[gf-cm-s?] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwis] 14.49 28.74 46.81 61.46
Speed Standard Serial Type 19 [bit]
Position detector Option X
,r\)/lrittg?:goorf Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kgl 5.0 | 6.7 8.5 I

+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
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2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000) FEO3M FEO6M FEO9M FE12M - -
Applicable Drive (L70AcD) L70A004 L70A008 L70A010 L70A020
Rated output [kw] 0.3 0.6 0.9 1.2
[N-m] 2.86 5.72 8.59 11.46
Rated torque
[kgf-cm] 29.22 58.4 87.7 116.9
Instantaneous IN-m] 8.59 17.18 25.77 34.22
maximum torque [kgf.cm] 87.66 175.3 262.9 349.1
Rated Current [A] 2.73 4.56 6.18 10.67
Maximum Current [A] 8.19 13.68 18.54 32.01
Rated rotation [r/min] 1000
speed
Maximum rotation [r/min] 2000
speed
Inertia moment [kg:m2x10 4] 5.66 10.18 14.62 19.04
[of-cm-s7] 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.49 32.22 50.48 68.91
Speed Standard Serial Type 19 [bit]
Position detector Option X
,r\)/lrittg?:goﬂ Fully closed:self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (ho condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 5.0 ‘ 6.7 8.5 101 |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]

Torque (Nm] APM-FEO3M Torque [Nm] APM-FEO6M Torque [Nm] APM-FEO9M
1000 ; 20.00 I : 30,00 r :
8.00 ! N 16.00 e 24 a0 :
Repeatedly used area '\ Repeatedly used area\ Repeatedly used area "\
6.00 \ 12.00 \ 18.00 \\
4.00 8.00 12.00 N
2,00, : L 400 |- : I E—— 600 |- ; Bpra—"
““Continuously used area : Continuously used area : Continuously used area
\ S Ty
0.00 ! : 0.00 ‘ 0.00 !
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FE12M
4000 ; ;
32.00 : N
Repeatedly used area
24.00 N
16.00
8.00 : s
% Continuously used area
| ;
0.00 i
0 1,000 2,000
Speed [r/min]
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m Procuct Features [200V]

Servo Motor Name (APM-00000) FF30A FF50A FF22D FF35D FF55D FF75D
Applicable Drive (L70Aoo) L70A035 L70A050 L70A020 L70A035 L70A050 L70A075B
Rated output [kw] 3.0 5.0 2.2 35 5.5 7.5
[N-m] 9.55 15.91 10.50 16.70 26.25 35.81
Rated torque
[kgf-cm] 97.40 162.30 107.1 170.4 267.8 365.4
Instantaneous [N-m] 28.65 47.74 31.50 50.10 78.76 89.53
maximum torque [kgf-cm] 292.3 487.00 321.30 511.40 803.4 913.5
Rated Current [A] 15.26 26.47 13.07 16.48 28.78 32.95
Maximum Current [A] 45.78 79.41 39.21 49.44 86.34 82.375
Rated rotation .
speed [r/min] 3000 2000
Maximum rotation [t/min] 5000 3000 2500
speed
[kg:m2x10 4] 27.96 46.56 27.96 46.56 73.85 106.7
Inertia moment
[gf-cm-s?] 28.53 47.51 28.53 47.51 75.36 108.9
Allowable load inertia Motor inertia X 5
Rated power rate [kwis] 32.59 54.33 39.43 59.89 93.27 120.15
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method_ of Fully closed-self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature '
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kgl 125 | 174 125 | 174 | 2512 338
+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
Torque [Nm] APM-FF30A Torque [Nm] APM-FF50A Torque [Nm] APM-FF22D
30.00 : . : : \ 50.00 : : : 35.00 ; :
24.00 Repeatedly used area \ 4000 -Repeatedly used area\-—-----------»- 28.00 Repeatedly used areg""'x
18.00 \\ 30.00 21.00 ; ; \\
12.00 \ 20.00 14.00
_ B ——
600 -Continuously used area 1000 ~Continuously used area 700 Continuously used area
000 ! i i i i 0.00 ; i i i 0.00 i i
0 1000 2000 3000 4,000 5,000 0 1,000 2000 3,000 4,000 5000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF35D Torque [Nm] APM-FF55D 10;"6‘3‘“ [Nm] APM-FF75D
5000 | A 80.00 o 1
a000 -Repeatedly used a,rea\\ ‘ w0 | Repeatedly used area \ 80.00 Repeatedly used area \
\ ’ 60.00 \
30.00 \ \
40.00
20.00 \ 40.00 \
. . 2000 F--- . L — 20.00 |- . ~
10.00 -Continuously used area Continuously used area - Continuously used area
000 ‘ . 0.00 ! ! 0.00 . L
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]




2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000C00) FF20G FF30G FF44G FF60G FF75G -
Applicable Drive (L70Aco) L70A020 L70A035 L70A050 L70A075B
Rated output [kw] 1.8 2.9 4.4 6.0 7.5
[N-m] 11.45 18.46 28.00 38.20 47.70
Rated torque
[kgf-cm] 116.9 188.3 285.7 389.80 487.20
Instantaneous [N-m] 34.35 55.38 78.4 95.50 119.3
maximum torque [kgf.cm] 350.60 564.90 799.6 974.90 1217.3
Rated Current [A] 12.16 15.98 30.70 35.14 35.26
Maximum Current [A] 36.48 47.94 85.96 87.85 88.15
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000 2700 3000 2500 2200
speed
[kg-m?x10™ 4] 27.96 46.56 73.85 106.70 131.30
Inertia moment
[gf-cm-s?] 28.53 47.51 75.36 108.90 134.00
Allowable load inertia Motor inertia x 5
Rated power rate [kwi/s] 46.92 73.14 106.15 136.73 173.63
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of - anli : : :
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature '
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 125 | 174 252 | 338 | 385
+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
Torque [Nm) APM-FF20G Torque [Nm) APM-FF306G Torque [Nm] APM-FF44G
40.00 | . 60.00 h 80.00 & : :
| T Moa 5 \ . sac0 L.Repeatedly used area‘__x_,________
3000Repeatedly used area N\ Repeatedly used area \
i \ 48.00
H \ 36.00 \
20.00 \ . \ . |
10.00 : : T \ 1600 (Continuously used area
Continuously used area j 12-‘Con‘tinuously used area I 000 i :
I N T ! ! : I I
0.00 ! ' ' 000 ! ' ' 0 1,000 2,000 3,000
0 1,000 2,000 3,000 0 1,000 2,000 3,000 speed [r/min]
Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF60G Torque [Nm] APM-FF75G
100.00 i
[ H T \ 120.00 ;
80.00 Repeatedly used area \ Repeatedly used area \
90.00 i S S
60.00 \ \
40.00 \ | 60.00 3
20.00 ‘Contlnuouislyf used s areI 3000 [-Continuously used area
0.00 | i -l 0.00 1
0 1,000 2,000 ,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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m Procuct Features [200V]

Servo Motor Name (APM-00000) FF12M FF20M FF30M FF44M - -
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050
Rated output [kw] 12 2.0 3.0 4.4
[N-m] 11.46 19.09 28.64 42.02
Rated torque
[kgf-cm] 116.9 194.8 292.2 428.7
Instantaneous IN-m] 34.38 57.29 85.94 105.05
maximum torque [kgf.cm] 350.70 584.40 876.60 1071.52
Rated Current [A] 11.01 12.96 16.58 30.60
Maximum Current [A] 33.03 38.88 49.74 85.68
Ra‘es‘:)g;tg‘“on [r/min] 1000
Maximum rotation [t/min] 2000 1700 2000
speed
nertia moment [kg-m2x10"4] 27.96 46.56 73.85 106.7
[gf-cm-s?] 28.53 47.51 75.36 108.9
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 46.94 78.27 111.04 165.38
Speed Standard Serial Type 19 [bit]
Position detector Option X
,r\)/lrittg?:goﬂ Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 125 | 174 252 | 338 |

+ Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]

0.00 ‘

30.00 - =
¥ Continuously used area
| H

0

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

Torque [Nm] APM-FF12M Torque [Nm) APM-FF20M Torque [Nm] APM-FF30M
40.00 , 60.00 . — 90.00
32.00 i ~ 4800 I Repeatedly used areay} 72/Repeatedly used area
Repeatedly used area N\ ' \ TR
R s 36.00 \
24.00 \ 54.00 \
16.00 . 36.00 \
—— 12.00 Continuously used area A
800 - . —— . 18.00 i
Continuously used area 000 | : | Continuously lJ:SEd arleal
H . H 1
0.00 0 1,000 2000 | 000 '
0 1,000 2,000 Speed [r/min] 0 1,000 2,000
Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF44M
120.00 ‘
Repeatedly used area\
90.00 DAt \
60.00 \
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m Procuct Features [200V]

Servo Motor Name (APM-000000) FG22D FG35D FG55D FG75D FG110D -
Applicable Drive (L70Aco) L70A020 L70A035 L70A050 L70A075B L70A150B
Rated output [kw] 2.2 35 55 7.5 11
[N-m] 10.50 16.71 26.25 35.81 52.52
Rated torque
[kgf-cm] 107.1 170.4 267.8 365.4 525.9
Instantaneous [N-m] 31.51 50.12 78.76 89.53 157.55
maximum torque [kgf-cm] 321.30 511.30 803.4 913.5 1607.60
Rated Current [A] 10.25 14.67 29.74 30.17 51.39
Maximum Current [A] 30.75 44.01 89.22 75.43 154.17
Rated rotation [r/min] 2000
speed
Maximum rotation [r/min] 3000 2700 3000 2500 2500
speed
[kg-m?x10™4] 41.13 71.53 117.72 149.4 291.36
Inertia moment
[gf-cm-s?] 41.97 72.99 120.12 152.45 297.31
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 26.78 38.99 58.51 85.83 94.65
Speed Standard Serial Type 19 [bit]
Position detector Option Quadrature Type Incremental 3000[P/R]
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operati - 0~40[° - -10~60[°
perating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kgl 154 | 202 2812 | 3345 | 62
+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
Torque [Nm] APM-FG22D Torque [Nm] APM-FG35D Torque [Nm] APM-FG55D
35.00 , 5000 : ! T
i e T \ 80.00 : : \
- i \ | i H
28 Repeatedly used area N\ aRRgpeatedly used areq \ 6400 |-Repeatedly used area_\.
21.00 ‘\ 30.00 \ 48.00 \
|
14.00 \; 20.00 Y 32.00 \
N ) A I ‘-"-J
7.00 ‘Continuously used area'l 10.00 Fontlnuous:ly _used area ] 1600 [Continuously used area
0.00 : : 0.00 | : — 0.00 ‘ !
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FG75D Torque [Nm) APM-FG110D
100.00 | i 16000 ¢ -
800, peatedly ursiediar,ea\" e 120mRepeatedly u!sed area \
60.00 \
80.00
40.00 \ \
20.00 qontinuously used area 4000 \continuously used area
i : T T
0.00 | i L 0.00 i —
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min]
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Servo Motor Name (APM-00000) FG20G FG30G FG44G FG60G FG85G FG110G FG150G
Applicable Drive (L70AoD) L70A020 L70A035 L70A050 L70A075 L70A150B
Rated output [kw] 1.8 2.9 4.4 6.0 8.5 11 15
[N-m] 11.50 18.50 28.00 38.2 54.11 69.99 95.45
Rated torque
[kgf-cm] 116.9 188.4 285.8 389.7 552.1 714.2 974
Instantaneous [N-m] 34.40 55.40 78.4 95.5 162.32 209.97 238.63
maximum torque [kgf-cm] 350.80 565.1 800.24 974.3 1656.30 2142.60 2435
Rated Current [A] 11.18 16.21 31.72 32.18 52.94 59.3 75.6
Maximum Current [A] 33.54 48.63 88.82 96.54 158.82 177.9 189
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 2700 2700 3000 2500 2500 2000 2000
speed
. [kg-m?x10™ 4] 14.13 71.53 117.72 149.4 291.36 291.36 424 .57
Inertia moment
[gf-cm-s?7] 41.97 72.99 120.12 152.45 297.31 297.31 416.08
Allowable load inertia Motor inertia x 5
Rated power rate [kwi/s] 31.91 47.66 66.64 97.63 100.48 168.27 223.44
Speed Standard Serial Type 19 [bit]
Position detector Option Quadrature Type Incremental 3000[P/R]
Method_ of Fully closed-self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature ’ ' ’
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 154 | 202 28.0 3345 | 662 | 663 92.2
+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
Torgue [N APM-FG206 Torgue (N APM-FG30G Torgue [N APM-FG44G Torgue [N APM-FGE0G
40,00 60.00 ) 80.00 120.00 ;

200 \

M“Repeatedl:y used area.

Speed [r/min]

2,000
Speed [r/min]

2,000
Speed [r/min]

i \ |
4800 e
Repeatedly used are a\ Repeatedly used area \ w0 Repeatedly used area—|
200 \ 36.00 N 48.00 | \
\ \ \[| e :
16.00 24,00 \ 3200 \ \
nnn T —— <l \ C . I 7 S\
Continuously used area I """" Contlnuously “used ~area) ™ 1600 -Continuously use arlea Contmuously used area
0.00 ! 1 ! 0.00 I | \ L1 0.00 ; i I 0.00 I \ \ I I i
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min] Speed [r/min]
Torgue [N] APM-FG85G Torgue [N APM-FG110G Torgue N APM-FG150G
— W 2400% | :
Repeatedly used areal Repeatedly used area Repeatedly used area
135.00 \ 140.00 ‘\ 160.00 A
90.00 \\ ~
70.00 g)0n ~;
: — ; ontinuously used area
Continuously used ared lContlnuoustl, used arela | Y. use
000 | ; L4 000 | | U om | |
0 1,000 2,000 3,000 0 1,000 0 1,000




2. Product feature

m Procuct Features [200V]

Servo Motor Name (APM-00000) FG12M FG20M FG30M FG44M FG60M -
Applicable Drive (L70Aco) L70A020 L70A035 L70A050 -
Rated output [kw] 1.2 2.0 3.0 4.4 6.0
[N-m] 11.50 19.10 28.60 42.00 57.29
Rated torque
[kgf-cm] 116.9 194.9 292.3 428.7 584.6
Instantaneous [N-m] 34.40 57.30 85.90 126.00 143.2
maximum torque [kgf.cm] 350.8 584.6 876.9 128.61 1432.4
Rated Current [A] 11.28 13.10 15.52 27.26 39.32
Maximum Current [A] 33.84 39.3 46.56 81.78 98.30
Rated rotation [r/min] 1000
speed
Maximum rotation [r/min] 2000 1600 1900 2000
speed
[kg-m?x10™ 4] 41.13 71.53 117.72 149.40 291.36
Inertia moment
[gf-cm-s?] 41.97 72.99 120.12 152.45 297.31
Allowable load inertia Motor inertia x 5
Rated power rate [kwi/s] 31.91 51.00 69.70 118.14 112.65
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of : : : :
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
Ambient humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg 154 | 202 280 | 335 | 662
+Rotation Speed - Torque Characteristics [ll: 3 phase AC200V, M: 3 phase AC230V]
Torque [Nm] APM-FG12M Torque [Nm) APM-FG20M Torque [Nm) APM-FG30M
40.00 . 60.00 T 90.00
i T\ !
32.00 BN 4800 [Repeatedly used area.-- 72.00 Repeatedly used area
Repeatedly used area ~N T Ty a\ P TN
2400 \ 36.00 \\ 54.00 \\
16.00 24.00 36.00 \
T\
8.00 § a— 12.00 I

Continuously used area
| .

Continuously used area
I B

1800 Continuously used area
| I 1

C

0.00 ! 0.00 | L 0.00 |
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FG44M Torque [Nm] APM-FG60M
130.00 150.00
] \ ]
104.00 Repeatedly used areay-\. 12000 [Repeatedly usﬁedﬁarea---\---
78.00 \\ 90.00 \
52.00 60.00
\ ——

26.00

Continuously used area
\ R

0.00 | ‘
0 1,000

2,000
Speed [r/min]

3000 Continuously used area,

0.00 |

0

1,000

2,000
Speed [r/min]
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Servo Motor Name (APM-O000000) FEPO9A FEP15A FEP22A FEP30A - -
Applicable Drive(L70AO0) L70B010o L70B020o L70B0350
Rated output [kw] 0.9 15 2.2 3.0
[N-m] 2.86 4.77 7.00 9.55
Rated torque
[kgf-cm] 29.23 48.72 71.46 97.44
Instantaneous [N-m] 8.59 14.32 21.01 28.65
maximum torque [kgf-cm] 87.7 146.16 214.37 292.33
Rated Current [A] 3.47 6.68 7.64 9.94
Maximum Current [A] 10.40 20.03 22.92 29.81
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19. 040
Inertia moment
[gf-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kwi/s] 14.50 22.40 33.55 47.89
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient Operati - 0~40[°C], S £ -10~60[°C
Specifications and temperature perating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features
Ambient h R I .
humidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 55 | 754 968 | 178 |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]

Torque [Nm] APM-FEPO9A Torque [Nm] APM-FEP15A Torgue [Nm] APM-FEP22A
10.00 16.00 i

— ——— 090 " Repeatedly used ¢

f i ‘ — ; - ; epeatedly used area
8.00 Repeatedly used area ‘\ 1200 |-—Repeatedly used area ... 16.00 |-
6.00 12.00

\ 8.00 N
4.00 2.00
— 4.00 . P .

200 Continuously used area Continuously used area 4.00 lContml‘Jguslyfusfedj area

| G i : : i 1 1 1
a00 | i i i I 0.00 i i i i 000 | | | i

0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 [ 1,000 2,000 3,000 4,000 5,000

Speed [r/min] Speed [r/min] Speed [r/min]

Torque [Nm) APM-FEP30A
30.00

I T T i \
24.00 Repeat!edly u§ed area \
18.00 \
12.00 \
s00 -Continuously used area
0.00 i j i

[ 1,000 2,000 3,000 4,000 5,000

Speed [r/min]
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Servo Motor Name (APM-000000) FEPO6D FEP11D FEP16D FEP22D - -
Applicable Drive(L70AON) L70B010o L70B020o
Rated output [kw] 0.6 11 1.6 2.2
[N-m] 2.86 5.25 7.64 10.5
Rated torque
[kgf-cm] 29.23 53.59 77.95 107.19
Instantaneous [N-m] 8.59 15.76 22.92 31.51
maximum torque [kgf-cm] 87.7 160.78 233.86 321.56
Rated Current [A] 3.28 3.40 4.97 6.80
Maximum Current [A] 9.83 10.19 14.92 20.04
Rated rotation .
speed [r/min] 2000 2000
Maximum rotation [r/min] 3000 3000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kW/s] 14.50 27.10 39.92 57.95
Speed Standard Serial Type 19 [bit]
Position detector Option X
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and Ambient Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features temperature
ﬁ:‘nﬁ’i';?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 55 | 754 968 | wm7 |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]

Torque [Nm]

APM-FEPO6D Torque [Nm] APM-FEP11D Torque [Nm] APM-FEP16D
9.00 ; : 16.00 . - 24.00
Repeatedly used area Repeatedly used area\ Repeatedly used area \
i i 12.00 i ; 18.00 \
6.00 \ \
8.00 \ 12.00 \
3.00 —
Continuously used area 400 Continuously used area™ 600 Continuously used area ™
0.00 i i 0.00 i ; 0.00 ; ;
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [(Nm] APM-FEP22D
32.00 r ' o
Repeatedly used area \
24.00
16.00 \\
800 Continuously used area ™™
0.00 ! i
0 1,000 2,000 3,000
Speed [r/min]
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Servo Motor Name (APM-000000) FEPO5G FEP0O9G FEP13G FEP17G - -
Applicable Drive(L70AOD) L70B010o L70B020o
Rated output [kw] 0.45 0.85 1.3 17
[N-m] 2.86 5.41 8.28 10.82
Rated torque
[kgf-cm] 29.23 55.22 84.45 110.43
Instantaneous [N-m] 8.59 16.23 24.83 32.47
maximum torque [kgf.cm] 87.70 165.65 253.35 331.30
Rated Current [A] 3.28 3.50 5.39 7.01
Maximum Current [A] 9.83 10.50 16.16 21.02
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kW/s] 14.50 28.77 46.85 61.52
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of ; ; . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient : T . _10-R0°
Specifications and temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features Ambient
hLTmiIdei?y Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 55 | 754 068 | 178 |

+ Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]

Torque [Nm] APM-FEP05G Torque [Nm] APM-FEP09G Torque [Nm] APM-FEP13G
10.00 T 18.00 T 25.00 - -
| ; L | A
8.00 : ! 1500 - : N 2000 |- ; N
Repeatedly used area 1200 Repeatedly used area \ Repeatedly used area
6.00 ’ ‘\ 15.00 \
9.00 \
4.00 \ 10.00
6.00 : -
200 Continuously used area 300 -Continuously used area 500 ~-Continuously used area
0.00 i i 0.00 i i 0.00 i i
0 1,000 2,000 3,000 1] 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FEP17G
35.00 . ;
| H ‘\
28.00 ' '
Repeatedly used area ‘\
21.00
14.00
: ——
7.00 Continuously used area
| |
0.00 L H H

] 1,000 2,000 3,000

Speed [r/min)




2. Product feature

m Procuct Features [400V]

Servo Motor Name (APM-000000) FEPO3M FEPO6M FEPOOM FEP12M - -
Applicable Drive(L70AON) L70B010o L70B0350
Rated output [kw] 0.3 0.6 0.9 1.2
[N-m] 2.86 5.73 8.59 11.46
Rated torque
[kgf-cm] 29.23 58.47 87.70 116.93
Instantaneous [N-m] 8.59 17.19 25.78 34.38
maximum torque [kgf.cm] 87.70 175.40 263.09 350.79
Rated Current [A] 3.28 3.28 3.33 4.87
Maximum Current [A] 9.83 9.83 9.99 14.60
Rated rotation ’
speed [r/min] 1000
Maximum rotation [r/min] 2000
speed
[kg-m2x10-4] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s2] 5.774 10.387 14.917 19.429
Allowable load inertia Motor inertia x 10
Rated power rate [kwis] 14.50 32.25 50.53 68.97
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
o Ambient . . o . o
Specifications and temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features
Ambient " L —_— .
hurnidity Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 55 ‘ 7.54 9.68 | 11.78 |

+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]

Torque [Nm] APM-FEPO3M Torque [Nm] APM-FEPO6M Torque [Nm] APM-FEPO9M
9.00 18.00 - 27.00 ¢ -
U ] \ r O
Repeatedly used area Repeatedly used area Repeatedly used a{ee:\‘
6.00 12.00 18.00 ‘\
3.00 iz 6.00 T -1 9.00 ez
Continuously used area’ Continuously used area’ Continuously used area-ﬁ
1 ' ;

0.00 . 0.00 i 0.00 i

0 1,000 2,000 o0 1,000 2,000 o 1,000 2,000

Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FEP12M

3500 | ;

Repeatedly used area\‘
28.00 y \:
21.00 \\
14.00
7.00 —-Continuously used area
0.00 i

o 1,000 2,000

Speed [r/min]
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m Procuct Features [400V]

Servo Motor Name (APM-O000000) FFP30A FFP50A FFP22D FFP35D FFP55D FFP75D
Applicable Drive(L70AOD) L70B0350 L70B0750 L70B020o L70B0350 L70B0500 L70B0750
Rated output [kw] 3.0 5.0 2.2 35 5.5 7.5
[N-m] 9.55 15.92 10.50 16.71 26.26 35.81
Rated torque
[kgf-cm] 97.44 162.40 107.19 170.52 267.96 365.41
Instantaneous [N-m] 28.65 39.79 31.51 50.13 65.65 89.52
maximum torque [kgf-cm] 292.33 406.01 321.56 511.57 669.84 913.52
Rated Current [A] 9.79 16.07 6.93 9.09 14.70 18.97
Maximum Current [A] 29.38 40.18 20.80 27.26 36.75 47.42
Rated rotation [r/min] 3000 2000
speed
Maximum rotation [r/min] 5000 3000 2800 2700 2500
speed
[kg-m2x10-4] 27.960 46.560 27.960 46.560 73.850 106.730
Inertia moment
[of-cm-s2] 28.531 47.510 28.531 47.510 75.357 108.908
Allowable load inertia Motor inertia x 5
Rated power rate [kW/s] 32.61 54.40 39.46 59.98 93.38 120.15
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of g : : - -
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient ; . o . o
Specifications and temperature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁ?ﬁﬂ';?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 124 | 177 124 | w7 | 23 35.6

+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]

Torgue (Nm] APM-FFP30A
35.00 T T H

H H

Repeatedly used area “\

Torque [Nm] APM-FFP50A Torque (Nm] APM-FFP22D
40.00 = ; . : o 35.00 .
Repeatedly used area i !
32.00 P A \ 28.00 -Repeatedly used area \\

24.00 \ 21.00 \

21.00 \ \
14.00 16.00 s \ 14.00
— : ; b Continuously used area“A - .
7.00 Continuously used area = 8.00 N i 7.00 ~Continuously used area -
[ [ A | i i ] |
0.00 L i i i i 0.00 i i i i 0.00 i i
o 1,000 2,000 3,000 4,000 5,000 [} 1,000 2,000 3,000 4,000 5,000 o 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FFP35D Torque [Nm) APM-FFP55D Torque [Nm] APM-FFP75D
50.00 F ’ T 70.00 H H 90.00 H H
00o (EPeatedly used area | \ s600 |--Repeatedly used area\\ 200 | REpeatedly used area \
i i - \
)
30.00 \\ 42.00 \ 54.00
20.00 28.00 . L = 36.00
1000 Continuously used area’™ 14.00 Contmuoesly usedl area’y 1800 Contlnuoysly used: arela
| | i i i i i
0.00 L L 0.00 i i 0.00 i i I
0 1,000 2,000 3,000 [} 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]




2. Product feature

m Procuct Features [400V]

Servo Motor Name (APM-000000) FFP20G FFP30G FFP44G FFP60G FFP75G -
Applicable Drive(L70AOD) L70B0200 L70B0350 L70B0500 L70B0750
Rated output [kw] 1.8 2.9 4.4 6.0 7.5
IN-m] 11.46 18.46 28.01 38.20 47.75
Rated torque -
[kgf-cm] 116.93 188.39 285.83 389.77 487.21
Instantaneous [N-m] 34.38 55.39 70.02 95.49 119.37
maximum torque [kgf-cm] 350.79 565.16 714.48 974.42 1218.02
Rated Current [A] 7.56 10.04 15.68 20.23 20.01
Maximum Current [A] 22.69 30.12 39.20 50.58 50.03
Rated rotation .
speed [r/min] 1500
Maximum rotation [r/min] 3000 2700 2700 2500 2200
speed
) [kg-m2x10-4] 27.960 46.560 73.850 106.730 131.290
Inertia moment
[gf-cm-s2] 28.531 47.510 85.306 108.908 133.969
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 46.96 73.21 106.25 136.70 173.64
Speed, Standard Serial Type 19 [bit]
Position detector Option X
MEthOd_ of Fully closed:self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
Ambient ; . ° . °
Specifications and temperlature Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁrnz';?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 124 | 177 263 | 356 | 394
+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]
Torgue [Nm] APM-FFP20G Torque [Nm] APM-FFP30G Torque (Nm] APM-FFP44G
35.00 i T \ 55.00 3 T 70.00 T T \ """"
Repeatedly used area Repeatedly used area Repeatedly used area
28.00 P Y X, 44.00 P y ; \ 56.00 P A e
21.00 \\ 33.00 \ 42.00 \
14.00 i 22.00 i : \ 28.00 B
T TV . \ Continuously used areaw
7.00 Continuously used  area 100 Continuously used area™ 14.00 e T
oo | i 000 | d E 0.00 ; ;
0 1,000 2,000 3,000 0 1,000 2,000 3,000 [ 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FFP60G Torque [Nm] APM-FFP75G
100.00 ; ; 12000 | ;
s0.00 |-Repeatedly used area \\ Repeatedly used areaj\
ELE
60.00 \
60.00
40.00 e -
20,00 Continuously used area~ 30.00 (Ilontinuqugly used al\r(ia
0.00 i 3 0.00 ! | I
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min]
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m Procuct Features [400V]

Servo Motor Name (APM-00000) FFP12M FFP20M FFP30M FFP44M - -
Applicable Drive(L70ACD) L70B020o L70B0500 L70B0500
Rated output [kw] 1.2 2.0 3.0 4.4
[N-m] 11.46 19.10 28.65 42.02
Rated torque
[kgf-cm] 116.93 194.88 292.33 428.74
Instantaneous (N-m] 34.38 57.30 71.62 105.05
maximum torque [kgf-cm] 350.79 584.65 730.81 1071.85
Rated Current [A] 4.83 7.94 11.90 16.69
Maximum Current [A] 14.50 23.83 35.70 41.73
Rated rotation [r/min] 1000
speed
Maximum rotation [r/min] 2000 1700 2000
speed
. [kg-m2x10-4] 27.960 46.560 73.850 106.730
Inertia moment
[gf-cm-s2] 28.531 47.510 75.357 108.908
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 46.96 78.34 111.13 145.48
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of - anli : : :
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient ; . o . o
Specifications and temr;e::ltnure Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁl:“n?i'gi?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 124 | 177 263 | 3586

+ Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]

Torgue (Nm] APM-FFP12M

Torque [(Nm) APM-FFP20M Torque [(Nm] APM-FFP30M
35.00 " 60.00 [ ; — 90.00
+u.00 REPEatEdly Used area \\ w00 | Repeatedly used area \\ 1200 IRepeatedly used area__\
21.00 \ 36.00 \\ 54.00 \
14.00 \ 24.00 \ 36.00
7.00 Clontinuously used area- 1200 Continuously used area’ 18.00 (Continuously used area’
i | AR A
0.00 | i 000 | i 0.00 i
1] 1,000 2,000 0 1,000 2,000 1] 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FFP44M
105.00

Repeatedly used area \

70.00 \

\

Continuously used area

0.00 ‘ :
o 1,000

2,000
Speed [r/min]
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m Procuct Features [400V]

Servo Motor Name (APM-00000000) FGP22D FGP35D FGP55D FGP75D FGP110D -
Applicable Drive(L70AO0) L70B020o L70B0350 L70B0500 L70B0750 L70B1500
Rated output [kw] 2.2 35 55 7.5 11.0
[N-m] 10.50 16.71 26.26 35.81 52.52
Rated torque
[kgf-cm] 107.19 170.52 267.96 365.41 525.9
Instantaneous (N-m] 31.51 50.13 65.65 89.52 131.30
maximum forque [kgf-cm] 321.56 511.57 669.84 913.52 1339.69
Rated Current [A] 712 8.73 16.04 19.10 27.41
Maximum Current [A] 2135 26.20 40.1 47.76 68.52
Rated rotation .
speed [r/min] 2000
Maximum rotation [r/min] 3000 2700 3000 2500
speed
_ [kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36
Inertia moment
[gf-cm-s2] 41.969 72.990 120.122 152.449 297.31
Allowable load inertia Motor inertia x 5
Rated power rate [kwis] 26.83 39.04 58.58 85.83 94.68
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method_ of Fully closed:self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
S Ambient Operating t ture: 0~40[°C], Storage t ture : -10~60[°C
Specifications and temperature perating temperature: [°C], Storage temperature : - [°C]
features -
ﬁ:qn?lldel?; Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 1695 | 2195 308 | 3752 | 662
+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]
Torque [Nm] APM-FGP22D Torque [Nm] APM-FGP35D Torque [Nm] APM-FGP55D
35.00 | . 60.00 . . .
' ' 3 1 ' % Repeatedly used area
28.00 N ‘ + epeatedly used area
Repeatedly used area”’\ 45.00 Repeatedly used area 52.00 N
™\ :
21.00 \ . i \ 39.00 \
14.00 AN i \\ 26.00 + h——cs
- . o0 = b\, 3 Continuously used area ™
7.00 |-Continuously used area 15:00 Continuously used area I 13.00 i Y i
! H H | 1 | H
0.00 ! i 0.00 i i 1 0.00 ; i
[ 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FGP75D Torque [Nm] APM-FGP110D
90.00 | ; 135.00 g ; \ l
Repeatedly used area \ 10800 |--Repeatedly used area\
60.00 \] 81.00
i 54.00
3000 ~Continuously used arela""""' 27.00 Continuously used area
000 L 000 : |
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min]
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7.0 Continuously used areal
! i

000 | i

1EQor}tinuogsI}./ _used are;ai_____

[ i i 11
0.00

. —— AY
Continuously used areay
1400 ¢t S

0.00 i

Servo Motor Name (APM-000000) FGP20G FGP30G FGP44G FGP60G FGP85G | FGP110G | FGP150G
Applicable Drive(L70AOD) L70B020o L70B0350 L70B0500 L70B0750 L70B1500
Rated output [kw] 1.8 2.9 4.4 6.0 8.5 11.0 15.0
[N-m] 11.46 18.46 28.01 38.20 54.11 70.03 95.49
Rated torque
[kgf-cm] 116.93 188.39 285.83 389.77 552.17 714.57 974.42
Instantaneous [N-m] 34.38 55.39 84.03 95.49 135.28 175.07 238.73
maximum torque [kgf-cm] 350.79 565.16 857.49 974.42 1380.43 1786.43 | 2436.05
Rated Current [A] 7.76 9.65 17.11 20.38 28.24 28.02 35.71
Maximum Current [A] 23.29 28.95 46.19 50.95 70.60 70.05 89.25
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000 2700 3000 2500 2500 2000 2000
speed
. [kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36 291.36 424.57
Inertia moment
[gf-cm-s2] 41.969 72.990 120.122 152.449 297.31 297.31 416.08
Allowable load inertia Motor inertia x 5
Rated power rate [kWis] 25.531 42.41 59.25 84.36 100.5 168.3 234.44
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method of - anli : : :
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient . . o . o
Specifications and temperlzture Operating temperature: 0~40[°C], Storage temperature : -10~60[°C]
features -
ﬁmﬁg Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 1695 | 2195 30.8 3752 | 662 66.3 92.2
+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]
Torque [Nm] APM-FGP20G Torque N APM-FGP30G Torque INm] APM-FGP44G Torque [N APM-FGP60G
35.00 ; N 60.00 | T T - v , 100.00
Bs%? eatedly used area Nt | 5000 Repeatedly used area™ . Repeatedly used area s00 |Repeatedly used area.i
21.00 \ e \ 42.00 \ 60.00 A
\ 30,00 : \ 1
14.00 N o \ 28.00 \ i0.00 i
3 20.00 .

- =
Continuously used area
.00t froese T —— |

0.00 | i

Speed [¢/min|

Speed [r/min|

Speed [r/min|

0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min| Speed [r/min| Speed [r/min| Speed [r/min|
Torque [Nm] APM-FGP85G Torque [Nm] APM-FGP110G Toraque [Nm] APM-FGP150G
150.00 I ; 200.00 I 25000
! - e Repeatedly used area
12000 -Repeatedly used area~| | 15000 Repeatedly used areal;.... 2000 |-NEP Y ATl
90.00 \ 150.00 \
100.00 \ \
60.05 ! I 100.06 -
» MContinuoust used areal s000 Continuously used area M,Continuously used area
& [ T i | | - -1 - 11 A I T T
0.00 i i I 0.00 | Ll 0.00 | i |
0 1,000 2,000 3,000 0 1,000 2,000 0 1,000 2,000
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Servo Motor Name (APM-O000000) FGP12M EGP20M EGP30M FGP44M EGP60M -
Applicable Drive(L70AO0) L70B020o L70B0350 L70B0500 L70B0750
Rated output [kw] 1.2 2.0 3.0 4.4 6.0
[N-m] 11.46 19.10 28.65 42.02 57.30
Rated torque
[kgf-cm] 116.93 194.88 292.33 428.74 584.65
Instantaneous (N-m] 34.38 57.30 85.94 113.45 143.24
maximum torque [kgf-cm] 350.79 584.65 876.98 1157.59 1461.63
Rated Current [A] 4.75 7.88 11.74 17.39 20.23
Maximum Current (Al 14.24 23.64 35.22 46.95 49.69
Rated rotation .
speed [r/min] 1000
Maximum rotation [r/min] 2000
speed
_ [kg-m2x10-4] 41.130 71.530 117.720 149.400 291.36
Inertia moment
[gf-cm-s2] 41.969 72.990 120.122 152.449 297.31
Allowable load inertia Motor inertia X 5
Rated power rate [kwis] 31.93 50.99 54.93 118.17 112.64
Speed, Standard Serial Type 19 [bit]
Position detector Option X
Method_ of Fully closed:self-cooling IP65 (excluding axis penetration)
protection
Time rating Continuous
S Ambient Operating t ture: 0~40[°C], Storage t ture : -10~60[°C
Specifications and temperature perating temperature: [°C], Storage temperature : - [°C]
features -
Amb_le_nt Ambient humidity: 80[%]RH, Storage humidity: 90[%]RH (no condensation
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [kg] 1695 | 2195 308 | 3752 | 662
+Rotation Speed - Torque Characteristics [ll: 3 phase AC380V, M: 3 phase AC400V]
Torque [Nm] APM-FGP12M Torque [Nm] APM-FGP20M Torque [Nm] APM-FGP30M
35.00 ; 60.00 ; 90.00 ‘
v AY I H
23'mJRepeatedIy used area,l\\ Repeatedly qse;d e_lrea.\I Repeatedly used area \
\ 40.00 i N 60.00 \
21.00 \ \ \
14.00 — : 20.00 & ,______ —l 30.00 N
700 -Continuously used area: Continuously used area’ lContingou,stf used area’
0.00 I ' 0.00 ' 0.00 I '
[ 1,000 2,000 0 1,000 2,000 [ 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FGP44M Torque [Nm] APM-FGP60M
120.00 T 150.00
9000 Repeatedly used area \\ 12000 | Repeatedly used area...\
\ 90.00
60.00
60.00 e . 1
3000 Continuously used areas= sop0 |CONMNUOUSly used ared=—
0.00 : 0.00 ‘
0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Product feature

m Electric brake specification

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

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

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

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

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

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

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

exclusively for electronic brakes.
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2. Product feature

2.1.2 Outline drawing

m SA Series | APM-SAR3A, SAR5A, SA01A, SA015A
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"L£05"

<Brake Connector>

<Encoder Connector>

@ Pin No. ig:]:l @ Pin No. ig:]zl Pin No. igrrr]]? Pin No. ig;zl
Ir 3 1 u PinNo. | PR 1 A 6 1z 11 w
2 v T B”K“i 2 IA 7 U 12 W
@ 3 w o 3 B 8 0 13 +5V
— 4 FG . . . . . 4 B 9 v 14 ov
——————— 5 z 10 N 15 |[SHIELD
Plug : 172167-1(AMP) Plug : 172165-1(AMP) Plug : 172171-1(AMP)
Dimension
Model Weight(Kg)
L LM LC CB
SAR3A 101.3(137.6) 76.3(112.6) 42.5(42.4) 66.3(102.6) 0.32(0.67)
SARSA 108.3(144.6) 83.3(119.6) 49.5(49.4) 73.3(109.6) 0.38(0.73)
SAO1A 125.3(161.6) 100.3(136.6) 66.5(66.4) 90.3(126.6) 0.5(0.85)
SA015A 145.3 120.3 86.5 110.3 0.7

Notel) The standard shaft end of 40 Flange is straight.

Note2) Use DC power (24 V) to operate the brake

Note3) The sizes in parentheses apply when attached to the brakes.(except SA015A)
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2. Product feature

m SB Series | APM-SBO1A, SB02A, SB04A

X

[[[o04 A

"CB+0.5"

i

16‘

31.2+£05
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AEA "L+0.5"
<Shaft type
<Power Connector> <Brake Connector> <Encoder Connector>
R Signal . Signal . Signal . Signal
_ @ - Pin No. name @ Pin No. name Pin No. name Pin No. name
1 U " Pola j 1 A 6 1z 11 w
d Pin N ;
2 v Inl o B’:X 2 A 7 U 12 W
@ 3 w > e . 3 B 8 u 13 +5V
— 4 FG ..--. 2 B 9 v 14 ov
> 5 z 10 N 15 ||SHIELD
Plug : 172167-1(AMP) Plug : 172165-1(AMP) Plug : 172171-1(AMP)
Dimension
Model Weight(KQg)
L LM LC CB
SBO1A 122(162) 92(132) 52.5(52.3) 59.5(99.5) 0.82(1.4)
SB0O2A 136(176) 106(146) 66.5(66.3) 73.5(113.5) 1.08(1.66)
SBO4A 164(204) 134(174) 94.5(94.3) 101.5(141.5) 1.58(2.16)
Notel) Use DC power (24 V) to operate the brake
Note2) The sizes in parentheses apply when attached to the brakes.
Option specification Serial Type PinMap
<Serial M-Turn Connector> <Serial S-Turn Connector>
; Signal - Signal - Signal - Signal
Pin No. name Pin No. name Pin No. nagme Pin No. nz?me
1 MA 6 GND_B 1 MA 6 _
2 /MA 7 +5V 2 /MA 7 +5V
3 SL 8 ov 3 SL 8 oV
4 /SL 9 SHIELD 4 /SL 9 SHIELD
5 VDD_B 5 -
Plug : 172169-1(AMP) Plug : 172169-1(AMP)




2. Product feature

m SC Series | APM-SCO04A, SC03D, SCO06A, SCO05D, SCO08A, SC06D, SC10A, SCO7D

Plug : 172169-1(AMP)

Plug : 172169-1(AMP)

\%/ o7 - "CB+0.5" m |
27.5&\ 20405
4-06.6
/&D’ 1 A 36 ’—‘ f [ﬁ
30 | J
\
5 | H
20 v ] i
& 80 3> <+F1o
° LC 405
BSL« 40 N "Ms05" | i
& o o "L+05"
<Shaft type
<Power Connector> <Brake Connector> <Encoder Connector>
- Signal " Signal R Signal R Signal
@ Pin No. name @ Pin No. name Pin No. name Pin No. name
" 3 1 u - Pola 1 A 6 1z 11 w
9 Pin No. - '
2 v rity 2 IA 7 u 12 w
1 BK+
@ 3 w > e 3 B 8 u 13 +5V
— 4 FG 4 B 9 v 14 ov
5 Z 10 N 15 SHIELD
Plug : 172167-1(AMP) Plug : 172165-1(AMP) Plug : 172171-1(AMP)
Dimension
Model Weight(KQg)
L LM LC CB S
SCO04A,SC03D 158.5(199.8) 118.5(158.8) 79(78.8) 86(126.3) 14 1.88(2.92)
SCO06A,SC05D 178.5(218.8) 138.5(178.8) 99(98.8) 106(146.3) 16 2.52(3.56)
SCO08A,SC06D 198.5(238.8) 158.5(198.8) 119(118.8) 126(166.3) 16 3.15(4.22)
SC10A,SC07D 218.5(258.8) 178.5(218.8) 139(138.8) 146(186.3) 16 3.80(4.94)
Notel) Use DC power (24 V) to operate the brake
Note2) The sizes in parentheses apply when attached to the brakes.
Option specification Serial Type PinMap
<Serial M-Turn Connector> <Serial S-Turn Connector>
. Signal . Signal : Signal " Signal
Pin No. name Pin No. name Pin No. ngme Pin No. ngme
1 MA 6 GND_B 1 MA 6 -
2 /MA 7 +5V 2 /MA 7 +5V
3 SL 8 ov 3 SL 8 ov
4 /SL 9 SHIELD 4 /SL 9 SHIELD
5 VDD_B 5 -
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2. Product feature

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

/B
o

Brake Connector Encoder Connector

Power Connector

2-04.5 —
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0.04 "L 364
[#0.04] n
25 "LM+0.5"

"L£05"
Multi Turn (M)

- Signal | o Signal . Signal
Pin No. hame Pin No. name Pin No. nlz?r:]ae
1 MA 6 /MA 1 BK+

2 SLO 7 /SLO
3 |08 8 |VooB 2 | &

4 ov 9 +5V

5 Shield

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

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

Notel) Use DC power (24 V) to operate the brake
Note2) The sizes in parentheses apply when attached to the brakes.

Note3) When connecting FAL products, connect the power cable first.
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2. Product feature

m FBL Series | APM — FBLO1A, FBLO2A, FBLO4A

(Shaft End Dimension Detail)

I
;

Power Connector Brake Connector Encoder Connector

4-06
PCD 70+0.12

(@
O]
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|
]
179

Qjﬁ
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‘ @50-0.025
88009
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N 0
~ (X S\ [
o0 : | =
o 0,04
62 <z 3— =6
30 "LC" 40.2
LM+0.5"
[L[0.04]A

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

Multi Turn (M)
. Signal T ... Signal : Signal
Pin No. name Pin No. name Pin No. name
T [ MA ] 6 [ /MA 1 BK+
2 [s.o [ 7 [0 5 B
3 |GNDB| 8 |VopB
4 [TV 9 [+
5| Shield
<Power Connector pin arrangement> <Encoder Connector pin arrangement> <Brake Connector pin arrangement>
. . Key
Dimension n .
Model dimension Weight(Kg)
name
L LM LC S H T|wW|u
FBLOIA | 107.2(147.2) 77.2(117.2) 48.5(48.3) 14 | 0018 | 5 | 5 | 3 0.56(1.3)
FBLO2A | 118.2(158.2) 88.2(128.2) 59.5(59.3) 14 | 0018 | 5 | 5 | 3 0.74(1.48)
FBLO4A | 138.2(178.2) | 108.2(148.2) 79.5(79.3) 14 | 0018 | 5| 5| 3 1.06(1.8)

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

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

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

(el

] |

4-06.6
PCD 90+0.12

(i)
[

N
O
o
B
]

"Lcr 40.5

[L[0.04[A

40 "LM%0.5"

<When the cable withdrawal direction is opposite to the axis>

: Multi Turn (M)
PinNo. | S9Nl Signal Signal Signal
name Pin No. | >'9 Pin No. | >'9 Pin No. gna
1 U name name name
1 MA 6 [ /MA 1 BK+
2 v 2 SLO 7 [ /S0 5 T
3 W 3 GND_B 8 Vbp_B
PE G 4 oV 9 +5V
5 [ Shield
<Power Connector pin arrangement> <Encoder Connector pin arrangement> <Brake Connector pin arrangement>
Dimension Key dimension )
Model name Weight(Kg)
L LM LC S H T w U

FCLO4A,FCLO3D | 138.7(179.5) | 98.7(139.5) 70(69.8) | 14 | -0018 | 5 5 3 | 1.52(2.32)/1.26(2.06)

FCLOG6A,FCLO5D | 156.7(197.5) | 116.7(157.5) | 88(87.8) | 19 | -0.021 | 6 6 | 35 | 2.14(2.94)/2.12(2.92)

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

FCL10A,FCLO7D | 192.7(233.5) | 152.7(193.5) | 124(123.8) | 19 | -0.021 | 6 6 | 35 | 3.30(4.10)/2.78(3.58)

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

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

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

"CB" 495
[1[004]A < < >
4-06 — s
PCD 70£0.12 (Clop4 r @ } bgj: B
1 i
A
] '
o [N ‘_1777 B e N | S = wn
SR e | | I
gy e I T 1 B N
a8 8 ] RN
Weos !
' L |
'’
3
15 "LM" 27
+“—r>tr———————————————— P t—— P
"L+0.1"
<Power Connector> <Encoder Connector>
. Signal . Signal " Signal
E Pin No. Zlagrr;zl .E. Pin No. name Pin No. name Pin No. name
- O o 1 A 6 /Z 11 w
b ; v 2 /A 7 U 12 /W
\%
3 W 3 B 8 /U 13 +5V
—— 2 | %o 4 /8 g v 14 [ ov
5 z 10 N 15 | SHIELD
Plug : 172167-1(AMP) Plug : 172171-1(AMP)
Dimension
Model Hsc’r'];‘t"’ Weight(Kg)
L LM LC CB
HBO1A 140.5 98.5 68.5 24 15 0.89
HBO2A 154.5 112.5 82.5 38 15 1.16
HBO4A 182.5 140.5 105.5 66 15 1.69
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2. Product feature

=

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

6-M5 Tap, depth 10

/ PCD52:0.12
4-09 £
PCD145+0.15 [O0.05A) / /
\ 002
S @ 0,02
@ 60°—] I
\ - = | '7 [
Bl | o RN
B g i <l gl 8
8 Q| ® Q Q| §
R I I J v
130 %, aﬂﬂ,‘ L
7 "L 385
s [0.05A
27 "LM"
o0
<Power Connector> <Encoder Connector>
: Signal - Signal ! Signal
L] Pin No. | >'9na Pin No. name Pin No. name Pin No. name
X ”aL’J“e A A F /Z P w
DO OA B v B /A K U R /W
C B L /U H +5V
co OB c hd D /B M \% G ov
D FG
E z N N J SHIELD
Plug : MS3102A20-4P Plug : MS3102A20-15P
Dimension
Model Folle | weight(kg)
L LM LC
HEO9A 207 150 111.5 40 5.8
HE15A 231 174 135.5 40 7.4
HE30A 279 222 183.5 40 10.83




2. Product feature

mFE(P) Series | APM-FE(P)09A, FE(P)06D, FE(P)05G, FE(P)03M, FE(P)15A, FE(P)11D, FE(P)09G, FE(P)06M
APM-FE(P)22A, FE(P)16D, FE(P)13G, FE(P)09M, FE(P)30A, FE(P)22D, FE(P)17G, FE(P)12M

% 4-29
PCD145+40.15 _—
[0[0.04[A] n
N N B =
40 | g -
Ee—————— 3
2 o3
- 2
)
i
A |
9. 7002
&
6~ “%13 L 382
[]0.04A]
58 "LM£0.5"
"L+0.5"
<Power Connector> <Brake Type Connector>
O Pin No. Sn'grr;ae'
A U Pin No. ilgn:'ael Pin No. f\gn:i'—
DO OA B v A U D FG
cCO OB C W B \ E BK+
D FG C w F BK-
Plug : MS3102A20-4P Plug : MS3102A20-15P
<Serial M-Turn Connector> <Serial S-Turn Connector>
Pin No. ilgr:]il Pin No. ilg:qael Pin No. ilg:]az— Pin No. ig:il Pin No. ilé;rr;ael Pin No. f\lgn:ael
A MA F GND_B P - A MA F _ [ -
B /MA K R B /MA K R -
C SLo L H +5V C SLO L H +5V
D /SLO M G ov D /SLO M G ov
E Voo_B N J SHIELD E _ N J SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension Key dimension
Model Weight(Kg)
L LM LC S T w U
FEOQ9A,FEOQ6D,
FE05G FE03M 197.3(235.3) 139.3(177.3) 89.8(89.6) 19 5 5 3 5.04(6.58)
FE15A,FE11D,
FE09G FEOBM 217.3(255.3) 159.3(197.3) 109.8(109.6) 19 5 5 3 6.74(8.28)
FE22A,FE16D,
FE13G,FEO9M 237.3(275.3) 179.3(217.3) 129.8(129.6) 22 6 6 35 8.48(10.02)
FE30A,FE22D,
FE17G.FE12M 255.3(293.3) 197.3(235.3) 147.8(147.6) 24 7 8 4 10.05(11.59)

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

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

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

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

% ﬁ% 722405 )
0 N 4-913.5
PCD200+0.15 /
pile} dh [C0.04A _ _un
|| Ie
wl g
b e g
wn — | «
O% ! vy
s
8
\ é
b - g
3ol lest17
F+ e 517
[0.041A+= > >
'R "LM+0.5" _
"L+0.5"
(Detail of dimensions)
<Power Connector> <Brake Type Connector>
Pin No. Signal
x name Pin No. | 297 T'pin No. | >90
Do oA B v A u D FG
co osB C W B v E BK+
D FG C w F BK-
Plug : MS3102A22-22P Plug : MS3102A24-10P
<Serial M-Turn Connector> <Serial S-Turn Connector>
PinNo. | 9" TpinNo. | >9M T pinNo. [ 2973 Pin No. | >900 T pin No. | >97a7 T pin No. | >'973
A MA F GND_B P - A MA F N ) -
B /MA K - R - B /MA K R -
C SLo L H +5V C SLo L H +5V
D /SLO M G oV D /SLO M G ov
E Voo_B N J SHIELD 3 B N J SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension Key dimension Eve
Model bgl . | Weight(<g)
L LM LC LR S QW | T | W | U
FF30A, FF22D, 257.5(308.9) | 178.5(229.9) | 129(128.7) 12.5
FF20G, FF12M ' ’ ’ ' ’ (19.7)
X
FF50A, FF35D, 35 17.4
FF30G, FF20M 287.5(338.9) | 208.5(259.9) | 159(158.7) (0~+0.01) 10 (24.6)
79 60
FF55D, FF44G, 8 5 25.2
FE30M 331.5(382.9) | 252.5(303.9) | 203(202.7) (32.2)
FF75D, FF60G, 384.5(435.9) | 305.5(356.9) | 256(255.7) 42 o 338
FF44M - 12 (41.0)
FF75G(Note3) 439.5 326.5 277 113 | 0.016-0) | og 385
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Notel) Use DC power (24 V) to operate the brake

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

Not3) For FF75G model, use MS connector 32-17P.




2. Product feature

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

s «——kzosio.s 4
PCD235:00 C004Al % 7
A i 4 ‘ =
A 3
¥
60 9
i_{ em——7 b e —T-——
2|
(=) T
Q SIS — Yy vy
o~ 8 [
N
o =
8 —
170,02 &
' | |
A
e“))g 4— A——\»”LF”
"LC+0.5" 67
[1]0.04IA - > < >
65 "LM+0.5"
"L+0.5" |
M12 Tap, Depth 25
FG110D,FG85G,FG60M Tap machining
<Power Connector> <Brake Connector>
oo, | Signal O
— naLr‘ne - N Bin Moo Polarity
Do oA = i o O A BK +
= B BK-
cCo OB ; :: OB = P
- S Nz Pio - Ms3102A1472
<Send M-Turn Connectors> <Serial S-Turn Connectors
Fin Mo. ?\'g:qae' Fin Mo | Signal Bin Mo, | Signal e— SEREN T BSEREl it | Sional
~ WA I TN I = e T 7 o N
B FMA K R - ] SN A K R -
i 5LO L H +5v C SLO L - H +5W
C JSLO M G o D F3LO M - G o
E Voo_B M J SHIELD £ Z M Z r SHIELD
Plug : MS3102820-29P Plug : MS3102420-29P
Dimension Key
dimension Power Weight
Model Connector (Kg)
L LM LC LF LQ S T |W|U
FG22D, FG20G 2295 164.5 115 15.42
FG12M (295.7) (230.7) | (114.2) (29.23)
FG35D, FG30G 250.5 185.5 136 35 10 20.22
FG20M (316.7) (251.7) | (135.2) 1 162 (-0.016~0) g | Ms31024 (34.03)
FG55D, FG44G 282.5 217.5 168 8 22-22P 28.02
FG30M (348.7) (283.7) | (167.2) (41.83)
FG75D, FG60G 304.5 239.5 190 42 12 33.45
FG44M, (370.7) (305.7) | (189.2) (-0.016~0) (47.26)
FG110D, FG85G 418.5 353.5 304 21 173 45 10 6 MS3102A 66.2
FG60M(note3) (484.7) (419.7) | (303.2) (-0.016~0) 32-17P (82.6)

Notel) Use DC power (24 V) to operate the brake
Note2) The sizes in parentheses apply when attached to the brakes.

Note3) Connector specification is MS3102A32-17P
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2. Product feature

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

4-M8 Tap, DP18

2-42

PCD252+0.2 4-013.5 thru
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M12 Tap, DP25
<Power Connector> <Brake Connector>
: Signal
Pin No. name = Pin No. P_olar
DO OA A v ¢ A e
B v (e} le) A BK+
B BK-
cCO OB C w
D FG o8B C NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Turn Connector> <Serial S-Turn Connector>
pin No. | 21987 T pinNo. [ 39731 T pin No. | 5190 PinNo. | 978 [ pinNo. | S0 | pinNo. | SO
A MA F GND_B P - A MA F - ) -
B /MA K - R - B /MA K R -
C SLO L H +5V C SLO L H +5V
D /SLO M G ov D /SLO M G oV
E Vob_B N J SHIELD E R N J SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension P
ower .
Model Connector Weight(Kg)
L LM LC
FG110G 468.5(527.7) 353.5(419.7) 304(303.2) MS3102A 32-17P 66.3(82.7)

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

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




2. Product feature

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

4-M8, Tap % 4-2135
PCD252:0.15 PCD235:0.2
41 ]q]E [@0.047A] \CXD i
[@) — ‘ b
110 -
‘ ~
98 ‘ -
| S E— |
) —
8| e ,
= a—
171002
[
e |
"LC 60
116 "LM£0.5"
"L+0.5"
M12 Tap, DP25
<Power Connector> <Brake Connector>
= " Signal [l
Pin No. name Pin No. Pplar
A U @ A . ity
DO OA o o A BK+
B \%
B BK-
cCO OB C w
D FG OB C NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Turn Connector> <Serial S-Turn Connector>
) Signal : Signal . Signal - 5 T - 5 T - 5 T
Pin No. name Pin No. name Pin No. name Pin No. nla?rzz Pin No. nlagniz Pin No. nle?nrlz
A MA F GND_B P - A MA F _ [ _
B /MA K - R - B /MA K - R -
< 510 L - H +5V C SLO L - H +5V
b /SLO M - G ov D /SLO M - G ov
E Vop_B N - J SHIELD E B N N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
Dimension
Model Power Connector Weight(Kg)
L LM LC
FG150G 574(630.5) 458(514.5) 408(405) MS3102A 32-17P 92.2(108.6)

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

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

2-44

2.2

Servo Drive

2.2.1 Product Features

200[V]

Model name | | 7pa0 | L7PAO | L7PAO | L7PAO | L7PAO | L7PAO | L7PAO | L7PAO | L7PAO | L7PAL

Item 01U 02U 04U 08U 10U 20U 35U 50U 75U 50U
Input Main power Three-phase AC200 ~ 230[V](-15 ~ +10[%)]), 50 ~ 60[Hz]
Single-phase AC200 ~ 230[V](-15 ~ +10[%]), 50 ~ 60[Hz]

power Control power
32 76
Rated current [A] 1.4 1.7 3.0 5.2 6.75 13.5 16.7 39.4
Maximum current [A] 4.2 5.1 9.0 15.6 20.25 40.5 50.1 90.88 98.5 190

Quadrature(Incremental)
BiSS-B, BiSS-C(Absolute, Incremental)

SMEEF 22 Tamagawa Serial(Absolute, Incremental)
EnDat 2.2
Speed control Maximum 1 : 5000
range
Frequency Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
response
Speed +0.01% or lower (when the load changes between 0 and 100%)
Eamil regulation +0.1% or less (temperature of 25°C (£10))
performan
ce Speed Linear or S-shaped acceleration/deceleration (0~10,000[ms], 0~1,000[ms] unit setting possible)
acceleration/dec
eleration time
Input frequency | 1[Mpps], Line drive / 200[kpps], Open collector
Input pulse Sign + pulse string, CW+CCW, Phase A/B
method
Communication | ANSI/TIA/EIA-422 standard
standard
Communication | MODBUS-RTU
protocol
Connector RJ45 x 2
Synchronization | Asynchronous type
RS422 type
communic Transmission 9600 /19200/38400/57600 [bps]
ation spec speed Can be set at [0x3002].
Transmission Up to 200[m]
distance
Current 100[mA] or less
consumption
Terminating Dip S/W(On/Off), Built-In 120Q
resistor
Input voltage range: DC 12[V] ~ DC 24[V]
A total of 16 input channels (allocable)
You can selectively allocate 33 functions.
Digital I/0 Digital input (*SV_ON, *POT, *NOT, *A-RST, *START, *STOP, *REGT, *EMG, *HOME, *HSTART, *ISELDO,

*ISEL1, *ISEL2, *ISEL3, *ISEL4, *ISEL5, PCON, GAIN2, P_CL, N_CL, MODE, PAUSE, ABSRQ,

JSTART, JDIR, PCLR, AOVR, SPD1/LVSF1, SPD2/LVSF2, SPD3, PROBE1, PROBE2, INHIBIT)
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Note) * Default allocation signal.

Digital output

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

A total of 8 input channels (allocable)

You can selectively allocate 19 kinds of output.

(*ALARM+, *READY%, *BRAKE#, *INPOS1t, *ORG#, *EOS#, *TGON%, *TLMT#, VLMTH,
INSPD+, ZSPD+, WARNZ, INPOS2+, IOUTO4, IOUT14+, IOUT2+ IOUT34, IOUT44, IOUT5S+)

Note) * Default allocation signal.

Total 2 channel
Analog speed input(Command/Override) -10[V] ~ +10[V]

Analog input
A}Egﬁg Analog torque input(Command/ limit) -10[V] ~ +10[V]
A total 2 input channels (allocable)
JAITEL 3] BT You can selectively allocate 15 kinds of output.
Function Firmware download, parameter setting, adjustment, auxiliary functions, and parameter copy
function.
Sk . [ Communication | Conform to the USB 2.0 Full Speed Standard.
Communi e
cation Specification
Connected PC or USB storage medium
device
Dynamic braking | Standard built-in (activated when the servo alarm goes off or when the servo is off)
Regenerative Both the default built-in brake and an externally installed brake are possible
braking
I Display function | Seven segments (5 DIGIT)
Built-in -
Functions Sgllfjhsc%tg:g Possible to set the drive node address by using Rotary Switch
Add-on functions | Gain adjustment, alarm history, JOG operation, origin search
Protection Overcurrent, overload, excessive current limit, overheat, overvoltage, undervoltage, overspeed,
functions encoder error, position following error, current sensing error, etc.
Operating 0~ 50 [°C]
ambient o
temperature /-20~65[C]
Operating /Storage
B temperature
STV Ambient 80% RH or less (no condensation)
ent IIGRIGT /90% RH or less (no condensation)
/Storage
humidity
Etc Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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400[V]

Model name
ltem L7PB0O10U LPB020U L7PB035U L7PB050U L7PB0O75U L7PB150U
Main power Three-phase AC380 ~ 480[V](-15 ~ +10[%]), 50 ~ 60[Hz]
Input power
Control power | Single-phase AC380 ~ 480[V](-15 ~ +10[%)]), 50 ~ 60[Hz]
Rated current [A] 3.7 8 10.1 17.5 22.8 39
Maximum current [A] 11.1 24 30.3 47.25 57 97.5

Quadrature(Incremental)

BiSS-B, BiSS-C(Absolute, Incremental)

Encoder Type
Tamagawa Serial(Absolute, Incremental)
EnDat 2.2
Speed control . .
range Maximum 1 : 5000
Frequency . . . . .
response Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
Control . +0.01% or lower (when the load changes between 0 and 100%)
Speed regulation
+0.1% or less (temperature of 25°C (£10))
performan
Spged Linear or S-shaped acceleration/deceleration (0~10,000[ms], 0~1,000[ms] unit setting
ce acceleration/decel ossible)
eration time P
Input frequency 1[Mpps], Line drive / 200[kpps], Open collector
Input pulse . .
method Sign + pulse string, CW+CCW, Phase A/B
Communication | sy Tia/EIA-422 standard
standard
Communication
protocol MODBUS-RTU
Connector RJ45 x 2
Synchtronlzatlon Asynchronous type
RS422 ype
cqmmunic Transmission 9600 /19200/38400/57600 [bps]
DD ERPSE speed Can be set at [0x3002].
Transmission
distance Up to 200[m]
Current
. A
consumption 100[] or less
ettt Dip SW(On/Off), Built-In 120Q
resistor
Input voltage range: DC 12[V] ~ DC 24[V]
A total of 16 input channels (allocable)
You can selectively allocate 33 functions.
Digital 1/0 Digital input (*SV_ON, *POT, *NOT, *A-RST, *START, *STOP, *REGT, *EMG, *HOME, *HSTART, *ISELO,
*ISEL1, *ISEL2, *ISEL3, *ISEL4, *ISEL5, PCON, GAIN2, P_CL, N_CL, MODE, PAUSE,
ABSRQ, JSTART, JDIR, PCLR, AOVR, SPD1/LVSF1, SPD2/LVSF2, SPD3, PROBE1,
PROBEZ2, INHIBIT)
Note) * Default allocation signal.
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Digital output

Rated voltage and current: DC 24 V + 10%, 120 mA
A total 8 input channels (allocable)
You can selectively allocate 19 kinds of output.

(*ALARM=, *READY%, *BRAKE#, *INPOS1+, *ORG#, *EOS%, *TGONZ, *TLMT%, VLMT#,
INSPD#, ZSPD+, WARNZ, INPOS2+, IOUTO+, IOUT1+, IOUT2+ IOUT34, IOUT4+, IOUTSE)

Note) * Default allocation signal.

Total 2 channel

Analog Analog input Analog speed input(Command/Override) -10[V] ~ +10[V]
Analog torque input(Command/ limit) -10[V] ~ +10[V]
gt Atotal 2 input channels (allocable)
Analog output . .
You can selectively allocate 15 kinds of output.
. Firmware download, parameter setting, adjustment, auxiliary functions, and parameter copy
uUsB Function f 3
unction.
Communi Communication
Specification Conform to the USB 2.0 Full Speed Standard.
cation - -
Connected device | PC or USB storage medium
Dynamic braking Standard built-in (activated when the servo alarm goes off or when the servo is off)
Regfgﬁ;]aglve Both the default built-in brake and an externally installed brake are possible
Built-in Display function Seven segments (5 DIGIT)
function Sgllfjhsc%tg:g Possible to set the drive node address by using Rotary Switch
Add-on functions Gain adjustment, alarm history, JOG operation, origin search
Protection Overcurrent, overload, excessive current limit, overheat, overvoltage, undervoltage,
functions overspeed, encoder error, position following error, current sensing error, etc.
Operating ambient
Operating temperature 0 ~50[°C]
. /Storage /-20 ~ 65 [°C]
ambient temperature
environm Ambient humidity | 80% RH or less (no condensation)
/Storage humidity | /90% RH or less (no condensation)
ent

Etc

Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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2.2.2 Outline drawing
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B | 7PA020U / L7PAO35U

f =
&

% Weight: 1.5[kg] (including cooling pan)

m | 7PAO50U

% Weight: 5.5[kg] (including cooling pan)
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m L7PB150U
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*Weight: 15.5[kg] (including cooling pan)

2-53



2. Product feature

2-54

2.3

m Option (Incremental encoder cable)

Options and Peripheral Devices

Product
Classification For signal Small capacity AMP Type INC encoder cable
name
Product Applicable
APCS- ELODAS All model of APM-SA/SB/SC/HB SERIES INC
name (*Note 1) Motors

Specification

Motor Side Connector

Drive Side Connector

1. Motor connection

a. CAP Spec(15 Position) : 172163-1(Tyco company )

b. SOCKET spec.:170361-1(Tyco company)
2. Drive connection (CN2)

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

b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable spec.: 7Px0.2SQ or 7Px24AWG

)
© .
T l 7 L7
\\ Enc
© L
S E——— Pin | Encoder | Pin | Encoder | Pin | Encoder — ;'(': ngggaelr ,Z'g E';?;gaelr
No. | Signal | No. | Signal | No. | Signal Q - o 5 =
1 A 6 /Z i ] N e v 5 z
il (] e ez E =t
3 B 8 70 13 | +5v ﬁ 7 N i B
7 7B g v 12 oV I U B JA
— 5 Z 70 N 5 | SHIELD @) 6 70 3 A
= 7 oV 2 | +5v
Plate SHIELD

Product ; ;
e . Medium-large capacity MS Type INC
Classification For signal
e encoder cable
Product Applicable
APCS- EOOOBS All model of APM-HE SERIES INC
name (*Note 1) Motors

Motor Side Connector

Drive Side Connector

/L @ ~
L7
Enc
(1
-
No. | “Siond | No. | Sensl | no. | Signal o 51 E”sfvg'vé’i.' EB E”s?/;’;;f
i : A A F /Z P w -
Specification - /A . 5 7w ~ g B T
C B L /U H +5V - © yy N 11 B
D /B M \2 G oV 5 U 12 /A
E z N N J SHIELD (O) 6 /U 13 A
. . 7 [ 14 +5V
Plate SHIELD
1. Motor connection (MS: Military Standard)
a. PLUG spec.: MS3108B 20-29S
2. Drive connection (CN2)
a. Case spec.: 10314-52A0-008(3M) or SM-14J(Suntone)
b. CONNECTOR spec.: 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable spec.: 7Px0.2SQ or 7Px24AWG
Notel) The [1'I"in the name indicates the type and length of each cable. Refer to the following table for this information
Cable length (m) 3 5 10 20
Robot cable FO3 FO05 F10 F20
Regular cable NO3 NO5 N10 N20
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m Option [serial encoder cable]

Classificat For signal Product | gsmall capacity AMP Type serial encoder cable
o e (single turn)
Product
Applicabl
name APCS- ELOOCS All model of APM-SB/SC SERIES S-turn
e Motors
(*Note 1)
Motor Side Connector Drive Side Connector
=N
=
© y
I | (( L7 Biss
\\ Enc
© -
I |- I Pin Encoder Pin Encoder ,Zlg ng;)r::l;r ,ZIQ Eg?;:;r
No. Signal No. Signal n = r =
Specificati ! MA 6 - ~ -2 - 9
lleR@D E et ===
on 3 SLO 8 ov 451 /SI\CS 1;
2 2LO 2 | SHED 6 | /Slo | 13 -
— — 5 - 7 oV 14 +5V
Plate SHIELD
1. Motor connection
a. CAP Spec(9 Position) : 172161-1(Tyco company )
b. SOCKET spec.:170361-1(Tyco company)
2. Drive connection (CN2)
a. Case spec.: 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable spec.: 3Px0.2SQ or 3Px24AWG
Classificat For signal Product | gsmall capacity AMP Type serial encoder cable
G e (multi turn)
Product
Applicabl
name APCS- EOOOCS1 All model of APM-SB/SC SERIES M-turn
e Motors
(*Note 1)
Motor Side Connector Drive Side Connector
=
©) = =
I éC
©
<A
I 1 I Pin Encoder Pin Encoder (O) ,ZIS Ersm?gr?aelr ,ZIQ Eg?g:aelr
No. Signal No. Signal T = 8 —
1 MA 6 GND_B el . - 3
D: :D 2 /MA 7 +5V E 3 MA 10
e q 3 SLO 8 oV 4 /MA 11
Spectficat T o {5 [ e I B
on T > | vbb.B @) 7 ov__| 14 | _+5v
T T Plate SHIELD

1. Motor connection
a. CAP Spec(9 Position) : 172161-1(Tyco company )
b. SOCKET spec.: 170361-1 (Tyco company)
2. Drive connection (CN2)
a. Case spec.: 10314-52A0-008(3M) or SM-14J(Suntone)

b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone) Pn - Wire
3. Cable spec.: 4Px0.2SQ or 4Px24AWG No. Encoder Signal color
4. Battery connection 1 BATTERY(VDD_B) Red

a. CONNECTOR spec.: 5267-02A(Molex) 2 BATTERY OV(GND_B) [ Black

b. Battery spec.: ER6V(TOSHIBA, AA, 3.6V, 2000mAh)

LECTRIC
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m Option [serial encoder cable]

1. Motor connection (MS: Military Standard)

a. PLUG spec. : MS3108B 20-29S
2. Drive connection (CN2)

a. Case spec.: 10314-52A0-008(3M) or SM-14J(Suntone)
b. CONNECTOR spec.: 10114-3000VE(3M) or SM-14J(Suntone)

3. Cable spec.: 3Px0.2SQ or 3Px24AWG

Classificat For signal Product Small capacity Flat type motor serial encoder
o e cable(multi turn)
Product
APCS- EOOOES1(Front Direction)/ Applicabl
name Mot All model of APM-FAL/FBL/FCL SERIES M-turn
APCS- EOODES1-R(Rear Direction) | € MOtOrS
(*Note 1)
Motor Side Connector Drive Side Connector
name
— — = i d i d
Pin Encoder Pin Encoder & Vrllon Er;?gnaelr IZI(: ErS‘ngn;r
No. Signal No. Signal 1 - 8 -
T MA 6 VA e = - 9
arR A 3 MA 10
Specificati 2 | sto 17 L SO é T MR T
3 _ 8 _ == SLO 12
on — . 4 ov 9 +5V 6 /SLO 13 -
ron ear HIELD +
Direction | Direction | 2 2 . (C)) . z 3|ateov = SH|E|_DSV
1. Motor connection Battery Connector
a. CAP Spec(9 Position) : 2201825-1(Tyco) Y
b. SOCKET spec.: 2174065- 4(Tyco)
2. Drive connection (CN2)
a. Case spec.: 10314-52A0-008(3M) or SM-14J(Suntone)
b. CONNECTOR spec.: 10114-3000VE(3M) or SM-14J(Suntone) i
3. Cable spec.: 4Px0.2SQ or 4Px24AWG 4. Battery connection ,Zin Encoder Signal W'Ife
4. Battery connection 1°' e CROZ’
a. CONNECTOR spec.: 5267-02A(Molex) : BATTERY(OV(G_NI)D 5 Blaeck
b. Battery spec.: ER6V(TOSHIBA, AA, 3.6V, 2000mAh) =
Classificat For signal Product | \jedium-large capacity MS Type serial encoder
lon T cable (single turn)
Product
Applicabl | All models of APM-FE(P)/FF(P)/FG(P) SERIES S-
name APCS- EOOODS N o turn
(*Note 1)
Motor Side Connector Drive Side Connector
: y B
( I
. -
® Pin Engoder Pin En_coder
. i Pin | Encoder | Pin | Encoder | Pin | Encoder ( ) N1o‘ SI?naI Ns' Slg?na\
SpeCIflcatI No. Signal No. Signal No. Signal M= > - 5
A MA F - P - = el A 0
on B /MA K R - 4 /MA 11
C SLO L H +5V L= © 5 SLO 12
D /SLO M G oV N 3 /zbo B év
E - N ! SHIELD ; (Oj ; Plate SHIELD
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m Option [serial encoder cable]

Classificat For signal Product Medium-large capacity MS Type serial
o e encoder cable (multi turn)
Product
Applicabl All models of APM-FE(P)/FF(P)/FG(P)
RELIE APCS- ELILLDS e Motors SERIES M-turn
(*Note 1)
Motor Side Connector Drive Side Connector
' :
@
O Mo | “Somat | R | et
Pin Encoder Pin Encoder Pin Encoder ] N 8 B
No. Signal No. Signal No. Signal - T=— - > . 9
A MA F - P - - 3 MA 10
B /MA K R - é 4 /MA 11
C SLo L H +5V 1= | R B Slo [ 12
Specificati D | 50 | M G ov —
E - N J SHIELD . © . Plate SHIELD
on

1. Motor connection (MS: Military Standard)
a. PLUG spec. : MS3108B 20-29S
2. Drive connection (CN2)
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)

3. Cable spec.: 4Px0.2SQ or 4Px24AWG Pin Encoder Signal Wire
4, Battery connection N1°- L z)‘lac;r
a. CONNECTOR spec.: 5267-02A(Molex) > SATTERY oo 5 T Black

b. Battery spec.: ER6V(TOSHIBA, AA, 3.6V, 2000mAh)

Notel) The [IC0in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO03 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Product feature

m [200V] Option (Standard power cable)

Product
Classification Power Small capacity AMP Type power cable
name
Product Applicable
APCS- POOOGS All model of APM-SA/SB/SC/HB SERIES
name (*Note 1) Motors

Specification

Motor Side Connector

Drive Side Connector

_
| <” Product
\\ name
-
. Pin No. | Signal
jel|(o] 1o
e, =
N
. O 4 FG

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

Product
Classification For brake open type Small capacity AMP Type brake cable
name
Product Applicable
APCS- POOOKB All model of APM-SA/SB/SC SERIES
name (*Note 1) Motors

Specification

Motor Side Connector

— /1

Brake Power Connector

] —— ({

—

[ClCh

1. Motor connection
a. CAP Spec(2 Position) : 172157-1(Tyco)
b. SOCKET spec.:170362-1(Tyco)

2. Brake power

l Product ._/ mll.@
name \Il.@

Pin No. | Phase
1 BK+
2 BK-

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

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

Notel) The [00in the name indicates the type and length of each cable. Refer to the following table for this

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




2. Product feature

m [200V] Option (Standard power cable)

Product ; ;
Eleseliesiion Power Medium capacity M'S:g?/]pz)power cable(for 130
name 9
Product Applicable
APCS- POOOHS All model of APM-FE/HE SERIES
name (*Note 1) Motors

Drive Side Connector

Motor Side Connector

L
—

A
e

Pin No.
A
Specification AC OD B
Bo oC c
D

1. Motor connection(MS: Military Standard)
a. PLUG spec.: MS3108B 20-4S

2. Drive connection(U,V,W,PE)
a. U,V\W pin spec.: 2512
b. FG pin spec.: 2.5x4(Ring Terminal)

3. Cable spec.: 4Cx2.5SQ or 4Cx14AWG

Product : :
Eleseliesiion Power and Brake Medium capacity MS T)'/:le:npz\)Ner/brake cable(for 130
name 9
Product Applicable
APCS- POCTONB All model of APM-FE SERIES
name (*Note 1) Motors

Motor Side Connector Drive Side Connector

| ( Product
name

Pin No. | Signal
V]
v
W Brake Power Connector
FG
BK+
BK-

Specification

| m(O|N|w| >

1. Motor connection
a. PLUG spec. : MS3108B 20-15S(MS company)
2. Drive connection
a. U, V, W pin spec: 2512
b. FG pin spec. : 2.5 x 4(Ring Terminal)
3. Power Cable spec.: 4Cx2.5SQ or 4Cx14AWG
4. Brake power connection
a. Connection terminal spec: 1.5 x 3(Ring Terminal)
5. Brake Cable spec.: 2Cx0.75SQ or 2Cx19AWG

Notel) The [00in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO03 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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m [200V] Option (Standard power cable)

Product ; ;
e Medium capacity MS Type power cable(180/ 220
Classification Power
e Flange)
Product Applicable | FF30A, FF22D, FF35D, FF20G, FF30G,FF12M, FF20M,

APCS- POOIS FF30M

name (*Note 1) Motors FG22D, FG35D, FG20G, FG12M, FG20M, FG30M

Motor Side Connector Drive Side Connector

Pin No.
A
Specification AG oD B
Bo oC C
D

1. Motor connection(MS: Military Standard)
a. PLUG spec. : MS3108B 22-22S

2. Drive connection(U,V,W,PE)
a. U,V\W pin spec.: 2512
b. FG pin spec. : 2.5x4 (Ring Terminal)

3. Cable spec.: 4Cx2.55Q or 4Cx14AWG

Product : :
Classification Power and Brake Medium capacity MS T)'/Zrl):npc;\)/ver/brake cable(for 180
name 9
Product Applicable
FF30A, FF22D, FF35D, FF20G, FF30G,
APCS- PLLPB FF12M, FF20M, FF30M
name (*Note 1) Motors
Motor Side Connector Drive Side Connector

Specification

1. Motor connection
a. PLUG spec.: MS3108B 24-10S(MS)
2. Drive connection
a. U, V, W pin spec: 2512
b. FG pin spec. : 2.5 x 4(Ring Terminal)
3. Power Cable spec.: 4Cx2.55Q or 4Cx14AWG
4. Brake power connection
a. Connection terminal spec.: 1.5 x 3(Ring Terminal)
5. Brake Cable spec.: 2Cx0.75SQ or 2Cx19AWG

Notel) The [1'I"in the name indicates the type and length of each cable. Refer to the following table for this information
Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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m [200V] Option (Standard power cable)

Classificatio Power Product Medium capacity MS Type power cable(180/ 220
. e Flange)
Product Applicable
APCS- POOOJS FF50A, FF55D, FF44G, FF44M, FG55D, FG44G, FG44M
name (*Note 1) Motors

Specification

Motor Side Connector

Drive Side Connector

.
~

A—
e

Ao oD
Bo oC

1. Motor connection(MS: Military Standard)
a. PLUG spec. : MS3108B 22-22S
2. Drive connection(U,V,W,PE)

a. U,V\W,FG pin spec.: 6. 0x 5(Ring Terminal)

3. Cable spec.: 4Cx6.0SQ or 4Cx10AWG

Name | Phase | Pin No.
LEAD J A
WIRE v 8
w C
FG FG D

Classificatio Product Medium capacity MS Type power/brake cable(for
Power and Brake 180 Flange)
n name
Product Applicable
APCS- PLLOLB FF50A, FF55D, FF44G, FF44M
name (*Note 1) Motors

Specification

Motor Side Connector

(1

= v =l

Name | Phase | Pin No.
U A
el Y B Brake Power Connector
W C
FG FG D
FG + E
FG F

1. Motor connection(MS: Military Standard)
a. PLUG spec.: MS3108B 24-10S
2. Drive connection(U,V,W,PE)

a. U,V\W,FG pin spec.: 6. 0x 5(Ring Terminal)
3. Power Cable spec.: 4Cx6.0SQ or 4Cx10AWG
4. Brake power connection
a. Connection terminal spec.: 1.5 x 3(Ring Terminal)
5. Brake Cable spec.: 2Cx0.75SQ or 2Cx19AWG

Notel) The [00in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO3 FO05 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Product feature

m [200V] Option (Standard power cable)

Classification Power Product Medium capacity MS Type power cable(for 220
e Flange)
Product Applicable
APCS- POOOMS FG60M, FG75G
name (*Note 1) Motors
Motor Side Connector Drive Side Connector
//
( | I |
]
S eCification Name | Phase | Pin No.
P T Ao oD oo |2
Bo oC WIRE W -
FG FG D

1. Motor connection(MS: Military Standard)

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

a. U,V\W,FG pin spec.: 10 x 5(Ring Terminal)
3. Cable spec.: 4Cx6.0SQ or 4Cx10AWG

Product ; ;
Classification Power Medium capacity MIS:I'aI')r/]pzpower cable(for 220
name ge)
Product Applicable
APCS- POOOOS FG85G, FG110D, FG110G
name (*Note 1) Motors
Motor Side Connector Drive Side Connector
/]
( | ( |
L]
Specification Name || Phase | Pin No.
I Ao oD LEAD f—2 A
WIRE v 8
Bo oC w [ ¢
FG FG D

1. Motor connection(MS: Military Standard)

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

a. U,V\W,FG pin spec.: 14 x 6(Ring Terminal)
3. Cable spec.: 4Cx16SQ or 4Cx5AWG

Notel) The [00in the name indicates the type and length of each cable. Refer to the following table for this information

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

m [200V] Option (Standard power cable)

Product ; ;
Classification Power Medium capacity Mlszl'al')r/]pee)power cable(for 220
name g
Product name Applicable
APCS- POOOVS FG150G
(*Note 1) Motors

Specification

Motor Side Connector

1. Motor connection(MS: Military Standard)

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

a. U,V\W,FG pin spec.: 14 x 6(Ring Terminal)
3. Cable spec.: 4Cx25SQ or 4Cx3AWG

Drive Side Connector

Name | Phase | Pin No.
AO OD LEAD U A
\% B
WIRE
Bo oC U
FG FG D

Product ; ;
S Power Medium capacity Mgl;ll'r)]/p: brake cable(for 220
name ge)
Product name Applicable ) )
APCS- POOOSB All models of FG Series(Common use of FGP Series)
(*Note 1) Motors

Specification

)

Motor Side Connector

Brake Power Connector

—

1. Motor connection

2. Brake power

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

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

/ / Product / m‘.(@

Name | Signal | Pin No.
LEAD +
WIRE - B

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

Cable length (m) 3 5 10 20
Robot cable FO3 FO05 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Product feature

m [200V] Options spec. (small capacity L Series power cable)

Product
Classification Power Small capacity L Series power cable
name
Product APCS- POOOLS(Front Direction)/ Applicable
All model of APM- FAL/ FBL/FCL Series
name (*Note 1) APCS- POOOLS-R(Rear Direction) Motors
Motor Side Connector Drive Side Connector
//
{ | ome
\\

Name

LEAD
WIRE

Specification

FG

<Front Direction> <Rear Direction>
1. Motor connection
a. PLUG spec.: SM-JN8FT04 (Suntone)
b. SOCKET spec.: SMS-201 (Suntone)
2. Drive connection(U,V,W,PE)
a. U,V\W pin spec.: 1512
b. FG pin spec.: 1.5x4 (Ring Terminal)
3. Cable spec.: 4Cx0.75SQ or 4Cx18AWG
4. Others: In case of FAL products, it is necessary to install Encoder Cable after installing Power Cable.

Product
Classification Brake Small capacity L Series brake cable
name
Product APCS- BOOOQS(Front Direction)/ Applicable
All model of APM- FAL/ FBL/FCL Series
name (*Note 1) APCS- BOOOQS-R(Rear Direction) Motors
Motor Side Connector Brake Power Connector
1O
/</ | Product —/m I.C
\\ name \|I.(.

Name | Signal | Pin No.

LEAD + 1
WIRE - 2

Specification

<Front Direction> <Rear Direction>

1. Motor connection

a. PLUG spec.: KN5FT02SJ1(JAE)

b. SOCKET spec.: ST-KN-S-C1B-3500(JAE)
2. Brake power

a. Connection terminal spec. : 1.5x3(Ring Terminal)
3. Cable spec.: 2Cx0.5SQ or 2Cx20AWG

Notel) The [1'I"in the name indicates the type and length of each cable. Refer to the following table for this information

Cable length (m) 3 5 10 20
Robot cable FO3 FO05 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Product feature

m [400V] Option (Standard power cable)

Classificatio Power Product Medium capacity MS Type power cable(for 130
n name Flange)
Product Applicable
APCF- POOOHS All model of APM-FEP SERIES
name (*Note 1) Motors
Motor Side Connector Drive Side Connector

/]

| Product
name

1
j—

Pin No. | Signal

e . A u
Specification T AC OD B v
BO OC C w

D FG

1. Motor connection(MS: Military Standard)
a. PLUG spec.: MS3108B 20-4S

2. Drive connection(U,V,W,PE)
a. UV\W pin spec.: 1512
b. FG pin spec.: 1.5x4(Ring Terminal)

3. Cable spec.: 4Cx1.5SQ or 4Cx15AWG

Classificatio Product Medium capacity MS Type power/brake cable(for
Power and Brake 130 Flange
n name ge)
Product Applicable
APCF- POOONB All model of APM-FEP SERIES
name (*Note 1) Motors
Motor Side Connector Drive Side Connector
@
/ /1
(( ame.
@
Pin No. | Signal ©
A U
B Vv
C W Brake Power Connector
. . D FG
Specification E BKF
F BK-

1. Motor connection
a. PLUG spec. : MS3108B 20-15S(MS company)
2. Drive connection
a. U, V, W pin spec: 1512
b. FG pin spec.: 1.5 x 4(Ring Terminal)
3. Power Cable spec.: 4Cx1.5SQ or 4Cx15AWG
4. Brake power connection
a. Connection terminal spec.: 1.5 x 3(Ring Terminal)
5. Brake Cable spec.: 2Cx0.75SQ or 2Cx18AWG

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

Note2) 400V products are not provided for general use.

Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
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2. Product feature

m [400V] Option (Standard power cable)

Classificatio Power Product Medium capacity MS Type power cable(180/ 220
n name Flange)
FFP30A, FFP22D, FFP35D, FFP20G, FFP30G,
Product Applicable FEP12M, FFP20M,
RS EE APCF- PLIHIS Motors FGP22D, FGP35D, FFggzzgl\(j, FGP30G FGP12M,

Drive Side Connector

Motor Side Connector

Product
name

L
s

Pin No. | Signal

Lo . A U
Specification T AO OD 5 v
BO oOC C W

D FG

1. Motor connection(MS:Military Standard)
a. PLUG spec. : MS3108B 22-22S
2. Drive connection(U,V,W,PE)
a. U,V\W pin spec.: 2512
b. FG pin spec. : 2.5x4 (Ring Terminal)
3. Cable spec.: 4Cx1.5SQ or 4Cx15AWG

Classificatio Product Medium capacity MS Type power/brake cable(for
Power and Brake 180 Flange)
n name 9
Product APCE. PLLLPE Applicable FFP30A, FFP22D, FFP35D, FFP20G, FFP30G,
name (*Note 1) Motors FFP12M, FFP20M

Motor Side Connector Drive Side Connector

Pin No. | Signal
u
vV
W Brake Power Connector
FG

BK +
BK-

Specification

n|m|O|N|®| >

1. Motor connection
a. PLUG spec.: MS3108B 24-10S(MS)
2. Drive connection
a. U, V, W pin spec: 2512
b. FG pin spec.: 1.5 x 3(Ring Terminal)
3. Power Cable spec.: 4Cx1.5SQ or 4Cx15AWG
4. Brake power connection
a. Connection terminal spec.: 1.5 x 3(Ring Terminal)
5. Brake Cable spec.: 2Cx0.75SQ or 2Cx18AWG

Notel) The [IC0in the name indicates the type and length of each cable. Refer to the following table for this information

Note2) 400V products are not provided for general use.

Cable length (m) 3 5 10 20
FO3 FO5 F10 F20

Robot cable
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2. Product feature

m [400V] Option (Standard power cable)

Classificatio Power Product Medium capacity MS Type power cable(180/ 220
. e Flange)
. FFP50A, FFP55D, FFP75D, FFP44G, FFP60G,
Product Applicable FEP30M, FFP44M,
name ¢Note 1) APCE- PODJS Motors FGP55D, FGP75D, FGP44G, FGP60G, FGP30M,
FGP44M
Motor Side Connector Drive Side Connector

.
~

SpeCifiCatiOn Name | Phase | Pin No.
[T Ao oD o Y A
\ B
WIRE
Bo of w | <
FG FG D

1. Motor connection(MS: Military Standard)

a. PLUG spec.: MS3108B 22-22S
2. Drive connection(U,V,W,PE)

a. U,V\W,FG pin spec.: 4.0x 5(Ring Terminal)
3. Cable spec.: 4Cx4.0SQ or 4Cx11AWG

Classificatio Product Medium capacity MS Type power/brake cable(for
Power and Brake 180 Flange)
n name 9
Product Applicable FFP50A, FFP55D, FFP75D, FFP44G, FFP60G,
APCF- POOOLB FFP30M, FFP44M
name (*Note 1) Motors '

Motor Side Connector

{{ D Product name
\\
\Y

[T Name | Phase | Pin No.
U A
e v B Brake Power Connector
. a W C
Specification — s =
FG + E
FG F

1. Motor connection(MS: Military Standard)
a. PLUG spec. : MS3108B 24-10S
2. Drive connection(U,V,W,PE)
a. U,V\W,FG pin spec.: 4.0x 5(Ring Terminal)
3. Power Cable spec.: 4Cx4.0SQ or 4Cx11AWG
4. Brake power connection
a. Connection terminal spec.: 1.5 x 3(Ring Terminal)
5. Brake Cable spec.: 2Cx0.75SQ or 2Cx18AWG

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

Note2) 400V products are not provided for general use.

Cable length (m) 3 5 10 20

Robot cable FO3 FO5 F10 F20
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2. Product feature

m [400V] Option (Standard power cable)

Product ; ;
Classification Power Medium capacity M|S:|'al'¥]pee)power cable(for 220
name 9
Product Applicable | £rp75G, FGP110D, FGP85G, FGP110G, FGP150G,
APCF- POOCOMS FGP60M
name (*Note 1) Motors
Motor Side Connector Drive Side Connector
//
( |
]
Specification Name | Phase Pin No.
T A0 OD o Y A
WIRE v B
Bo oC w c
FG FG D

1. Motor connection(MS: Military Standard)

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

a. U,V\W,FG pin spec.: 10 x 5(Ring Terminal)
3. Cable spec.: 4Cx10SQ or 4Cx7AWG

Notel) The [1'I"in the name indicates the type and length of each cable. Refer to the following table for this information
Note2) 400V products are not provided for general use.

Cable length (m)
Robot cable

3

10 20

FO3

FO05

F10 F20




2. Product feature

m Options spec. (cable)

Class Product Product Applicable
ificati name name (*Note drive Specification
on 1)
[Upper level [Drive connection 1/O]
Pin  number ®
— |
"L
1. Drive connection(l/O)
a. Case spec.: 10350-52A0-008(3M)
b. CONNECTOR spec.: 10150-3000VE(3M )
c. CABLE spec.: ROW-SB0.1Cx50C(AWG 28)
¢ wire ¢ wire ¢ wire ¢ wire ¢ wire
T color T color ’I‘ color ’I‘ color ’I‘ color
Oran 1 Oran P Oran 3 Oran 4 Oran
1 | ge/Bl 1 ge/Bl 1 ge/Bl 1 ge/BI 1 ge/BI
ack 1 ack 2 ack 3 ack 4 ack 5
Oran 1 Oran P Oran 3 Oran 4 Oran
2 | ge/lR 2 ge/R 2 ge/R > ge/R 2 ge/R
ed1 ed 2 ed 3 ed 4 ed 5
For Yello 1 Yello P Yello 3 Yello 4 Yello
_ 3 | w/Bla w/Bla w/Bla w/Bla w/Bla
signal I/O cable APCS-CN1LLA L7 SERIES k1 3| k2 3| k3 3| ka4 3| s
Yello 1 Yello 2 Yello 3 Yello 4 Yello
4 | wlRe 2 w/Re 2 w/Re 2 w/Re 4 w/Re
dil d2 d3 d4 d5
White 1 White P White 3 White 4 White
5 | /Blac 5 /Blac 5 /Blac 5 /Blac 5 /Blac
k1 k2 k3 k4 k4
White 1 White P White 3 White 4 White
6 | /Red 6 /Red 6 /Red 6 /Red 6 /Red
1 2 3 4 5
Gray/ 1 Gray/ P Gray/ 3 Gray/ 4 Gray/
7 | Black 7 Black 7 Black 7 Black 7 Black
1 2 3 4 5
Gray/ 1 Gray/ 2 Gray/ 3 Gray/ 4 Gray/
8 | Red 8 Red 8 Red 8 Red 8 Red
1 2 3 4 5
Pink/ 1 Pink/ P Pink/ 3 Pink/ 4 Pink/
9 | Black 9 Black 9 Black 9 Black 9 Black
1 2 3 4 5
Pink/ Pink/ Pink/ Pink/ Pink/
g') Red CZ) Red g Red 3 Red g Red
1 2 3 4 5
- Same as APC-VSCNI1T
[PC - USB Port] [Servo drive — USB]
HE eme s G
For Communicatio
. | bl APCS-CN5L7U L7 SERIES )
signa n cable 2. PC connection: USB A Plug
a. Drive connection (USB): Mini USB 5P Plug
b. Electrical requirement spec. :
Double shielding, Twisted Pair, EMI filter attached
(Reference product SANWA KU-AMB518)

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

Cable length (m) 1 2 3 5
Notation 01 02 03 05
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2. Product feature

2-70

m Option spec. (connector)

Class Product Model name Applicable
ificati name drive Specification
on
/B For 1/0 APC-VSCN1T L7 SERIES
T/B APC-VPCN1T
1. APC-VSCNIT: CN1 T/B extended type of APD-
VS
a. APC-VPCN1T: CN1 T/B extended type of
APD-VP
b. Cable length can be changed
c. Standard Cable length: 0.5[m])
& 26|81 1
/0
CN APC-CN1NNA L7 SERIES
Connector :
©)
i 50 & | 25
2. Case spec.: 10350-52A0-008(3M)
a. CONNECTOR spec.: 10150-3000VE(3M)
]
© 8 1
CN ENCODER APC-CN3NNA L7 SERIES %
Connector @ 14
7
0 [

3. Case spec.: 10314-52A0-008(3M)
a. CONNECTOR spec.: 10114-3000VE(3M)




2. Product feature

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

Class | Product | Model name Applicable
ificati name drive Specification
on
ist Brak L70A0010
resista rake
nce resistance APCS-140R50 L70A0020
L70A0040
, 198 £
ﬂ' [m u'i' o
5 L " —
L70A008 - g -
resista Brake o o
nce resistance | APCS-300R30 L70A0100 X
—
—
b
L70A0200
resista Brake (2P) 218
nce resistance | APC-600R30 L70A0350 195
(3P)
1 ]
b
< Brak L70A0500 -
resista rake
nce resistance APC-600R28 L70A0750
(4P)
APCS-
resista Brake 2000R3R3 L70A1500
nce resistance 3.3[Q]
(2000W)
ass 2

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

The number of resistors connected in

2EA 3EA 4EA
parallel

Notation 2P 3P 4P

LSe ccrme | 2771



2. Product feature

2-72

Option (Braking resistance) / 400[V]

Class | Product | Model name Applicable
ificati Name drive Specification
on
Z 198 g
ﬂ' S" ]
:ﬁq_l R —_—c
B 500 s
resista | Brake | \poganore2 | L70BO100 " 175 o
nce resistance i
- = ! . Tm
. 8
= = T Jrec
= '
Le 215 :
™7
0
HE ©
218
_ L70B0200
resista | Brake | APCS-600R140 | ) oono0 195
nce resistance (600W x 2P)
(2P)
(o]
Te]
10| L 235 _l
t2x10mm(5.3 Hole or M5 Tap]
S = IjEL
'EI 5 ?
L70B0500 ngns] [ |-
resista Brake APCS-600R75 L70B07S 216
. O O
nce resistance (600W x 3P) 3P) - 195 -
/ hY n
I o
yd X +H
— = \ %
yd \
\ 235 |
100
resista Brake APCS-
nce resistance 2000R13R4 L7oB1500
385 .

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

The numb.er of resistors 2EA 3EA JEA
connected in parallel
Notation 2P 3P 4p




2. Product feature

m Option (Noise filter)

Classifi | Product Model Applicable e
X . Specification
cation name name drive
L70A 0010
L7o0A 0020
APCS-TBG L70A 0040
BO10LBEI L70A 0080
L70A 010a
L70B 0100
APCS-TB6- L70B 0200
BO20NBDC L70B 0350
L70A 0200 ot 5 o ™
APCS-TB6- L70A 0350
BO30ONBDC
resistanc Noise L70B010o
e filter
APCS-TB6- L70A 0500
B0O40AS
L7o0B 0750
|
& 4
s BED .
—
[ o]
0 2] (s o1

L«s éL ECTRIC
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2. Product feature
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3. Wiring and Connection

3. Wiring and Connection

3.1 Installation of Servo Motor

A\ caution

process.

= |f the encoder loses multi-turn data, there is a risk of equipment malfunction or accident.
Therefore, be sure to operate after homing.

= When using an absolute encoder, the multi-turn data of the encoder is lost in the following

* When replacing motor and encoder cables.
* When replacing the battery while the power of the servo is OFF.

3.1.1 Operating Environment

Item

Environment condition

Remarks

Operating
ambient
temperature

0~40[°C]

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

Ambient
humidity

80% RH or lower

Do not operate this device in an environment with steam.

External
vibration

Vibration acceleration

49 s or less on both the X
and Y axis.

Excessive vibrations reduce the lifespan of the bearings.

3.1.2 Preventing Impact

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




3. Wiring and Connection

3.1.3 Motor Connection

(o]

N
£ < e \

= If the motor is directly med to commercial power, it may be burned. Be sure to connect with
the specified drive before using it.

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

= Connect the U, V, and W terminals of the motor in the same way as the U, V, and W terminals of
the drive.

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

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

= Sometimes, when the FG terminal of the motor and the FG terminal of the drive are not wired, it is
difficult to connect the Drive CM when Servo is on. Please be careful.
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3. Wiring and Connection

3.1.4 The Load Device Connection

For coupling connections: Install the motor shaft and the load shaft so that they match within
the allowable range.

B For pulley connections:

Load
shaft

r— 0.03 mm or less (peak to peak)

A 4

— Motor
shaft

0.03 mm or less (peak to peak)

Lateral 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 Lateral load l:
130 725 74 362 37 I
180 1548 158 519 53 | :
I
<«—> ;
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 apply pressure to or damage the cables. Use robot cables to prevent swaying when the

motor moves.

N




3. Wiring and Connection

3.2 Installation of the Servo Drive

3.2.1 Installation and Usage Environment

Environmental
Item o Remarks
conditions
Operating A\ caution
ambient 0~50[°C] Install a cooling fan on the control panel to maintain an
temperature appropriate temperature.
A\ caution
Ambient Condensation or moisture may develop inside the drive during
humidity | 90% RHorlower | prolonged periods of inactivity and damage it. Remove all
moisture before operating the drive after a prolonged period of
inactivity.
Vibration . I . .
External ; Excessive vibration reduces the lifespan of the machine and
e acceleration 4.9 )
vibration . may cause malfunctions.
ms' or less
= Do not expose the device to direct sunlight.
Ambient = Do not expose the device to corrosive or combustible gases.
conditions | = Do not expose the device to oil or dust.
= Ensure that the device receives sufficient ventilation.
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3. Wiring and Connection

3.2.2 Installation in the Control panel

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

B In case of 1 unit installation

A

40mm
or more

<> '
= | —p
10 CH%GE [@l
mm o z
or more . %ﬁ#ﬂ 10mm
: E or more
]

/o

ENCODER

40mm
or more

| 3-5



3. Wiring and Connection

fan and control panel.

In case of installation of 2 or more units

Install a cooling fan on the top of the servo drive to prevent the internal temperature of the
control panel from exceeding the environmental conditions of the servo drive. Also, leave

enough space while referring to the figure below to allow cooling by heat convection within the

40mm
or more

]

¥ N FAN ~— ~ ¥ >~ FAN —

Top
30mm 10mm 10mm 30mm
or more or more or more or more
‘+—p +—> 4+ —> 4+ —p
g v
O] Bottom
Ul®e Ul®®e Ul&®e
40mm
or more
A\ caution

= When installing an external regenerative resistor, install it so that it does not affect the drive due to heat.

= When assembling the control panel of the servo drive, make sure to assembile it in close contact with the wall.

= When assembling the control panel, make sure that metal powder generated by drilling, etc. does not enter the

drive.

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

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

3-6




3. Wiring and Connection

3.3 Internal Block Diagram of Drive

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

Note1) PO

Thermistor

B B+ Bl Note2)

|
|
I
| I }42 :
3-Phase power input Regenerati‘ve Current
AC200~230V U1 " resistor sepsQr u
Fremisds N
\i
L2 ! M E
L3 ! w
ETZ !
1K |
I
|
T T2 | L L L
|
,,,,,,,,,,, L Lo
I Thermistor == T l
i | \ﬁ
L E
: y - i IGBT temp. PWM signal UV current
Control power phase || L] Main power Internal temp Relay d DC voltage Regenera‘twe mp. signal ;| T R
loss detection circuit ||  phase loss detection ecf??/cmrtwe detection brake drive Detection SC detection detection DB drive
detection circuit circuit circuit circuit circuit circuit circuit circuit
Single phase power
input ———n
AC200~2§’0V
Main Control "\  POWER circuit connection
UV current
DC voltage

RS-422 v

A/D
conversion

-

IN/OUT_| RS422

communicatTen

Terminating resistor USB UsB | .
setting switch —— | COMMunNIcafion

07,

USB OTG FS

,_
=T
NI

\ o
E ﬂ@: Node addrelss
A 5 | | setting switch|

MCU / FPGA

TAMAGAWA

P/C insulation I/F

f

'

Encoder input
(Encoder connector)

Pulse input
(2 points)

Encoder output
(3points)

Digital input
(16points)

Digital output
(8points)

Analog input
(2points)

Analog output
(2points)

!

'

'

f

Host controller
connection(l/O)

Host controller connection(Analog output
connector

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

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

and B pins.

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

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

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

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

Notel) PO PI B B+ | Bl Note2) Note3)

i Thermistor \GBT
:' 7777777777777777 N U S A '}
|
| s
3-phase power input Re)qene@‘ﬁve Current
AC200~230V L1 [ resistor o~ v
12 | Thermistor vV M £
3 T w

———Thermistor— 1 o i
A 5
L - E

Control power phase ; M:;:in p;v:e;’.)hase Internal temp. || Relay drive zié(ll:ii?]e Regenerative L IGBT temp. PWM signal U,V current DB drive

loss detection circuit oss detection | 4 tection circuit circuit oo bra'fe d_”Ve DeFect\'on SC detection circui tion circuit circuit

circuit i circuit circuit circpit
Single phase power
input ———n
AC200-350V P
! I\S/I Main control “N\_  POWER circuit connection
P U,V current
S DC voltage

|
|
|
L=
A/D
RS-422 ' conversion

IN/OUT_ | RS422 :
Communicati MCU / FPGA

Terminating USB uss
resistor setting ———m=gommunicatiga USB OTG FS
itch.

TAMAGAWA

Encoder input
(Encoder connector)

A
:( q
E S\L< el Node addrgss
3 “55 1> | | setiing switch

|romme
i}

P/C insulation I/F

Pulse input | | Encoder output Digital input Digital output | | Analog input Analog output
(2 points) (3 points) (16 points) (8 points) (2 points) (2 points)

. Host controller connection(Analog output
Host controller connection(l/O) connector

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

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

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

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

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

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

3-phase power input
AC200~230V L1

L2

L3

Note1)

Thermistor

PO PI

Note2) External Regenerative
resistor

Note3

Current

sepse

Thermisto

I

U
\
W

-

)
BN

== Mai DC voltage i
Control power phase || 3= MT;’;:;:::E(?::SE Internal temp. || Relay drive deteclio?\ R:ginedra_tlve i 'CSBT temp. PWM signal U,V current DB drive
loss detection circuit et detection circuit circuit - rake drive etection || s getection circuifdetection circuit circuit
circuit circuit circuit circuit
Single phase power
ingut
AC200~230V
Main control “N_  POWER circuit connection
UV current
DC voltage
Iy g —
RS-422 v conversion
IN/OUT_| RS422
Communicatiom

Terminating
resistor setting
~~Switch.

b

7.3

UsB usB

————mdommunicatija USB OTG FS

MCU / FPGA

©| | Node addrgss

setting switch|

TAMAGAWA

P/C insulation I/F

?

¢

Encoder input
(Encoder connector)

Pulse input
(2 points)

Encoder output
(3 points)

Digital input
(16 points)

Digital output Analog input
(8 points) (2 points)

Analog output
(2 points)

!

'

!

' f

(o)

Host controller connection(l/O)

connector

Host controller connection(Analog output

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

Note2) When using an external regenerative resistor, connect the external regenerative resistor to the B+ and B

terminals after attaching the wiring of the internal regenerative resistor to the internal resistance fixing hole

“NC” of the case.

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

Note4) The N terminal is used to connect an external capacitor. Connecting the power used to the N terminal will

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

center or dealer.
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3. Wiring and Connection

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

Notel) PO Pl [ E— | Note2) External Regenerative Note3)
resistor
Diode Thermistor B+ (GBT
———————————————————— e Sl b Gttt B Bt bbbt
|
IREEIEE
3-phase power input | Current
AC200~230V L1 J— o Y
2 | Thermistor vV y
3 T w
e Notet) by i
i mka ]
[ —— g
{ Mai DC volt i "
Control power phase || 31 Mi'):ﬁ";:::;‘i’::se Internal temp. || Relay drive det‘gztizie R:ginel;a_tlve i IgB;I’ termp. PWMsignal || UVcurrent || DB drive
loss detection circuit ete detection circuit| circuit . rake drive etection || s detection circ tion circuit circuit
circuit I circuit circuit circuit
Single phase power
input ———n
Ac200-350V i
! I\S/I Main control \_  POWER circuit connection
! P U,V current
! S DC voltage
L=

RS-422 ' conversion

IN/OUT_ | RS422 ’
Communicati MCU / FPGA

Terminating USB uss
resistor setting ————m=ommunicati¢a USB OTG FS
itch

TAMAGAWA

Encoder input
(Encoder connector)

|ome
i}

A
Q |

ﬂ ;@; Node addrgss

3 L5 setting switch|

‘ Pulse input ‘ Encoder output Digital input Digital output

P/C insulation I/F

(2 points) (3 points) (16 points) (8 points) (2 points) (2 points)

i ' ! '

Host controller connection(//0)

‘Analoginput ‘ Analog output ‘

Host controller connection(Analog output
connector

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

Note2) L7PA150U model does not have an internal regenerative resistor. Use of an external regenerative
resistor It is basic, and when installing, connect to B+, B terminals.

Note3) 15kW model is cooled by a DC 24V cooling fan.

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

customer service center or dealer.
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3. Wiring and Connection

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

Note1l) PO PI B B+ Bl Note2)

Diode Thermistor I GBT Note3)
i E
~ L1 i v
| Fhle;agttgr S \//\
ermistdr \
2 i 4 M E
13 hn ; w
1 1
d, J |
I I
44K T K A
o2
I I
,,,,,,,,,,, e § O O B S O
‘F**‘Th rmisl'oT*ﬁ‘ Note 4)
| ﬁ
I — A a
Control power phase Main power Internal temp. | ¢ dri DC voltage | | Regenerative T PWM signal UV current }
loss detection circuit phase loss detection ecaifcmrlwe detection brake drive Detection SC detection detection DB drive
detection circuit circuit ircui circuit circuit circuit circuit circuit

Single phase power
input
AC380~480V

Main Control “N_  POWER circuit connection

UV current
DC voltage

RS-422 '

A/D
conversion
IN / OUT, RS 422

communicatten MCU / FPGA

Terminating resistor UsB USB
setting switch ——— = COMMuNicafion USB OTG FS
07

Encoder input
(Encoder connector)

Q
o
®,

2l
>
@; Node addrelss
. 2 /5| | setting switch e

Gg L
P/C insulation I/F

,_
=TT
amunn|

Analog output

Pulse \ryput Encoder output Digital input Digital output Analog input
(2 points) (3points) (16points) (8points) (2points) (2points)
Host controller Host controller connection(Analog output
connection(l/Q) connector

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

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

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

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

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

3-12

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

Notel) PO PI B B+ Bl Note2)
Diode Thermistor I |GBT Note3)
|
| R 4
3-Phase power input Regenerative Current
AC380~480V L1 [ Tesistor sensQr
=Sy psg—(_\ y
B Thermlstc( v
! M E
13 o ! w
LIy i
|
T T2 | . . .
I
,,,,,,,,,,, NL N N i S
=~ Thermistor — = Note 4)
} I
[ —— g
Control power phase || L= Main power Internal temp] . DC voltage | [ Regenerative | [ TGBT temp. PWM signal UV current )
loss detgction cpircuit ™ phase loss detection Re?i/ji;‘ve detection brake drive Detection SC detection detection DB drive
detection circuit circuit I circuit circuit circuit circuit circuit circuit
Single phase power
input ———
AC380~480V
Cc1 Main Control “N_  POWER circuit connection
UV current
DC voltage
» A/D -
RS-422 ' conversion
IN/OUT | Rs422
communicatTn MCU / FPGA
T uUsB TAMAGAWA
‘erminating resistor USB N "
setting switch communicaggn USB OTG FS
07,
w < B}
E E E ﬁ?@: Node addrelss Encoder input
T 2 3 &‘s 71> setting switch e (Encoder connector)
P/C insulation I/F
Pulse input Encoder output Digital input Digital output Analog input Analog output
(2 points) (3points) (16points) (8points) (2points) (2points)

i v ! !

Host controller
connection(l/Q)

Host controller connection(Analog output
connector

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

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

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

Note4) The N terminal is used to connect an external capacitor. Connecting the power used to the N

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

the customer service center or dealer.



3. Wiring and Connection

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

3-phase power input
AC380~480V L1

Note1)

Diode

L2

L3

Thermistor

PO

Note2) External Regenerative
resistor

Note3)

Thermisto

Current

R U

I

Noted) N Cgi

Control power phase || L] Main power phase Internal temp. || Relay drive DC voltage Regenerative| |  IGBT temp. PWM signal U,V current DB drive
ion circui = loss detection T N detection brakedrive H Detection Sore " . L
loss detection circuit e detection circuit] circuit . N . SC detection circuit | {detection circui circuit
circuit circuit circuit circuit
Single phase power
input ===
|
AC380~480V ! S -
@] " Main control “N\_  POWER circuit connection
! P UV current
} S DC voltage
L
A/D -
RS-422 v conversion
IN/OUT_| RS422
Communicatiomn MCU / FPGA
Terminating USB USB TAMAGAWA
resistor setting ————s=Communicatija USB OTG FS
itch.
(A

,_
=[TTg|
SO

2| | Node addrds

@

setting switch|

P/C insulation I/F

?

¢

Encoder input
(Encoder connector)

Pulse input
(2 points)

Encoder output
(3 points)

Digital input
(16 points)

Digital output
(8 points)

(2 points)

Analog input

Analog output
(2 points)

}

'

!

!

i

Host controller connection(l/O)

Host controller connection(Analog output
connector

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

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

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

Note3) 15kW model is cooled by a DC 24V cooling

Note 4) The N terminal is used to connect an external capacitor. Connecting the power used to the N

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

customer service center or dealer.
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3. Wiring and Connection

3.4 Power Supply Wiring

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

A\ Caution

Overvoltages can damage the drive.

= |f commercial power is connected to U, V, W terminals of Drive, they may be damaged. Be sure to
connect power to L1, L2, L3 terminals.

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

Voltage . Standard "
Type Resistance capacity Notes
L7PA001U~L7PA004U 100[Q] | Buitinsow] | A\ Caution
Builti For information about
L7PA008U~L7PA010U 40[Q)] 15’(')[\'/'\2 resistance during
200[V] regenerative capacity
L7PA020U~L7PA035U 13[Q] Bl | Sxpansion, refer to Section
150[w] 2.3, "Options and peripheral
e device.”
L7PAOS0U 6.8[Q] 132“(;'{\,'\;‘]
L7PAO75U 6.8[Q] ‘23;‘(')'{\,'\;‘]
L7PA150U 3.3[Q] ZE(’)‘B%’['\‘;};
L7PBO10U 100[Q] fgg{;}\;‘]
L7PB020U~L7PB035U 40[Q] 135"(;'{\/'\;‘]
400[V]
Built-in
L7PBO50U 27[Q] £200W]
L7PBO75U 27[Q] ‘23;‘(')'{\,'\;‘]
L7PB150U 13.4[Q] ZE(’)‘B%’['\‘;};

= 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.
Please be careful.

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

= Always ground the device over the shortest possible distance. Long ground wires are susceptible to
noise, which may cause the device to malfunction.

3-14
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3. Wiring and Connection

3.4.1 Power Supply Wiring

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

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

R S

NF

4) 4) Notel)
: Note2)
gég Main 1
ON
1
M

T Servo drive

DC Reactor

MC 1Ry %
TR L [P
1mMC imc
1SK
. O L1

— L2

L3

Note5) N

c2

U
V
W
D
C1 [ ,,,,,,,,,,,,,,

Encoder

rl

Ry Alarm+
» 35 B+
+24V
B
T Alarm-
ote3) External
36 B I regenerative resistor

110

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

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

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

attach crimp terminals. (Refer to “2.4.2 Specifications of Power Circuit Electrical Components”).

L Ll L

|<—>|

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

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

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

customer service center or dealer.
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3. Wiring and Connection

J) J) Notel)
i Note2
Main Main 1MC )
OFF ON 1Ry
R

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

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

s T Servo drive

DC Reactor

?CIQiI?éI ° 7 PO PI
NF
1iMC imMC

. | L1
| L2

U
Vv
WihH—o
| L3
|
Note5) N @

C1i
Cc2
r. Encoder
1Ry Alarm+
» 35
+24V
Al -
T arm Note3) External
36 N CC regenerative resistor

110

Notel) It takes approximately one to two seconds until alarm signal is output after you turn on the main

power. Accordingly, push and hold the main power ON switch for at least two seconds.

Note 2) Short-circuit B and Bl terminals before use, because 200[V]/5[kW] and 400[V]/5[kW] ~7.5[kW],
40[Q]) have internal regenerative resistance. If the regenerative capacity is large due to frequent
acceleration/deceleration, connect the wires of the internal regenerative resistor connected to B+
and B to the internal resistor fixing hole “NC” of the case, and then connect the external
regenerative resistor to the B and B+ terminals.

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

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

Note 5) The N terminal is used to connect an external capacitor. Connecting the power used to the N
terminal will damage the product. If you need to connect an external capacitor, be sure to contact

the customer service center or dealer.



3. Wiring and Connection

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

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

R S

NF

J) J) Notel)
i Note2
Main Main 1MC )
OFF ON 1Ry
R
1SK

T Servo drive

DC Reactor

RIS

—

I

I

Note5)

rl

1R
Y Alarm+

PO PI

L1
L2
L3
N

Ci
c2

+24V
A

larm-

<

36

110

U

vV T
W—
=&

.

Encoder

Note3) External
regenerative resistor

Notel) It takes approximately two to three seconds until alarm signal is output after you turn on the main

power. Accordingly, push and hold the main power ON switch for at least three seconds.

Note2) For 15[kW], external regenerative resistors for each operating voltage are used as a basis, and

please connect the external regenerative resistor to terminals B+ and B.

Note3) Be sure to use crimp terminals (200[V]: JOPR 25 - S6W_JEONO || 400[V]: GP110732_KET) within

the electric product standard for the wires to be used for the main circuit and control power supply.

(Refer to “2.4.3 Specifications of Power Circuit Electrical Components”).

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

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

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

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

3.4.2 Power supply sequence

B Power supply sequence

= For power wiring, use a magnetic contactor for the main circuit power as shown in 2.4.1
Power Supply Wiring Diagram. Configure the magnetic contactor to turn off at the same
time an alarm occurs in an external sequence.

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

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

B Timing chart

Main Power, ON
Control Power ON OFF.

SVONON ON
Command QFF
SVON ON  ON
Operation  oFf !
ALARM o |
(ON, when theOFF 1
steady—state) | !
'i " 2[3]
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3. Wiring and Connection

3.4.3 Power circuit Electrical Components

Model name L7PA001U~L7PA010U L7PA020U~L7PA0O35U | L7PAOS0U | L7PAO75U | L7PA150U
30A Frame 15A 30A Frame 50A Frame 50A Frame 100A Frame
MCCB(NFB) (ABE33C/15) 30A 40A 50A 100A
(ABE33C/30) (ABE53b/40) | (ABE53b/50) | (ABS103/100)
. . TB6-
Noise Filter TB6- TB6
TB6-BO10LBEI(10A TB6-BO30NBDC(30A
(NF) (104) (304) BO40A (40A) BOGOL)A(GOA BOSOLA(80A)
HFN-10 HFN-15 HFN-30 HFN-40 HFN-50 HFN-80
DC reactor
(10A) (15A) (30A) (40A) (50A) (80A)
MC 11A/ 240V 18A/ 240V 32A/ 240V 50A / 240V 50A / 240V 105A/ 240V
(GMo-9) (GM@o-18) (GMo-32) (GMo-50) (GMo-50) GMo-100)
L1,L2,L3
Wir PO,PI,N AWG16 AWG14 AWG12 AWG10 AWGS AWG4
e | B+B,BI (1.5 mm) (2.5 m) (4.0 m) (6.0 m) (8.0 mm) (21.1 m)
Not | UViW
el Cl AWG16 AWG16 AWG16 AWG16 AWG16 AWG16
Cc2 (1.5 mif) (1.5 mif) (1.5 mif) (2.5 mr) (1.5 mr) (1.5 mr)
UA-F1510, UA-F2010,
Crimp SEOIL SEOIL UA-F4010, SEOIL GP110028 GP110732 JOPR25 - 6W
terminals (10mm Strip & (10mm Strip & (10mm Strip & Twist) KET KET JEONO
Twist) Twist)
Regenerative 240[W]
Resistor 50[wW] 100w 150w 1200w] 6.8Q Option
100Q 40Q 13Q 6.8Q
(Default)
*BLZ7.62HP/03/180LR SN
* BLF 5.08/03/180F SN BK BX BK BX SO
Connector
* BLF 5.08/11/180F SN BK BX *BLZ7.62HP/11/180LR SN
BK BX SO
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3. Wiring and Connection

3-20

400[V]
Model name L7PB010U L7PB020U~L7PB035U L7PB0O50U L7PBO75U L7PB150U
30A Frame 50A Frame
30A Frame 10A 30A Frame 30A 30A Frame 30A
MccB (ABE33b/10) 20A (ABE33b/30) (ABE33b/30) S0A
(ABE33b/20) (ABES53b/50)
TB6- TB6-BO30NBDC TB6- TB6-
Noise Filter (NF) TBG'(ESI%%LBE' BO20NBDC o) BO40A BOBOLA
(20A) (40A) (60A)
DC reactor 10[A] 20[A] 30[A] 30[A] 50[A]
Ve 9A / 550V 18A/ 550V 26A / 550V 26A / 550V 38A/ 550V
(GMo-12) (GMo-22) (GMc-40) (GMo-40) (GMo-50)
L1,
L2 L3,
Wi PO, PI, , :
ire N AWG14 (2.08 i) AWG10 (5.5 1) | AWG10 (5.5 1) AWGS (8.0 )
Note B+ B
1) 3 3
U, Vv, W
C1,C2 AWG14 (2.08 )
CrimD terminals UA-F4010, SEOIL GP110028 GP110028 GP110732
P (10mm Strip & Twist) KET KET KET
Regenerative
Resistor 100[W] 100Q 150[W] 40Q 120[W] 27Q 240[W] 27Q
(Default)
Connector BLZ 7.62HP/3/180LR SN OR BX SO
(Default) BLZ 7.62HP/11/180LR SN OR BX SO

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

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

above).

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

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




3. Wiring and Connection

B L7NHAO004U or lower

Wire strip
7~10[mm]

-

B [L7NHAO008U ~ L7NHAO10U

Wire strip
7~10[mm]

%Wedmuer
B

4+ ﬁ* SD 0.6x3.5x100
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3. Wiring and Connection

3-22

B L7NHAO020U ~ L7NHAO35U

CHARGE

1

E@@@ %mm@@@@@@@@%

Wire strip
7~10[mm]

=

=

*ﬁf *ﬁ* c Weidmuller }
M4: 1.2 [N-m]
m M SD 0.6x3.5x100 N\

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

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

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

and contact-induced fire accident.

4) After you connect a wire to connector, place the connector as closely to servo drive as possible and use both

locking hooks to fully lock it.

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

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

7) Recommended (-) driver: Use Weidmuller flathead driver (SD 0.6x3.5x100).



3. Wiring and Connection

3.4.4 Regenerative resistance option spec.

Option (Braking resistance) / 200[V]

Classifi | Product Model Applicable e
cation Name name drive Specification
~ 188.35 300
NI — i s et
. Brake L70A0010 <! | — T
resitanc resistanc ﬂ%%ﬁo L70A0020 L L = S !
e L70A0040 ) 14436
g: //__ B ———y
. Brake
resistanc resistanc APCS- L70A0080
e e 300R30 L70A0100
)
wn
o
L70A0200 i
. Brake 218
resistanc . (2P)
t APC-600R30
e reSIZ anc L70A0350
(3P)
™
[¥p)
o
]
) Brake L70A0500 218
res'setanc resistanc | APC-600R28 L70B0100 o5
e (4P)
A
o 235
APCS-
resistanc Brake 2000R3RS
e resistanc L70A1500 | w0 | I.i.l
e 3.3[Q]
(2000W) I:f% ?_ _’
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3. Wiring and Connection

Option (Braking resistance) / 400[V]

Classifi | Product | Model name | Applicable e
cation Name drive Speclficaiion
>3\ 198 .
LR
~ L1
resistanc Brake -
e resistanc | APCS-300R82 L70B010o .
e
L i
= ©
L |
218
re5|seanc resistanc 600R140 /LoPB0350 195
e (600W x 2P) 2P) [ j
(2}
)|
10 L 235 |
t2x10mm(5.3 Hole or M5 Tap)
©
== T T
— % i
Brak L7oB0s0n | T T H
. rake
APCS-600R75 216
resitanc resistanc /L70B0750
e (600W x 3P) (3P) i‘ 195 _J‘
/ \
1L / g
ﬂj/ . X H
235
Ol
Brak o
. rake ==
resistanc . APCS-
o re5|setanc 2000R13R4 L70B1500 | | 5o |
385 ¢

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

the numb_er of resistors 2EA 3EA 4EA
connected in parallel
Notation 2P 3P 4P
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3. Wiring and Connection

3.5 Wiring for Input/Output Signals

B |/O Connector Specification : 10150-3000PE (3M)

1 - N 26
! T~ o o 27
3 \\‘\\D—D Di\
4 0O V D_* I 27
[} O \\
0 ] 0 ] ™~ 29
o |D 44
o |o 46
22 R 47
24 a7 48
0 ) o i 49
el o]
23 T 50
25

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

3.5.1 Names and Functions of Digital Input/Output

Signals
B Names and Functions of Digital Input Signals (I/O Connector)
Pin . . .
No Name| Assignment | Content Details Function
21,11| +24vV |  DC 24V DC 24V =5 mmon
input
When the SVON signal is turned ON, it
12 DI 1 SVON Servo On |becomes an operable state. (Servo On Status)
When OFF, the motor will be free-run.
The motor is stopped to prevent the actuator
Forward ; ina b dth £ motion in th
13 DI 2 POT (CCcw) rom moving beyond the range of motion in the
hibited forward direction and how to stop changes by
Prohibited | 19x2013] setting Value.
Reverse The motor is stopped to prevent the actuator
from moving beyond the range of motion in the
4 | DI3 NOT (Cw) Lo
hibited reverse direction and how to stop changes by
Prohibited | 10,2013] setting Value.
15 Dl 4 A-RST Alarm reset | Release the servo alarm status.
16 DI 5 START Opsetr;ttlon Index position operation starts.
17 DI 6 STOP Servo stop | Stop operation.
When the index type is Registration Absolute or
Operation | Registration Relative, when the REGT signal
18 DIv REGT after sensor |turns ON, it operates by changing the set
driving speed and moving distance.
When the EMG signal is ON, the servo makes
19 DI 8 EMG Emergency |an emergency stop and generates ‘W-80’. At
stop this time, the stopping method differs according
to the set value of [0x2013].
5 DI 9 HOME Origin ThIS.IS the HOME sensor input signal used for
sensor homing.
Origin
23 | DI10 HSTART operation | Start homing operation.
start
24 | DI ISELO Index
selection 0
25 | DI12 ISEL1 Index
selection 1
26 | DI 13 ISEL2 l'”d.ex _ _
selection 2 | select the index for operation among the
Index indexes from 0 to 63.
27 | DI14 ISEL3 ;
selection 3
28 | DI15 ISEL4 Index
selection 4
29 | DI16 ISEL5 Index
selection 5
P control | When the PCON signal is turned ON, it is
** PCON .
action converted from PI control to P control.
* GAIN2 Switch from | When GAIN2 signal is ON, speed control gain
Gain 1to 2 |1 is converted to gain 2.




3. Wiring and Connection

When the PCL signal is ON, forward torque is

Forward limited. The operation is set by [0x2110] setting,
torque limit | and the torque limit value is determined by
[0x2111].

** PCL

When the NCL signal is ON, reverse torque is

Negative |limited. The operation is set by [0x2110] setting,
torque limit | and the torque limit value is determined by
[0x2112].

**NCL

If the PAUSE signal is input during index
operation, it decelerates to a stop. If the
** PAUSE Pause PAUSE signal is input again in the paused
state, the operation of the original index is
restarted.

When absolute value data is requested from
Absolute |the absolute encoder, the absolute encoder

* ABSRQ position data is transmitted to the host controller in the
data request | form of quadrature pulses through the output of
AO and BO, which are encoder output signals.

 JSTART Jog When the contact is ON, jog operation starts at
Operation |the speed set in [0x2300].
Jog rotation N . L
* JDIR direction Chang.es the direction of rotation during jog
. operation.
selection
| When the contact is ON, it does not receive a
** PCLR 'npgltegl: S€ | power pulse and makes the position error 0.
Operation mode can be set in [0x3005].
When the AOVR signal is ON, the index
Speed operation speed is overridden according to the
* AOVR override |voltage input to A-OVR (Al2).
Select The override value is applied by the analog
speed override mode [Ox221E]
Select the command rotation speed for speed
control operation. Depending on the state of
the contact, the speed command changes as
** SPD1 multi-speed | follows.
1 Input device
Speed
SPD1 | SPD2 | SPD3
multi-step speed
X X X commandl
(Parameter 0x2312)
multi-step speed
(0] X X command2
(Parameter 0x2313)
multi-step speed
multi-speed X 0 X command3
** SPD2 2p (Parameter 0x2314)
multi-step speed
(o) (o) X command4
(Parameter 0x2315)
X X o multi-step speed
command5
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3. Wiring and Connection

(Parameter 0x2316)
multi-step speed
(0] X (0] command6
(Parameter 0x2317)
multi-speed multi-step speed
™+ SPD3 3 X o) o) command?
(Parameter 0x2318)
multi-step speed
(0] (0] (0] command8
(Parameter 0x2319)
Operation
* MODE mode Convert driving mode while in use.
switching
Block
** INHIBIT command | Input pulses are not counted as command pulses.
pulse
Touch The probe signal to rapidly store the position
** PROBE1
probe 1 value 1
Touch The probe signal to rapidly store the position
** PROBE2
probe 2 value 2
Vibration This is the vibration control filter signal 1
according to the vibration control filter function
** VSF1 Suppression | setting (0x2515).
i When assigned, it is the same as the SPD1
Filter 1| setting value.
Vibration This is the vibration control filter signal 2
according to the vibration control filter function
** | \VSF2 Suppression | setting (0x2515).

When assigned, it is the same as the SPD2

Filter 2 setting value.
Absolute
value
* ABS_Reset Initialize multiturn and singleton values.
encoder
reset
Positive | During jog operation, it operates in the positive
*PJOG direction.
JOG Function can be set at [0x300A].
" Negative | pyring jog operation, it operates in the negative
NJOG directi ;
10G irection. Function can be set at [0x300A].

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

parameters. For more information, refer to "11.2 Input/Output Signals Setting.

Note2) Wiring can be also done by using COMMON (DC 24 V) of the input signal as the GND.

Note3) SPD1 and LVSF1, SPD2 and LVSF2 signals use the same set value when allocated, and the

function is different according to the operation mode. (Speed operation: SPD1, SPD2 / Position

operation: LVSF1, LVSF2)
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3. Wiring and Connection

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

Pin No. | Name | Assignment Content Details Function
35 DO 1+ ALARM+
Servo alarm Outputs when a servo alarm occurs.
36 DO 1- ALARM-
37 DO 2+ RDY+ This signal is output when the main
power is established and the
Servo ready preparations for servo operation are
38 DO 2- RDY- complete.
It turns OFF when an alarm occurs.
39 DO 3+ BRAKE+ As a brake control signal installed
Brake inside or outside the motor, the
20 DO 3- BRAKE- signal is output when the SVON
contact is OFF.
41 DO 4+ INPOS1+ As a signal output when the
Position reached |command position is reached, the
1 output condition can be set by the
42 DO 4- INPOS1- set values of [0x2401] and [0x2402].
43 DO 5+ ORG+ Origin operation | When origin operation is completed,
44 DO 5- ORG- completed a signal is output.
45 DO 6+ EOS+ Operation When Index operation is completed,
46 DO 6- EOS- completed a signal is output.
47 DO 7+ TGON+ Rotation It is output when the motor is rotating
48 DO 7- TGON- detection beyond the [0x2405] set value.
49 DO 8+ TLMT+ A signal is output when the output of
Torque Limit the drive is limited to the torque limit
50 DO 8- TLMT- setting value.
When the motor reaches the limited
- - speed, a signal is output, and the
VLMT Speed limit limited speed can be adjusted by
setting [0x230D] and [0x230E].
When the difference between the
- command speed and the current
INSPD Speed reached speed is less than the set value of
[0x2406], a signal is output.
* WARN Servo warnin When a warning occurs, a signal is
9 |output.
- As a signal output when the
** INPOS2 Position reached | command position is reached, the
Completion 2 output condition can be set by the
set values of [0x2403].
**|OUTO Index output O
*»* |OUT1 Index output 1
“ |OUT2 Index output 2 Outputs the number of the index
currently being executed from 0 to
** |OQUT3 Index output 3 | 63.
*»* |OUT4 Index output 4
*»* |OUTS Index output 5

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

refer to "11.2 Input/Output Signals Setting. |
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3. Wiring and Connection

3.5.2 Names and Functions of Analog Input/Output
Signals

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

Pin No.

Name

Content

Details Function

A-TLMT

Analog torque
input(Command/
limit)

Index Operation mode: It applies -
10~+10V between A-TLMT (Al1) and
AGND to limit motor output torque. The
relationship between input voltage and
limit torque depends on the set value of
[0x221C].

Torque Operation mode: analog torque
command is applied by applying -
10~+10V between A-TLMT (Al1) and
AGND. The relationship between input
voltage and command torque depends
on the set value of [0x221C].

A-OVR

Analog speed input
(Command/Override)

Index Operation mode: Override the
index operation speed by applying -
10~+10V / 0~+10[V] between A-OVR
(AlI2) and AGND.

The override value is applied by the
analog speed override mode [0x221E].

In addition, it is possible to select
whether or not to use the function by
AOVR contact input.

Speed operation mode: Analog speed
control is performed by applying -10 to
+10V between A-OVR(AI2) and AGND.

The relationship between input voltage

and command speed depends on the
set value of [0x2229].

AGND

AGND (0V)

Analog ground

10

AGND

AGND (0V)

Analog ground

B Names and Functions of Analog Output Signals (Analog Monitoring

Connector)

Pin No. Name Content 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

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

parameter setting.

For more information, refer to "12.5 Analog Monitor. |
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3. Wiring and Connection

3.5.3 Pulse string input signalnames and functions

B Pulse string input signal (I/O connector)

Pin No. Name Content Details Function
30 PULCOM +24[V] power Input | Enter the command pulse string.
Input forward pulse string between PF+ and PF-,
31 PF+ and input reverse pulse string between PR+ and
32 PF- PR-. o ,
It operates when Pulse Input Position is selected in
33 PR+ [0x3000], and the position input pulse logic setting
can be changed in [0x3003] and the pulse input
pulse setting in [0x3004].
The maximum input frequency is 1Mpps for the line
34 PR- p q y pp

drive method, and the maximum input frequency is
200kpps for the open collector method.

In case of line drive method, PULCOM is not used

3.5.4 Names and Functions of Encoder Output Signals

B Encoder Output Signal (I/O connector)

Pin No. Name Content Details Function

L AO Encoder signal

2 /AO A
Outputs the A, B, and Z phases of the

3 BO Encoder sianal encoder signals that have been divided and

nco %r signal | yrocessed in the form of a line drive.

4 /BO The number of output pulses can be set in
[0x3006].

5 s Encoder signal

6 1ZO z

Notel) When using open collector output, set the value of encoder output mode [0x3007] to 1 and wire to

digital output signals DO06(A0), DO07(B0), DO08(Z0).

Note2) When using open collector output, overlapping assignment of digital output signals is not allowed.
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3. Wiring and Connection

3.5.5 Examples of Connecting Input/Output Signals

B Examples of Connecting Digital Input Signals

A Caution

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

Each input contact can be assigned to 38 functions.

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

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

External Power

supply Servo drive

12 VDC to
24 VDC

[
e Internal
B T AY 'i‘ J circuit

DI1

w N

AV Infcerqal
circuit

[B ]

DI8 =1
O O R1

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

Example of wiringDigital Output Signals

A\ Ccaution

individual signal.

Servo drive

2. Each output contact can be assigned to 19 output functions.

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

4. Overvoltage or overcurrent may damage the device because it uses an internal transistor switch.
5. The rated voltage and current are DC 24 V + 10% and 120 [MA].

. DO1+1 ZI_

Internal
L 4
circuit

DO1-

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

o Lt

¢

Internal
circuit 3

DO8- | |

] |

BRAKE -

Servo drive (Note2)
(Notet) DC24V_BK
DC24V_|O DC9OV BK RAT @
BRAKE + | -

path |

to 1.2 Product specifications)

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

Servo motor

BK+

BRAKE

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

Notel) For DO1~ DOS8 output signals, the GND24 terminal is separated.

e | 333



3. Wiring and Connection

3-34

B Examples of wiring analog input signals

A\ Caution

1. Please refer to

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

I'5.4 Analog Velocity Override; and
operation method of analog input signal.

2. The range of analog input signals is -10V to 10V.
3. The impedance of the input signal is about 10KQ.

M'11.8 Torque Limit Function for the

Servo drive

o]

4. Example of resistance selection when using 24V input voltage




3. Wiring and Connection

Example of wiring ofAnalogOutput Signals

A\ Caution

For monitoring signal setting and scale adjustment, refer to "12.5 Analog Monitor | .

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

L} ANALOG MONITOR1

— ANALOG MONITOR2
[T
AGND

aprwnNPRE

)
\/
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3. Wiring and Connection

3.5.6 Pulse string input signal

B Linedrive(5[V]) Pulse input

Twisted Pair

Host controller Shield Wire Servo drive

- — . pEs

— > PE-] YK

PR+

RS 144

. . Line receiver
Line driver

B Open collector (24[V]) Pulse input

Host controller Servo drive
LGND24 | +24[V] [Pulse COM
N . 1 ¢
|{PR- YK
GND24|  Shield Wire
FG

PF+ and PF- are not used.
B 12[V] or 5[V] NPN open collector pulse command

M,I:i,,?,sj.,\, Servo drive
- - - [PRT
GND12 R PF+
Power Note PF- ¥ K
NPN PR- \ 4 K

FG

Notel) When using power supply 5[V]: R=100~150[Q], 1/2[W]
When using power supply 12[V] : R=560~680[Q], 1/2[W]
When using power supply 24[V] R=1.5[kQ], 1/2[W]
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3. Wiring and Connection

3.5.7 Connection diagram of 1/0 Signal

+24V IN

DC 24V

Command
ulse input

Host

controller

Analog inpu

Analog torque

(command /

-10V~+10V A-OVR
Analog speed input
(command/override) AGND

Notel) The input signals DI1 - DI10 and output signals DO1 - DO8 are the factory default signals.
Note 2) DO06, DO07, and DOO08, which are digital output signals, cannot be duplicated when the encoder output
mode [0x3007] is set as line drive + open collector. Also, since the output current is weak when used as an open

collector, there is a possibility of non-operation if a mechanical relay is applied. Please use a digital switch. Please

input

Note) (DO6)
—o— ISELO 724 DIB AC%
— ISELT 725 Dic 46 EOs-
e [Erm fm e N gonr oo
o ISEL3 727 (DIE) 28 | TconN- }—->
—o— ISELA 728 (DID)
— Note) (DO8) 3 TvT+
L ISELS 729 DI10 — E
o [ TmMT- >
PCON *x
GAINZ - i INHIBIT
BCL = o VIMT
NCL ** ** INSPD
=1 [o o
SPD2 o -
SPD3 *k e 1OUTO
MODE B ** 10UT1
PAUSE - = IoUT2
ABS_RQ = = 1OUT3
JSTART = - 1oUT4
JDIR - = 1OUTS
PCLR P Encoder
AOVR = - output
PROBE1 rx
PROBE2 = (e z
LVSF1 o 2
3
}—————| PULCOM 30 |I S
— =
=] =
PF+ EX b =
PF- 32 L]
Line driver
33
| == 1
34
_ _ ™4 _ "™ open collector
t
0V OV T 7]
AGND s
[ 5 ]
10
Analog output
7_[MONITOR 1
10V ~+10V
3 AGND
Analhog 2 |MONITOR 2
monitor : -10V ~+10V
2 AGND

be careful.

Digital input

— o— POT

—— NOT
—o EMG

2

/12

4

/13
/14
/15
/16
/17
/18

JHEAR

/19

N
N
w

(DOH—7
~ =

3.92kQ
[SI]
(DO)—5=
DI2
38
DI3

DO3
ot (POI5
DI5) 40
218 (©OS—3

DIo
EE 44
DIA

Digital output

ALARM +
ALARM-

RDY-

BRAKE+

INPOS1T +
INPOS1 -

i
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3. Wiring and Connection

3.6 Encoder signal (ENCODER connector) wiring

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

=~ o8
20 ]
03 9 010
40, H
05 o2
60l

U
07 13 014

3.6.1 Option cable connection example

B APCS-EOO0AS cable (Quadrature Type)

AWG24 7Pair Twiste .
orvo Mow! Stied Wire . Serve Drive

1 ’ 1A 13

2 /A 12

3 B 11

4 /B 10

5 Z 9

6 /[Z L8

z U 5

8 /U 6

9 \ 3

1 AV W

11 W 1 Cable

Connector(Encoder

giglneeotor 14 [ 2 Maker — 8[\; !
Maker - Tyco L 5V 4 14  10314-52A0-008
172163-1 1 GNDJL 7 10114-3000VE
1703611 i ¢t SHO | Frame
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3. Wiring and Connection

B APCS-EOOOBS cable (Quadrature Type)

Servo Motor AWG24 7Pair Twisted Servo Drive
<hield.Wire

A i A 113

B /A 12

C B 11

D /B 10

E Z 9

F /Z 8

K U 5

L /U le6

M V 3

N /N L4

P W 1 Cable

R /W 2 Connector(Encoder)
Cable H sv_g 14 qwoask1e4r-523A'\<A)-oos
Connector G GNDY 7 10114-3000VE

J

MS3108B20-295 1\ J| A ... e * SHD Frame

B APCS-EO0OCS cable (Serial-singleturn Type)

AWG24 4Pair Twist

zevo oot _Shield Wire bervo Diive
1 i t MAYL 3
2 /MAL 4
3 SL 5
4 /SL 6
7 5V 14
8 GND}L 7
Cable Cable
Connector Connector(Encoder)
Maker — Tyco Maker — 3M
1768611 10314-52A0-008
10114-3000VE
9 reereeesssen y— # SHD | Frame
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3. Wiring and Connection

3-40

Servo Motor

AWG24 4Pair Twist

B APCS-EOOODS cable (Serial-singleturn Type)

Servo Motor

Connector
Tyco Connector
(7Ciruits)

B APCS-EOOOES cable (Serial-singleturn Type)

_ShleIdW|re Servo Drive
A ’ T MAL 3
B /MAL 4
C SL 5
D /SL 6
H 5V 14
G GNDJ 7
Cable
Connector(Encoder)
Maker — 3M
10314-52A0-008
10114-3000VE
JI M ¢’ SHO | Frame
AWG24 4Pair Twist .
_Shield Wire 2ervo Drive
1 ’ T MAL 3
6 /MAL 4
2 SL 5
7 /SL 6
9 5V 14
4 GNDJ 7
Cable
Connector(Encoder)
Maker — 3M
10314-52A0-008
10114-3000VE
51 M ¢’ SHO | Frame




3. Wiring and Connection

B APCS-EO00CS1 cable(Serial-Multiturn Type)

AWG24 4Pair Twist

Servo Motor _Sh|eIdW|re Servo Drive
1 i T MAL 3
2 /MA L 4
3 SL 5
4 /SL 6
A BAT+
6 BAT—
7 Ay | 14
8 GNDJL 7
Cable
8i:|neector Connector(Encoder)
_ Maker — 3M
MS3108520-29S {0314-52A0-008
10114-3000VE
9 e L — s SHD | Frame
B APCS-EO0ODSI cable(Serial-Multiturn Type)
AWG24 4Pair Twist .
Servo Motor Sh|e| dV\(we Servo Drive
A i MA]L 3
B /MAL 4
C SL 5
D /SL 6
E BAT+
E BAT—
H BV 1 14
G GNDJL 7
Cable Cable
Connector Connector(Encoder)
MS3108520-29S Maker — 3M
10314-52A0-008
10114-3000VE
JI M y — ¢ SHD | Frame
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3. Wiring and Connection

B APCS-EOO0OESI cable(Serial-Multiturn Type)

Servo Motor

Connector
Tyco connector
(7Ciruits)

AWG24 4Pair Twist

_Shield Wire 2ero Drive

1 ’ T MAL 3

6 /MAL 4

2 SL 5

7 /SL 6

8 BAT+

3 BAT-

9 5V 14

4 GND} 7
Cable
Connector(Encoder)
Maker — 3M
10314-52A0-008
10114-3000VE

51 M ¢’ SHO | Frame




3. Wiring and Connection

3.6.2 Linear scale and third party encoder connection

example

B Connection diagram when applying Tamagawa Encoder (17bit

incremental)

Servo Motor

AWG24 2Pair Twist

_Shield Wire 2ervo Drve
PS 5
/PS 6
E5V ] 14
EOQV ] 7
Cable
Connector(Encoder)
Maker — 3M
10314-52A0-008
10114-3000VE
rvssresnnns o # SHD | Frame

B Connection diagram when applying EnDat 2.2 Encoder

Servo Motor

AWG24 4Pair Twist

Shield Wir

Servo Drive

EnDat_CLK+

EnDat_ CLK-

EnDat_Data+

o [0 P> oo

EnDat_Data—

GND

¢ SHD

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

Frame
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3. Wiring and Connection

3-44

In case there is no Quadrature Type Hall sensor

Servo Motor

Servo Drive
A 13
/A 12
B 11
/B 10
Z 9
/Z 8
U 5
\-\ gy | 14
r GND] 7
Cable
Connector(Encoder)
Maker — 3M
10314-52A0-008
10114-3000VE
............... | —— SHD Frame




4. L7P Indexer overview

4.1

The L7P drive supports the Indexing Position method, which generates and controls position
commands internally for positioning, and the Pulse Input Position method, which controls by
receiving pulse string from the outside. Speed operation that controls speed with external
analog voltage and internal parameters. , It supports torque operation that controls torque
with an external analog voltage.

4.2

Control method

L7P Indexer overview

Indexing Position operation

Indexing Position mode is a position control mode that drives to the target position by

creating a position profile inside the drive without an external upper controller. To use the

index function, set the control mode (0x3000) to ‘index mode’ 0.

The block diagram of Indexing Position mode is shown below.

Control Mode : Indexing Position
Torque Offset (0x60B2)
Velocity Offset (0x60B1
P { ) Gear Ratio
Load Indexing " 5
Buffer —@_> ] Position Demand Positjon Demand Internal,
(Index00 ~ 63 ) V:Iue (0x6062)  Valug (0x60FC)
Software Min./Max. Position Limit (0x607D:01/02) ; : + Ll
e o . ! " i Position Velacity Torque
’S:fol:vﬂanr‘e Position Limit Function Select R > Gear Ratio |-O Control Control Control
i X 7'y A
Analog Velocity Override Mode (0x221E; /
g ity [( ) > >
Trajectory Enc.
Modulo Factor (0x240C) @ »| Gonerator
Coordinate Select (0x3001) (3)
=/
Control Mode (0x3000) )
(4) >
Start Index Number(0~63) (0x3008) G N
(5) >
Quick Stop Deceleration (0x6085) N
Quick Stop Option Code (0x605A) N
__ Torque Actual Value (0x6077) 2
« ®
__ Velocity Actual Value (0x606C) I Gear Ratio Velocity
- N Inverse W Calculation
Position Actual Internal
_ Position Actual Value (0x6064) @) Gear Ratio Value (0x6063) Position
- N | inverse | Calculation
_ Pulse Output (A/B/Z Phase) Encorder Output Pulse
- Regeneration
A
-2
Position Demand » i .
Trajector:
Value (0x6062)  (©) ey
+ iti i ias
Following Error Actual Value (0x60F4) ositionkWindow](0x507) Position
« O O 1 .
: Drive Status |
5 o 1 —
Following Error Window (0x6065) : Output1(0x2121.04, 10) .Posmop Posiﬂo!i +
- v L B ot WindowTime [4-{ Reached Window [« --( )«(8)-e-
n i (0x6068 Comparator -
Output1(0x2121.01) Following Following i ) P ¥
-------------------- Error TimeOut [&-4 Error Window |&-- Position Actual
(0x6066) Comparator Value (0x6064)

Position Reached




4. L7P Indexer overview

4-2

B Related Objects

Index Ir?éljgx Name Va:;isgle Accessibility aIIS(I:Da(t)i - Unit
0x2121 - Drive Status Output 1 UINT RO Yes -
0x2122 - Drive Status Output 2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO 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
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
0x605A - Quick Stop Option Code INT RW No -
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms

- Gear Ratio - - - -

0 Number of entries USINT RO No -
0x6091

1 Motor Revolutions UDINT RW No -

2 Shaft Revolutions UDINT RW No -
0x240C - Modulo Factor DINT RW No uu
0x3000 - Control mode UINT RW No -
0x3001 - Coordinate Select UINT RW No -
0x3002 - Coordinate Select UINT RW No -
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0x3006 - Encoder output pulse UDINT RW No Pulse
0x3007 - Encoder output mode UINT RW No
0x3008 - Start Index Number(0~63) UINT RW No -
0x3009 - Index buffer mode UINT RW No -
0x300A - IOUT Configuration UINT RW No -
- Index 00 - - - -
0 Number of entries USINT RO No -
1 Index type UINT RW No -
2 Distance DINT RW No uu
3 Velocity DINT RW No UU/s
4 | Acceleration DINT RW No uu/s?
0x3100 5 Deceleration DINT RW No Uu/s?
6 Registration Distance DINT RW No uu
7 Registration Velocity DINT RW No UU/s
8 Repeat Count UINT RwW No -
9 Dwell Time UINT RW No ms
10 |Next Index UINT RW No -
11 | Action UINT RW No -
0x313F - Index 63 - - - -
0x221C ) éggllgg Torque Input(command/limit) UINT RW Yes 0.1%/\V
0x221D ) Analog Torque Input(command/limit) INT RW Yes mv
Offset
0x221E - Analog Velocity Override Mode UINT RW Yes -
Ooxe21F | - |Analog Velocity INT RW Yes mv

Input(command/Override) Offset
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B Internal block diagram of Indexing Position mode

Analog Input1
12bit A/D
A-TLMT

Analog Torque Limit

Scale 0x221C

Offset 0x221D
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Torque Offset
[0.1%)
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Torque
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Filter 0x210F

Function

) &

Speed Control
P Gain

| Gain
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Inverse

P/PI Gain Conversion

P/PI
Mode

Torque
Speed

Acc.

Following
Error

1

Notch Filter
Adaptive Filter
function Select
Frequency Width Depth

[ oxas01 ] [ ox2502 | [ 0x2503 |

[ ox2504 | [ ox2505 | [ ox2506 |

[ ox2507 | [ 0x2508 | [ 0x2509 |

[ oxa50a ] [ oxe508 | [ ox250C |

l*—
»
>
+
+
+

»

l

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

Positon
Calulation

LS—ELEC'!_!_-HC

Disturbance
Observer

Gain 0x2512

v

Torque Command
Filter

Current Control

Filter
y

Torque Limit

Select

Ext. Positive | 0x2111
Ext. Negative | 0x2112

A,

0x6074
Torque Demand
Value [0.1%]

Positive

Negative

Max.
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4.2.1 Coordinate system setting

In the case of indexing mode, the following two coordinate system methods can be used.

B Linear coordinate system

A linear coordinate system displays position values in the range of —2147483648 to
+2147483647. If the value exceeds +2147483647 while rotating in the forward direction,
the smallest value, -2147483648, is displayed. If the value exceeds -2147483648 while
rotating in the reverse direction, the largest value, +2147483647, is displayed.

A

+2147483647

/

—2147483648
Forward rotation Reverse rotation

When controlling the following 6 types of PTP positions, the control mode (0x3000) must
be set to the linear coordinate system.

= Absolute Move

In absolute value movement, the final movement distance is operated as much as the difference
between the target movement distances (Distance) from the current position.

= Relative Move

When moving the relative value, the final movement distance is operated as much as the value of
the target movement distance (Distance).

= Registration Absolute Move

While driving to the target position, it is changed to the registration speed and distance by the
REGT signal input from the outside, and continues to operate to the new target position (absolute
value) continuously during the operation of the existing target position.

» Registration Relative Move
While driving to the target position, it is changed to the registration speed and distance by the
REGT signal input from the outside, and continues to operate to the new target position (relative
value) continuously during the operation of the existing target position.

= Blending Absolute Move

After receiving a new position command while driving to the target position, it subsequently drives
to the new target position after driving to the existing target position(absolute value).

= Blending Relative Move

After receiving a new position command while driving to the target position, it subsequently drives
to the new target position after driving to the existing target position(relative value).

| 45
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B Rotation coordinate system

A rotating coordinate system only displays position values as positive values. The
displayed range depends on the setting value of Modulo Factor and is displayed in the
range of 0 to (Modulo Factor-1).

If the value of (Modulo Factor-1) is exceeded while rotating in the forward direction, the
smallest value, 0, is displayed. Conversely, if it rotates in the reverse direction and
exceeds the value of 0, it is displayed as the largest value (Modulo Factor-1).

Position

A

Modulo Factor

Forward rotation Reverse rotation

When controlling the following 5 types of PTP positions, the control mode (0x3000) must
be set to the rotation coordinate system. At this time, the setting of the Modulo Factor
must be correct.

Rotary Absolute Move

The operation direction is determined according to the relationship between the current position and
the distance value, and position operation is performed. It doesn't necessarily travel short distances.
Depending on the distance value, rotation is possible only within one turn (the value set in Modulo
Factor).

Rotary Relative Move

If the distance value is (+), the position operation is in the positive direction, and if (-), the position
operation is in the negative direction. Depending on the distance value, it can rotate more than one
turn (the value set in Modulo Factor).

Rotary Shortest Move

Based on the current position, the driving direction is determined according to a short distance, and
position driving is performed. Depending on the distance value, rotation is possible only within one
turn (the value set in Modulo Factor). Distance values are treated as absolute values.

Rotary Positive Move

It always performs position operation in the (+) direction. Depending on the distance value, rotation
is possible only within one turn (the value set in Modulo Factor). Distance values are treated as
absolute values.

Rotary Negative Move
It always performs position operation in the (-) direction. Depending on the distance value, rotation

is possible only within one turn (the value set in Modulo Factor). Distance values are treated as
absolute values.
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4.2.2 Index structure

The structure of the index is as follows.

Item

Details

Linear

Coordinate

Index Type

0 : Absolute Move

1 : Relative Move

2 : Registration Absolute Move

3 : Registration Relative Move

4 : Blending Absolute Move

5 : Blending Relative Move

Rotary

Coordinate

6 : Rotary Absolute Move

7 : Rotary Relative Move

8 : Rotary Shortest Move

9 : Rotary Positive Move

10 : Rotary Negative Move

Distance

-2147483648 ~ +2147483647(Unit: UU")

Velocity

1 ~ 2147483647(Unit: UU/s)

Acceleration

1 ~ 2147483647(Unit: UU/s?)

Deceleration

1 ~ 2147483647(Unit: UU/s?)

Registration Distance

-2147483648 ~ 2147483647 (Unit: UU)

Registration Velocity

1~ 2147483647(Unit: UU/s)

Repeat Count

1~ 65535

Dwell Time 0 ~ 65535(Unit: ms)
Next Index 0~63
0 : Stop
Action 1 : Wait for Start

2 : Next Index

*UU: User Unit
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4.3

Pulse Input Position Operation

The L7P servo drive provides a mode for positioning using pulse train input from an external
controller. To use the pulse input type position control mode, the control mode (0x3000) must

be set to 1, ‘pulse input type position control mode’.

The block diagram of Pulse input position mode is shown below.

Control Mode : Pulse Input Position
Torque Offset (0x60B2)
Velocity Offset (0x60B1 .
elocity Offset (0xG0B1) Gear Ratio
Pulse Input ( PF+/PF- , PR+/PR- ) Position Demand Positjon Demand Internall
(—» Value (0x6062)  Valug (0x60FC)
A A
@ E + +
Pulse Input Logic (0x3003) o> Gear Ratio |ep| Position —:(")—b Vool | Torque
Pt ~og Control Control Contral
X y 7y
Pulse Input Filter (0x3004)
Puise
Input Enc.
Setup
Control Mode (0x3000)
< Torque Actual Value (0x6077) @
__ Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- o Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) @) _ | GearRatio Value (0x6063) Position
< ) M Inverse Calculation
i
_ Pulse Output (A/B/Z Phase) Encorder Output Pulse E
- Regeneration T
i
'
. 0
Position Demand Lo :
T t
Value (0x6062) @ : i
+ ! Position Window (0x6067) Position

___________________________________________________ .-
1
Following Error Window (0x6065) i
|
Drive Status N + - i
Output1(0x2121.01) Following Folowing ;
------------------- Error TimeOut [«-1 Error Window [«--
(0x6066) Comparator

Following Error

&

Drive Status

Position Reached

Output1(0x2121.04, 10)

Position
WindowTime

(0x6068)

Position

{1 Reached Window

Comparator

50
v

Position Actual
Value (0x6064)
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B Related Objects

Sub

Variable

PDO

Index Index Name type Accessibility allocation Unit
0x2121 - Drive Status Output 1 UINT RO Yes -
0x2122 - Drive Status Output 2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms

- Gear Ratio - - - -

0 Number of entries USINT RO No -
0x6091

1 Motor Revolutions UDINT RW No -

2 Shaft Revolutions UDINT RW No -
0x240C - Modulo Factor DINT RW No uu
0x3000 - Control mode UINT RW No -
0x3001 - Coordinate Select UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3003 - Pulse Input Logic Select UINT RW No -
0x3004 - Pulse Input Filter Select UINT RW No -
0x3005 - PCLEAR Mode Select UINT RW No -
0x3006 - Encoder output pulse UDINT RW No Pulse
0x3007 - Encoder output mode UINT RW No
0x221C - Analog Torque Input(command/limit) Scale UINT RW Yes 0.1%/V
0x221D - Analog Torque Input(command/limit) Offset INT RW Yes mV




4. L7P Indexer overview

B Internal block diagram of Pulse Input Position mode

0x60B1
Velocity Offset

[Uu/s]
. Gear Ratio
Velocity
GREGFE Feed-Forward +
X
 0x6062 Position Demand Gain
Pulse Input Position Demand Internal Value +
FP/FP. Value [UU] pulse] Filter
RP+/RP-
Pulse Input Setup Gear Ratio Smoothing Position Control
; Position Command Filter + P Gain +
Logic 0x3003 " Motor | 0x6091:01 | e Filter Time Gain 1
A - +
" Average .
- Filter 0x3004 Shaft | 0x6091:02 Filter Time Gain 2
X:

Control Mode

Touch Probe 1/2
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Position Valug[%l\]

Touch Probe 1/2
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__Position Value[UU]

0x6063
Position Internal
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0x60F4
Following Error
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Inverse

0x2121: 04, 10
Drive Status
Output 1

Position Reached Window
Comparator
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et Time1
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Q ;:::: Encoder Output Pulse Value [UU] Time2
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Z phase g Waiting
OutPulse 0x3006 Time1
Waiting

Output Time2
Mode 0x3007

Analog Input1
12bit A/D
A-TLMT

Analog Torque Limit

Scale 0x221C
Offse ™ y221D
t

0x60B2
Torque Offset

Torque .
Feed-Forward v+ Notch Filter

fo1%] > Gain > funcion seleo
Velocity Filter | 0x210F P/PI Gain Conversion ’ Frequency  Width Depth
Limit o 1 [ oxes01 | [ ox2602 | [ ox2508 |
Function
Speed Control Mode 2 [oxes04 | [(oxzs05 | [[0x2506 |
P Gain | Gain
_® > Torque 3 [ ox2507 | [ ox508 | | ox2509 |
| 1
. P 4 | oxa50a | [ oxzs08 | [ oxzsoc |
Acc.
Gear Ratio | Following ¢
Inverse Error Torque Command

Filter

Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
Observer

Gain 0x2512
Filter Torque Limit
Velocity Y

Calulation Select
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@ — o Current Control
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Calulation

A
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4.4 Speed operation

The speed operation mode is used to control the speed by applying the speed command in the

form of digital input to the servo drive using the speed command in the form of analog voltage

output from the host controller and the parameter set value inside the servo drive.

Set the control mode [0x3000] to 2 and select the speed command switch selection [0x231A]

according to the way you want to command the servo drive.

The block diagram of the speed operation mode is as follows:

Control Mode : Velocity
Torque Offset (0x60B2)

Analog Velocity Command(A-OVR)

Digital Velocity Command(SPD1, SPD2, SPD3)

@_, Velocity Demand
O-’ / N Vilue (0x606B)
1

¢

Enc.

Velocity Torque
Generate Control Control
Analog Velocity Command Scale(0x2229) Velocity 4 A
Command
Velocity Command Switch Select(0x231A)
Control Mode(0x3000)
< Torque Actual Value (0x6077)
_, Velocity Actual Value (0x606C) Velocity
- Calculation
_, Position Actual Value (0x6064) Position
- Calculation

Target Velocity P~ L
(Ox60FF) @

Target Reached in
Statusword (0x6041.10)| Velocity Window

""""""""" Time (OX606E)

A

+ e -
Velocity Reached | é‘
1 Window «

Comparator Velocity Window

Velocity Reached

(0x606D)
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B Related Objects

Index Ir?cLilgx Name Veg/iggle Accessibility allgtg(t)ion Unit
0x2121 - Drive Status Output 1 UINT RO Yes -
0x2122 - Drive Status Output 2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms
0x3000 - Control mode UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3006 - Encoder output pulse UDINT RW No Pulse
0x3007 - Encoder output mode UINT RW No
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
0x2207 - Digital Input Signal 8 Selection UINT RW No -
0x2208 - Digital Input Signal 9 Selection UINT RW No -
0x2209 - Digital Input Signal 10 Selection UINT RW No -
0x220A - Digital Input Signal 11 Selection UINT RW No -
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0x220B Digital Input Signal 12 Selection UINT RW No -
0x220C Digital Input Signal 13 Selection UINT RW No -
0x220D Digital Input Signal 14 Selection UINT RW No -
0x220E Digital Input Signal 15 Selection UINT RW No -
0x220F Digital Input Signal 16 Selection UINT RW No -
0x221C ég:llgg Torque Input(command/limit) UINT RW Yes 0.1%/\V/
0x221D érgfz;leotg Torque Input(command/limit) INT RW Yes mv
0x221F (A(\:I;?]L%gand/Overri(;/gcg#Zet et INT RW Yes mv
0x2227 Analog Velocity Command Filter Time UINT RW No )
Constant

0x2229 Analog Velocity Command Scale INT RW No -
0x222A Analog Velocity Command Clamp Level UINT RW No -
0x2312 Multi-Step Operation Speed 1 INT RW No -
0x2313 Multi-Step Operation Speed 2 INT RW No -
0x2314 Multi-Step Operation Speed 3 INT RW No -
0x2315 Multi-Step Operation Speed 4 INT RW No -
0x2316 Multi-Step Operation Speed 5 INT RW No -
0x2317 Multi-Step Operation Speed 6 INT RW No -
0x2318 Multi-Step Operation Speed 7 INT RW No -
0x2319 Multi-Step Operation Speed 8 INT RW No -
0x231A Velocity Command Switch Select UINT RW No -
0x2227 Analog Velocity Command Filter Time UINT RW No )

Constant

| 4-13
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W Internal block diagram
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4.5 Torque operation

In the torque operation mode, the servo drive receives the voltage corresponding to the desired torque from

the host controller and uses it to control the tension or pressure of the machine mechanism.

Please set the control mode [0x3000] to 3.

To input commands, apply -10[V] to +10[V] voltage to pins 7 and 8 of the I/O connector.

The block diagram of the torque operation mode is as follows:

OP Mode : Torque
Torque Offset (0x60B2)

Analog Torque Command(A-TLMT)

@—>7~4_’

Analog Torque Input(command/limit) Scale(0x221C) Torque

Generate

A

Analog Torque Input(command/limit) Offset(0x221D)

Command

Analog Torque Command Filter Time Constant(0x2228)

»

Speed Limit Value at Torque control Mode(0x230E)

Velocity
Control

Torque
Control

A

_, Torque Actual Value (0x6077) )

-~ N

_, Velocity Actual Value (0x606C) 7 Velocity
< \ Calculation
_ Position Actual Value (0x6064) 3 Position
- o/ Calculation

B Related Objects

Index Ir?élgx Name Ve;;isgle Accessibility aIIcF))(I:?’:l(t)ion Unit
0x2121 - Drive Status Output 1 UINT RO Yes -
0x2122 - Drive Status Output 2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
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0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms
0x3000 - Control Mode UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3006 - Encoder output pulse UDINT RW No Pulse
0x3007 - Encoder output mode UINT RW No -
0x221C _ Analog Torque Input(command/limit) UINT RW No )
Scale
0x221D _ Analog Torque Input(command/limit) INT RW NoO )
Offset
Analog torque Command Filter Time
0x2228 - Constant UINT RW No -
Speed Limit Value at Torque Control
0x230E - UINT RW No -
Mode
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B Internal block diagram of torque operation mode
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5. Indexing Position operation

Indexing Position operation

Index concept

The elements that make up one index are as follows: Distance, Velocity, Acceleration,
Deceleration, Registration Distance, Registration Velocity, Repeat Count, Dwell Time, Next
Index, and Action. See below for a description of each element.

B Distance

It means the movement distance of each index (unit: UU), and you can set the absolute and
relative movement distance. .

The final movement distance in case of absolute value movement is the difference between
the movement distance and the current position, and the final movement distance in case of
relative value movement becomes the movement distance.

The final moving distance means the area in the case of the velocity/acceleration pattern
shown below.

A
Speed
Area=moving
distance

Final moving
distance (+)

—7
Time

)

Final moving
distance (-)
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H Velocity

Set the target speed (unit: UU/s) during index operation. .

The speed is set as a positive (+) value regardless of the travel distance, and the sign of the
target speed is determined according to the sign of the travel distance.

If the moving distance is not sufficient compared to the set values of speed and
acceleration/deceleration, a triangular pattern that does not reach the target speed may be
displayed.

Target speed
= +2000[UU/s]

-1-------- Final moving
\\ distance (+)

e

. 7
Time

Triangular pattern when
moving distance is not
enough

Moving distance

Q)

Target speed
= -2000[UU/s]

B Acceleration, Deceleration

Set the acceleration and deceleration for index operation. It supports asymmetric
acceleration/deceleration operation in which acceleration and deceleration are set differently.

As shown in the figure below, if Velocity = 1000[UU/s], Acceleration = 10000[UU/s2],
Deceleration = 20000[UU/s2] are set, the acceleration time to reach the target speed is
100[ms] (=1000[ UU/s]/10000[UU/s2] ), deceleration time becomes 50[ms] = ( 1000[UU/s] /
20000[UU/s2]).

N
Speed
Asymmetric acceleration and
1000[UU/s] deceleration pattern

Deceleration =
20000[UU/s?]

Acceleration
=10000[UU/s?]

1 ' ; >
K 2 K 2 Time
Acceleration time Deceleration
= 100[ms] time = 50[ms]
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B Registration Distance, Registration Velocity

If the index type is Registration Absolute or Registration Relative, the operation speed and
moving distance can be changed by the REGT signal input from the outside.

The movement distance after REGT signal input is determined by Registration Distance.
The meaning of Registration Distance and Registration Velocity is as follows.
= Registration Distance
It means the moving distance (unit: UU) after inputting the external REGT signal.
= Registration Velocity
It means the moving distance (unit: UU/s) after inputting the external REGT signal.

When the speed changes during registration, the acceleration/deceleration operates
according to the originally set acceleration/deceleration.

N
Speed

Velocity

Registration Distance

Registration (Moving distance after REGT

Velocity” o signal input
—>
i i i Time
1 ) 1
1 1 ) 1
1 1 ) 1
1 1 ) 1
| | |
1 1
REGT ! |_| !
i i i
: [}
INPOS '
1
1

| 5-3



5. Indexing Position operation

B Repeat Count

The index operates repeatedly as much as the value set in the number of repetitions.

During index repetition operation, the value set in Dwell Time (waiting time) is not applied.

N
Speed

Index n2

Index nl1 Indexn1\ | /Indexn1
Repeated Repeated Repeated

START r']

INPOS

y

. 7
Time

B Dwell Time

Set the waiting time between index operations (unit: ms).

The set Dwell Time applies after the operation pattern creation of the index completes as
shown in the figure below.

N
Speed

Index n2 Index n3

/Indexn1 \

START r‘]

INPOS

AN
i 7
Time

E
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5. Indexing Position operation

B Next Index

If the action of the index is set to Next Index (setting value 2), set the number of the next
index to be automatically performed after the index is closed.

For details, please refer to the description of Action's Next Index.

B Action

In the case of Indexing Position mode, the following three methods can be used according to
the indexing action.

= STOP

If the action of an index is set to Stop (setting value 0), the entire sequence ends after the index is
finished.

When START signal is input from outside, indexing position operation starts from the index (0~63)
set in Start Index (0x3008).

N
Speed

Index n1

START r‘]

INPOS

EOS

N
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5. Indexing Position operation

= Wait for Start

If the action of the index is set to Wait for Start (setting value 1), the next index is performed
according to the START signal input after the index is finished.

The index performed when START signal is input is determined by ISELO ~ 5 (Index Select) signals.
In this case, the value set for Next Index is irrelevant.

N
Speed
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
' ' ' ' '
Index nT\ | i Index n2 i i Index n3 i
e q : A q ; A q N
: : : : : Timg
! i i i i i
| 1 1 1 1 1
| 1 1 1 1 1
1 1 1 1 1
1 ) 1 ) 1
1 1 1
START ces : i—| : i—| :
i / i i / i i
ISELO~5 cee X 2 X o m i
o o |
INPOS coe I_l I_l I_
: : : : :
1 1 1 1 1
os| e m —

= Next Index

If the action of the index is set to Next Index (setting value 2), the index set to Next Index is
automatically executed after the index is closed.

It can operate automatically with pre-entered indexes without inputting digital input signals (START,

Index 1

| Index ... |

ISELO ~ 5).
N
Speed
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
i/ Index 1 \1 i Index 3 i i Index 5 i
e | : | ; i .
7
i Next Index:3i i Next Index:5 i i Next Index ... i Time
! i i i i i i
\ | | | | | |
1 1 1 1 1 1
1 1 1 1 1 1
: i i i i i
START m L L :
1 1 1 1 1 1
i i i i i i
INPOS 1 | | | |
) ! ! ! ! !
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5. Indexing Position operation

Action setting example

If you set Wait for Start and Next Index in combination, you can compose a branch structure

sequence as shown in the figure below.

At this time, Action of Index 3 should be set to Wait for Start.

X : Don't Care

| L

[

Speed

ISELO~5
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5. Indexing Position operation

5.1 Index Type

The L7P drive supports index types for indexing position mode.

5.1.1 Absolute/ Relative Move

Point-to-point (PTP) operation method that moves to an absolute or relative position
according to the set speed and acceleration values is the more basic.

B Absolute Move

The final moving distance will be the Distance input value minus the current position. (=
Distance — current position)

Example) If the current position is 1000[UU] and the distance is 500[UU], the moving
distance when performing Absolute Move is -500[UU] and the final position is 500[UU]. That
is, the final position always matches the Distance [UU] value entered by the user in Index.

e A Absolute Move
Index Type Absohde
oistarce uu] || 500 T1(1000[UU]) T1(500[UU])
Walncity [LLYs] 110000
coleration [U/sn2] ?
e () y y N
Registration Distance (UU] o .,
Registsation Velocty [uuys] || 1000000 Time
Repaat Count. 1
MN::]rl:: 2 - Final moving distance
action || [weot for start 7 Speed = -500[UU] (=500[UU] - 1000[UU] )
Copy Pasd

B Relative Move

The final moving distance becomes the Distance input value.

Example) When Current Position Value = 1000 and Distance = 500, when Relative Move is
performed, the moving distance is 500[UU] and the final position is 1500[UU]. That is, the
final position is the sum of the distance value input by the user and the current position value
before moving.

5-8

T1(1000[UU])

Index 0
IndecType, || |Ralstive ¥ N Relative Move
ot || BT Speed Final moving
Velocity [LL/s] 110000 di
Acceleration [ULYs~2] || 1000000 Istance
Deceleration [U/s~2] || 1000000 = 500[UU]
Registration Distance [LU] 0
Registration Velocity [us] || 1000000
Repeat Count || 1
Dwell Time [ms] || 0 <
Mast Indox || |1 >
xcton || [WotTorst <] T T Time
Cogry Paste

T1(1500[UU])



5. Indexing Position operation

5.1.2 Registration Absolute / Relative Move

Operation speed and movement distance can be changed by REGT signal input from
outside.

This function is similar to the motion pattern generation of our previous model VP-3 (position
operation type after feeder and sensor).

B Registration Absolute Move

Absolute movement is performed with the value set in Distance. After inputting the REGT
signal while moving, it drives at the position and speed set in Registration Distance/Velocity.
The movement distance after REGT signal input is setting by Registration Distance.

B Registration Relative Move

It moves relative to the value set in Distance. After inputting the REGT signal while moving, it
drives at the position and speed set in Registration Distance/Velocity. The movement
distance after REGT signal input is setting by Registration Distance.

N
Speed
Velocity
Area:
Registration Moving distance after REGT
Velocity ™ T signal input
N
1 i T
! ! 1 Time
1 1 1
1 1 1 1
1 1 ] 1
1 1 ] 1
i i i
1 1 1
REGT i |—| i
| | |
INPOS E i I_
1 1 1
1 1 1
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5. Indexing Position operation

5.1.3 Blending Absolute / Relative Move

It is a method of driving with one driving pattern by binding consecutive indexes.

When each index ends, it does not stop at O speed and operates to the next index.

AN
Speed

/Indexn1 \ Index n2 /Indean \

i Time
1
|
|
|
|
1
1
1
1
L
1
1
1

START r_1

INPOS

i
|

—

Speed/\

/Index n1| Index n2 |Index n3

START r‘j

INPOS

4

. rd
Time

)
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5. Indexing Position operation

5.1.4 Rotary Absolute / Relative Move

B Rotary Absolute Move

Available only when Coordinate System Settings is set to Rotation Coordinate System.
The direction of rotation is determined by the relationship between the starting position and
the command position. If the starting position is smaller than the command position, it rotates

in the forward direction, and in the opposite case, it rotates in the reverse direction. At this
time, It doesn't necessarily move a short distance.

1 turn per distance (Modulo Factor: You can set a value higher than the value set at 0x240C,
and you can enter a negative value (if the Modulo Factor is 360°, -90°and 270° are the
same). The final position in this case is processed taking into account the modulo factor. At
this time, if you enter a negative value, it is useful to pass the position of O while rotating in
the reverse direction.

Depending on the command value, it can rotate more than one turn.

The figure below is an example of moving forward from 30° to 240° and moving backward
from 300° to 240°.

30°
300°

270° 90°

240°

180°

B Rotary Relative Move

Available only when Coordinate System Settings is set to Rotation Coordinate System.
If the command (Distance) is a positive value (+), it operates in the positive direction, and if it
is a negative value (-), it operates in the negative direction. Distance is 1 turn (Modulo Factor:

Value set at 0x240C) or more can be set, and depending on the command value, it can
rotate more than one turn.

The figure below is an example of moving from 30° by +180° to the position of 210° and by
moving by -120° from 30° to the position of -90°.
-90° 90°

210°
180°
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5. Indexing Position operation

5-12

5.1.5 Rotary Shortest Move

Available only when Coordinate System Settings is set to Rotation Coordinate System.

The driving direction is determined in the direction with the shorter moving distance, either
forward or reverse.

1 turn (Modulo Factor: It rotates only within the value set at 0x240C). Setting value of
distance is treated as absolute values.

The figure below is an example of moving in the reverse direction when moving from 30° to
310° and moving in the forward direction when moving from 30°to 180°.

0° 0°

30° 30°
310°
60° 60°
270° 90° -90° 90°
240° 240°
210° 210°
180° 180°



5. Indexing Position operation

5.1.6 Rotary Positive / Negative Move

B Rotary Positive Move

Available only when Coordinate System Settings is set to Rotation Coordinate System.

Regardless of the starting position and command position (Distance), it always operates in
the positive (+) direction.

1 turn(Modulo Factor: It rotates only within the value set at 0x240C). Setting value of
distance is treated as absolute values.

The figure below is an example of forward movement when moving from 300° to 30° and
from 30° to 180°.

30°
300°

270° 90°

180°

B Rotary Negative Move

Available only when Coordinate System Settings is set to Rotation Coordinate System.

Regardless of the starting position and command position (Distance), it always operates in
the reverse (-) direction.

It rotates only within 1 turn (the value set in Modulo Factor: 0x240C). Setting value of
distance is treated as absolute values.

The figure below is an example of moving in the reverse direction when moving from 60° to
340° and from 340° to 180°.

340°

60°

270° 90°

180°
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5. Indexing Position operation

5.2 Functions of INDEX input signals

B PAUSE

During index operation, when PAUSE is input (rising edge), index operation currently being
executed is paused.

When re-entering PAUSE (rising edge), the remaining distance is moved.

The Inpos signal outputs a signal when the value of Following Error is smaller than the value
of Following Error Window [0x6065].

The EOS signal is output after re-inputting PAUSE and finishing the movement of the
remaining amount of the corresponding index.

N
Speed

Remaining
distance when
AUSE inputs

oving distanc
when PAUSE
releases

4

. 7
Time

START |—|

i
1
SVON I i I_

1

1

PAUSE i
i

1

EOS !

INPOS

N
e
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5. Indexing Position operation

When STOP input (Rising Edge), it stops with stop deceleration (0x6085) and ends the index
operation sequence.

B STOP

When START signal is input, it operates again from the index set in Start Index (0x3008).

However, if 64 is set to Start Index (0x3008), Start Index is set to the value setin I-SELO to 5.

N :
Speed Deceleration
pattern when the
stop inputs
Original deceleration
ttern

N
. 7
Time

START |—|
SVON _l

STOP
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5. Indexing Position operation

5-16

B HSTART, ORG

When HSTART is input (rising edge), homing operation is performed. The HSTART input
signal input during homing operation is ignored.

When origin return is completed, ORG (Origin: origin return completed) signal is output. . At
the start of homing, the ORG signal is reset to 0.

Speed N

Switch
searching speed

. 7
Time

(@]
O
3
y

Zero searching -J-__
speed
Switch _§___
searching speed

i N P

HSTART

e

POT

|

HOME

Index(Z) pulse

ORG

After origin operation is completed, the ORG signal can be maintained at 1 (Set) or
converted to 0 (Reset) when the servo is off by using the 6th bit of the parameter below.

I/O Signal Configuration [0x300A]

7Bit  6Bit  5Bit 4Bit  3Bit  2Bit 1Bit OBt

0,0/{0[]0}]0|0|0]O0

N
Setting Value Setting content
0 ORG maintains output as 1 (Set) when servo is off after completion
of origin operation.
1 ORG changes output to 0 (Reset) when servo is off after homing
operation is completed.

If the above function and the software position limit function are used at the same time, if the
servo is turned off, the origin operation must be completed again when the next servo is
turned on. When ORG becomes 0 (Reset), the software position limit function does not
operate.



5. Indexing Position operation

B JSTART /JDIR

It can be moved to an arbitrary position using JOG operation in the case of machine
adjustment or origin position alignment. The JSTART signal input from the outside starts
JOG operation, and the JDIR signal input from the outside changes the rotation direction to
operate the servo motor. When stopping, please stop using the STOP signal input from the
outside. When the JSTART signal is ON, it is in speed control mode, and when the JSTART
signal is OFF, it is converted to the previous operation mode.

Related object name Setting content

Jog Operation speed(0x2300)

Speed Command Acc.

Time(0x2301)

Speed Command Deceleration Refer to Section 10.4 Speed Control Related Settings.

Time(0x2301)

Speed Command S-curve

Time(0x2303)

= Servo motor rotation direction

AN
Speed
+ Jog N
operation !
speed |
i
|
. S S
i ! | Time
| ! |
i i i
- Jog i ! i
operation = -{------- e . 4
speed H i i i i
| |
JSTART | i L] i |
stop| M g
| ! b | |
JIDR : ! : l : I
TGON I' I' I' |I
hd '
( “Forward ( Reverse
direction direction
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5. Indexing Position operation

5-18

B PJOG(Positive Jog)2t NJOG(Negative Jog)

In L7P, P/N Jog operation is also possible with simple parameter setting. When driving P/N
Jog, JSTART and JDIR are not used.

I/O Signal Configuration [0x300A]

7Bit  6Bit  5Bit  4Bit 3Bit 2Bit 1Bit  OBit

0/0(010|0[1T]0]0

JSTART |==p| PJOG
JDIR  |==p| NJOG

If the 2nd bit of address 0x300A is set to 1, the function of the existing JSTART is changed to
PJOG and JDIR to NJOG. The output contact of JISTART and JDIR of Write Single coi (0x05)
of Moderbus communication is also changed to PJOG and NJOG.

Speed ™ Speed T

A
A

sop| ||

PG| | —
NJOG |_'—I_._ PJOG |——'—|:
| . i nog |
Teon| | — | —
N J y TeON[ [
'S 'S -
P P

F_dmvgrd Reverse ‘ ,ﬂ (,ﬂ
direction direction - Eorward A Reverse

direction direction

Entering PJOG rotates in the forward direction, and entering NJOG rotates in the reverse
direction. And when the signal is turned off, the motor stops. Also, if both signals are input
simultaneously, the motor stops. A STOP signal can also be used. If the STOP signal is
input while the PJOG or NJOG signal is input, the motor stops.
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5. Indexing Position operation
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B |OUTO0~5

The number of the corresponding index being executed is output through IOUT0~5. The
output state operates as follows according to the setting value of the Oth bit of parameter
0x300A.

I/0O Signal Configuration [0x300A]

7Bit  6Bit  5Bit  4Bit 3Bit 2Bit 1Bit  OBit

0/]0{0|0|0|0]0]T

Setting Value Setting content

position operation is completed.

The corresponding IOUT signal is output during indexing position
0 operation, and the completed IOUT signal is output after indexing

indexing position operation is completed.

The previously completed IOUT signal is output during indexing
1 position operation, and the completed IOUT signal is output after

H Setting value: 0

N
Speed
/ Index 5 \ / Index 25 \ / Index 34 \ / Index 63 \
/ / / / —
e e e e [ Tim
i ' 5=000101b ! 25=011001b ! 34=100010b ' 63=111111b !
- ! ! ! !
! ! ! ! !
IOUTO .
I. ON | ON | OFF | ON |
1 1 1 1 1
1 1 1 1 1
IOUT1 i OFF i OFF | ON ! ON |
| | i i |
: : : : :
IoUT2 | ON | OFF : OFF | ON |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
IouT3 : OFF | ON | OFF | ON |
|
! i ! i !
1 1 1 1 1
louT4 | OFF | ON | OFF | ON |
i i i i i
! ! ! ! !
IouTS ! OFF ! OFF | ON ! ON |
T T 1 1




5. Indexing Position operation

B Setting value: 1

N
Speed
/Index 5\ / In2c15ex \ / Inéjfx \ / Inggx \
AN
L - - . Time
; 5= 0001Q1b | 25 = 0110p1b | 34 = 100010b ! 63 = 1111]1b
louTo OFF | | oN | | _loF _ [ON
lout . L OFF i [ T ON
10UT2 OFF [ ow | 1 ofF [on
10UT3 OFF ! [ on | iorF  [on
1ouT4 OFF ! [ ' oN | | oFf [ToN
louTs P porF | I oN

As for the index output, when the operation mode is changed and the SVON signal is OFF
(motor free-run state), the current position output signals are initialized. The initialized output
state is the same as the operation state output of index number 0 (Index0), so please use it
from Index1 if possible.
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5.4

Analog Velocity Override

B Related Objects

Sub Variable a— PDO :

Index Tt Name type Accessibility - Unit
Ox221E - Analog Velocity Override Mode UINT RW Yes -

0x221F ) gr;leeotg Velocity Input(command/Override) INT RW Yes mv

The figure below, the indexing speed can be overridden according to the analog input during

indexing position operation. This function is applied when analog speed override mode
(Ox221E) is set to use. You can adjust the offset of the input voltage by setting the analog

speed override offset (0x221F). The unit is [mV].

12bit A/D
A-OVR

H A-OVR

Analog Velocity Override

Index 00 ~ 63

Velogity | 0x3100:03

Velocity | 0x313F:03

Velocity
[UU/s]

/" Index 00763

Mode [ ox221E |

Offset 0x221F

----- o--p .
N Trajectory
o Generator

The analog input voltage range is determined according to the setting value of 0x221E for
the speed versus analog speed override voltage.

Setting Value Setting content
0 Analog speed override disabled
1 Analog speed override enabled (-10[V] ~ 10[V])
2 Analog speed override enabled (0[V] ~ 10[V])
Analog input Analog input N
voltage voltage
aov| S/ ! (200%) aov| T/ | (200%)
ov | i
N ]
] i 7 :
' (100%) Override |} __________ / '
oo -10v . .
(0%) ov | | N
0, 7
(0%) Override
0x221E : 1 Ox221E : 2

The speed override setting value is applied at any time regardless of index section or index section

according to the setting value of the 3rd bit of 1/O signal configuration [0x300A].



5. Indexing Position operation

I/O Signal Configurat

ion [Ox300A]

7Bit  6Bit 5Bit 4Bit 3Bit 2Bit 1Bit  OBit

0,000 1]0]0]0

4

Override application method

Apply by index section

Real time application

Command

speed
N

300[rpm]

Index0

Index1 Index2

A\ 4

Setting
value
0
1
Command
speed
N
................................ 300[rpm]
Index0 Index1 Index2
AN
Index 4

<Apply by index section >

For example, if you set the speed of Index 0 to 3 at 300 [rpm] and reset 0x300A to 0, the set override value is

applied to the index at the start of each section and reflected in the command speed. If the override value is

Index

<Apply immediately>

changed while Index1 is running, the value is reflected in the next Index2

When 0x300A is set to 1, the speed override is applied immediately regardless of the index section. If the user

changes the override value while Index1 is running, it is reflected immediately.
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6. Pulse Input Position Operation

Host device

Pulse Input Position Operation

Pulse input type position control operation can be performed by using a host controller with a

positioning function.

For this, the control mode [0x3000] must be set to 1.

The basic internal block diagram of pulse input type position control mode is as follows.

Encoder

Motor :i[m LNARY

[]

Servo drive
Pulse Input Position Mode
" o602 0160FC
| Position Demand | |4 Position Demand
Pulse Input Setup (5 Value [UU] 1,' "‘.‘ Internal Value [pulse] ,‘
- | .:’ +
i Pulse | |: Motor e [4y| Postion 0 Il >
- p Count Shaft rev. CT:"’I A .
A
! Gear Ratio
Pulse Input :
(B phase) |
Pulse Input Logic R X4: PHASE
0300) = ®| X1:PLSIDIR
_, Position Actual Value ) GearRatio |
(0x6064) N Inverse M

0x6063
‘; Position Actual !
\ Internal Value [pulse] /




6. Pulse Input Position Operation
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6.1

Function setting of Pulse Input Logic

Set the logic of the pulse train input from the host controller. The shape of the input pulse
and the rotation direction for each logic are as follows:

Setting Value

Setting content

0 A phase + B phase, positive logic
1 CW+CCW, positive logic
2 Pulse+sign, positive logic
3 A phase + B phase, negative logic
4 CW+CCW, negative logic
5 Pulse+sign, negative logic
PF + PR Forward rotation Reverse rotation PF + PR Forward rotation Reverse rotation
Phase A PULS PULS
pasen| |PUS Ay ay [ Pos ay ey | et | [wosy ATAT [womy ATAT
Phase +H - 3
- 0 Negative SIGN ﬁ ﬁ SIGN ﬁ ﬁ
Positive i
logic (S{l/%'igs) Aviy S]I/%N -33) EXEXA logic (1/0-33) (1/0-33)
cw PULS PULS cw PULS [\ ovel PULS
+cow | | w/o-en Ltevel | (yosan -4 | 4L scew |, | WOy eve (/0-31) vy
Positive SIGN SIGN Negative SIGN SIGN
logic vo-sa) AL AL [ /dlag TLtevel logic woss YV | Gosy [Hievel
Pul PULS PULS Pulse PULS PULS
+L:1isr§ctio 5 (1/10-31) ALAL (I/o- 31)J_|—FL ’t‘ig;ﬁt\;g s (1/0-31) v v (110-31) vy
Positive : SIGN SIGN
logic (Sl'l/%,iss) H Level SII/%NBS) L Level logic (10-33) L Level (10-33) H Level
B Related Objects
Sub Variable - PDO .
Index Index Name type Accessibility allocation Unit
0x3003 - Pulse Input logic Select UINT RW No -




6. Pulse Input Position Operation

6.2

Function setting of Pulse Input Filter

Set the frequency band of the digital filter set in the pulse input part. It can be used for the purpose

of reducing wiring noise.

The frequency band was calculated based on the width of the input pulse due to the characteristics
of the digital filter.

Setting Value

Setting content

0 No filter used.

1 500Khz (Min)

2 750Khz

3 1Mhz (Default)

4 1.25Mhz

B Related Objects
Sub Variable g PDO ]

Index Index Name type Accessibility allocation Unit
0x3004 - Pulse Input Filter Select UINT RW No -
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6.3

Features of PCLEAR

Set the operation mode when position pulse clear (PCLR) signal is input. When the PCLR
signal is input, the position error inside the drive becomes 0.

Setting Value Setting content
0 Operates in Edge Mode
1 Operate in level mode (torque: maintain)
2 Operate in level mode (torque: 0)

B Related Objects

Sub Variable T-AF PDO n
Index [ Name type Accessibility e Unit
0x3005 - PCLEAR Mode Select UINT RW No -




6. Pulse Input Position Operation

6.4 Features of INHIBIT

INHIBIT is a function that blocks the count of command pulses.

When the command pulse blocking (INHIB) signal is input, the operation mode is set in I/O
Configuration (0x2200~). It is applied only in Pulse Input Position operation, and input pulses
after INHIBIT signal input are not counted as command pulses.

Setting Value Setting content
ON Turn ON the command pulse blocking function to block the input
pulse.
Off Turn OFF the command pulse cutoff function to count pulses.
INHIBT Signal OFF d ON : OFF
eurse oo LA AA AR

ommens puse NICONIL a0

N /)
Y

Even if a pulse is input, itis not
counted as a command pulse
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7. Speed operation

Speed operation

Function setting of speed command switch
selection

Set the method to command the servo drive during speed operation.

Index Ir?éjgx Name Va;;isgle Accessibility allstlzja(t)i - Unit
0x231A - Velocity Command Switch Select UINT RW No -
Setting
Setting content
Value
0 Analog Velocity Command Use.
1 Using SPD1, SPD2 contact and analog speed command.
2 Using SPD1, SPD1, SPD2 contact and analog speed command
3 Using SPD1, SPD2, SPD3 contact point speed command

If the setting value is 1, when both SDP1 and SPD2 are ON, analog speed command is used.

Input device
SPD1 SPD2 SPD3 Speed
X X Don't care Multi-step speed command 1 (parameter 0x2312)
(@) X Don't care Multi-step speed command 2 (parameter 0x2313)
X (0] Don't care Multi-step speed command 3 (parameter 0x2314)
(@) (0] Don't care Analog Velocity Command Use

If the set value is 2, the analog speed command is used when all corresponding contacts are ON.

Input device
SPD1 SPD2 SPD3 Speed

X X X Multi-step speed command 1 (parameter 0x2312)
O X X Multi-step speed command 2 (parameter 0x2313)
X O X Multi-step speed command 3 (parameter 0x2314)
O O X Multi-step speed command 4 (parameter 0x2315)
X X O Multi-step speed command 5 (parameter 0x2316)
O X O Multi-step speed command 6 (parameter 0x2317)
X (0] (0] Multi-step speed command 7 (parameter 0x2318)
(0] (0] (0] Analog Velocity Command Use




7. Speed operation

7.2 Analog Velocity Command

Velocity Command Switch Select [0x231A] If the setting value is 0, the speed can be
controlled only with an external analog voltage, and if it is 1 or 2, it can be used with the SPD
input.

To input commands, apply -10[V] to +10[V] voltage to pins 9 and 10 of the I/ O connector.

When changing the direction of the motor, it is possible to change the direction by inputting
the opposite polarity of the analog input voltage or using JDIR among digital input contacts.

-10V~+10V
Analog speed A-OVR 9 ervo Drive
command
(Command/Override) AGND 10

B Related Objects

Sub Variable o PDO .
Index Index Name type Accessibility allocation Unit
Analog Velocity Command Filter Time
0x2227 - UINT RwW No -
Constant
0x2229 - Analog Velocity Command Scale INT RW No -
0x222A - Analog Velocity Command Clamp Level UINT RW No -
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7. Speed operation

B Analog Velocity Command Scale

Sets the analog speed command value per 1[V] input in [rpm] unit. When the command voltage is

reversed (-), only the rotation direction is changed from the set value and operates.

Velocity T
+100I‘pm ______________ (
]
|
]
|
i
|
vV ov +1V___ Analog Input
i orpm 7 VoltgelV]
|
]
i
|
_____________ -100rpm

B Analog Velocity Command Clamp Level
There are cases where a certain voltage exists even at 0 speed command on the analog signal
connection circuit.

At this time, zero speed can be maintained for the voltage command as much as the set speed value.

Velocity T

Clamp Level T |
0 rpm |

1

1

> Analog Input
Voltage[V]
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7. Speed operation

7-4

7.3

Multi-speed command

Velocity Command Switch Select [0x231A], if the setting value is 3, speed control can be
performed using only the multi-step speed inside the servo drive, and if it is 1 or 2, it can be
used with analog speed command.

To use the digital speed command, assign digital input SPD1, SPD2, SPD3 signals to the I/O
connector or control digital input SPD1, SPD2, SPD3 signals through communication.

B Speed setting for each digital input signal

Input device
SPD1 SPD2 SPD3 Speed
X X X Multi-step speed command 1 (parameter 0x2312)
(@) X X Multi-step speed command 2 (parameter 0x2313)
X (@) X Multi-step speed command 3 (parameter 0x2314)
(@) (@) X Multi-step speed command 4 (parameter 0x2315)
X X (0] Multi-step speed command 5 (parameter 0x2316)
(@) X (0] Multi-step speed command 6 (parameter 0x2317)
X (@) (0] Multi-step speed command 7 (parameter 0x2318)
(@) (@) (0] Multi-step speed command 8 (parameter 0x2319)




8. Torque operation

8. Torque operation

8.1 Analog torqgue Command Scale

Sets the analog torque command value per 1[V] input in [0.1%] unit.

+1V

/N
Torque

S[1173) R -

Analog Input
Voltage[V]
N

The related object is 0x221C analog torque input (command/limit) scale, and the object is

divided into two functions.

-10%

I

0x221C Analog Torque Input(command/limit) Scale ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT -1000 to 1000 100 0.1%/V RW No Always Yes

First, in case of non-torque operation

When the setting value of the torque limit function setting (0x2110) is 4 (analog torque limit), the

torque is limited by the analog input torque limit value. At this time, set the scale of the

analog input value.

Second, in case of torque operation

In case of torque operation, the parameter is used as an analog torque command scale. The
setting value sets the torque command value at the analog input voltage +10[V] as a percentage

of the rated torque.
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8. Torque operation

8.2 Speed setting for torque operation

8.2.1 Speed Limit Function

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

As shown below, the speed during torque operation can be limited according to the set value
of the speed limit function setting (0x230D). With the output value of VLMT (speed limit), you
can verify if the speed is limited.

Setting

Value

Setting content

Limited by speed limit value (0x230E)

Limited by the maximum motor speed

Set the analog speed command as the maximum torque speed limit value

speed command value

Reflects the smaller value between the value of 0x230E and the analog

The initial value of the speed limit value at torque control, 0x230E, is set to 1000 [rpm].

Please enter the desired speed value before operation.

B Related Objects

Sub Variable - PDO .

Index Index Name type Accessibility allocation Unit
0x221C ) éggllgg Torque Input(command/limit) UINT RW No )
0x221D _ g?legtg Torque Input(command/limit) INT RW No )
0x2228 ) Analog Torque Command Filter Time UINT RW No )

Constant

0x230D - Speed Limit Function Select UINT RW No -
0x230E - Speed Limit Value at Torque Control Mode | UINT RW No -




9. Operation mode Change

Operation mode Change

This is the setting value of L7P drive control mode (0x3000). After setting, be sure to save

the parameters and then reapply the power.

m Control mode (0x3000) set value

Setting Value

Setting content

0

Indexing Position Mode

Pulse Input Position Mode

Velocity Mode

Torque Mode

Pulse Input Position operation or Indexing Position operation

Pulse Input Position operation or Velocity operation

Pulse Input Position operation or torque operation

Velocity mode or torque mode

Indexing Position Mode or Velocity mode

© |00 [N |Oo |0 |D |[W (N (-

Indexing Position Mode or torque mode

The operation mode can be switched by using the set value as the MODE signal. For
example, if it is set to 7, it is basically driven in speed operation when power is reapplied,

and when a signal is input to MODE, it is converted to torque operation and driven.

control MODE Signal
mode
sefting OFF(Default) ON
4 Pulse input Index positioning
positioning operation operation
Pulse input .
5 positioning opeation Speed operation
6 . .PUI.SE nput Torque operation
positioning operation
7 Speed operation | Torque operation
8 Ingex p05|_t|on| g Speed operation
operation
9 Ingex p05|_t|on| g Torque operation
operation
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10. High speed homing

10.

High speed homing

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

acceleration, offset, and homing method.

Drive Control Input2(0x2120 : 03)

Homing Method(0x6098) Dri

ive Status Output(0x2122 : 00)

Homing Speeds(0x6099)

» Homing

Homing Acceleration(0x609A)

Position Demand Internal Value(0x60FC)

or Position Demand Value(0x6062)

Homing Offset(0x607C)

Digital Input
Home switch
Positive limit switch
Negative limit switch

As shown in the figure below, you can set the offset between the home position and the zero
position of the machine using the home offset. The zero position indicates a point whose

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

Y

Home Offset(0x607C)

>
>

Home Position
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10. High speed homing

10.1 Homing Method

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

Homing
Method(0x609 Details
8)
The drive returns to the home position with the negative limit switch (NOT) and the
! Index (Z) pulse while driving in the reverse direction.
The drive returns to the home position with the positive limit switch (POT) and the
2 Index (Z) pulse while driving in the forward direction.
The drive returns to the home position with the home switch (HOME) and the Index
7,8,9,10 (Z) pulse while driving in the forward direction. When the positive limit switch (POT)
is input during homing, the drive will switch its driving direction.
The drive returns to the home position with the home switch (HOME) and the Index
11,12,13,14 (2) pulse while driving in the reverse direction. When the negative limit switch (NOT)
is input during homing, the drive will switch its driving direction.
The drive returns to the home position with the home switch (HOME) while driving in
24 the forward direction. When the positive limit switch (POT) is input during homing,
the drive will switch its driving direction.
The drive returns to the home position with the home switch (HOME) while driving in
28 the reverse direction. When the negative limit switch (NOT) is input during homing,
the drive will switch its driving direction.
The drive returns to the home position with the Index (Z) pulse while driving in the
% reverse direction.
The drive returns to the home position with the Index (Z) pulse while driving in the
4 forward direction.
35 Sets the current position as the origin.
The drive returns to the home position with the negative stopper and the Index (Z)
* pulse while driving in the reverse direction.
The drive returns to the home position with the positive stopper and the Index (Z)
B pulse while driving in the forward direction.
The drive only returns to the home position with the negative stopper while driving in
A the reverse direction.
The drive only returns to the home position with the positive stopper while driving in
h the forward direction.
-5 It returns to the homing only by the origin switch (HOME) while driving in the reverse direction.
-6 Return to homing only by origin switch (HOME) while driving in the forward direction




10. High speed homing

B Related Objects

Sub Variable - PDO .
Index Index Name type Accessibility allocation Unit
0x2120 - Drive Control Input2 UINT RW Yes -
0x2122 - Drive Status Output2 UINT RO Yes -
0x607C - Home Offset DINT RW No uu
0x6098 - Homing Method SINT RW Yes -
- Homing Speed - - - -
0 Number of entries USINT RO No -
0x6099
1 Speed during search for switch UDINT RW Yes UU/s
2 Speed during search for zero UDINT RW Yes UU/s
0x609A - Homing Acceleration UDINT RW Yes Uu/s?

B Homing method 1,2

Reverse Forward

I: direction(CW) __ — direction(CCVY)

Index pulse

Positive limit switch

Negative limit switch
(POT)

(NOT)

0x6099:01 Speed during search for switch

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

For homing using the Homing Method 1, the velocity profile according to the sequence is as
follows. Please refer to the content below.
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10. High speed homing

Homing Method @

Speed 4 Negative limit switch

ON Index Pulse

S -

Zero search speed

(0x6099:02) / \

(A) B) ©

Switch search speed
(0x6099:01)

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

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

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

B Methods 7, 8, 9, and 10

Reverse Forward
direction(CW) direction(CCW)

[ M I/ I/
L : 7/ : ‘

Index pulse i ' '
! //
| | / | |
. | | // / | |
Home switch [ ! 7/ ! }
Positive limit switch | | | |
(POT) Lo 7/ 1 1
//

0x6099:01 Speed during search for switch

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

For homing using the Homing Method 7, the velocity profile according to the sequence is as
follows. The sequence depends on the relationship between the load position and the Home
switch at homing, which is categorized into three cases as below. Please see below for
detailed explanation.
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10. High speed homing

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

Homing Method @

Speed
A Positive home switc
ON lTndex Pulse

Switch search speed |
(0x6099:01)

Zero search speed
(0x6099:02)

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

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

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

(2) At the start of homing, when the Home switch is ON
Homing Method @
Speed
A

Positive
Home switch Index Pulse
OFF

Zero search speed Time

(0x6099:02)

Switch search speed
(0x6099:01)  Frommmmmemmommmsosoosososoososocenosonenes

(A) Since the Home signal is on, the drive will operate at the Switch Search Speed in the direction of the
Positive Home Switch (CCW). It might not reach the Switch Search Speed depending on the start position

of homing.

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

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

3) Cases where the home witch is off when homing begins, and the limit is met in the process

Homing Method @

Speed
A Positive Limit switch Positive home switch | b ice
ON ON
Zero search speed _,— _,— _|_
(0x6099:02)
(A) (B) © (D)
A >
Switch search speed \ Time
(0x6099:01)
Zero search speed \
(0x6099:02)

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

(B) When the positive limit switch (POT) is turned on, the drive will decelerate down to stop, and then operate at
the Switch Search Speed in the reverse direction (CW).

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

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

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

differences are the initial driving direction and Home switch polarity.

The Positive Home Switchis determined by the initial driving direction. A Home switch, which
is encountered in the initial driving direction, becomes the Positive Home Switch.

Positive Negative
Home Switch Home Switch

+ Home Switch +
—>

Initial moving direction:
forward direction(CCW))

Negative Positive
Home Switch Home Switch

+ Home Switch +

-

Initial moving direction:
reverse direction(CW)
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10. High speed homing

B Methods 11, 12, 13, and 14

Reverse Forward
direction(CW) direction(CCW)

-«— —
I/ I/ ]
! | // i ‘ [ |
Pt

Index pulse i i /7 i i
; | ] / ] ]
_ : ; : Yy : :
Home switch ! ! ! ]/ ! !
Negative limit switch | i i i i
(NOT) | ! ! // | |

//

0x6099:01 Speed during search for switch

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

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

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

the process

Homing Method @

Speed
A

Negative home switch

OFF Index Pulse
H : A >
Zero search speed (A) i (B y(c) Time

(0x6099:02) O VO,

Switch search speed | _
(0x6099:01)

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

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

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

(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 will operate at the Switch Search Speed in the direction of the
Negative Home Switch (CW). It might not reach the Switch Search Speed depending on the start position of
homing.

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

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

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

Homing Method

Speed

4 Negative limit switch Negative home switch

ON ON Index Pulse

H
H
-

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

(©)]

Zero search speed
(0x6099:02) A

Switch search speed |
(0x6099:01)

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

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

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

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

The methods from 11 to 13 are nearly identical to the method 14 in terms of the homing sequence. The only differences are
the initial driving direction and Home switch polarity.
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10. High speed homing

B Method 24
Reverse Forward
direction(CW) direction(CCW)
«— - —

I/ I/ J

S 7/ 1 1

1 | | |

( ‘ I i i

Home switch i / / i i

Positive limit switch i | 1
(POT) ! /7 ! '—

//

0x6099:01 Speed during search for switch

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

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

the Home position.

B Method 28
Reverse Forward
direction(CW) direction(CCW)
— = —>

|: 3 7/ — L
| '

Home switch // // i
Negative limit switch i i
(NOT) ] ! // 1

//

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

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

Home position.
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10. High speed homing

B Methods 33, 34

Reverse Forward
direction(CW) direction(CCW)

o

|

|

|

|

|

|

|

|

|

T ; ‘
% | %

| | |

Index pulse I I | l

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

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

detects the index pulse at the Zero Search Speed.

B Method 35

Reverse Forward
direction(CW) direction(CCW)
—

| —{ |

Drive Control Input2 i
0x2120:bit3 0 | ]

[

|

|

|

|

The current position at startup of homing operation becomes the Home position. This
method is used to change the current position to the origin depending on demand of the
upper level controller.

Homing methods -1, -2, -3 and -4 are supported by this drive besides the standard ones.
They can be used if the Home switch is not used separately.
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10. High speed homing

B Methods -1, -2

Reverse
direction(CW)

—

Forward
direction(CCW)
R —

Q)

Index Pulse

—
—

Negative Stopper

Homing method -1 and -2 perform homing by using the Stopper and Index (Z) Pulse. The
speed profile of each sequence is as follows. Please see below for detailed explanation.

Homing Method &

Speed
A

Zero search speed
(0x6099:02)

-2,

l

Positive Stopper

0x6099:01 Speed during search for switch

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

Negative Stopper

_r _1

Index Pulse

Switch search speed |
(0x6099:01)

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

(B) Ifit collides with a reverse stopper (Negative Stopper), it waits according to the torque limit value (0x2409)
when returning to the home using the stopper and the time set value (0x240A) when returning to the home

Torque setting V . >

0x2409 ! Time
A Time setting(g C
w 0x240A ®) ©

using the stopper, and then changes direction.

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

position (Home).

Homing Method @

Speed

A

Switch search speed 1

(0x6099:01)

A

Positive Stopper

I

(A)

(B)
Torue setting(0x

B s

Index Pulse

409)

S

©

A

Zero search speed
(0x6099:02)

Time setting

— (Qx240A)....

.

»
>

Time
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10. High speed homing

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

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

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

B Methods -3, -4

Reverse Forward
direction(CW) direction(CCW)
[]

< >
N \ \ \

Negative Stopper Positive Stopper |

0x6099:01 Speed during search for switch

——
| |

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

Homing method -3 and -4 only perform homing by using the Stopper. The speed profile of
each sequence is as follows. Please see below for detailed explanation.

Homing Method &

Speed
A
Negative Stopper

I

Homing completion

Torque setting Time
0x2409

A) Time setting Ox24DA

Switch search speed
(0x6099:01)

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

(B) Ifit hits a reverse stopper (Negative Stopper), it waits according to the torque limit value (0x2409) when
returning to the origin using the stopper and the time set value (0x240A) when returning to the origin using
the stopper, and then the Home Return to the origin is completed.
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10. High speed homing

Homing Method

Speed
A Positive Stopper
Switch search speed Homing completion
(0x6099:01) (A) (B)
Torflue setting (0x2409)
Time setting ~
(0x240A) Time

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

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

B Methods -5, -6

Reverse direction(CW) Forward direction(CCW)
R

1 !
i i

>

|

Home switch Home switch

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

Homing Methods -5, -6 uses only Home switch to return to origin. The speed profile of each sequence
is as follows. When limit switch is detected, Homing is stopped. Please see the explanations below for

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

Homing Method &

Speed
A
Positive home switch ON
Homing completion
(A) (B), Time
oving distance during
deceleration stop
Switch search speed
(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.
(B) When the positive home switch is on, the motor decelerates and stops. Then, home is Completed
(C) After homing completion, the deceleration stop transfer distance by the Homing Acceleration (0x609A) value

is expressed as the current position.
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10. High speed homing

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

Homing Method @
Speed

Negative Limit switch ON

I

Homing Error occurred

(A) (B Time
Switch search

speed
(0x6099:01)

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

(B) When the negative limit switch is on, Homing Error is generated. And then the motor decelerated and stops

Homing Method &

Speed
A Positive home switch ON

J_

Switch search speed

(0x6093:01) oving distance during

deceleration stop
(A) (B

T Time

Homing completion

(A) The initial direction is forward (CCW). The motor operates at the switch search speed.
(B) When the positive home switch is on, the motor decelerates and stops. Then, home is Completed

(C) After homing completion, the deceleration stop transfer distance by the Homing Acceleration (0x609A) value
is expressed as the current position.
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11. Drive Application Function

S
11. Drive Application Function

11.1 Drive Front Panel

U<:O Q:o Q:O U<:UO U<:>UO ?naTog monitor output connector

T~
\_* 7-Segment for servo status

display

<
o
~

?*%CD@
&ng b

588

Node address
setting

o
R |
-

Terminating
resistor setting

- » Reserved

11.1.1 7-Segment for indicating servo status

7-Segment for indicating servo status consists of 5 digits as shown below, in the order of
Digit1->Digit5 from right to left:

DIGITS DIGIT DIGIT3 DIGIT2 olem
¢ 2 - -

I._. \ ..l_l

Three digits from Digits 3 to 1 of the 7 -Segment represents the drive status as described
below if no servo alarm occurs. In case of servo warning, they will indicate the warning
status first, rather than other ones.
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11. Drive Application Function

Display of Digit 3 - Digit 1 Status details

Oy

Positive limit sensor input

Lt

Servo ON

o

Servo warning W10 occurred (code: 10)

Digit4 indicates the current operation status and servo ready status.

Display TGON signal
(OFF: stop status, ON: Rotation
status)

Positioning control: INPOS1

> Signal display

Positioning control: inputting

/ position command

Servo READY Status display
(OFF:Not Ready, ON:Ready)

Digit5 displays the current control mode and servo ON status.

11-2
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11. Drive Application Function

Displays operation mode and status

L'l;

._. =

Position control modes:

Index, Pulse Input (ON: servo ON)

Homing Mode

In case of servo alarm, the Digits 5-1 blink and are displayed as below. The Digit 2 and the
Digit 1 represent the alarm code. The servo alarm is displayed first, rather than other states.

N U O x|
NL "

Example of alarm
status display
AL-10 (IPM Fault)

Ex. 1) Limit signal input

Ex. 2) Servo warning triggered

DIGIT4 : INPOS1, servo READY

DIGITS : Positioning mode,
Servo ON

| iy B L'-UU'
' - , ’-‘ - . . - ' '
S
DIGIT3 1.
DIGIT3~1: Forward limit input WO01(Main power fail)+W40(Low-voltage
warning) occurred

DIGIT4 : INSPD, Inputting Speed command,
servo READY

DIGIT5 : Speed control mode,
servo ON

Ls éL ECTRIC
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11. Drive Application Function

11.1.2 Configuration of Drive Node Address

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

In the case of this drive, it is composed of one rotary switch that can be set from 0 to 15 (F)

and a toggle switch that can be turned ON/OFF as shown below, so node addresses from 0
to 31 can be set.

| |

| 02 |

ON | o |
] | 8 U;I
e S o |
L] | A o ||
1 2,8 6g L |

Rotary Switch
setting 0 1 2 3 4 5 6 7 8 9 A
Toggle Switch off | off | off | off | off | off | off | off | off | off | off
setting
Node address 0 1 2 3 4 5 6 7 8 9 10

Rotary Switch setting| B C D E F 0 1 2 3 4 5

Toggle Switch setting| Off | Off | Off | Off | Off | ON | ON | ON | ON | ON | ON

Node address 11 12 13 14 15 16 17 18 19 20 21

Rotary Switch setting| 6 7 8 9 A B C D E F -

Toggle Switch setting| ON | ON | ON | ON | ON | ON | ON | ON | ON | ON

Node address 22 23 24 25 26 27 28 29 30 31
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11.1.3

In case of this drive, the terminating resistor used for RS-422 communication is configured

Terminating resistor setting

inside the drive.

The value of terminating resistance inside the drive is 120Q, and if you want to use
terminating resistance, turn ON the setting switch in the figure below.

:

ccccscccccccaalh

Terminating resistor setting

N
3
switch

- (OFF: not in use, ON: in use)
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11.2 Input/Output Signals Setting

11.2.1 Allocation of digital input signals

Set the digital input signal function and input signal level of I/ O. As shown in the figure below, among the
30 input functions, the function to be used can be arbitrarily assigned to digital input signals 1 to 16.

Allocanble

functions Contents
SVON Servo On H | YT T I_
POT No forward (CCW) +—>
NOT No reverse (CW) rotation +—> | ~E = FE
A-RST Alarm reset rotation +—> E
START Initiate operation +—> | DI 2 13 |—
STOP Servo stop +—> | TE ) FE
REGT Post-sensor operation +—> E
EMG Emergency stop +—> | Dl 4 15 |—
HOME Origin sensor +—> | oI T FE
H-START Initiate homing +—> E
ISELO Position select 0 +—> | DI 6 17 |—
ISEL1 Position select 1 +—> | N B FE
ISEL2 Position select 2 +—> E
ISEL3 Position select3  @—p> HEE 19 |
ISEL4 Position select 4 +—> E
ISEL5 Position select 5 +—> | DI 9 22 I_
PCON Pcontrol action +—> Allocatable | DI 10 23 I_ i}
GAIN2 Conversion between gains 1 and 2 +—> Set digital input 1~16 3
PCL Forward torque limit +—> (0x2200 ~ 0x220F) | DI 11 24 |_
NCL Negative torque limit +—> | ~EE o5 I—E
PROBE1 Touch probe 1 +—>
PROBE2 Touch probe 2 +—> | DI 13 26 FE
PAUSE Index pause +—> E
ABS_RQ Absolute position data demand +—> | DI 14 27 |_
JSTART Jog operation +—> | DI 15 8 FE
JDIR Jog rotation direction select +—>
PCLR Input pulse clear +—> | DI 16 29 ﬂ
AOVR Speed override select +—>
SPD1 Multi step speed1 +—> 170
SPD2 Multi step speed?2 +—>
SPD3 Multi step speed3 +—>
MODE Conversion of operation mode +—>
PROBET Touch probe 1 —>
PROBE2 Touch probe 2 —>
LVSF1 Vibration suppression Filter 1 +—>
LVSF2 Vibration suppression Filter 2 +—>
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B Related Objects

Index Ir?éljgx Name Va:;isgle Accessibility aIIS(I:Da(t)i - Unit
0x2200 - Digital Input Signal 1 Selection UINT RW -
0x2201 - Digital Input Signal 2 Selection UINT RW -
0x2202 - Digital Input Signal 3 Selection UINT RW -
0x2203 - Digital Input Signal 4 Selection UINT RW -
0x2204 - Digital Input Signal 5 Selection UINT RW -
0x2205 - Digital Input Signal 6 Selection UINT RW -
0x2206 - Digital Input Signal 7 Selection UINT RW -
0x2207 - Digital Input Signal 8 Selection UINT RW -
0x2208 - Digital Input Signal 9 Selection UINT RW -
0x2209 - Digital Input Signal 10 Selection UINT RW -
0x220A - Digital Input Signal 11 Selection UINT RW -
0x220B - Digital Input Signal 12 Selection UINT RW -
0x220C - Digital Input Signal 13 Selection UINT RW -
0x220D - Digital Input Signal 14 Selection UINT RW -
0x220E - Digital Input Signal 15 Selection UINT RW -
0x220F - Digital Input Signal 16 Selection UINT RW -
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Bit Setting Set the digital input signal function and input signal level
Signal input level settings of the I/O connector. Select signals to assign with bits 7 -
15 0, and set the signal level to the bit 15.
(O: contact A, 1: contact B)
14~8 Reserved
7~0 Assign input signal.
Setting . .
Allocation signal
Value
Example] If the set value is 0x0006 Do not
0x00 )
assignment
0 0 0 6 0x01 POT
0x02 NOT
A contact Gain2 allocation 0x03 HOME
0x04 STOP
0x05 PCON
0x06 GAIN2
Contact A: The default status is 0 (Low). Input 1 (High) 0x07 P_CL to
actuate it (Active High). 0x08 N_CL

Contact B: The default status is 1 (High). Input O 0x09 PROBE1L
to actuate it (Active Low). Ox0A PROBE2

0x0B | EMG

0x0OC | A_RST

OXxOF | SV_ON

0x10 | START

0x11 | PAUSE

0x12 | REGT

0x13 | HSTART
0x14 | ISELO

ox15 | ISEL1

0x16 | ISEL2

0x17 | ISEL3

0x18 | ISEL4

0x19 | ISEL5

Ox1A | ABSRQ

0x1B | JSTART/PJOG
0x1C | JDIR/NJOG
0x1D | PCLR

Ox1E | AOVR

0X20 | SPD1/LVSF1
0X21 | SPD2/LVSF2
0X22 | SPD3

0X23 | MODE

(Low)
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B Example of Assigning Digital Input Signals

The following table shows an example of assigning input signals. Please check the set value

of 0x2200~0x220F.

DI 1 DI 2 DI 3 Dl 4 DI 5 DI 6 DI7 DI 8
SV_ON POT NOT A-RST START STOP REGT EMG
(Contact (Contact (Contact (Contact (Contact (Contact (Contact (Contact

A) A) A) A) A) A) A) A)

DI 9 DI 10 DI 11 DI 12 DI 13 Dl 14 DI 15 DI 16
HOME HSTART ISELO ISEL1 ISEL2 ISEL3 ISEL4 ISEL5
(Contact (Contact (Contact (Contact (Contact (Contact (Contact (Contact

A) A) A) A) A) A) A) A)

CN1 Setting Bit Setting
(Pin number) | parameter | 15 7~0 value SiitE
DI #1(12) 0x2200 0 OxOF 0x000F SV_ON(A CP)
DI # 2 (13) 0x2201 0 0x01 0x0001 POT(A CP)
DI # 3 (14) 0x2202 0 0x02 0x0002 NOT(A CP)
DI # 4 (15) 0x2203 0 0x0C 0x000C A-RST(A CP)
DI # 5 (16) 0x2204 0 0x10 0x0010 START(A CP)
DI # 6 (17) 0x2205 0 0x04 0x0004 STOP(A CP)
DI # 7 (18) 0x2206 0 0x12 0x0012 REGT(A CP)
DI # 8 (19) 0x2207 0 0x0B 0x0008B EMG(A CP)
DI # 9 (22) 0x2208 1 0x03 0x8003 HOME(B CP)
DI # A (23) 0x2209 1 0x13 0x8013 HSTART(B CP)
DI # B (24) 0x220A 0 0x14 0x0014 ISELO(A CP)
DI # C (25) 0x220B 0 0x15 0x0015 ISEL1(A CP)
DI # D (26) 0x220C 0 0x16 0x0016 ISEL2(A CP)
DI # E (27) 0x220D 0 0x17 0x0017 ISEL3(A CP)
DI # F (28) 0x220E 0 0x18 0x0018 ISEL4(A CP)
DI # 10 (29) 0x220F 0 0x19 0x0019 ISEL5(A CP)
*Using B contact example
. B't .
. CN1 Setting | Setting Content
(Pin number) | parameter 15 7~0 value

DI#1(12) 0x2200 1 OxOF 0x800F SV_ON(A CP)

DI # 2 (13) 0x2201 1 0x01 0x8001 POT(A CP)

DI # 3 (14) 0x2202 1 0x02 0x8002 NOT(A CP)
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11.2.2 Assignment of Digital Output Signals

Set the digital output signal function and output signal level of the I/ O connector. As shown
in the figure below, among the of 19 output functions, the function to be used can be
arbitrarily assigned to digital output signals 1 to 8.

1/0
Allocable
functions Cerlent 35 DO 1+ |—>
BRAKE Brake select o-—>
36 | po1- |—
ALRAM Servo alarm o—>
RDY Servo ready o-—>
ZSPD Zero speed reached ® > 37 DO 2+ | >
completion
INPOS1 Position reached 1 o—> 38 DO 2- |—>
TLMT Torque limit *—>
VLMT Speed limit —> 39 | pos+ |—>
INSPD Speed reached completion @=——pp»
4 | po3- |—>
WARN Warning *—>
TGON Rotation detection output @——p»
Position reached completion 41 DO 4+ |_>
INPOS2 A * > Allocable
ORG Homing completion [ e 4 42 DO 4- |—>
EOS Operation coordnated ¢4 Digital output setting
5 completion 1~8
peration coordinated output
louto 0 > (0x2210 ~ 0x2217) 43 | oos+ [—>
OUT1 Operation co_ordmaTted ® >
completion 1 44 DO 5- |_>
oUT2 Operation coordinated ® >
5 %(lnmnletiondz =
peration coordinate:
louTs completion 3 h ’ 45 DO 6+ |_>
oUT4 Operation coordinated p >
5 completion4
peration coordinated ) 46 DO 6- >
1ouTS completion 5 S |
47 | po 7+ |—>
—>
48 | po7- |—>
49 | pos+ |—>
50 DO 8- |—>
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B Related Objects

Index Ir?(;lgx Name Va;)r/isgle A;g(lthet)s/s aﬁ%\gﬂ Unit
0x2210 - Digital output signal 1 selection UINT RW -
0x2211 - Digital output signal 2 selection UINT RW -
0x2212 - Digital output signal 3 selection UINT RW -
0x2213 - Digital output signal 4 selection UINT RW -
0x2214 - Digital output signal 5 selection UINT RW -
0x2215 - Digital output signal 6 selection UINT RW -
0x2216 - Digital output signal 7 selection UINT RW -
0x2217 - Digital output signal 8 selection UINT RW -

Assign the functions of digital output signal of /0O and set the

output signal level. Select signals to assign with bits 7 - 0, and set

the signal level to the bit 15.

Bit Setting content
15 Signal output level settings
(0: contact A, 1: contact B)
14~8 Reserved
7~0 Output signal assignment

Setting Assignable output
Value signal
0x00 Do not assignment
0x01 BRAKE
0x02 ALARM
0x03 RDY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
0x0A TGON
0x0B INPOS2
0x10 ORG
0Ox11 EOS
0x12 IOUTO
0x13 IOUT1
0x14 I0UT2
0x15 IOUT3
0x16 I0UT4
0x17 IOUTS
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B Examples of Assigning Digital Output Signals

The following table shows examples of assigning output signals. Please check the set value
of 0x2210~0x2217

DO#1 DO#2 DO#3 DO#4 DO#5 DO#6 DO#7 DO#8
ALARM RDY BRAKE INPOS1 ORG EOS TGON TLMT
(Contact | (Contact (Contact (Contact (Contact (Contact (Contact (Contact

B) A) B) A) A) A) A) A)
. B't .
. CN1 Setting ! Setting Content

(Pin number) parameter 15 7~0 value
DO # 1 (35,36) 0x2210 1 0x02 0x8002 ALARM(B contact)

DO # 2 (37,38) 0x2211 0 0x03 0x0003 RDY(A contact)
DO # 3 (39,40) 0x2212 1 0x01 0x8001 BRAKE(B contact)
DO # 4 (41,42) 0x2213 0 0x05 0x0005 INPOS1(A contact)
DO # 5 (43,44) 0x2214 0 0x10 0x0010 ORG(A contact)
DO # 6 (45,46) 0x2215 0 0x11 0x0011 EOS(A contact)
DO # 7 (47,48) 0x2216 0 O0x0A 0x000A TGON(A contact)
DO # 8 (49,50) 0x2217 0 0x06 0x0006 TLMT(A contact)




11. Drive Application Function

11.2.3 Use of User I/O

User 1/O means that some of 1/Os provided by the drive are used for individual purpose of
the user, in addition to the purpose of controlling the drive itself. ~All contacts provided by
the input/output connector (1/0O) can be used as User I/O.

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

This drive is available with up to 16 points for input signals and 8 points for output signals as

the user I/0.

B How to Set User Input

I/O

I T T T T T TTTTTTITT T

[ +2aviN 21
—p| D 12
—»| D2 13
&—| Notallocated | 14
—»| D4 15
—»| D5 16
—»| D6 17
—>»| D7 18
—»| D8 19
—>»| DI 22
e—>»| D10 23
e—»| DI 24
—>»| D2 25
e—»| D13 26
—»| D4 27
—»| D5 28
—>»| D6 29

EEEE R

Host
controller

Digital Input
(Ox60FD)

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

2) Read the values of the corresponding bits (0x60FD.16-31 from the digital input (Ox60FD),
in order to use them as the user input.
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B Related Objects

Index Ir?clijgx Name Veg/iggle Accessibility Ass%?laent Unit
0x60FD - Digital input UDINT Yes -
Bit Description
0 NOT (negative limit switch)
1 POT (positive limit switch)
2 HOME (origin sensor input)
3to 15 Reserved
16 DI #1(1/O pin 12), 0:Open, 1:Close
17 DI #2(1/O pin 13), 0:Open, 1:Close
18 DI #3(I/O pin 14), 0:Open, 1:Close
19 DI #4(1/O pin 15), 0:Open, 1:Close
20 DI #5(1/0 pin 16), 0:Open, 1:Close
21 DI #6(1/O pin 17), 0:Open, 1:Close
22 DI #7(1/O pin 18), 0:Open, 1:Close
23 DI #8(1/O pin 19), 0:Open, 1:Close
24 DI #9(I/O pin 22), 0:Open, 1:Close
25 DI #A(I/O pin 23), 0:Open, 1:Close
26 DI #B(I/O pin 24), 0:Open, 1:Close
27 DI #C(1/O pin 25), 0:Open, 1:Close
28 DI #D(1/O pin 26), 0:Open, 1:Close
29 DI #E(I/O pin 27), 0:Open, 1:Close
30 DI #F(1/O pin 28), 0:Open, 1:Close
31 DI #10(1/O pin 29), 0:Open, 1:Close
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B How to Set User Output

/0

Host d___ (0O1) 35 Notallocated'—}

cE)ntroller : 36 | Not allocated |——>

i | ot

38 RDY- |—>

Digital Output (DO3) 35 BRAKE+  |——
(Ox60FE)

40 BRAKE- |—>

QOHI—3 INPOST+ |—>

42 INPOS1- |—>

(DOI3 ORG+ |—>

44 ORG-  |—»

(DOO—< EOS+ |—>

46 EOS- |—>

(CON—7 TGON+ |—>

48 TGON-  |——p

(POOIg MT+  |—

50 TLMT- |—>

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

2) Set the bits (bits 16-23) corresponding to the port used as the user output for the bit
mask (0x60FE:02) to Forced Output Enabled (setting value: 1)

3) Using physical outputs (0x60FE:01), set the value corresponding to the user output for
the relevant port (bits 16-23) to 0 or 1.
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B Related Objects

Index Ir?clijgx Name Veg/iggle Accessibility aIIclj(I:Da(t)ion Unit
- Digital output - - - -
0 Number of entries USINT RO No
Ox60FE
1 Physical outputs UDINT RW Yes -
2 Bit mask UDINT RW No -
They indicate the status of digital outputs.
= Description of physical outputs
Bit Description
Oto 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 35 and 36)
e When the relevant bit mask (Ox60FE:02.16) is set to 1.
Forced output (0: OFF, 1: ON) of DO #2 (1/O pins 37 and 38)
ol When the relevant bit mask (Ox60FE:02.17) is set to 1.
Forced output (0: OFF, 1: ON) of DO #3 (I/O pins 39 and 40)
18 When the relevant bit mask (OX60FE:02.18) is set to 1.
Forced output (0: OFF, 1: ON) DO #4 (I/0O pins 41 and 42)
o When the relevant bit mask (Ox60FE:02.19) is set to 1.
Forced output (0: OFF, 1: ON) of DO #5 (I/O pins 43 and 44)
20 When the relevant bit mask (Ox60FE:02.20) is set to 1.
Forced output (0: OFF, 1: ON) of DO #6 (I/O pins 45 and 46)
2 When the relevant bit mask (OX60FE:02.21) is set to 1.
Forced output (0: OFF, 1: ON) of DO #7 (I/O pins 47 and 48)
2 When the relevant bit mask (Ox60FE:02.22) is set to 1.
Forced output (0: OFF, 1: ON) of DO #8 (I/O pins 49 and 50)
2 When the relevant bit mask (Ox60FE:02.23) is set to 1.
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2(0: OFF, 1: ON)
26 Output status of DO #3(0: OFF, 1: ON)
27 Output status of DO #4(0: OFF, 1: ON)
28 Output status of DO #5(0: OFF, 1: ON)
29 Output status of DO #6(0: OFF, 1: ON)
30 Output status of DO #7(0: OFF, 1: ON)
31 Output status of DO #8(0: OFF, 1: ON)
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= Description of bit mask

Bit Description
Oto 15 Reserved
16 Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 1 and 36)
17 Forced output setting (0: Disable, 1: Enable) of DO #2 (I/O pins 37 and 38)
18 Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 39 and 40)
19 Forced output setting (0: Disable, 1: Enable) of DO #4 (1/O pins 41 and 42)
20 Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 1 and 44)
21 Forced output setting (0: Disable, 1: Enable) of DO #2 (1/O pins 45 and 46)
22 Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 47 and 48)
23 Forced output setting (0: Disable, 1: Enable) of DO #4 (1/O pins 49 and 50)
24 t0 31 Reserved
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11.3 Electric Gear Setup

11.3.1 Electric Gear

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

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

Set the gear ratio within the range of 1000-1/1000.
Typically, electric gears are used in the following situations:
(1) When Driving Loads Based on User Unit

- Electronic Gear provides convenience by converting User Unit [UU] into the unit desired by
the user.

1[mm]

\\\\

100000[{mm]

For example, let us assume that there is a ball screw that moves 1 [mm] per motor
revolution. At this time, the resolution of the motor is 524288[ppr]. That is, to move 1 [mm],
524288 [Pulses] must be input to the servo If you want to move 27 [mm], you need to do
additional calculations and the user must directly input the massive value of 14155776
[Pulse].

However, the inconvenience of command value input can be improved when gear ratio is
used.

For example, if you want to move 1[mm] by inputting 1[Pulses] to the servo, try setting the
gear ratio as follows.

Motor Resolution[0x6091.1]
Shaft Resolution[0x6091.2]

X User Demand Pulse[UU]

524288
= — X 1[UU] = 524288[UU] = 1[mm]
Entering 524288 in the motor resolution and 1 in the shaft resolution internally sets the
movement ratio of the ball screw for one revolution of the motor. When moving 1 [mm], the
user only needs to input 1, which is the same value as 1 [mm], in User Demand Pulse, so
the unit is the same, so it is convenient for command input.

As another example, if you want to move 0.0001 [mm] when you input 1 [UU], the gear ratio
calculation formula is as follows.

Motor Resolution[0x6091.1]
Shaft Resolution[0x6091.2]

X User Demand Pluse[UU]
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524288 1[mm]

= — X 1[UU] =
10000 U] 10000

x 1[UU] = 0.0001[mm]

With the above gear ratio setting, it is possible to move by 0.0001 [mm]/1 [UU], and when
inputting 10 [UU], it is possible to move by 0.001 [mm], so the user can conveniently input
the desired unit [UU].

- You can command the driving based on the user unit, regardless of the encoder (motor)
type. For the ball screw type of encoder with a pitch of 10 mm, the comparison is given
below for 12 mm of movement:

=

(A) 5000ppr encoder :m ILLLETIRE LI LR RN IR R L R
| —pr—]

(B) 19 bit encoder |-:m ILTTLLTRA LR LT RN LR R RREA

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

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

Electric Gear

Disable Different command should be given depending on the encoder (motor) used for

the same distance movement.

For a command given in the minimum user unit of 1 um (0.001 mm)

Electric gear Motor Revolutions = 5000 Motor Revolutions = 524288

settings Shaft Revolutions = 10000 Shaft Revolutions = 10000
If the electric Can move through the same command of 12000 (12 mm= 12000 * 1 um),
gear is used regardless of the encoder (motor) used.

(2) When Driving High-Resolution Encoder at High Speed but Output Frequency of Upper
Level Controller or Input Frequency of Drive is Limited

- The output frequency of a general high-speed line drive pulse output unit is
approximately 500 Kpps, while the allowed input frequency of the drive is approximately
1-4 Mpps. For this reason, when driving a high-resolution encoder at high speed, be sure
to use an electric gear for proper driving due to the limitations of the output frequency of
the upper level controller and the input frequency of the drive.
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11.3.2

B Ball Screw Load

Example of Electric Gear Setup

Apparatus specification

:m AL1TTLLL LA TA RN E AR RN RN

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

User Unit

1um(0.001mm)

Encoder specification

19-bit (524288 PPR)

Amount of load
movement/revolution

10[mm] = 10000[User Unit]

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 10000

B Turntable Load

Apparatus specification

Reduction gear ratio: 100/1

User Unit

0.001°

Encoder specification

19-bit (524288 PPR)

Amount of load
movement/revolution

360/100/0.001=3600

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 3600

B Belt + Pulley System

Apparatus specification

) (»

Reduction gear ratio: 10/1, Pulley diameter: 100mm

User Unit

1um(0.001mm)

Encoder specification

19-bit (524288 PPR)

Amount of load
movement/revolution

PI1*100/10/0.001=31416

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 31416
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11.3.3

Calculation of speed and

acceleration/deceleration when using electronic

gear

Index Velocity setting method

The ratio of speed and acceleration/deceleration when the gear ratio is 1:1 is as follows.

Encoder Pulse per Resolution[ppr] : 60[rpm]
Index Velocity[uu/s] : Demand Speed[rpm]

If the user wants to drive a 19-bit motor at a speed of 3000 [rpm], the velocity value of the
index is calculated as follows.

524288[ppr] : 60[rpm] = Index Velocity[uu/s]:3000[rpm]

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

If the gear ratio is not 1:1, the speed will be affected by the gear ratio. Therefore, consider
the value of the gear ratio and use the following formula.

Index Velocity[UU /sec]

= Demand Speed[rpm]

X Application example

X

Encoder Pulse per Resolution

Shaft Resolution

Motor Resolution

60[rpm]

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

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

524288

20

524288

60[rpm]

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

Index Type

Distance [UU]

Velocity [UU/s]
Acceleration [UU/s~2]
Deceleration [UU/s/2]
Registration Distance [UU]
Registration Velocity [UU/s]
Repeat Count

Dwell Time [ms]

Next Index

Action

Index 0
\j Relative v }w
524288
| 1000
10000
10000
100000
1000000
1
200
! -

]

[ Paste J

\ Next Index

=

If 1000 [UU/s] is input to Index Velocity, it drives at 3000 [rpm].
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® Index Acceleration / Deceleration setting method

Acceleration and Deceleration are set based on the arrival time and set using the index
Velocity value.

Velocity[uu/s]

Time of concentration[sec] = - -
[sec] Acceleration or Deceleration[uu/sec?]

Time of concentration means the time it takes for the Feedback Speed to reach the Velocity
registered by the user as the target reaching time.

X Application example

When applying Motor Resolution: 524288 / Shaft Resolution: 20 gear ratio to a 19-bit motor,
if you want the feedback speed to reach 3000 [rpm] in 0.1 second

1000[uu/s]
Acceleration or Deceleration[uu/sec?]

0.1[sec] =

Acceleration or Deceleration[uu/sec?] = 10000[UU /sec]

Index 0
Index Type || |Relative = ]
Distance [UU] 524288
Velocity [UU/s] 1000
Acceleration [UU/s"2] 110000
Deceleration [UU/s”2] 10000
Registration Distance [UU] || 100000
Registration Velocity [UU/s] 1000000
Repeat Count 1
Dwell Time [ms] 200
Next Index il b ]

|

Action [Next Index

3

Therefore, the values of Acceleration and Deceleration can be set as above.
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11.4 Settings Related to Speed Control

11.4.1 Smooth Acceleration and Deceleration

For smoother acceleration and deceleration during speed control, you can generate an
acceleration/deceleration profile with trapezoidal and S-curved shapes for driving. At this
moment, S-curve operation is enabled by setting the speed command S-curve time to a
value of 1 [ms] or more. Available only in speed operation mode.

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

~
Speed Motor rated
speed

>
Time

Speed command Speed command
Acceleration time(0x2301) Deceleration time(0x2302)

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

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

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

As shown in the figure below, you can generate an S-curve shaped acceleration/deceleration
profile for driving by setting the speed command S-curve time (0x2303) at a value of 1 or
more. Make sure to verify the relationship between the acceleration/deceleration time and S-
curve time.

Speetf

Speed command

Speed commapd i
b curve time(0y2303) ime(0x2303)
1

L ! N
—— N . 7
Time
Accelera Deceler
tion time ation
time
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11.4.2 Servo-lock Function

During the speed control operation, the servo position will not be locked even when 0 is
entered for a speed command. This is due to the characteristic of speed control; at this
moment, you can lock the servo position by enabling the servo-lock function (0x2311).

Setting Value Setting content
0 Servo-lock function disabled
1 Servo-lock function enabled

Using the servo-lock function, the position is internally controlled relative to the position at
the time of inputting 0 as a speed command. When an external force is applied in a certain
direction in a stopped state, a larger torque in the opposite direction is immediately
generated to return to the input position of 0. If you input a speed command other than 0, the
speed control will be switched to the normal mode.

11.4.3 Signals Related to Speed Control

As shown in the figure below, when the value of speed feedback is not more than the ZSPD
output range (0x2404), a ZSPD (zero speed) signal will be output; and when it is not less
than the TGON output range (0x2405), a TGON (motor rotation) signal will be output.

Speed N

Motor speed

TGON output
range
ZSPD output rarjge 4

A\ 4

Time

ZSPD

TGON

In addition, if the difference between the command and the speed feedback (i.e., speed error)
is not more than the INSPD output range (0x2406), an INSPD (speed match) signal will be
output.

B Related Objects

Sub Variable i PDO q

Index ke Name type Accessibility sl Unit
0x2404 - ZSPD Output Range UINT RW Yes rpm
0x2405 - TGON Output Range UINT RW Yes rpm
0x2406 - INSPD Output Range UINT RW Yes rpm
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11.5 Settings Related to Position Control

11.5.1

Position Command Filter

This section describes how to operate the drive more smoothly by applying a filter to a
position command. For the purpose of filtering, you can set position command filter time
constant (0x2109) using the primary low pass filter and position command average filter time
constant (0x210A) using the moving average.

You can use a position command filter if:

(1) If the electric gear ratio is 10 times or above

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

Speed N
Target
speed
Target
speed*63 |~ Command
% | before filtering
T ! Command after
arget | _ I N filterin
speed ',— | 9
*37% ! !
| ! N
<> <> Time,
0x2109 0x2109

Spee

Position command filter using position command filter time constant (0x2109)

_ Command
before filtering
Command after

filtering

N

Speed

R 7
Time

<« <>
Ox210A 0x210A

_ Command
before filtering
Command after

filtering

Ox21@A

N

— 7
Time

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

| 11-25



11. Drive Application Function

B Related Objects

Sub Variable - PDO .

Index Index Name type Accessibility allocation Unit
0x2109 - Position Command Filter Time Constant UINT RW Yes 0.1ms
OX210A _ Position Command average filter time| ;.\ RW Yes 0.1ms

constant
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11.5.2 Signals Related to Position Control

As shown in the figure below, if the value of position error (i.e., the difference between the
position command value input by the upper level controller and the position feedback value)
is not more than the INPOS1 output range (0x2401), and is maintained for the INPOS1
output time (0x2402), the INPOS1 (position completed 1). Signal will be output, when the
position command is not renewed.

At this moment, if the position error value is not more than the INPOS2 output range

(0x2403), the INPOS2 (position completed 2) signal will be output, regardless of whether the
position command has been renewed or not.

Speed N

" Command
— Feedback

AN
. 7
Time

/

Starting point for

!
|
[

Position A | position | Completion point

error ! command update ! for position

| | command update
| |
INPOS1/2 : [
output b+ £ T

range

N4

L
: Time
|
|

_i
—

INPOS1(Output time=0)

INPOS2
B Related Objects
Sub Variable T-AF PDO n
Index e Name type Accessibility e Unit
0x2401 - INPOS1 Output Range UINT RwW Yes uu
0x2402 - INPOS1 Output Time UINT RW Yes ms
0x2403 - INPOS2 Output Range UINT RwW Yes uu
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11.6 Positive/Negative Limit Settings

This function is to safely operate the drive within the movable range of the apparatus using

the positive/negative limit signals of the drive. Be sure to connect and set the limit switch for
safe operation. For more information about the settings, refer to 12.2.1 Assignment of Digital
Input Signals.

AAVAAVAVA N ANV NNV N NN N NN NN

1/0 Pin 13

(Default allocated value)

(Default allocated value)|.|

[ITOPin 14

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

Setting
Description
Value
The motor will stop according to the method set in the dynamic brake control
mode (0x2012).
0
It will stop using the dynamic brake, and then maintain the torque command
at 0.
1 Decelerates to stop using the emergency stop torque (0x2113).

B Related Objects

Sub Variable o PDO .

Index Index Name type Accessibility allocation Unit
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2113 - Emergency Stop Torque UINT RW Yes -
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11.7 Setting the Brake Output Signal Function

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

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

Servo OFF or

i Alarm occurred
Brake output speed
Rotation (0x2407)
speed [~ TTTooo

,,,,,,,,,,,,,,,, ;
Servo }
ON/OFF 1
|
|
Brake Rel |

signal elease ! Operation
|

Brake output delay time

(0x2408)

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

T _-- Servo OFF or
/ Alarm occurred
hd
: __ Brake output speed
Rotation : / (0x2407)
speed  fpo-——mmmmm o e .
l l
————————————————— i B
| | |
Servo | |
ON/OFF L
I
| L
|
Brake ' [ )
signal Release | ! Operation
—
Brake output delay time
(0x2408)

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

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

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

// alarm occurred ! Is OFF Motor

| |

| PWM OFF delay time | 1T

P (0x2011) R

1 gl

| |
Servo |
ON/OFF | ‘ Load

| |

‘ :
PWM |||| ||||||||||||||| GraVity
output T - v direction
Brake Release Operation
signal

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

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

Servo OFF or
- alarm
/ occurred ___—--- -~__ PWM output Motor
v k is OFF
i PWM OFF |
| Delay time | 11
| 02017)
| |
| |
Servo |
ON/OFF | | Load
| l
PWM
GraVity
output _ _ . direction
Brake Release Operation
signal

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

The PWM output is turned off first before the brake signal output, allowing the drop along the
vertical axis due to the gravity.
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11.8 Torque Limit Function

You can limit the drive output torque to protect the machine. It can be set by the torque limit

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

Description of Torque Limit Function Setting (0x2110)

|
Limit Description
function
{ ox0E0 [ e
_»  positive torque ! P | Max toraue
limit ,’ a
Torque / \/ / /
’ »l B + , ’
Internal input ; LT
torque H Syl qufue |
limit 1 N I I R N T
(setvalwe ( i
0) OGO
! negative torque 4
\ limit /
Limits the torque using positive/negative torque limit value according to the driving direction; the
maximum value is limited by the maximum torque (0x6072).
- Forward: OX60EQ, Reverse: 0x60E1
_____ / 0x6072 \
- ’:\ Max torque H

Internal
torque
limit 2
(set value Torque
1) input | /A Y e
Torque
Ref. |
Limits the torque only by the maximum torque (0x6072) regardless of the driving direction.
0x2111
i Positive torque !
N limit /
Torque / N \/

External input T\ >
torque ! Torque |
limit (set ' VT F_i e_f _____
value 2) ;

0x2112
i Negative torque ‘4~

limit

- Forward: 0x2111, Reverse: 0x2112

Limits the torque using external positive/negative torque limit value according to the driving direction.
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Internal
and
external
torque
limits (set
value 3)

OFF 0x60E0

- » Positive torque i

PoL | limit

L ON / 0x2111
: Lolos »  External positive 1
\ torque limit J

* ”_ ____________
o/ Nl Torque \‘.
v >‘\ Ref. ;

Torque
input

—>

OFF / 0Ox60E1 \\

\ ro-me > Negative torque |}
“_NCL | limit
{oN 0x2112

----- »  External negative |

‘\\ torque limit /

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

- Forward: OX60EOQ(if PCL signal is not input), 0x2111(if PCL signal is input)

- Reverse: Ox60EL(if NCL signal is not input), 0x2112(if NCL signal is input)

Analog
torque
limit (set
value 4)

; 0x221D
Analog torque i
limit offset S/

Analog
Torque
input

—>»

W 0x221C |
A Analog torque i
\ limit scale /

- Restricted by torque limited value which in put as analog.
- Restricted forward direction / reverse direction torque regardless of +/ - of analog voltage.
- The torque limit against the analog input voltage is as follows.

- If the torque limit function setting (0x2110) is set to 4, the torque is limited according to the analog
input voltage. The limit value is determined by the following formula.

Torque limit value[%)]
_ (Input voltage[mv] — Torque input offset(0x221C)[mV]
a 1000
Torque command scale[0x221D]
10

Example 1) If the command scaler is set to 100 and the offset is set to 0

When the input voltage is -10[V]

X 100 _ 100[%
To = ~100[%]

—10000[mv] — 0[mV]
1000 )

Torque limit value[%] = <

-Torque is limited up to 100[%]. Conversely, if the user inputs the input voltage as 10[V], the torque is
limited to 100[%)].
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—\”"Fi’gL
—(_NeL
* S TTORB07Z T
********************* . / i Max.
0x60B2 Torque Ctorque /| |
TargetOffset 14" Feed-forward . . OXZOFO
Lo | con [vere] o Forvar foraue
Filter 1 P
Torque Limit | / 0x2111
Velocity Function ! P External fo_nN_ard ;
R — . Limit Speed Control i N torquelimit o/
{ Velocity Function / eemmmeeseeoeoeo oo g
Ref. /% P Gain I Gain ﬁ
R 1 e
L Ref.
/ 0x2112 N A
FmE s e 4 pee
b Position Actual N "
Internal Value /} Jemmm e N
B L) 0X60E1 ;
' Reverse torque .
limit /
B Related Objects
Sub Variable - PDO .
Index Index Name type Accessibility e Unit
0x2110 - Torque Limit Function Select UINT RW Yes -
0x2111 - External Positive Torque Limit Value UINT RW Yes 0.1%
0x2112 - External Negative Torque Limit Value UINT RW Yes 0.1%
0x6072 - Maximum torque UINT RW Yes 0.1%
0x60EQ0 - Positive Torque Limit Value UINT RW Yes 0.1%
0x60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
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11.9 Gain switching function

11.9.1 Gain group switching

Gain group Gain group
2 used' <-used
[ ]
GAIN2 sensor '
input f \

[ ]

This function is to switch between the gain groups 1 and 2, as one of gain adjustment
methods. You can reduce the time required for positioning through switching gains.

A gain group consists of position loop gain, speed loop gain, speed loop integral time
constant, and torque command filter time constant. The gain switching function (0x2119) can
be set as follows:

= Description of Gain Switching Function (0x2119)

Setting Value Setting content
0 Only the gain group 1 is used.
1 Only the gain group 2 is used.

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

3 Reserved
Reserved
5 Reserved

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

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

Gain switching waiting time 1
(0x211C)

Gain switching time 2 (0x211B)

Gain switching waiting time 2

LS-—EL ECTRIC

(0x211D)
Waiting time1  Switching time1 Waiting time2  Switchingtime2
x211C 0x211A 10x211D | Ox211B;
K K g < XK >
i i i i i
] Gain i i i
i group1 ' ' '
i i i i
i i Gain groupZE i
| i
i Gain switching condition is i Gain switching condition is
Ly met i % not met
v 7 (ex. GAINZ, ZSPD, INPOST) e
Time
B Related Objects
Sub Variable o PDO ;
Index Index Name type Accessibility allocation Unit
0x2119 - Gain Conversion Mode UINT RW Yes -
0x211A - Gain Conversion Time 1 UINT RW Yes ms
0x211B - Gain Conversion Time 2 UINT RW Yes ms
0x211C - Gain Conversion Waiting Time 1 UINT RW Yes ms
0x211D - Gain Conversion Waiting Time 2 UINT RW Yes ms
| 11-35
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11.9.2 P/PI Control Switching

PI1 control uses both proportional (P) and integral (1) gains of the speed controller, while P
control uses only proportional gain.

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

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

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

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

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

Speed Overshoot

Speed
command

Time

C
|

E

Undershoot Podﬁonmg

time
You can configure these settings in the P/PI control switching mode (0x2114). Please see the
details below: Switching to P control by PCON input takes precedence over this setting.

Setting Value Setting content
0 Always PI controlled
1 Switches to the P control if the command torque is larger than the P

control switching torque (0x2115).

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

2 control switching speed (0x2116).

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

4 Switches to the P control if the position error is larger than the P control

switching position error (0x2118).
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Speed

B Related Objects

Index Ir?clijgx Name Vag/isgle Accessibility allsg(t)ion Unit
0x2114 - P/P1 Control Conversion Mode UINT RW Yes -
0x2115 - P Control Switch Torque UINT RW Yes 0.1%
0x2116 - P Control Switch Speed UINT RW Yes rpm
0x2117 - P Control Switch Acceleration UINT RW Yes rpm/s
0x2118 - P Control Switch Following Error UINT RW Yes pulse

B Example of P/PI Switching by Torque Command

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

example of switching mode by torque command:

Overshoot Speed

\
When using PI control \\

Overshoot

When using PI/P AN

control switching N
AY AY
\\ \\
\\ \\
\\ \\
AY AY
AN —— S ST
| \/ i Time | i Time
1 1 1 1
Positioning Positioning
time time
Speed
Torque
command
+0x2115 [~77 " "7
| |
| |
i i Time
i i
-0x2115 [777° 'E ____________ i' """"""""""""""""""""
i i | |
1 | ) 1
| i 1 i
1 1 1 1
1 1 1 1
J, V N/ \V
x o) ~ ~
P P control PI control P control P
control control

LS EL ECTRIC
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11.10 Motor Overload Protection

In order to prevent burnout due to overheating of the motor,I2T it provides a motor overload

protection function by an algorithm and a motor overload protection function through a motor thermal

time constant.

11.10.1

300%

200%

100%

11-38

I?’T Algorithm protection

Provides a function to cut off the motor current output when the estimated motor

temperature exceeds the standard by tracking the flow of current output from the drive.
Since this function is calculated based on motor parameters [0x2000] or3™¢Party Motor parameters

[0x2802], [0x2803] and operating time at maximum current [0x2031], it must be set accurately. (This

function is available from OS Ver2.00 or higher.)

For example, assuming that the specifications of the motor are as follows,

Motor Rated current: 3[A]

Motor Maximum current: 9[A]

Operating time at maximum current: 1000[ms]

Drive output current (I,,,,;) : 6[A]

A
Torque
\ —>  Tumit §e —>! Timit 1€—
o I bemmemnnen = :
Continous
: ‘ : A Time
AL-21 AL-21
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B Related Objects

Index ﬁ\Léi?ax Name :)//a;)r(iaable Accessibility :Ili)(gation Unit
0x2000 |- Motor 1D UINT RW No -
0x2031 |- Operation Time at Peak Currentt UINT RW No ms
0x2802 |- [3rd Party Motor] Rated Current FP32 RwW No Arms
0x2803 |- [3rd Party Motor] Maximum FP32 RW No Arms

Current

11.10.2 Protection by motor thermal time constant

Provides a function to cut off the motor current output when the temperature exceeds the standard
by estimating the motor temperature based on the relationship between the winding and ambient of
the motor. This function is activated when the motor thermal protection function activation [0x2034]
parameter is set to 1, and it is calculated based on the motor thermal time constant [0x280D], so it
must be set correctly. (This function is available from OS Ver2.00 or higher.)

The formula to calculate the motor thermal time constant is:

Thermal time constant[sec] = Thermal resistance[ "
wa

B Related Objects

o]

sec
] X Thermal capacitance[watt * T]

Index U Name Vel Accessibility e .| Unit
Index type allocation
0x2034 - Motor Thermal Protection Enable UINT RW No -
3rd Party Motor Thermal Time °C
0x280D - Constant FP32 RwW No Iwatt

| 11-39



11. Drive Application Function

11-40

11.11 Dynamic brake

What is Dynamic Brake?

Dynamic brake electrically short-circuits the phase of the servo motor to stop it rapidly. Circuits
related to the dynamic brake are integrated into the drive.

The drive short-circuits only two phases or all of three phases depending on the model type.

Drive

Servo moto

Precautions when using dynamic brake when main power is off, when SV_Off, protection operation
(alarm occurrence, EMG stop) are as follows.

— Dynamic brake is a function for emergency stop, do not stop the motor with SV_Off signal. The built-in
dynamic brake circuit may be damaged due to deterioration of internal elements.

— Do not drive the motor with an external force. The motor generates electricity by an external force, and
when the dynamic brake circuit is damaged, a short-circuit current may be generated and smoke or
burn may occur.

— If the dynamic brake operates while driving at rated speed, you must stop for about 10 minutes.

If used under critical operating conditions, the resistor may be damaged and the dynamic brake may
not operate.

— When using the dynamic brake frequently other than in an emergency, be sure to operate the dynamic
brake after the servo motor stops.

Dynamic brake operation restart time

10[min)
Rated speed(rpm)
Drving speed(rpm)

Brake restart tim(min) =

(

)2
—EX) n case of operation of dynamic brake during operation of rated speed 2000 [rpm] motor at 3000
[rpm]
10[min)

2000(rpm),,
(3000(rpm))

Brake restart tim(min) =

Brake operation restart time [min] = 22.5min
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Servo
ON/OFF

Rotation

|
|

Dynamic

Setting value: 0

the brake

brake 10 - - - —-—- -

Hold the dynamic brake after stopping the motor using

Servo

|
|
|
ON/OFF !
|
|
|
|
|

Rotation

Dynamic n

|
I\l
otatio _\_

brake

Setting value: 1

Release the dynamic brake after stopping the motor

using the brake

Servo Servo
ON/OFF ON/OFF
Rotation Rotation
speed speed
Dynamic Dynamic
érakeI }t/Jrakel T -
Setting value: 2 Setting value: 3
Release the dynamic brake after free- Hold the dynamic brake after free-run
run stop stop
B Related Objects
Sub Variable T-AF PDO :
Index e Name type Accessibility e Unit
0x2012 - Dynamic Brake Control Mode UINT RW No
0x2013 - Emergency Stop Configuration UINT RW No
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11.12 Regeneration Brake Resistor Configuration

Regeneration refers to a phenomenon where the kinetic energy of the motor is converted to
electric energy and input into the drive because of driving a load with large inertia or sudden
deceleration. At this moment, regenerative resistor is used to suppress the rise of the drive's
internal voltage (Voc) due to the regeneration and prevent the drive burnout.

Servo drive

Sudden
eceleration
Electric energy « Kinetic
""""" energy "~ """ °
Vbc
Voltage Motor
rising
Load with
large inertia
B Related Objects
Sub Variable - PDO .
Index Index Name type Accessibility - Unit
0x2009 ) Rege_nerat_lon Brake Resistor UINT RW No )
Configuration
OX200A ) Eegeneratlon Brake Resistor Derating UINT RW No %
actor
0x200B - Regenerative resistance value setting UINT RW No Q
0x200C - Regenerative resistance capacity setting UINT RW No Watt
Regenerative resistance maximum
0x200D - capacity setting UINT RW No Watt
OX200E ) Duration Tl_me @ Peak P_ower of UINT RW No ms
Regeneration Brake Resistor
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11.12.1 Use of Internal Regenerative Resistor

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

Voltage . Standard
Type Resistance capacity
L7PAO01U~L7PA004U 100[Q] Built-in 50[W]
L7PA008U~L7PA010U 40[Q] ‘fgg;\;\?]
200
W Built-in
L7PA020U~L7PAO35U 13[Q] 1500W]
L7PA050U 6.8[Q)] ggwl
L7PAO75U 6.8[Q)] ggwl
L7PA150U 3.3[Q] ZEE)(E)%rR/s;
L7PBO10U 100[Q] fggw}
L7PB020U~L7PB035U 40[Q] lBSUC')';Vl\/n]
400[V]
Built-in
L7PBO50U 27[0] Buitin
L7PBO75U 27[0)] Ergw]
L7PB150U 13.4[Q] 2%5%?,3;

When using the regenerative resistor installed in the drive, make sure to observe the order
below for configuration:

1. Wire the regenerative resistor.

- Check to see if the terminals B and Bl are short-circuited (short-circuited at factory
setup, 1 kW or less).

o
¢ L1 B| BI| Bt
¢ L2
r— e a"r— T "
b L3 | il i
| [N |
¢ N | B |
| |1 |
¢ PO I H I
I I 5|
L PI | B 3 |
I B
1o T
R = O
Bl | HEra o i
Bl | bl e | gi
| |1
3 CT ! ! o
| |1 |
¢ C2 ! I !
e _

Wiring method when using
internal regenerative resistor
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2. Setregenerative resistance (0x2009)
- Configure to use the regenerative resistor integrated into the drive (0x2009 = 0).
- Basically, the resistor is attached on the rear of the drive heat sink.
- Initial value: 0
3. Check internal regenerative resistance value and capacity
- Check the internal regenerative resistance value (0x200B).
- Check the regenerative resistor capacity (0x200C).

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

- 3.5 KW to 15kW: It is installed inside the drive.

- 15 KW or more: Internal regenerative resistance is not installed

Internal regenerative resistor
installed on the rear of drive,
1kW or less
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11.12.2 Use of External Regenerative Resistor

When using the external regenerative resistor considering the driving condition, make sure to
observe the order below for configuration:

1. Wire the external regenerative resistor.
- Connect the external regenerative resistance to B and B+ terminals

- Remove short in B, Bl terminal (short-circuited at factory setup, 1 kW or less).

J03SIS9T
aAnelauabal eusayxy

L1 B| BIf B+
[ I N
b L3 1
N
— PO
» Pl
External B+ —_ §
regenerafi B J—
ve resistor '__| 71
BI L 1ha_]
c1
c2

Wiring method when using
external regenerative resistor

2. Setregenerative resistance (0x2009)

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

- Set if a regenerative resistance is connected of a capacity, which is larger than that
of the internal regenerative resistance.

3. Set regenerative resistance value (0x200B)

- Configure the regenerative resistance of a resistor installed separately outside the
drive in the unit of [Q].

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

- Initial value: 0
4. Set the regenerative resistor capacity (0x200C).

- Configure the capacity of a regenerative resistor installed separately outside the
drive in the unit of [W].

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

- Initial value: 0
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11. Drive Application Function

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

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

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

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

LS ELECTRIC provides the following regenerative resistors as options for the purpose of external
regenerative resistor (see the specifications as well)  R,: composite resistance value

Built-in External
Voltage Drive
capacity R Standard Resistance Resistance [ S
capacity capacity(option)
100W ~ 100 Q 50 [W] 50 Q 140[W] APCS-140R50 (1P)
400W
800W ~ 1KW 40 Q 100 [W] 300 300[W] APCS-300R30 (1P)
200[V 30 Q
V] 2kw 13Q 150 [W] D 600[W]*2P APC-600R30 (2P)
e
30Q
3.5KW 13Q 150 [W] R 100 600[W]*3P APC-600R30 (3P)
t .
28 Q
5kW 6.80Q 120 [W] R 70 600[W]*4P APC-600R28 (4P)
t .
28 Q
7.5kwW 6.8Q 240 [W] R 70 600[W]*4P APC-600R28 (4P)
t .
15kW - - 330 2000[W] APCS'(ZloF?)ORSR3
1KW 100 Q 100 [W] 820 300[W] APCS-300R82 (1P)
2KW ~ 75Q "
3 5KW 40 Q 150 [W] R, 3750 600[W]*2P APCS-600R75 (2P)
400[V] 750
5KW 270 120 [W] R 25 0O 600[W]*3P APCS-600R75 (3P)
e
75 Q
7.5KW 270 240 [W] R 250 600[W]*3P APCS-600R75 (3P)
t .
15KW - - 13.4Q 2000[W] APCS-Z(%(:));)RlSR4
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11.12.3 Other Considerations

With the considerations of the ambient environment and heat radiation condition for installing
the drive, you can configure the regenerative resistor derating factor (0x200A). In case that
the heat radiation condition is poor, please use a derated resistor (less than the capacity).

When it is derated for use (setting the value not larger than 100), the less the set value, the
earlier the regeneration overload alarm (AL-23) is triggered.

When you intend to set the derating factor to 100% or higher, be sure to fully consider the
heat radiation condition of the drive installed.
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11.13 Touch Probe Function

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

Example of Touch Probe

Wafer mapper system of wafer transfer robot (WTR)

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

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

-

Motor

Wafer Stack

(Leeeccccceacaed ’ '({{(((({l{l ‘

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

Touch Probe 1 rising edge position
value(Ox60BA) >

Touch Touch Probe 1 falling edge position
Probe value(0x60BB) >
Function Touch Probe 2 rising edge position
Touch Probe 1 value(0x60BC) -
Touch Probe 2 Touch Probe 2 falling edge position
Index(Z) Pulse value(0x60BD) >

The position value of the encoder (Position Actual Value, 0x6064) is latched by the following
trigger events according to the set value. At the same time, it is possible to latch
independently at the rising/falling edge of each input of 2 channels.

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

= Triggered by the encoder Index (Z) pulse
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11. Drive Application Function

B Related Objects

Index R Name L Accessibility PDO. Unit
Index type allocation

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

B Touch Probe Timing Diagram
Single Trigger Mode (0x60B8.1=0, 0x60B8.9=0):

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

0x60B8.0
(0X60B8.8) , Ii
0x60B8.4
(0x60B8.12) _.—I; il l_l il l— :

Latch start f Latch start ' K
¥ : : ¥

0x60B9.0 7 7

(0x60B9.8) ; i I_
0x60B9.1 »I T

(0x60B9.9)

(&Z%OBBS >< Position 1 Latched >< Position 3 Latched
Probe input |_| 1—| |?| —3|

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

In the continuous trigger mode, the bits 6, 7, 14, and 15 of the touch probe status (0x60B9)
are toggled (0 = 1 or 1 - 0) every time the corresponding input/edge is input.
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0x60B8.0
(0x60B8.8) .

0x6088.4
(0x6088.12) —i

-

Latch start "
Y i .
0x60B9.0 i
(0x60B9.8) i
$
0x60B9.1 vl i
(0x6089.9) : :
OX60BA i o » T
(0x60BO) i >< Position 1 Latched >< Position 2 Latched >< P:0$|t|on 3 Latched
0x60B9.6 ] >| i ->| i ’|

(0x60B9.14)

Probe input

| ']

S

0x60B8.0
(0x60B8.8)

0x60B8.1

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

Single Trigger mode

(0x60B8.9)

0x60B8.2
(0x60B8.10)

Continuous Trigger mode

0x60BA

Position 1
B Latched

=

osition 5\ / Position 6 Position 7 \/ Position 8\/ Position 9
Latched Latched Latched Latched Latched

(0x60BC)

0x60B9.6
(0x60B9.14)

Index(Z) Pulse
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11. Drive Application Function

11.14 Encoder signal output

The drive processes the encoder signal internally and outputs it externally in the form of
pulses. Basic output is made in the line drive method through pins (1 to 6) basically assigned
to the 1/0O connector, and output can be made in the open collector method according to the
setting of the encoder output mode [0x3007].

When outputting in the open collector method, the output function is masked as it outputs
using the DOO06 (A phase), DO07 (B phase), and DOO08 (Z phase) ports that are basically
allocated as digital output signals.

At this time, the number of encoder pulses output per motor rotation can be set as the value
of encoder output pulse [0x3006].

.y Encoder output
Host g
controller

Servo drive

I/0 ENCODER

The encoder signal output frequency from the drive is up to 200 [Kpps] for the open collector
method and up to 1.0 [Mpps] for the line drive method.

Depending on the set value of the number of encoder output pulses per rotation, the
rotational speed of the motor that can be output is limited, so an appropriate value must be
set.

Example) When outputting 50000[ppr] by line drive method, maximum 2400[rpm] operation
is possible as shown below.

2400[rpm] = 2*10° / 50000 * 60

B Encoder output signal of line drive method

Pin No. | Name | Assignment Content Details Function
L AO i Encoder
5 /AO i signal A
Outputs the A, B, and Z phases of the
3 BO - encoder signals that have been divided
Encoder . .
signal B ar!d processedllr) t.he form of a Ilqe
4 /BO - drive. Output division can be set in
[0x3006].
5 20 ) Encoder
6 /70 ) signal Z
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B Encoder output signal of open collector method

11-52

Pin No. | Name | Assignment Content Details Function
45 DOO06+ AO .
Encoder signal
46 DO06- /AO A Outputs the A, B, and Z phases of the
encoder signals that have been divided
47 DOO07+ BO . and processed in the form of a open
Encoder signal | ¢gllector.
48 DOO07- /BO B Output division can be set in [0x3006].
In [0x3007], it is possible to set whether
49 DO08+ Z0 Encoder signal | t0 use open collector encoder output.
50 DOO08- 1zO z
B Related Objects
Sub Variable a— PDO .
Index il Name type Accessibility - Unit
0x3006 - Encoder output pulse UDINT RW No Pulse/rev.
0x3007 - Encoder output mode UINT RW No -
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11.15 ABS_RQ

When Data size is requested from the absolute encoder, the absolute encoder data is

transmitted to the host controller in the form of quadrature pulses through the output of AO

and BO, which are encoder output signals.
At this time, the encoder output pulse is output at a speed of 500 [Kpps].

When the ABSRQ signal is input, the drive first transmits multi-turn data among absolute

value data, and then transmits single-turn data.

(At this time, refer to 11.2 Input/Output Signal Settings for allocation of the sequence input

signal ABSRQ signal.)

ABS_RQ can be requested even in Servo Off.

B Sequence for sending and receiving absolute value data

1. When the host controller is ready to receive data, turn on the ABSRQ signal.

At this time, the ABSRQ signal can be input through digital input or the ABSRQ bit of drive control

input 2 [0x2120].

(For Modbus RTU communication address, refer to 15.3 L7P Indexer Servo Drive Communication

Address Table.)

2. When the ABSRQ signal inputs from the drive, it prepares to transmit the encoder data after a delay

time of about 100 [ms].

3. The drive transmits multi-turn data for up to 200[ms]. During the elapsed time of 200[ms] from the
start of multi-turn data transmission, single-turn data is prepared for transmission.

4. The drive transmits single-turn data for up to 1200 [ms]. At this time, the output data is the value
considering the number of encoder output pulses (division ratio). It operates as normal encoder

output signal after 1200 [ms] from the time when data transmission within 1 revolution starts.

ABSRQ Absolute value data

_ _ —output _

/ N\ N /
/ \

[} [}
] ]
| |
I Multi-Turn Data i
] ]
| |
) ]

-~

1

: |

L /
BAHBO) ' ¥

T\ A

1 1 1
1 \ : : \ :
| N /
i :\\ i // \:\
e "
1 S~ _ - - N o
' 100ms ' Max. 200ms ! Max. 1200ms :

Divided pulse output
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12. Tuning

12.

Current feedback
Position
command Speed Torque ! Voltage
Position | command Speed |command Torque _|comnjand
control ® control
— control ( . Power Votor
operation operation operation circuit Encoder

[

Position feedback

The drive is set to the torque control, the speed control, or the position control mode for use,
depending on the method to connect with the upper level controller. This drive is structured
so that the position control is located at the outermost while the current control at the
innermost, forming a cascade style control structure. Depending on the operation mode of
the drive, you can tune the operation by setting the gain-related parameters of the torque
controller, the speed controller, and the position controller, to satisfy your purpose.
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12-2

12.1

Off-line Auto Gain Tuning

Use the command generated by the drive itself to automatically set the gain according to the
load condition. The following gain-related parameters will be changed:

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

The entire gain is set higher or lower depending on the system rigidity setting (0x250E)
during gain tuning. Set the appropriate value depending on the rigidity of the load.

As shown in the figure below, sinusoidal-type command is generated in the forward or
reverse direction according to the offline gain tuning direction (0x2510) setting. You can set
the movement distance for tuning with the offline gain tuning distance (0x2511). The higher
the set value, the longer the moving distance, so set the distance appropriately according to
the situation. Make sure to secure enough distance (more than one revolution of motor) prior
to gain tuning.

Offline gain tuning
distance(0x2511)

-----

Tuning
direction=0(Forward

Tuning direction

“a——  =1(Reverse)

v X3

Time

______ Command
-
Response 1S3y .
L Moving
. distance
Notch Filter
fancron Seles
Fosition Control Velacity Contrel Frequency  Width Depth Torq;g Filter
Ref P Gain . P Gan | Gdn 1 [ozz0r | [[oxz502 | [ 02503 | i
—»(—» —>(O—>» x -
1| oxatol 1 [[ox02 ] | ox2103 ] " > [lo2ee]
A y A A 2 [(ozzo4 | [ oxaso5 | [ oxz506 | 5 A
2 T oxaios 2 [Toxi06 || oxator -
3 [Tox2sor ] | ox2z0s | [ o509 |
¢ [[oxB0a ] | ox2508 | [ ox2s0c |

Torque Command

Resonance
Frequency Current Control
Estimation 5
ace
---------- ) VM
Load Inertia < P Gain 0x2514 | | Vector |—P Control
Estimation Control
[nertia 0x2/00
A
A
Current Feedback
Velocity Feedback Velocity
Calcul ation
Position Feedback Velocity
Cal cul ation
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B Related Objects

Sub Variable o PDO .
Index Index Name type Accessibility allocation Unit
0x250E System Rigidity for Gain Tuning UINT RW No -
0x2510 - Off-line Gain Tuning Direction UINT RW No -
0x2511 Off-line Gain Tuning Distance UINT RW No -
LSE ecrmc | 123
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12.2 On-line Auto Gain Tuning

Does not use the off-line auto gain tuning command generated by itself and While operating
under the command form host device, it sets parameters related gain automatically base on
general rule and the rigidity set by user.

= inertia, position loop gain, speed loop gain, speed integral time, torque command filter
time constant

During online tuning, it refers 20 steps of value of gain table by rigidity. The result of tuning is
reflected regularly and changed gain is stored in EEPROM every two minutes.

When inertia estimating, estimated result reflected quickly or slowly by set adaption speed
value. The setting rigidity parameters can determine the overall responsiveness of system.

In the following cases, it may be inaccurate to estimate the inertia when online auto tuning.
= When a change of the load is too heavy.

=  When rigidity of load is too weak or too heavy backlash system.

= When the load is too small(less than 3 times) or too heavy (more than 20 times)

= \When acceleration and deceleration is too small for sufficient acceleration and
deceleration torque(less than 10% of the rated).

= When the speed of revolution is too slow(less than 10% of the rated).
=  When friction torque is too large.

In the case of the above conditions or if the operation is not good even after executing online
auto tuning, execute offline gain tuning.
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B Parameters that change after tuning

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

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

function

Notch Filter

Adaptive Filter
function Select
Position Control Velecity Control Frequengy Width Depth T”"l_"{? Filter
Ref * P Gain + P Gain I Gain i
:: / 0x210/ : / 0x2/02 0x2/03 / | s || =22 || — | ) / ]
' 9 (ool ] ' 9 % |‘ 2 2 [Loasoy | [ ows0s | [ ox2s06 | 2 [Moris
2 {foaios 2 [ onai08 || onato7 s [ozn) [(os0s | [ 02509 |
¢ [[ox2s0a | | ox2508 | [ ox250c |
o
Torque Command

Resonance

Frequency Current Control —
Estimation Space

BT e ma A e Il
Estimation Gontrol
i
4
A Load
Current Feedback
Velocity Feedback |:_

Position Feedback

B On-line Gain Tuning Mode object

Velocity
Calculation
Velocity
Calculation

Sub Variable g PDO ]
Index Index Name type Accessibility allocation Unit
0x250D - On-line Gain Tuning Mode UINT RW No -

Setting Value

Setting content

0

On-line Gain Tuning not used

1

On-line Gain Tuning used

The factory setting is 0, and it is selected when online auto tuning is not possible or when the
gain values are already known. If the setting value is set to 1, online auto tuning is performed.
If the change in load inertia is small and the inertia ratio is not known, please select it.
Estimated gain values during online auto tuning are saved in EEPROM approximately every

2 minutes.
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B System rigidity setting during online auto tuning

. PDO
Sub Variable | Access - -
Index Index Name type ibility allocati | Unit
0x250E - System Rigidity for Gain Tuning UINT RW No -

There are 20 system rigidity settings for online auto tuning as follows.

The gains (Position Loop Gain 1, Velocity Loop Gain 2, Velocity Loop Integral Time Constant

1, and Torque Command Filter Time Constant 1) are automatically determined when the

system stiffness setpoint is selected. The factory setting for the system rigidity setting is 5.

If the system stiffness setting value is increased, the gains become higher and the

positioning time becomes shorter. However, if the set value is too high, vibration may occur
depending on the mechanical configuration, so set the system rigidity value from a low value

to a high value within a range that does not cause vibration.

[0x250E] System rigidity 1 2 3 4 5 6 7 8 9 10
[0x2101] position loop gain 1 2 5 10 15 22 30 40 50 60 73
[0x2102] speed loop gain 1 3 8 15 23 33 45 60 75 90 110
[0x2103] speed loop integral time
190 70 50 40 30 22 15 13 10 9
constant 1
[0x2104] torque command filter
80 30 20 10 8 6 4 3 3 2
time constant 1
[0x250E] System rigidity 11 12 13 14 15 16 17 18 19 20
[0x2101] position loop gain 1 87 | 100 | 117 | 133 | 160 | 173 | 200 | 220 | 240 | 267
[0x2102] speed loop gain 1 130 | 150 | 175 | 200 | 240 | 260 | 300 | 330 | 360 | 400
[0x2103] speed loop integral time
8 7 6 6 5 5 4 4 3 3
constant 1
[0x2104] torque command filter
2 2 2 2 1 1 1 1 1 1
time constant 1
B Real-time gain tuning reflection speed during online auto tuning
. PDO
Sub Variable | Access . .
Index Index Name type ibility allocati | Unit
0x250F - On-line Tuning Adaptation Speed UINT RW No -

Set the speed to reflect the gain change during online auto tuning. The larger the setting

value is, the faster the change of gain is reflected.
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12.3.1

Gain Tuning Sequence

12.3 Manual Gain Tuning

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

In other words, tune the gains in the order of proportional gain - integral gain >
feedforward gain.

The role of each individual gain is as follows:

— Proportional gain: Determines the controller BW.

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

— Feedforward gain: Enhances the system lag characteristic.

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

B Speed Controller Tuning

Torque Feed-Forward

\ 4

Torque Feed-forward
Gain[0x210E]

Torque Feed-forward

Filter[0x210F] P/PI Conversion
- P/PI Control
Limit Velocity Control Conversion[0x2114] Current
imi Speed Loop . + » Control
+ Gain1[0x2102] P Control Switch +
— Torque[0x2115] Loop
Speed Loop IntegralTime
[0x2103] P Control Switch Disturbance Observer
Speed[0x2116] Disturbance Observer
= = Gain[0x2512]
P control Switch Following ™ s
Error{0x2118] Dlstur_ ance Observer
Filter[0x2513]
Filter R
- Velocity
Speed Feedback filter < lculati Encoder
Time[0x210B] calculaton
(1) Inertia ratio setting

)

Use automatic inertia estimation function or carry out manual setting.
Proportional gain setting

Monitor torque and noise before any vibration occurs.

This is the value converted into torque command by multiplying the speed error
with the proportional gain. If it is too large, motor noise and vibration may occur

and If it is too small, the speed response characteristic becomes slow and the
servo operation slows down.
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Speed

Command
speed T T T

Large il

/
/
//
, Small
/
/ )
/ Time

(3) Integral gain setting
— Monitor the speed overshoot and the steady-state error.

— You can use the P/PI switching mode if you want to increase the integral gain but
overshoot occurs.

— For this drive, the integral gain is set to the integral time constant.

— ltis a value converted into torque command by multiplying the integral value of the
speed error by the integral gain, and has an inverse relationship with the speed
response characteristics. If the value is too large, it may be operated with
proportional control characteristics, and if it is too small, the response
characteristics may increase and overshoot may occur.

Speed Small
/ Large

I e

Command a—

speed

Tracking

Time

(4) Speed command filter and speed feedback filter setting
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B Position Controller Tuning

Velocity FeedForward

Velocity Feed-forward

N Gain[0x210C]
Velocity Feed-forward
Filter Time Constant
0x2100 .
[ ] Velocity Command
Command Filter
P Position Command
Limit Filter Time + Position Control Current
> Constant[0x2109] > Position Loop + + Control [——
| Position Command _ Gain[0x2101] Loop
Average Filter Time
Contant[0x210A]

Encoder |¢—— —

(1) Proportional gain setting
— Monitor torque, positional error, and noise before any vibration occurs.

— The error between the position command and the current position is converted into
speed command by multiplying the proportional gain.

(2) Feedforward setting

— Positional error monitoring

— Able to set the feedforward filter.

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

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

(3) Able to set the position command filter

— You can smooth a position command.
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12.4 Vibration Control

12.4.1

Notch Filter

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

This drive provides notch filters with 4 steps in total, and you can set the frequency, width,
and depth for each filter. You can use one or two notch filters as adaptive filter, setting the
frequency and the width automatically through real-time frequency analysis (FFT).

Amplitude Width
K , , S

-3dB : : — l

S SRR RS :
aobo TR N S s
D S S 0 "
ol ; ;
Cut-off Frequency(Hz) —> Frequency
B Related Objects
Index Ir?éjgx Name Ve;;isgle Accessibility allstlzja(t)i - Unit

0x2501 - Notch Filter 1 Frequency UINT RW No Hz
0x2502 - Notch Filter 1 width UINT RW No Hz
0x2503 - Notch Filter 1 Depth UINT RW No -
0x2504 - Notch Filter 2 Frequency UINT RW No Hz
0x2505 - Notch Filter 2 width UINT RW No Hz
0x2506 - Notch Filter 2 Depth UINT RW No -
0x2507 - Notch Filter 3 Frequency UINT RW No Hz
0x2508 - Notch Filter 3 width UINT RW No Hz
0x2509 - Notch Filter 3 Depth UINT RW No -
0x250A - Notch Filter 4 Frequency UINT RW No Hz
0x250B - Notch Filter 4 width UINT RW No Hz
0x250C - Notch Filter 4 Depth UINT RW No -
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12.4.2 Adaptive Filter

Adaptive filter analyzes the real-time frequency of vibration frequency, generated from the
load during the drive operation, through the speed feedback signal, and configures a notch
filter automatically to reduce vibration. It can detect the vibration frequency through
frequency analysis to automatically configure one or two notch filters. On this occasion, the
frequency and its width are automatically set and the setting value for the depth is used as it
is.

i /

Ref. + Space
) C ) Position Control P Current ) PWM
Velocity Control Adaptive Filter d P Vector Control

A Control Control

A

Vibration @
VAR Frequency
Measurement
) Velocity Feedback Velocity
Eslt?riraﬂiaon < Calculation
Position Feedback
B Related Objects
Sub Variable - PDO .
Index Index Name type Accessibility allocation Unit
0x2500 - Adaptive Filter Function Setting UINT RW No -

= Adaptive Filter Function Setting (0x2500)

When setting values other than 1 and 2 are applied, they are always initialized to 0.

Setting .
Setting content
Value
0 Adaptive filter is not used.
1 Only one adaptive filter is used. You can check the settings configured
automatically in the Notch Filter 4 Settings (0x250A and 0x250B).
Only two adaptive filter is used. You can check the settings configured
2 automatically in the Notch Filter 3 (0x2507, 0x2508) and 4 Settings
(0x250A, 0x250B).
3 Reserved
4 Settings of Notch Filter 3 (0x2507, 0x2508) and Notch Filter 4 (0x250A,
0x250B, 0x250C) are initialized
5 Reserved
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12.4.3

Vibration Control (Damping) Filter

The vibration control (damping) filter is a function that can reduce the vibration generated
from the load end.

Measuring vibration frequency occurring in the load through the external sensor, and using
measured value as the object data for vibration control (damping) filter. L7P has two vibration
control (damping) filter in total. Regarding each filter, it's available to set up the frequency
and volume of decreasing vibration.

L7P controls frequency from 1[Hz] to 100[Hz] coming from load or total system. This function
is only available on position control mode.

Sensor

(=D)L=
Servo drive
Vibration E2
Suppression Filter
Position PWM output
_commang, | pfncodef Motor [AAVAM VA AWY AN ANV
x4 >
Notch Filter
Speed
T Position Negative speed
feedback of load
VANVANIVANVAN
N V V VUV  Tine
;‘ Measuring residual ’;
vibration frequency
ERelated Objects
Index Sl Name Ve e Accessibility PDQ Unit
Index type allocation
0x2515 - Vibration Suppression Filter Configuration UINT RW No -
0x2516 - Vibration Suppression Filter 1 Frequency UINT RW No 0.1[Hz]
0x2517 - Vibration Suppression Filter 1 Damping UINT RW No -
0x2518 - Vibration Suppression Filter 2 Frequency UINT RW No 0.1[Hz]
0x2519 - Vibration Suppression Filter 2 Damping UINT RW No -

= Vibration Suppression Filter Configuration (0x2515)

Setting Value

Setting content

0 No Vibration Control (Damping) Filter

1 Applying Vibration control (damping) filter 1,2

2

and LVSF2 inputs

Apply vibration control (damping) filters 1 and 2 according to LVSF1
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12.5 Analog Monitor

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

110

Digital input Digital output
[z [z 3 | oot ]
36 DO 1-
o | 1z o 37 DO 1+
bz | 13 &2 38 DO 2-
DI3
ICER KN w1 o5 ]
DI4
[ oe | 1 o o0
o5 |7 J|os a1 | oosr ]
o7 | @& =
D8 19 I8 \
1 MONIT1 O:
Analog &Ej)
monitor 2 MONIT2 (E
4 AGND
B Related Objects
Sub Variable - PDO .
Index Index Name type Accessibility allocation Unit
0x2220 - Analog Monitor Output Mode UINT RW No -
0x2221 - Analog Monitor Channel 1 Select UINT RW No -
0x2222 - Analog Monitor Channel 2 Select UINT RW No -
0x2223 - Analog Monitor Channel 1 Offset DINT RW No -
0x2224 - Analog Monitor Channel 2 Offset DINT RW No -
0x2225 - Analog Monitor Channel 1 Scale UDINT RW No -
0x2226 - Analog Monitor Channel 2 Scale UDINT RW No -
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= Analog monitor output mode (0x2220)

Analog monitor output range is -10~+10V. If setting value is 1, output value is positive value

only.
Setting value | Setting content Detalil
Analog outputA\
voltage L e — =
+10V :
1
Negative/Positive 1
0 value output Ly
-10V
Analog outpuia
voltage
1 +10V 1
Positive value ! !
1 1 1
output I I
1 1
1 1
ov

= Analog monitor channel 1 setting (0x2221)

Configure the monitoring variables to be output to the analog monitor output channel 1.

Setting Value Display item Unit
0 Speed feedback rpm
1 Speed command rpm
2 Speed error rpm
3 Torque feedback %
4 Torque error %
5 Following Error pulse
6 Accumulated operate overload percentage %
7 DC link voltage \%
8 Accumulated Regeneration Overload %
9 Encoder single-turn data pulse
10 Inertia ratio %
11 Full-Closed positional error (Reserved) uu
12 Drive Temperature 1 °C
13 Drive Temperature 2 °C
14 Encoder temperature (Reserved) °C




12. Tuning

15 Hall sensor signal

16 U phase current

17 V phase current

18 W phase current

19 Position actual value uu
20 Position demand value uu
21 Position command speed rpm
22 Hall U signal

23 Hall V signal

24 Hall W signal

Th voltage is calculated as follow when analog monitor is output

Channel 1 output voltage [V] = [Monitoring signal value (0x2221) — Offset (0x2223)] /
Scale(0x2225)

Channel 2 output voltage [V] = [Monitoring signal value (0x2222) — Offset (0x2224)] / Scale
(0x2226)

B Setting example

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

e e

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

Output offset: 7000 rpm
Output scale: 500rpm/V

Fto_coumann

onitoring
signal 5x
magnification

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

LS EL ECTRIC
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13.

Procedure Function

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

Procedure command Code Contents
Manual JOG 0x0001 Manual JOG operation
Program JOG 0x0002 Programs JOG operation
Alarm History Reset 0x0003 Alarm history reset
Off-Line Auto-Tuning 0x0004 Offline auto-tuning
Index Pulse Search 0x0005 Phase Z position search
Absolute Encoder Reset 0x0006 Absolute encoder reset
Resets instantaneous maximum operation overload
Max. Load Torque Clear 0x0007
(0x2604) value
Calibrate Phase Current Offset 0x0008 Phase current offset tuning
Software Reset 0x0009 Software reset
Commutation 0x000A Commutation

13-1
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13.1 Manual JOG Operation

Jog operation is a function to verify the servo motor operation by the speed control, without
an upper level controller.

Before starting the jog operation, make sure that:

= The main power is turned on;

= No alarms go off;

= The servo is turned off;

= The operation speed is set with the consideration of the apparatus state.

B Related Objects

Index Ir?éjebx Name Ve;;isl;le Accessibility aII(F))cDagon Unit
0x2300 - Jog Operation speed INT RW No rpm
0x2301 - Speed Command Acceleration Time UINT RW No ms
0x2302 - Speed Command Deceleration Time UINT RW No ms
0x2303 - Speed Command S-curve Time UINT RW No ms
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13.2 Programmed Jog Operation

Programmed jog operation is a function to verify the servo motor operation by the speed
control at preset operation speed and time, without an upper level controller.

Before starting the jog operation, make sure that:
= The main power is turned on;
= No alarms go off;

= The servo is turned off;

= Speed and time settings should be set in consideration of the state of the instrument and its range
of motion.

0x2306 0x2307 0x2304
Speecf\ O[rpm] -500[rpm] O[rpm] e
500
Motor
speed
0 1 P12 \t3 ' t4 15 Time "
E E E Motor E E
500 }o-ccommmees e e I doo speed i i

A 2\
VAN
0x2308 0x2309 0x230A 0x230B 0x2308
500[ms] 5000[ms] 500[ms] 5000[ms] 500[ms] oo

Zero Zero Zero

|

speed Forward specd Reverse speed Forward
B Related Objects
Index Ir?élgx Name Va;;isgle Accessibility allstlzja(t)i - Unit
0x2304 - Program Jog Operation Speed 1 INT RW No rpm
0x2305 - Program Jog Operation Speed 2 INT RW No rpm
0x2306 - Program Jog Operation Speed 3 INT RW No rpm
0x2307 - Program Jog Operation Speed 4 INT RW No rpm
0x2308 - Program Jog Operation Time 1 UINT RW No ms
0x2309 - Program Jog Operation Time 2 UINT RW No ms
0x230A - Program Jog Operation Time 3 UINT RW No ms
0x230B - Program Jog Operation Time 4 UINT RW No ms
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13.3 Alarm history reset

This function deletes all of the alarm code history stored in the drive. Alarm history items are
stored chronologically starting with the latest alarm up to 16 recent alarms.

You can check them as below (0x2702:01 - 16). The latest alarm is listed in 0x2702:01.

- 2i02:0

Servo &larm Histary

2702:01  Alarm code 1{Mewest)

2T02:02
2i02:03
2702:04
210205
2102:06
2007
2i02:08
2102:09
ZI02:04
2T02:0B
Zi02:0C
2i02:00
2102 0E
2i02:0F

&larm code 2
&larm code 3
&larm code 4
&larm code &
&larrmn code B
&larm code 7
&larm code 8
&larm code 9
&larm code 10
&larm code 1
&larm code 12
&larm code 13
&larm code 14
&larmn code 16

270210 Alarm code 16{01dest)

B Related Objects

1<
[511POS following

[E1IPOS following
[B1IPOS following
[F11POS following
[R1IPOS following
[B11POS following
[B1IPOS following
[B11POS following
[511POS following
[511POS following
[E1IPOS following
[R1IPOS following
[F11POS following
[R1IPOS following
[B11POS following

[B11POS following

Index Ir?(ljjebx Name Ve:;iggle Accessibility aIIEcDa(t)ion Unit
Servo Alarm History -
1 Alarm code 1(Newest) STRING RO No
2 Alarm code 2 STRING RO No
3 Alarm code 3 STRING RO No
4 Alarm code 4 STRING RO No
5 Alarm code 5 STRING RO No
6 Alarm code 6 STRING RO No
7 Alarm code 7 STRING RO No
0x2702 8 Alarm code 8 STRING RO No
9 Alarm code 9 STRING RO No
10 |Alarm code 10 STRING RO No
11 |Alarm code 11 STRING RO No
12 | Alarm code 12 STRING RO No
13 | Alarm code 13 STRING RO No
14 | Alarm code 14 STRING RO No
15 |Alarm code 15 STRING RO No
16 |Alarm code 16 STRING RO No
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13.4 Automatic gain tuning

For further information, please refer to“12 Tuning.

13.5 Index Pulse Search

Index pulse search function is to find the Index (Z) pulse position of the encoder and stop.
You can use this function to locate a position roughly since it searches for a position using
the speed operation mode. You can locate the exact position of the index pulse using the

homing operation.

The speed to search for the index pulse is set in 0x230C [rpm].

Before starting the index pulse search, make sure that;

= The main power is turned on;

= No alarms go off;

= The servo is turned off;

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

Servo Mover

[0 Couwplngprgegza *-- =

[} [
m[issucinuunnunusfastnnunuuinuuu

Origin

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

B Related Objects

Sub Variable o PDO .
Index Index Name type Accessibility allocation Unit
0x230C - Index Pulse Search Speed INT RW No rpm
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13.6

Absolute encoder reset

This function resets the absolute encoder. You need to reset the absolute encoder if:
= you set up the apparatus for the first time;
= Encoder low voltage alarm occurs

= [If you want to set the multi-turn data of an absolute value encoder to 0.

When the absolute encoder reset is completed, multi-turn data (0x260A) and one-turn data
(0x2607) are reset to 0. If power is supplied again after reset, Position actual value (0x6064)
is changed to the reset position value. .

After turning on the power again, the actual position value (0x6064) is displayed by reading
the position of the absolute encoder and applying the home offset (0x607C).

Then, the actual position value (0x6064) will not be changed even if you change the home
offset (0x607C) during operation. . .

B Related Objects

Sub Variable T-AF PDO :
Index Index Name type Accessibility allocation Unit
0x2005 - Absolute encoder setting UINT RW No -
0x2607 SingleTurn Data UDINT RO Yes pulse
0x260A MultiTurn Data DINT RO Yes rev
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13.7 Instantaneous Maximum Torque Initialization

This function initializes the instantaneous maximum overload rate (0x2604) to 0. The
instantaneous maximum operation overload rate represents the maximum value of the
operation overload rate that is momentarily output from the drive.

Displays the peak load from the time the servo power was turned on to the present as a

percentage compared to the rated output. The unit is [0.1%]. Turning on the power again will
reset it to O.

In case that the current driving load factor is larger than the

Torque AN stored instantaneous maximum driving overload factor, the
renewal will be done; and this value is displayed in 0x2604.
Instantaneous
maximum
overload value Renewed
Not
renewed
0
B Related Objects
Sub Variable g PDO ]
Index Index Name type Accessibility allocation Unit
0x2604 ) Igséa:lnotzgeous Maximum  Operation| |\ RO Yes 0.1%

| 13-7
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13.8 Phase current offset tuning

This function is to automatically tune the current offset of U/V/W phases. Depending on the
environmental condition, you can tune the phase current offset for use. The offset is tuned by
factory default setting.

Measured U-/V-/W-phase offsets are individually stored in 0x2015, 0x2016, and 0x2017.

B Related Objects

Sub Variable T PDO -

Index [ Name type Accessibility e Unit
0x2015 - U Phase Current Offset INT RW No 0.1%
0x2016 - V phase Current Offset INT RW No 0.1%
0x2017 - W Phase Current Offset INT RW No 0.1%

13.9 Software reset

This function is to reset the servo drive by means of software. Software reset means a
restart of the drive program, resulting in an effect similar to recycling the power.

You can use this function if:
= You changed parameter settings which require the power to be recycled; or

= You have to restart the drive due to an alarm, which cannot be reset.

13.10 Commutation

Commutation function is to get the information on the initial angle of motor. In case of using a
motor with hall sensor not installed, you have to get the information on the initial angle
through commutation prior to operation, in order to carry out normal operation.

B Related Objects

Index Ir?élgx Name Va;;isgle Accessibility aIIE(I:Da(t)i - Unit
0x2019 - Linear Scale Resolution UINT RW No nm
0x201A - Commutation Method UINT RW No -
0x201B - Commutation Current UINT RW No 0.1%
0x201C - Commutation Time UINT RW No ms
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S
14. Object Dictionary

Object is a data structure including parameters, state variables, run commands (procedures),
and etcs. within a drive.

S : Applied only in speed operation mode
T Applied only in Torque operation mode
P : Applied only in Positioning mode

ALL : Applied only in All operation mode

| &

Parameter address

Parameter name

0x3006 Encoder Qutput Pulse ALL
Variable Setting Default . Accessi PDO change
Data Type/Parameter ype —lupe 1ange vajye Ut iy | oo | propery § 52 Yes : Setting parameters can be saved
UDINT | 0to 2447483647 10000 | pulse | RW No poweron | Yes 6 No' Setting parameters cannot be
r saved
This is the parameter setting range that can This is the default Always: Apply changes
be entered. value setat the immediately
Input and output of values outside the range fime of shipment Power on: Reboot required to apply
are not allowed. : ,
RW : Read/Write enable
p RO : Read enable
e
P No : PDO mapping disable
encoder.

Object is largely composed of General Object (0x1000~), CiA402 Object (0x6000~),
Manufacturer Specific Object (0x2000~) and Index Object (0x3000~) that only this drive
provides separately.

e | 1471
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14.1 Data Type

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

Code Description Range
SINT Signed 8bit -128 ~ 127
USINT Unsigned 8bit 0~ 255
INT Signed 16bit -32768 ~ 32767
UINT Unsigned 16bit 0 ~ 65535
DINT Signed 32bit -21247483648 ~ 21247483647
UDINT Unsigned 32bit 0 ~ 4294967295
FP32 Float 32bit Single precision floating point
STRING String Value -

14-2
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14.2 General Objects

0x1000 Device type
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT - 0x00020192 - RO No - No
The following table lists device types and their functions.
MSB 16 15 LSB
Additional information Device profile number
— 0x0002 : Servo Drive — 0x0192 : DS402
0Ox1001 Error Register
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 0x00 - RO No - No
The following table shows the error register values for each device. This value is stored in
the emergency message.
Bit Setting content
0: No Error
0
1: Occurrence of errors
1to7 | Reserved
0x1008 Device Name
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
STRING - - - RO No - No
Indicate the name of the device.
0x1009 Hardware version
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
STRING - - - RO No - No
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This represents the hardware version of device.

Ox100A Software version
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
STRING - - - RO No - No
This represents the software version of device.
0x1010 Store Parameters
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 5 - RO No - No
Sublindex 1 Store all parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Store communication parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 3 Store CiA402 parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Serial number Store drive specific parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 5 Store Index parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No

Store the drive's parameters into the memory. To avoid any mistake, store the parameters if

the ASCII code value corresponding to 'save' is written to the relevant Subindex value.
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ASCII Code

MSB

16 15

e

\"

a

S

0x65

0x76

0x61

0x73

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

(However, Subindex 5 is excluded. Please save Sublndex 5 separately.)

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

Sublndex 2.

Only CiA402 parameters (from 0x6000) are stored when "save" is written to Subindex 3.

LSB

Only drive-specific parameters (from 0x2000) are stored when "save" is written to Sublndex
4.(Subindex 4 is stored from 0x2000 to 0x3099.)

Only index parameters (from 0x3100) are stored when "save" is written to Subindex 5.

0Ox1011 Restore Default Parameters
Subindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 5 - RO No - No
Sublindex 1 Restore all parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Restore communication parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 3 Restore CiA402 parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Serial number Restore drive specific parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 5 Restore Index parameters
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW No - No
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Initialize the drive's parameters. To avoid any mistake, initialize the parameters if the ASCII

code value corresponding to 'save' is written to the relevant Subindex value.

ASCII Code

MSB

16 15

d

a

(0]

0x64

0x61

Ox6F

0x6C

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

(However, Subindex 5 is excluded and please load Subindex 5 separately.)

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

Sublndex 2.

LSB

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

Only drive-specific parameters (from 0x2000) are initialized when "load" is written to
Sublndex 4.(Sublndex 4 is initialized from 0x2000 to 0x3099.)

Only index parameters (from 0x3100) are initialized when "load" is written to Sublindex 5.

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

0x1018 Identity Object
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 4 - RO No - No
Sublndex 1 Vendor 1D
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT - 0x00007595 - RO No - No
Sublndex 2 Product code
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT - 0x00010001 - RO No - No
Subindex 3 Revision number
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT - - - RO No - No
Serial number Serial Number
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT - - - RO No - No

Represents the device information.
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14.3 Manufacturer Specific Objects

® Basic Setting(0x2000~ )

0x2000 Motor ID ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
Power
UINT 1to 9999 13 - RW No Yes
recycling
Set the motor ID. For the serial encoder provided by LS ELECTRIC, it is automatically set. You can
check the automatically set IDs.
Encoder type Motor ID entry method
Incremental Direct entry
Absolute Singleturn Direct entry
Absolute Multiturn Direct entry
When using our company's motor, it should be read automatically according to the type of attached
encoder or the user should directly write the Motor ID in the parameter. The Motor ID is written on a
sticker attached to the side of the motor.
LS Xmotion | LS Xmotion |LS Xmotion
APM-FE30AEK APM-FE30ANK APMC-FBLO1AMK
Input : 3~,200V, 0.95A
Input : 3~, 220V, 16.09A, Max 334H Input  : 3~, 200V, 16.09A, Max 334H(ID:764) . MFG:01
Output  : 3.0kW, 3000rpm - @ Output  : 3.0kw, 3000rpm @ (E):él())lger g;(:lvav\i%?gzr "'-:
Encoder : Inc. 3000p/r i Encoder : Serial. 19bit i Serial No. : MB4H500
Serial No.: MB5J05002 IP: 65 sg;; ;i) MeBrlsaJosooll P 65 o e &3
MADE IN KOREA MFG:02 c € MADE IN KOREA MFG:02 c E c E 0 T b ecmn
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion MADE |NtH\p;.Zzp‘nn
Incremental Absolute Singleturn Absolute Multiturn

Please be careful when using this parameter as it is applied after ID registration and power is applied
again. When combining another company's motor, enter 9999 and set it as a 3rd party.

0x2001 Encoder type ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 0to 99 2 - RW No Yes
recycling

This parameter sets the encoder type. Refer to the table below and set it correctly. However, the serial
encoders supplied by our company (3 based on the table below) are automatically recognized and set

regardless of this setting value. At this time, you can check the type of automatically recognized
encoder.

This is a parameter to set the encoder type. When using multi-turn encoder’'s No. 3 and 4, the
parameter is automatically recognized, so no separate setting is required.
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Sve;lt:lneg Encoder type Sve;lt:lneg Encoder type
0 Quadrature(incremental, A lead B) 7 Sinusoidal(1Vpp)
1 Quadrature(incremental, B lead A) 8 Analog Hall
2 BiSS serial(Absolute Singleturn only) 10 Biss_General
3 BiSS Serial Absolute (Absolute Multiturn 12bit) 1 PANASONIC singleturn
4 BiSS Serial Absolute (Absolute Multiturn 16bit) 12 PANASONIC multiturn
5 TAMAGAWA singleturn 13 ENDAT multiturn
6 TAMAGAWA multiturn 14 PANASONIC A6 Series

When using an incremental encoder or an absolute value single-turn encoder, it must be written directly.
The encoder type can be checked on the nameplate attached to the motor. Please refer to the servo
motor product type in 1.2 Product Specifications.

— N — — P

LS Xmotion | LS Xmotion |LS Xmotion
APM-FESOAE APM-FE3OANK ot 5 20000

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

Output  : 3.0kW, 3000rpm Output  : 3.0kW, 3000rpm Encoder : Serial. 16/19bit [RE E

Encoder : Inc. 3000p/r 5}{: Encoder : Serial. 19bit :}‘-{. Senal No. : MB4H5001 ‘,{%

Serial No.: MB5J05002 IP: 65 ESh Serial No.: MB5J05001 IP: 65 KRS 67 (ID 714)

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

Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion

Mid.by LS Mecapion
. Dist. by LSIS, LS Mecapion
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion MADE IN CHINA

Absolute Singleturn

Incremental Absolute Multiturn

For example, if C is listed, it is an incremental encoder and input 0. If N is entered, please input
absolute value singleton 2. Since M is an absolute multiturn, 4 is automatically entered.

0x2002 Encoder Pulse per revolution ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
0to Power
UDINT 524288 pulse RW No Yes
1073741824 recycling

This parameter sets the resolution (resolution) of the encoder. Set the encoder resolution in the unit
of pulse (count) based on a multiple of 4. However, the serial encoder provided by LS ELECTRIC is
automatically recognized and configured regardless of these settings. However, incremental
encoders or absolute single-turn encoders must be entered directly.

il . . H v H
LS Xmotion | LS Xmotion LS Xmotion
APM-FE30AEK APM-FE30ANK mpmAPME_FZE(,b%lg’QAMK
Input ~: 3~, 220V, 16.09A, Max 334Hz(ID:780) @ Input 3, 200V, 16.09A, Max 334Hz(ID:764) @ Output  :_100W, 3000rpm
Output  : 3.0kW, 3000rpm Output  :_3.0kW, 3000rpm Encoder :| Serial. 16/19bit |
Encoder :[Inc. 3000p/r 5‘% Encoder { Serial. 19bit f;}% Senal No. MB4H5001 ‘
Serial No.: MB5J05002 IP: 65 K3 Serial No. : MB5J05001 IP: 65 M : 67 (ID:714)
MADE IN KOREA MFG:02 E MADE IN KOREA MFG:02 c E o anaion
Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion Manufactured by LS Mecapion, Distributed by LSIS, LS Mecapion MADE IN CHINA
J

Incremental

Absolute Singleturn Absolute Multiturn

The encoder resolution is also written on the sticker on the side of the motor. Please refer to the
picture above.
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Encoder type

Entry
method

Entry method example

Incremental

Direct entry

Enter 8192 for 2048p/r on the sticker on the side of

the motor

Absolute Singleturn

Direct entry

Enter 524288 in case of 19 [bit] on the sticker on the
side of the motor

Absolute Multiturn

Direct entry

Automatic recognition, no input required

It can be confirmed that 524288 is automatically

entered

0x2003 Node ID ALL
Variable Accessi PDO Change

Setting range Initial value Unit Save
type bility allocation attribute

Power

UINT 0 to 65535 - - RO No No

recycling

Display the node ID configured for the node setting switch of the drive. The value of the node

setting switch is read just once when the power is turned on. Any set value modified subsequently
will be in effect only when the power is turned on again. When inputting a value of 16 or more of
L7P, please use the 3rd Tap switch.

Ex) Example of setting node ID to 26 (0x1A)

I I
| ¢ 0JZ |
oN | < Nl
] | Q |
O @) IN
L | A (o) I
1 2 | 3 6 8 L [
e e |
0x2004 Rotation direction setting ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Oto1l 0 - RW No Yes
recycling

Set the rotation direction of the motor. You can change the rotation direction with this setting when
the direction is changed between positive and negative relative to the user at the final apparatus

section.
Setting o
value Description
0 With a positive command, the motor rotates counterclockwise. Then, the position
feedback value increases.
1 With a positive command, the motor rotates clockwise. Then, the position feedback

value increases.
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Example of setting value 0 Example of setting value 1

orward command Reverse command Forward command Reverse command
Rotate the motor — Rotate the motor motor clockwise rotation Rotate the motor
counterclockwise clockwise counterclockwise
0x2005 Absolute Encoder Configuration ALL
Variable : » : Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Oto 2 1 - RW No Yes
recycling

In case of using absolute value multi-turn encoder, this parameter determines whether to use multi-
turn data value.

Absolute Encoder Incremental Encoder

| ]
Absolute Singleturn encoder Absolute Multiturn encoder Incremental Encoder
1. Multi-turn value reset when power 1. Multi-turn value memorized 1. Current position reset when
is reapplied when power is re-applied power is reapplied
2. Homing operation is required after 2. Origin operation is 2.Homing operation is required
first power supply unnecessary after power is applied
3. Multi-turn data (multi-turn) not 3. M;“"tum data (multi-turn)
use

used
4. Multi-turn value reset when servo
power is cut off

4. Even if the servo power is cut
off, the multi-turn value is
memorized with battery power

S\?;t:]neg Description
0 It uses the multi-turn data (multi-turn) of the absolute value multi-turn encoder.
1 The multi-turn data (multi-turn) of the absolute multi-turn encoder is not used.
> Wh_e_n power is applied, the single-turn value of the encoder is used as the current
position value.

If the parameter is set to 0, the multi-turn value and current position value are maintained even if
the power is turned off and then restarted. However, if set to 1, both the multi-turn value and the
current position are initialized when the power is re-applied.

14-10



14. Object Dictionary

When absolute value single—
turn encoder 1 is set

/\ 45 degree Power on
rotation
I ° I ﬁ ﬁ
Position Actual Value Position Actual Value Position Actual Value
o[uu] 65536[UU] o[uuU]
When absolute value
single—turn encoder O
/\ 45 degree
rotatiqn ) Power on
I ° I 4 ﬁ
Position Actual Value Position Actual Value Position Actual Value
o[uU] 65536[UU] 65536[UU]

If the set value is set to 2, multi-turn data is initialized to 0 [revolution] when power is re-applied, but
the current position is indicated by bringing the single-turn value of the encoder as the current
position value.

0x2006 Main Power Fail Check Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 255 0 - RW No Always Yes

Set the input mode of the main power and the processing method in case of phase loss.

7Bit 6Bit 5Bit 4Bit 3Bit 2Bit 1Bit OBit
X X X X X X X X
S Y
Value Setting content Value Setting content
o When the main power phase o Single-phase
is missing, handles AL-42 power input
1 When the main power phase 1 3-phase power
is missing, handles W-01 inpbut
2 DC Power input

The upper 4 bits determine the Servo status when the main power phase is missing. And the
lower 4 bits are the bits that set the power input method to be used.

Main power fail check mode(0x2006) blngilrt]ar-)zpase 3-phase input
0x00 Servo On AL-42
0x01 AL-42 Servo On
0x10 Servo On W-01
0x11 W-01 Servo On

<Servo status immediately after Servo On>

For example, if ‘0x01’ is entered in the parameter and single-phase power is entered and the
Servo On command is given, the servo generates AL-42 immediately. No alarm occurs during
Servo Off.
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Main Power Fail Check Mode[0x2006]

When the main power iIs cut off during
operation by Servo On

0x00
AL-42
0x01
0x10 W-01 occurs, but AL-40 (low voltage)
ox11 occurs after the motor continues to run

<Servo status immediately after power off after Servo On>

In addition, if the main power is cut off during Servo On operation, a warning or an alarm is generated
according to the set values in the table above.

0x2007 Main Power Fail Check Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 20 ms RW No Always Yes

This specifies the checking interval for main power phase loss. This function detects
instantaneous voltage drop, which may occur depending on the condition of external power input, to
check the main power phase loss. Set this function properly according to the condition of external

power input.
0x2008 7SEG Display Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 100 0 - RW Yes Always Yes
This specifies items to display in the 7SEG window.
Setting Value Display item Unit Description
0 Run status -
1 Speed feedback rpm, mm/s
2 Speed command rpm, mm/s
3 Torque feedback 0.1%
4 Torque command 0.1%
Accumulated 0.1%
5 operate overload
percentage
6 DC link voltage \%
Accumulated 0.1%
7 Regeneration
Overload
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8 Mechanical angle 0.1deg
9 Electrical angle 0.1deg
10 Inertia ratio %
Drive Temperature °C Temperature near the drive power
11
1 element
Drive Temperature °C
12 Internal temperature of drive
2
Encoder °C
13 Internal temperature of encoder
temperature 1
14 Node ID -
Instantaneous 0.1% Instantaneous maximum load rate for
15
maximum load rate 15 seconds
16 RMS load factor 0.1% RMS load rate for 15 seconds
0x2009 Regeneration Brake Resistor Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes

Perform regenerative resistance-related setting.

Setting

Value Description
0 Use the regenerative resistance installed in the drive.
Uses regenerative resistor separately installed outside the drive.
1 Ensure that the value (0x200B) and capacity (0x200C) of the regenerative resistor
are set correctly. For the wiring of the external regenerative resistor, refer to Power
Supply Wiring (2.3).
0Ox200A Regeneration Brake Resistor Derating Factor ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 200 100 % RW No Always Yes

This specifies the derating factor which checks for regenerative resistance overloads. When the

derating is set to a value no more than 100[%], regeneration overload alarm (AL-23) will be triggered
fast. On the other hand, when it is set to a value more than 100[%], the alarm will be triggered slowly.
Please change the setting value according to the heat dissipation condition of the regenerative resistor
used. When setting to 100% or more, be sure to use it in consideration of heat dissipation conditions.
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0x200B Regeneration Brake Resistor Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 Ohm RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the regenerative resistance in ohm.
When using an internal regenerative resistor (0x2009= 0), no setting values will be applied.

0x200C Regeneration Brake Resistor Power ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 30000 0 Watt RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the regenerative resistance capacity
in watt. When using an internal regenerative resistor (0x2009= 0), no setting values will be applied.

0x200D Peak Power of Regeneration Brake Resistor ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 50000 100 Watt RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the maximum allowable capacity of

the regenerative resistance in watt. When using an internal regenerative resistor (0x2009= 0), no

setting values will be applied.

0Ox200E Duration Time @ Peak Power of Regeneration Brake Resistor ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 50000 5000 Ms RW No Always Yes

When using an external regenerative resistor (0x2009=1), set the allowed time at the maximum
regenerative resistance capacity in watt. When using an internal regenerative resistor (0x2009= 0),

no setting values will be applied.

Ox200F Overload Check Base ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 10to 120 100 % RW No Always Yes

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

accumulate.
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. Continuous
N i
cumulative When to increase overload alarm
overload contmuy overload AL-21

0x200F : 100 100%

. : Continuous Tirrlwe
cumulative A Whentoincrease overload alarm
overload continu(\)? overoad AL-21
0x200F : 50 50% | SRS ................................. J’ ..................
>
Time
Torque M
feedback
100%
50%
>
Time

The initial value is 100, and if the torque feedback exceeds 100 [%)], the continuous overload alarm
(AL-21) occurs due to accumulated overload. If the parameter value is set to 50, accumulated
overload will accumulate if the torque feedback exceeds 50 [%], and if it is set to 100, it will
accumulate if it exceeds 100 [%]. Therefore, if you set it to 50 at the same time, it accumulates
faster than 100, and AL-21 occurs.

If the heat dissipation condition of the drive is not good, set the set value below 100% to generate
an overload alarm quickly.

0x2010 Overload Warning Level ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 10 to 100 50 % RW No Always Yes

This specifies the output level of accumulated operation overload warning (W10). When the
accumulated operation overload rate (0x2603) reaches the set value, a warning will be output. With
this setting, you can identify the time when you need to take an appropriate action before an
accumulated operation overload alarm occurs.
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Cumulative A Continuous overload

overload alarm
AL-21

J

W10 occur

J

0x2010 : 50 H 50% |

time
Cumulative AN Continuous overload
alarm

overload
W10 occur AL-21

_________________________________________________________________ Y

0x2010:90 —> 90%

N
d

time

For example, if you enter 50, W10 occurs from the point when the cumulative overload becomes 50
[%]. If 90 is set, it occurs from the 90[%] point. When cumulative overload reaches 100%, W10

changes to AL-21.

0x2011 PWM Off Delay Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 10 ms RW No Always Yes

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

14-16



14. Object Dictionary

| 0x2011 : 70[msec] | axis slipping
3 <
15é[ms]
Motor Brake 5
Al
PWM output : .
............ : : >
N > time
T 70[ms]

SV-OFF command

I 0x2011 : 200[msec] I Axis fixing D
R —

150[ms] keep
Motor Brake
............ ..A2...E.
200[ms] : time

SV-OFF command

For example, let's assume that the servo off is commanded while using a motor equipped with a
brake on the vertical axis, and the brake operates after 150[msec]. If the parameter is set to 50
[msec], the PWM is turned off 50 [msec] after the servo off command, and the area (A1) where the
brake is not yet set occurs. Therefore, the shaft slides down due to gravity. However, when set to
200 [msec], the vertical axis is maintained because PWM is output for 50 [msec] and the
overlapping section (green) where the brake is taken appears.

0x2012 Dynamic Brake Control Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to3 0 - RW No Always Yes

This specifies the control mode of the dynamic brake on servo off. If the servo is stopped by free
run or maintained by release after servo off, the hold is not held by the dynamic brake and
continues to rotate by inertia, so please be careful when using it.

Setting
Description
Value
0 Hold the dynamic brake after stopping the motor using the brake
1 Release the dynamic brake after stopping the motor using the brake
2 Release the dynamic brake after free-run stop
3 Hold the dynamic brake after free-run stop
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Time

Release after a DB stop

Time

Release after a free run stop

0x2013 Emergency Stop Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 1 - RW No Always Yes

This specifies the method to do an emergency stop (when entering POT, NOT, or ESTOP) on the
drive. In the torque control mode, the decelerating to stop mode using the emergency stop torque is
not applied.

Setting

Value

Description

The motor will stop according to the method set in the dynamic brake control mode

0 (0x2012).
It will stop using the dynamic brake, and then maintain the torque command at O.
1 Decelerates to stop using the emergency stop torque (0x2113).
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0x2014 Warning Mask Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RW Yes Always Yes
When a warning occurs, the warning masked by this setting will not be triggered.
Warning Warning name
Bit
code
0 wo1 Main power source loss
1 w02 Low voltage of encoder battery
2 wo4 Software Position Limit
3 w08 DB Excessive Current
4 W10 Operation overload
5 W20 Drive / Motor Combination error
6 W40 Low Voltage
7 w80 Emergency signal input
0x2015 U Phase Current Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 0 0.1% RW No Always Yes
0x2016 V phase Current Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 0 0.1% RW No Always Yes
0x2017 W Phase Current Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the W phase current offset. The configured offset value is subtracted from the

measured current value, and then applied as an actual current value. Do not manually set the offset
if you do not know the exact setting value. You can check the automatically-tuned value if you tune

the current offset with the procedure function (refer to the description of 0x2700).

Also, from OS Ver2.00 or later, current offset is automatically performed every servo on.

For a drive with small to medium capacity (7.5 KW or less), this parameter is not used since the W
phase current is not separately measured.
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14-20

0x2018 Magnetic Pole Pitch ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 1 to 65535 2400 .01lmm RW No Yes
recycling

This specifies the pitch between the magnetic poles of the linear motor. The pole pitch refers to the
distance between the north poles or between the south poles of magnet, corresponding to 360° of
electrical angle.

0x2019 Linear Scale Resolution ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 1 to 65535 1000 Nm RW No Yes
recycling

Set Linear Scale Resolution in nm. For a linear scale with the resolution of 1 um, set it to 1000 (= 1

um /1 nm).

0Ox201A Commutation Method ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute

Power

UINT Oto2 0 - RW No Yes

recycling

Set the commutation method to obtain the initial angle information of the motor.

Setting
Description
Value
Not necessary for separate commutation or carry out commutation using a
0
hall sensor.
1 Carry out commutation when the servo is turned on for the first time.
2 Reserved
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0x201B Commutation Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 500 0.1% RW No Always Yes
Set the commutation current to obtain the initial angle information of the motor.
0x201C Commutation Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 500 to 5000 1000 ms RW No Always Yes
Set the commutation current to obtain the initial angle information of the motor
0x201D Grating Period of Sinusoidal Encoder ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 1 to 65535 40 um RW No Yes
recycling
Set grid of sinusoidal encoder
Move after homing completion
0x201E _ _ ALL
Homing Done Behavior
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes

Set movement towards Zero position according to home offset [0x607C].

Setting

Value

Description

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

after homing by homing method [0x6098]

Motor will be rotate as much as home offset and zero offset will be 0, after

homing by homing method [0x6098]
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14-22

Ox201F Velocity Function Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto2 0 - RW No Always Yes
Select the method to calculate feedback speed when encoder type is Quadrature.
Setting
Description
Value
0 MT Method + Speed Observer
1 MT Method
2 M Method
A
( - \
M Method calculates RPM by reading the encoder's counter at regular intervals (T).
If the value of the counter read at regular intervals (T) is Pm, the speed is as follows.
; Pm
Velocity = —
Y= o7
A
[ \
! |
| |
| m
a‘ﬁi ;ﬁ\
|
| I
|
|
! I
! I
! |
|
The TM method subtracts the delay timeT,,;for the first encoder pulse input in a certain
period (T) and adds the delay timeT,,,;for the last encoder pulse input as the final cycle. At

this time, the speed calculation is as follows.

Velocity =

Pm

T —Tm1 + Tho
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0x2020 Motor and Hall Phase Correction ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 0 to 65535 0 - RW No Yes
recycling

Checking the motor wiring and hall sensor wiring in case of 3rd party motor and Setting the
sequence of hall sensor UVW, polarity of hall sensor signal and motor rotation direction.

15bit can be set according to the single-phase input or differential input of the hall signal of the
encoder. When set to 0, Hall Signal can be input differentially, and when set to 1, Hall Signal can

be input single-phase.

Bit Description
Setting direction of rotation of motor
0 (0x2004's setting values and Exclusive OR operation.)
1~7 Reserved
8 Hall U polarity reversal
9 Hall V polarity reversal
10 Hall W polarity reversal
11 Reserved
12 Hall U, Hall V replace
13 Hall V, Hall W replace
14 Hall W, Hall U replace
15 Hall Signal single-phase input setting

0x2031 Operation Time at Peak Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 0 to 65535 1000 ms RwW No Yes
recycling

Set the operating time at the maximum current of the motor. This setting value is a parameter that
protects the motor byl?Talgorithm, so it must be set accurately. (For details on settings, refer to
Section 11.10.1 12T Algorithm protection.)
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0x2034 Motor Thermal Protection Enable ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Otol 0 - RW No Yes
recycling

Activates the protection function by the motor's thermal parameters (Thermal
resistance/Capacitance).

Setting
Description
Value
0 Disable
1 Enable
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e Gain Adjustment(0x2100~)

0x2100 Inertia ratio ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 3000 100 % RW No Always Yes

This specifies the ratio of the load inertia to the motor's rotor inertia in %.

Inertia ratio = Load inertia / Motor's rotor inertia x 100

The inertia/load ratio is an important control parameter for the operation of the servo. It is crucial to set
the correct inertia ratio for optimal servo operation. You can estimate the inertia ratio by auto gain tuning.
The ratio will be continuously estimated during operation if you carry out real-time gain tuning.

0x2101 Position loop gain 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 500 50 1/s RW Yes Always Yes

This specifies the whole responsiveness of the position controller. The larger the setting is configured,
the higher the responsiveness is. Too large setting value may cause vibration depending on the load.

0x2102 Speed Loop Gain 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 2000 75 Hz RW Yes Always Yes

This specifies the whole responsiveness of the speed controller. To make the whole responsiveness of
the system higher, you have to set the speed loop gain large as well, along with the position loop gain.
Too large setting value may cause vibration depending on the load.

0x2103 Speed loop integral time constant 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 1000 50 ms RW Yes Always Yes

This specifies the integral time constant of the speed controller. If you set a large value, error will be

reduced at a steady state (while stopped or driving at a constant speed), but vibration may occur at a

transient state (while accelerating or decelerating).
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0x2104 Torque command filter time constant 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This applies a low pass filter for torque command. You can improve the system stability by setting an
appropriate value to smoothen the torque command. If you set it too large, the delay for the torque
command will be longer, reducing the system responsiveness.

0x2105 Position loop gain 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 500 30 1/s RW Yes Always Yes

This specifies the position loop gain used as gain group 2 for gain switching. For more information, refer
to the description of the Position Loop Gain 1 (0x2101).

0x2106 Speed Loop Gain 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 2000 50 Hz RW Yes Always Yes

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

0x2107 Speed loop integral time constant 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1 to 1000 50 Ms RwW Yes Always Yes

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

0x2108 Torque command filter time constant 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This specifies the time constant of the torque command filter used as gain group 2 for gain switching. For
more information, refer to the description of the Torque Command Filter Time Constant 1 (0x2104).
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0x2109 Position Command Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

This applies a low pass filter for position command to smoothen the position command. Especially, this
can be used for setting a higher gear ratio. If the setting value is 0, it is not applied.

0Ox210A Position Command average filter time constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

This applies a moving average filter for position command to smoothen the position command. The
position command filter time constant (0x2109) setting value takes precedence and is applied only when
the position command filter time constant value is 0.

0x210B Speed feedback filter time constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 5 0.1ms RW Yes Always Yes

This applies a low pass filter to the speed feedback signal calculated from the encoder. In case that

system vibration occurs or vibration occurs when a gain load with too large of an inertia is applied, you
can suppress the vibration by setting appropriate value.

0x210C Velocity Feed-forward Gain ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to 100 0 % RW Yes Always Yes

This specifies the feed forward gain for the speed command during position control. The larger the

setting is, the less the positional error is. If you set a too large value depending on the load, vibration or
overshoot may occur. For gain tuning, increase the setting value gradually.

0x210D Velocity Feed-forward Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 10 0.1ms RW Yes Always Yes

This applies low pass filter to the compensated amount added to the speed command by the speed

feedforward gain. You can enhance the system stability by using it when you set a large speed
feedforward gain or when there is excessive change in position command.
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0Ox210E Torque Feed-forward Gain ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 0 to 100 0 % RW Yes Always Yes

This specifies the feedforward gain for the torque command during speed control.

Ox210F Torque Feed-forward Filter Time Constant ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 0 to 1000 10 0.1ms RW Yes Always Yes

This applies low pass filter to the compensated amount added to the torque command by the torque

feed-forward gain.

0x2110 Torque Limit Function Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto 4 2 - RW Yes Always Yes

This specifies the function to limit the output torque of the drive.

Setting

Value

Description

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

- Forward: 0x60EO, Reverse: Ox60E1

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

direction.

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

- Forward: 0x2111, Reverse: 0x2112

Limits the torque using internal and external torque limit value according to the
driving direction and the torque limit signal.
- Forward: Ox60EOQ(if P_CL signal is not input), 0x2111(if P_CL signal is input)
- Reverse: Ox60E1(if N_CL signal is not input), 0x2112(if N_CL signal is input)

Limited by the analog input torque limit.

- Refer to analog torque limit scale (0x221C) and offset (0x221D)
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Ox2111 External Positive Torque Limit Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This specifies the external positive torque limit value according to the torque limit function setting
(0x2110).
0Ox2112 External Negative Torque Limit Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This specifies the external negative torque limit value according to the torque limit function setting
(0x2110).
0x2113 Emergency Stop Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 1000 0.1% RW Yes Always Yes
This specifies the stop torque on emergency stop (when entering POT, NOT, or ESTOP).
0Ox2114 P/PI Control Conversion Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto 4 0 - RW Yes Always Yes

This specifies the switch mode between PI control and P control. Using this function, you can improve
the speed control characteristic to reduce the overshoot during speed operation and the positioning time

during position operation.

Setting Value

Setting content

0 Always PI controlled

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

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

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

4 Switches to the P control if the position error is larger than the P control

switching position error (0x2118).

14-29



14. Object Dictionary

0x2115 P Control Switch Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 500 0.1% RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0Ox2116 P Control Switch Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 100 Rpm RW Yes Always Yes
0Ox2117 P Control Switch Acceleration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 1000 rpm/s RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0x2118 P Control Switch Following Error ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 100 pulse RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0x2119 Gain Conversion Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto7 0 - RW Yes Always Yes

You can enhance the performance of the entire system by switching between two gain groups. According
to the switching mode, manual switch or automatic switch can be done depending on the external input
or output signal, respectively.
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Gain group 1 Gain group 2
Position loop gain 1 (0x2101) Position loop gain 2 (0x2105)
Speed loop gain 1 (0x2102) “ Speed loop gain 2 (0x2106)
Speed loop integral time constant 1 Speed loop integral time constant 2
(x2103) (x2107)
Torque command filter time constant Torque command filter time constant
1 (0x2104) 2 (0x2108)
Setting Value Setting content
0 Only the gain group 1 is used.
1 Only the gain group 2 is used.
Gain is switched according to the GAINZ2 input status.
2 - 0: Use gain group 1
- 1: Use gain group 2
3 Reserved
Reserved
5 Reserved

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

Gain is switched according to the INPOS1 output status.
7 - 0: Use gain group 1
- 1: Use gain group 2

Ox211A Gain Conversion Time 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 2 ms RW Yes Always Yes

This specifies the waiting time before switching from gain group 2 to gain group 1.

0x211B Gain Conversion Time 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 2 Ms RW Yes Always Yes

This specifies the waiting time before switching from gain group 1 to gain group 2.
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0Ox211C Gain Conversion Waiting Time 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 Ms RW Yes Always Yes
This specifies the waiting time before switching from gain group 2 to gain group 1.
0x211D Gain Conversion Waiting Time 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 Ms RW Yes Always Yes
This specifies the waiting time before switching from gain group 1 to gain group 2.
Ox211E Dead Band for Position Control ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 uu RW Yes Always Yes
The position controller output is O if positional error for position control is below the setting.
Ox211F Drive Control Input 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RW Yes Always No

In addition to the signal input through the 1/0 connector, the signal for the input contact of the drive can
be input the same by setting the corresponding bit of the input value through this setting. An applicable
function will be performed by logical OR operation of the signal input through I/O connector and the bit
value of this setting.

Refer to the table below for the input contact point that can be set.

Bit Setting content Bit Setting content
0 POT 8 MODE

1 NOT 9 Reserved

2 HOME 10 EMG

3 STOP 11 A_RST

4 PCON 12 SV_ON

5 GAIN2 13 SPD1/LVSF1
6 P_CL 14 SPD2 / LVSF2
7 N_CL 15 SPD3
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0x2120 Drive Control Input 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex - RW Yes Always No

It is the same function as [0x211F], and only the contents that can be set are different. Refer to the table
below for the input contact point that can be set.

Bit Setting content Bit Setting content
0 START 8 ISEL4
1 PAUSE 9 ISEL5
2 REGT 10 ABSRQ
3 HSTART 11 JSTART
4 ISELO 12 JDIR
5 ISEL1 13 PCLEAR
6 ISEL2 14 AOVR
7 ISEL3 15 INHIB
0x2121 Drive Status Output 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex - RO Yes - No

You can assign the state of the drive output signal to the 1/0 output signal, in order to verify the
applicable bit of this output value, in addition to actual output.

Bit Setting content Bit Setting content
0 BRAKE 6 VLMT

1 ALARM 7 INSPD

2 READY WARN

3 ZSPD TGON

4 INPOS1 10 INPOS2

5 TLMT 15-11 Reserved
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0x2122 Drive Status Output 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RO Yes - No

You can assign the state of the drive output signal to the 1/0O output signal, in order to verify the

applicable bit of this output value, in addition to actual output.

Bit Setting content Bit Setting content
0 ORG IOUT3

1 EOS I0UT4

2 IOUTO IOUT5

3 IOUT1 15~8 Reserved

4 I0UT2 -
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e |/O Configuration(0x2200~)
0x2200 Digital Input Signal 1 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x000F - RW No Always Yes
This specifies the functions of digital input signal 1 of the I/O and the input signal level.
15Bit 14Bit 13Bit 12Bit  11Bit 10Bit 9Bit  8Bit 7Bit 6Bt 5Bt  4Bit 3Bit 2Bit 1Bit OBit

0/0/0(0(|0|0(0Of0O| |OJO(0|0O||O|0O|0O|O

R/ — \ v J
Signal input level setting Debounce filter setting Input signal allocation
SEG Tty | [ Seting | Vaid s g e >3 | Alocation signal | | S | Allocation signal
0 )\ value [msec] 0x00 unassigned 0x13 HSTART
conBtact 0 1 0x01 POT 0x14 ISELO
L] contact 1 2 0x02 NOT 0x15 ISELL
2 3 0x03 HOME 0x16 ISEL2
3 4 0x04 STOP 0x17 ISEL3
4 5 0X05 PCON 0x18 ISEL4
5 6 0x06 GAIN2 0x19 ISEL5
6 7 0x07 PCL 0x1A ABS RQ
7 8 0x08 NCL 0x1B | JSTART/PJOG
8 9 0x09 PROBE1 0x1C JDIRINJOG
9 10 0X0A PROBE2 0xID | PCLR(Pulse clear)
10 11 0x0B EMG OXIE | AOVRenmiooverice
1 12 0XOC | ARST(Alarm Reset) Ox1F INHIBT
12 13 0XOF SV_ON 0x20 SPD1/LVSF1
13 14 0x10 START 0x21 SPD2/LVSF2
14 15 0x11 PAUSE 0x22 SPD3
15 16 0x12 REGT 0x23 MODE
0x24 ABS RESET

The 15th bit is used to set the contact input status. The debounce filter is applied to block the inflow of
chattering component noise.

4[ms

1[ms]

|

6[ms]

—

Setting value : 5

=> 6[ms]

Debounce
Filter

Eliminate

—

Recognized
asa j/ignal

For example, if the user sets 5, only the high holding time of the input signal longer than 6 [msec] is
recognized as a signal, and less than that is filtered out. The figure below is an example of contact input

setting.
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| Example) When setting Gain2 to A contact |

3Bit 2Bit 1Bit OBit

158 14B 138 12B  11B 10B gg; gy 7Bit 6Bit 5Bit 4Bit
it it it it it it
Lofofofoflefofofof [ofofofofjefs]r]o]
N v J o\ v J N v J v J
0 0 0 6 —_— 0x0006

Example) When setting Gain2 to contact A and filtering time to 5[msec] |
3Bit 2Bit 1Bit OBit

|

15B 148 1B 12B  11B 10B g5 ggy 7Bit 6Bit 5Bit 4Bit
it it it it it it
[ofefefeflofrfofof [ofofofoffofrfrfe]
\ B — N J J
0 4 0 6 —_— 0x0406
| Example) When INHIBT is set to B contact and filtering time is set to 12 (msec) |
15B 148 1sB12B  11B 10B on;  gpj 7Bit 6Bit 5Bit 4Bit  3Bit 2Bit 1Bit OBit
it it it it it it
[ fole o] [alolaf] [olofef[+]x]x]"]
. ~ J - / - ~ AN ~ J
1 B 1 F —_— Ox8B1F
The setting method is all the same up to the setting of digital input signal 16 [0x220F]
0x2201 Digital Input Signal 2 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0001 - RW No Always Yes

This specifies the functions of digital input signal 2 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.

0x2202 Digital Input Signal 3 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0002 - RW No Always Yes

This specifies the functions of digital input signal 3 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.

0x2203 Digital Input Signal 4 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x000C - RwW No Always Yes

This specifies the functions of digital input signal 4 of the 1/0 and the input signal level. For more
information, refer to the description of 0x2200.
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0x2204 Digital Input Signal 5 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0010 - RW No Always Yes

This specifies the functions of digital input signal 5 of the I/O and the input signal |
information, refer to the description of 0x2200.

evel. For more

0x2205 Digital Input Signal 6 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0004 - RW No Always Yes

This specifies the functions of digital input signal 6 of the I/O and the input signal level. For more

information, refer to the description of 0x2200.

0x2206 Digital Input Signal 7 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0012 - RW No Always Yes

This specifies the functions of digital input signal 7 of the 1/O and the input signal level. For more

information, refer to the description of 0x2200.

0x2207 Digital Input Signal 8 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x000B - RW No Always Yes

This specifies the functions of digital input signal 8 of the 1/O and the input signal level. For more

information, refer to the description of 0x2200.

0x2208 Digital Input Signal 9 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0003 - RW No Always Yes

This specifies the functions of digital input signal 9 of the I/O and the input signal level. For more

information, refer to the description of 0x2200.
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0x2209 Digital Input Signal 10 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0013 - RW No Always Yes

This specifies the functions of digital input signal 10 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.

0Ox220A Digital Input Signal 11 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0014 - RwW No Always Yes

This specifies the functions of digital input signal 11 of the 1/0O and the input signal level. For more
information, refer to the description of 0x2200.

0x220B Digital Input Signal 12 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0015 - RwW No Always Yes

This specifies the functions of digital input signal 12 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.

0x220C Digital Input Signal 13 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0016 - RwW No Always Yes

This specifies the functions of digital input signal 13 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.

0x220D Digital Input Signal 14 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0017 - RwW No Always Yes

This specifies the functions of digital input signal 14 of the I/O and the input signal level. For more
information, refer to the description of 0x2200.
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0x220E Digital Input Signal 15 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0018 - RW No Always Yes

This specifies the functions of digital input signal 15 of the I/O and the input signal level. For more

information, refer to the description of 0x2200.

0Ox220F Digital Input Signal 16 Selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0019 - RW No Always Yes

This specifies the functions of digital input signal 16 of the I/O and the input signal level. For more

information, refer to the description of 0x2200.

0x2210 Digital output signal 1 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x8002 - RW No Always Yes

Assign the functions of digital output signal 1 of I/0 and set the output signal level. Output signal
setting has no debounce filter function

15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bt  8Bit 7Bit 6Bt 5Bt  4Bit 3Bit 2Bt 1Bit  OBit
0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0
N v J
Signal output level setting Output signal allocation
bve;ItLIJr;g — S\Z:H;g Allocation signal Sf;mg Allocation signal
0 A contact 0x00 unassigned 0x0A TGON
0x01 BRAKE 0x0B INPOS2
1 B contact 0x02 ALARM 0x10 ORG
0x03 READY 0x11 EOS
0x04 ZSPD 0x12 I0UTO
0x05 INPOS1 0x13 IOUTH
0x06 TLMT 0x14 I0UT2
0x07 VLMT 0x15 I0UT3
0x08 INSPD 0x16 I0UT4
0x09 WARN 0x17 I0UT5

The method is the same until digital output signal 8 [0x2217] is set.
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| Ex) In case of setting the alarm to contact A

15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit 6Bt 5Bit  4Bit 3Bit 2Bit 1Bit OBt
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
N J
- — v \ v J v J
0 0 0 2 =)  0x0002

| Ex) In case of setting the alarm to contact B

3Bit 2Bt 1Bit OBt

15Bit 14Bit 13Bit 12Bit  11Bit 10Bit 9Bit 8Bt 7Bit 6Bt 5Bit  4Bit
1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
N v J o\ v )\ v J \ v )
8 0 0 2 =)  0x8002
| Ex) In case of setting the IOUT5 contact B
15Bit 14Bit 13Bit 12Bit  11Bit 10Bit 9Bit 8Bt 7Bit 6Bt 5Bt 4Bt 3Bt 2Bt 1Bt OBit
1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1
N v J o\ v )\ v U\ v )
8 0 1 7 —)  0x8017
0x2211 Digital output signal 2 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0003 - RW No Always Yes
Assign the functions of digital output signal 2 of I/O and set the output signal level. For more
information, refer to the description of 0x2210.
0x2212 Digital output signal 3 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x8001x - RW No Always Yes

Assign the functions of digital output signal 3 of I/O and set the output signal level. For more
information, refer to the description of 0x2210.
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0x2213 Digital output signal 4 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0005 - RW No Always Yes
Assign the functions of digital output signal 4 of I/0 and set the output signal level. For more
information, refer to the description of 0x2210.
0x2214 Digital output signal 5 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0010 - RW No Always Yes

Assign the functions of digital output signal 5 of I/O and set the output signal level. For more

information, refer to the description of 0x2210.

0x2215 Digital output signal 6 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OxFFFF 0x0011 - RW No Always Yes
Assign the functions of digital output signal 6 of /0O and set the output signal level. For more
information, refer to the description of 0x2210.
0x2216 Digital output signal 7 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x000A - RW No Always Yes
Assign the functions of digital output signal 7 of I/0O and set the output signal level. For more
information, refer to the description of 0x2210.
0x2217 Digital output signal 8 selection ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0x0006 - RW No Always Yes

Assign the functions of digital output signal 8 of I/0O and set the output signal level. For more
information, refer to the description of 0x2210.
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0x221C Analog Torque Input(command/limit) Scale ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT -1000 to 1000 100 0.1%/V RW No Always Yes

In case of non-torque operation, when the setting value of the torque limit function setting (0x2110)
is 4 (analog torque limit), the torque is limited by the analog input torque limit value. At this time, set

the scale of the analog input value.
The calculation formula is:

Torque limit value(%)

_ <L’nput voltage(mV) — Torque input of fset(0x221C) (mV))> ¥ Torque command scale(ox221D)
B 1000 10

Please refer to 10.8 Torque limit function.

In case of torque operation, the parameter is used as an analog torque command scale. The setting
value sets the torque command value at the analog input voltage +10[V] as a percentage of the

rated torque.

0x221D Analog Torque Input(command/limit) Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 0 mV RW No Always Yes
In case of non-torque operation, this specifies the analogue voltage offset controlled by the
analogue torque limit
In case of torque operation, the parameter is used as an analog torque command offset.
0Ox221E Analog Velocity Override Mode P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto2 0 - RW No Always Yes

Set whether to use the speed override function by analog voltage.

Setting Value Setting content
0 Analog speed override disabled
1 Analog speed override enabled (-10[V] ~ 10[V])
2 Analog speed override enabled (0[V] ~ 10[V])
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Ox221F Analog Velocity Input(command/Override) Offset P, S
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 0 mV RW No Always Yes

In case of indexing position operation, set the offset of analog voltage input as analog speed

override, and in case of speed operation, set the offset of analog voltage input as analog speed

command.
0x2220 Analog Monitor Output Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1l 0 - RW No Always Yes

Analog monitor output range is -10~+10V. If setting value is 1, output value is positive value only.

Setting Value Setting content
0 Output as negative/positive values
1 Output only as positive values

0x2221 Analog Monitor Channel 1 Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 - RW No Always Yes
Configure the monitoring variables to be output to the analog monitor output channel 1.
Setting Value | Display item Unit Setting Value Display item Unit
0 Speed feedback rpm 12 Drive Temperature 1 °C
1 Speed command rpm 13 Drive Temperature 2 °C
Speed error rpm Encoder temperature °C
? 14 (Reserved)
3 Torque feedback % 15 Hall sensor signal
4 Torque command % 16 U phase current
5 Following Error pulse 17 V phase current
Accumulated operate % W phase current
° overload percentage 1o
7 DC link voltage \% 19 Position actual value uu
Accumulated % Position demand uu
° Regeneration 20 value
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Overload
Encoder single-turn pulse Position command Rpm
9 21
data speed
10 Inertia ratio % 22 Hall U signal
Full-Closed positional uu Hall V Value
11 23
error(Reserved)
24 Hall W Value
0x2222 Analog Monitor Channel 2 Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 1 - RW No Always Yes
Configure the monitoring variables to be output to the analog monitor output channel 2.
0x2223 Analog Monitor Channel 1 Offset ALL
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
DINT 0 to 0x40000000 0 - RW No Always Yes

Subtract the offset value from the monitoring variable of the analog monitor output channel 1 to
determine the final output. The unit will be that of the variable configured in the Analog Monitor

Channel 1 Setting (0x2221).

0x2224 Analog Monitor Channel 2 Offset ALL
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
DINT 0 to 0x40000000 0 - RW No Always Yes

Subtract the offset value from the monitoring variable of the analog monitor output channel 2 to
determine the final output. The unit will be that of the variable configured in the Analog Monitor

Channel 2 Setting (0x2222).
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0x2225 Analog Monitor Channel 1 Scale ALL
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
UDINT 0 to 0x40000000 500 - RW No Always Yes

This specifies the scaling of the variable to be output per 1 V when outputting the monitoring
variable configured as the analog output channel 1. The unit will be that of the variable configured
in the Analog Monitor Channel 1 Setting (0x2221) per 1 V.

For example, if you set the speed feedback to the channel 1 and the scale to 500, up to +/-5000
rpm can be output as +/-10 V.

0x2226 Analog Monitor Channel 2 Scale ALL
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
UDINT 0 to 0x40000000 500 - RW No Always Yes

This specifies the scaling of the variable to be output per 1 V when outputting the monitoring
variable configured as the analog output channel 2. The unit will be that of the variable configured
in the Analog Monitor Channel 2 Setting (0x2222) per 1 V.

0x2227 Analog Velocity Command Filter Time Constant S
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 2 0.1ms RW No Always Yes

The stability of the command signal can be improved by setting a digital filter for the analog speed
command voltage. At this time, if too large a value is set, the response to the speed command will
decrease. Therefore, set it to an appropriate value according to the system

0x2228 Analog torque Command Filter Time Constant T
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 2 0.1ms RW No Always Yes

The stability of the command signal can be improved by setting a digital filter for the analog torque
command voltage. At this time, if too large a value is set, the response to the torque command will
decrease. Therefore, set it to an appropriate value according to the system.
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0x2229 Analog Velocity Command Scale S
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 100 rpm/V RW No Always Yes

When controlling the speed with analog voltage in speed operation, set the analog speed command
value at £10 [V] in [rpm] unit. If the set value is 100, 100 [rpm] per command voltage 1 [V] can be

controlled.
Ox222A Analog Velocity Command Clamp Level S
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 rpm RW No Always Yes

In speed operation, when speed is controlled with analog voltage, a constant voltage may exist

even at 0 speed command on the analog signal connection circuit.

At this time, zero speed can be maintained in the command as much as the set speed value.
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e Enhanced Control(0x2300~)

0x2300 Jog Operation speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 500 Rpm RW No Always Yes
This specifies the jog operation speed.
0x2301 Speed Command Acceleration Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 200 Ms RW No Always Yes
Specifies the time required, in ms, for the motor to reach the rated motor speed from zero speed.
0x2302 Speed Command Deceleration Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 200 Ms RW No Always Yes

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

0x2303 Speed Command S-curve Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 Ms RW No Always Yes

You can configure the speed command in an S-curve pattern for smooth acceleration/deceleration. If it is
set to 0, the drive will be operated in a trapezoidal pattern by default. Available only in speed operation

mode.

Please refer to 11.4.1 Smooth acceleration and deceleration.

0x2304 Program Jog Operation Speed 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 0 Rpm RW No Always Yes

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

follows:
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0x2305 Program Jog Operation Speed 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 500 rpm RW No Always Yes
0x2306 Program Jog Operation Speed 3 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 0 rpm RW No Always Yes
Refer to the description of Programm Jog Operation Speed 1 (0x2304).
0x2307 Program Jog Operation Speed 4 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -6000 to 6000 -500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2308 Program Jog Operation Time 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 500 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2309 Program Jog Operation Time 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 5000 Ms RW No Always Yes
0Ox230A Program Jog Operation Time 3 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 500 Ms RW No Always Yes

Refer to the description of Programm Jog Operation Speed 1 (0x2304).
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0x230B Program Jog Operation Time 4 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 5000 Ms RW No Always Yes
Refer to the description of Programm Jog Operation Speed 1 (0x2304).
0x230C Index Pulse Search Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -1000 to 1000 20 rpm RW No Always Yes
This specifies the speed for index pulse search.
0x230D Speed Limit Function Select T
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to3 0 - RW No Always Yes
This specifies the speed limit function for torque control.
Setting
Setting content
Value
0 Limited by speed limit value (0x230E)
1 Limited by the maximum motor speed
2 Set the analog speed command as the maximum torque speed limit value
Reflects the smaller value between the value of 0x230E and the analog
3
speed command value

0Ox230E Speed Limit Value at Torque Control Mode T
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 1000 rpm RW Yes Always Yes

This specifies the speed limit value for torque control. This setting is applied only when the Speed Limit
Function Setting (0x230D) is set to 0.
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0Ox230F Over Speed Detection Level ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 6000 rpm RW No Always Yes

This specifies the level to detect overspeed alarms (AL-50). If the setting is larger than the maximum
motor speed, the detection level will be set by the maximum motor speed.

0x2310 Excessive Speed Error Detection Level ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 10000 5000 rpm RW No Always Yes

This specifies the level to detect excessive speed error alarms (AL-53). If the difference between the
speed command and the speed feedback exceeds the setting value, an excessive speed error alarm is

generated.
0x2311 Servo-Lock Function Select S
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes
This specifies the servo-lock function to fix the motor position with a position value when the speed
command is input as 0 for speed control.
Setting Value Setting content
0 Servo-lock function disabled
1 Servo-lock function enabled
0x2312 Multi-Step Operation Speed 1 S
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
INT -32768 to 32767 0 Rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 1. This is the speed when
the SPD1, SPD2, and SPD3 input contacts are OFF.
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0x2313 Multi-Step Operation Speed 2 S
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
INT -32768 to 32767 10 Rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 2. This is the speed when
the SPD1 input contact point is ON and the SPD2 and SPD3 input contact points are OFF.

0Ox2314 Multi-Step Operation Speed 3 S
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
INT -32768 to 32767 50 Rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 3. This is the speed when
the SPD2 input contact point is ON and the SPD1 and SPD3 input contact points are OFF.

0x2315 Multi-Step Operation Speed 4 S
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -32768 to 32767 100 Rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 4. This is the speed when
the SPD1, SPD2 input contact point is ON and the SPD3 input contact points are OFF.

0x2316 Multi-Step Operation Speed 5 S
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
INT -32768 to 32767 200 rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 5. This is the speed when
the SPD3 input contact point is ON and the SPD1 and SPD2 input contact points are OFF.

0x2317 Multi-Step Operation Speed 6 S
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
INT -32768 to 32767 500 rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 6. This is the speed when
the SPD1, SPD3 input contact point is ON and the SPD2 input contact points are OFF.
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0x2318 Multi-Step Operation Speed 7 S
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
INT -32768 to 32767 1000 rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 7. This is the speed when
the SPD2, SPD3 input contact point is ON and the SPD1 input contact points are OFF.

0x2319

Multi-Step Operation Speed 8 S
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
INT -32768 to 32767 1500 rpm RW No Always Yes

In speed operation mode, set the speed for multi-step operation speed 8. This is the speed when
the SPD1, SPD2, and SPD3 input contacts are ON.

0Ox231A Velocity Command Switch Select S
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to3 0 - RW No Always Yes
In speed operation mode, select the speed command method.
Setting
Setting content
Value
0 Analog Velocity Command Use.
1 Using SPD1, SPD2 contact and analog speed command.
2 Using SPD1, SPD1, SPD2 contact and analog speed command
3 Using SPD1, SPD2, SPD3 contact point speed command

Please refer to chapter 4.4 Speed operation.
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e Miscellaneous Setting(0x2400~)

0x2400 Software Position Limit Function Select P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to3 RW No Always Yes

This specifies the software position limit function for position control. When using the position limit

function, the upper and the lower limit values will be limited to the values configured in (0x670D: 02) and
(0x670D:01), respectively

Enc

oder spec.

Requirements for using the function

Incremental encoder

Absolute singleturn encoder

1. After power-on, origin operation must be performed once.
2. When origin operation is completed, the function can be used.

Absolute multiturn encoder

1. An external battery must be connected
2. Absolute Encoder Configuration [0x2005] must be setto 0.

3. There is no need to set the origin operation again after power is
applied.

4. Functionality can be used immediately.

The software position limit function will not be activated prior to the homing operation. Multi-turn encoder
does not require origin operation when using multi-turn with Absolute Encoder Configuration [0x2005] set
to 0. Also, this function does not work even if the upper limit value is smaller than the lower limit value, so
please use it with caution. .

Setting Value

Setting content

0 None of positive and negative software position limits are used.

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

! reverse direction.

2 Only negative software position limit value is used. It is not limited for the
forward direction.

3 Both of the positive and the negative software position limits are used.

Position limit function can be limitedly used in JOG operation mode. When index is used, JOG operation
mode is used for remaining pulse movement, so the function can be used by setting the 5th bit of the
parameter below.

I/0 Signal Configuration [0x300A]

7Bit

6Bit

5Bit  4Bit

3Bit

2Bit

1Bit

0Bit

0

0

0|0

0

0

0

0

J

Setting Value

Setting content

0 Software position limit function not used in JOG operation mode

1 Use software position limit in JOG operation mode (bidirectional)
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0x2401 INPOS1 Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 100 uu RW Yes Always Yes

With the position command not newly updated, if the positional error is retained within the INPOS1
output range for the INPOS1 output time, the INPOS1 signal is output.

0x2402 INPOS1 Output Time P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 0 ms RW Yes Always Yes
Please refer to the description of 0x2401.
0x2403 INPOS2 Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 60000 100 uu RW Yes Always Yes

This outputs the INPOS2 signal where the positional error is less than the setting value. Unlike the
INPOS1, the INPOS2 signal is output by calculating only the positional error value.

0x2404 ZSPD Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 10 Rpm RW Yes Always Yes
When the current speed is less than the setting value, the ZSPD signal is output.
0x2405 TGON Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 100 Rpm RW Yes Always Yes

When the current speed is more than the setting value, the TGON signal is output.
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0x2406

INSPD Output Range P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 100 Rpm RW Yes Always Yes
When the speed error is less than the setting value, the INSPD signal is output.
0x2407 BRAKE output speed P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 6000 100 Rpm RW No Always Yes

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

0x2408

BRAKE Output delay time P
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 100 ms RW No Always Yes
Refer to the description of 0x2407.
0x2409 Torque Limit for Homing Using Stopper ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 2000 250 0.1% RW No Always Yes

This specifies the torque limit value for homing using a stopper. With too large of a value configured,

the machine may collide with the stopper.

Ox240A Duration Time for Homing Using Stopper ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 50 ms RW No Always Yes

This specifies the time to detect the stopper for homing using a stopper. Set an appropriate value,
depending on the machine.
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0x240B Modulo Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Oto5 0 - RW No Yes
recycling

Set whether to use the Modul

o function. (L7P is determined by the coordinate axis and index type)

Setting Value

Setting content

0 Does not use the Modulo function.
1 Uses the Modulo function to move forward.
2 Uses the Modulo function to move backward.
. Uses the Modulo function to move via the possible shortest
distance.
Uses the Modulo function to move to the absolute position.
5 Uses the Modulo function to move to the relative position.

0x240C Modulo Factor ALL
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
Power
DINT 1 to 0x40000000 3600 uu RW No Yes
recycling

Set the factor when using the modulo function. The user sets the position value corresponding to
one revolution when the motor is driven.

* Modulo Factor concept

The basic formula is:

Position Actual Value using Modulo factor =
Position Actual Value — (Position Actual Value + Modulo Factor)

X Encoder Pulse per Revolution

2000[UU]

\4

0x2040C : 2000 >

0x2040C : 1000

1000[UU]

2000[UU]
1000[UU]

\ 4

\ 4

0x2040C O|ALZ2 >

In general, if the motor rotates in one direction when the modular factor is not used, the current
position continues to increase.
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If you use the modular factor and enter 1000, the current position (Position Actual Value) increases
only up to 1000 [UU] and then resets to 0 [UU]. Likewise, even if you input 2000, it increases only
up to 2000 [UU] and is initialized again. That is, the remainder value obtained by dividing the
Position Actual Value by the Modulo Factor is reflected.

X5[turn] X1 [turn]

o o

Motor User Machine

When the instrument of the equipment makes 1[turn], and the L7 19[bit] motor mounted on the
equipment makes 5[turn], the total pulse required for the equipment to make 1[turn] is as follows.

524288 X 5[turn] = 9961472[UU]

If the user wants to control equipment 1[turn] within 0~9961472[UU], when 9961472[UU] is input
to the Modulo Factor, the equipment will appear within 1[turn] to 1~9961472[UU] in the Position
Actual value and 1[turn] ], it starts again at 1[UU].

Example of using Modulo Factor

L7P is applicable when address 0x3000 is set to index operation mode 0 and address 0x3001 is
set to rotation coordinate system 1.

If the user wants to rotate the axis of the equipment to the 30-degree position in index operation
mode, input 218453[UU] to the index distance to move to the 30-degree position, and input
1529173[UU] to move to the 210-degree position.

o

9961472[UU] X m

= 218453[UU]

:30°':.
18453[UU]

30° = 218453[UU]

* Modulo Factor advantage

When a user drives a 19-bit motor 10,000 times in one direction at 60 degrees, in the relative position
operation mode of the index, the error value below the decimal point is continuously accumulated,
and when operated 10,000 times, it is distorted by about 3 degrees.
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2 x3x58 219 219 P ;
ﬁ x 524288 = m X = ? = 87381{.3%:3:3:::i [Pulse]
Start Pulse no. Resolution  |3g0° Real value [Theoretic
count al value
1 87381 524288 360 59.99977112 60
2 174762 524288 360 119.9995422 120
3 262143 524288 360 179.9993134 180
4 349524 524288 360 239.9990845 240
5 436905 524288 360 299.9988556 300
6 524286 524288 360 359.9986267 360
7 611667 524288 360 419.9983978 420
8 699048 524288 360 479.9981689 480
9 786429 524288 360 539.9979401 540
10 873810 524288 360 599.9977112 600
9990 872936190 524288 360 599397.7135 599400
9991 873023571 524288 360 599457.7132 599460
9992 873110952 524288 360 599517.713 599520
9993 873198333 524288 360 599577.7128 599580
9994 873285714 524288 360 599637.7126 599640
9995 873373095 524288 360 599697.7123 599700
9996 873460476 524288 360 599757.7121 599760
9997 873547857 524288 360 599817.7119 599820
9998 873635238 524288 360 599877.7116 599880
9999 873722619 524288 360 599937.7114 599940
10000 873810000 524288 360 599997.7112 600000

When a user drives a 19-bit motor 10,000 times in one direction at 60 degrees, the error value below
the decimal point does not accumulate in the absolute operation mode of the index, and the error
value does not accumulate even after 10,000 times of operation. .

60 #x3Zx8 e Pz ;
ﬁ x 524288 = m x 219 = ? = 8738]{.__3_%_3_’_3::5' [Pulse]
Start Pulse no. Resolution  |3g0° Real value [Theoretica
count | value
1 87381 524288 360 59.99977112 60
2 174762 524288 360 119.9995422 120
3 262143 524288 360 179.9993134 180
4 349524 524288 360 239.9990845 240
5 436905 524288 360 2999998856 300
6 524286 524288 360 359.9986267 360
7 87381 524288 360 59.99977112 420
8 174762 524288 360 119.9995422 480
9 262143 524288 360 179.9993134 540
10 349524 524288 360 2399990845 600
9990 524286 524288 360 3599986267 | 599400
9991 87381 524288 360 59.99977112 | 599460
9992 174762 524288 360 119.9995422 | 599520
9993 262143 524288 360 179.9993134 | 599580
9994 349524 524288 360 239.9990845 | 599640
9995 436905 524288 360 299.9998856 | 599700
9996 524286 524288 360 359.9986267 | 599760
9997 87381 524288 360 59.99977112 | 599820
9938 174762 524288 360 119.9995422 | 599880
9999 262143 524288 360 179.9993134 | 599940
10000 349524 524288 360 2399990845 | 600000
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0x240D User Drive Name ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - ‘Drive’ - RW No Always Yes

The user can customize the drive name. Up to 16 characters can be used to define the name.

0x240E Individual Parameter Save ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto1l 0 - RW No Always No

This specifies whether to save parameters individually. This parameter is not saved and initialized

to 0 during power ON.

Setting Value

Setting content

0

Parameters are not saved individually. For details on storing a
parameter, refer to Storing Parameters (0x1010).

Save the parameters individually. When a parameter is written, it is
immediately stored in the memory.
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e Enhanced Control(0x2500~)
0Ox2500 Adaptive Filter Function Setting ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto5 0 - RW No Always Yes
This specifies the adaptive filter function.
Setting Value Setting content
0 Adaptive filter is not used.
Only one adaptive filter is used. You can check the settings
1 configured automatically in the Notch Filter 4 Settings (0x250A and
0x250B).
Only two adaptive filter is used. You can check the settings
2 configured automatically in the Notch Filter 3 (0x2507, 0x2508) and
4 Settings (0x250A, 0x250B).
3 Reserved
4 Settings of Notch Filter 3 (0x2507, 0x2508) and Notch Filter 4
(Ox250A, 0x250B, 0x250C) are initialized
5 Reserved
0x2501 Notch Filter 1 Frequency ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 500 to 5000 5000 Hz RW No Always Yes
This specifies the frequency of the notch filter 1.
0x2502 Notch Filter 1 width ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to0 100 1 - RW No Always Yes
This specifies the width of the notch filter 1.
0x2503 Notch Filter 1 Depth ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to5 1 - RW No Always Yes

This specifies the depth of the notch filter 1.
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0Ox2504 Notch Filter 2 Frequency ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 500 to 5000 5000 Hz RW No Always Yes
0Ox2505 Notch Filter 2 width ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1 to 100 1 - RW No Always Yes
0x2506 Notch Filter 2 Depth ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to5 1 - RwW No Always Yes
0x2507 Notch Filter 3 Frequency ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 500 to 5000 5000 Hz RW No Always Yes
0x2508 Notch Filter 3 width ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1 to 100 1 - RW No Always Yes
0x2509 Notch Filter 3 Depth ALL

Variable Accessi PDO Change
Setting range Initial value Unit Save

type bility allocation attribute
UINT 1to5 1 - RwW No Always Yes
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Ox250A Notch Filter 4 Frequency ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 500 to 5000 5000 Hz RW No Always Yes
0x250B Notch Filter 4 width ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 100 1 - RW No Always Yes
0Ox250C Notch Filter 4 Depth ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to5 1 - RW No Always Yes
0x250D On-line Gain Tuning Mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes
On-line Gain Tuning mode Set
Setting Value Setting content
0 On-line Gain Tuning not used
1 On-line Gain Tuning used
0Ox250E System Rigidity for Gain Tuning ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 20 5 - RW No Always Yes

This specifies the system rigidity applied for gain tuning. After the gain tuning according to the

setting, the overall gain will be set higher or lower. If the gain of the maximum setting value is not

enough, carry out the tuning manually. The gain automatically changed after gain tuning is as

follows.

Inertia ratio (0x2100), position loop gain 1 (0x2101), speed loop gain 1 (0x2102), speed integral
time constant 1 (0x2103), torque command filter time constant 1 (0x2104), notch filter 3 frequency
(0x2507, TBD), and notch filter 4 frequency (0x250A, TBD).
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Ox250F On-line Gain Tuning Adaptation Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to5 1 - RW No Always Yes

This specifies the speed reflecting the change of gain when performing on-line gain tuning. The
larger the setting value is, the faster the change of gain is reflected.

0Ox2510 Off-line Gain Tuning Direction ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes

This specifies the movement direction when performing the Off-line Gain Tuning. Set the function
properly according to the condition of the apparatus section.

Setting Value

Setting content

0

Run in forward direction

1

Run in reverse direction

0Ox2511 Off-line Gain Tuning Distance ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 10 5 - RW No Always Yes

It specifies the distance when performing the off-line gain tuning. The larger the setting value is, the
longer the movement distance becomes. Set the distance properly according to the condition of the
apparatus section. Make sure to secure enough distance (more than one revolution of motor) prior

to gain tuning.

0Ox2512 Disturbance Observer Gain ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to 100 0 % RW No Always Yes
(Reserved)
0Ox2513 Disturbance Observer Filter Time Constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 1000 10 0.1ms RW No Always Yes
(Reserved)
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0x2514 Current Controller Gain ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 1to 150 100 % RW No Always Yes

This specifies the current controller gain. Lowering the setting value will reduce the noise, but the
drive's responsiveness decreases as well.

0x2515 Vibration Suppression Filter Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to5 0 - RW No Always Yes
Reserved
0Ox2516 Vibration Suppression Filter 1 Frequency ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 2000 0 0.1Hz RW No Always Yes
Reserved
0Ox2517 Vibration Suppression Filter 1 Damping ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to5 0 - RW No Always Yes
Reserved
0x2518 Vibration Suppression Filter 2 Frequency ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 2000 0 0.1Hz RW No Always Yes
Reserved
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0x2519 Vibration Suppression Filter 2 Damping ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT O0to5 0 - RW No Always Yes
Reserved
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e Monitoring(0x2600~ )

0x2600 Feedback Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - rpm RO Yes - No
This represents the current rotation speed of the motor.
0x2601 Command speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - rpm RO Yes - No
This represents the speed command input to the speed control loop of the drive.
0x2602 Following Error ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - pulse RO Yes - No
This represents the positional error of position control.
0x2603 Accumulated Operation Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO No - No

This represents the accumulated operation overload rate. When the value of the accumulated

operation overload rate reaches the overload warning level setting (0x2010), the operation overload
warning (W10) will occur; when it reaches 100%, the operation overload alarm (AL-21) will occur.

0x2604 Instantaneous Maximum Operation Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO Yes - No

Indicates the maximum value of the operating overload rate shortly output from the drive. This value
can be initialized by the initialization of the instantaneous maximum operation overload.
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0x2605 DC link voltage ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - Volt RO Yes - No
This represents the DC link voltage by the main power input.
0x2606 Accumulated Regeneration Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO No - No

This represents the accumulated overload rate of the regenerative resistor due to regenerative
operation. In case that the value of the accumulated regenerative overload rate reaches 100%, a

regenerative overload alarm (AL-23) will be generated.

0x2607 SingleTurn Data ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UDINT - - pulse RO Yes - No

This represents the single-turn data of the motor. Values ranging from 0 to (encoder resolution-1)
are displayed.

0x2608 Mechanical Angle ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - 0.1deg RO Yes - No
This represents the single-turn data of the motor, ranging from 0.0 to 359.9.
0x2609 Electrical Angle ALL
Setting Accessi PDO Change
Variable type Initial value Unit Save
range bility allocation attribute
INT - - 0.1deg RO Yes - No

This represents the electrical angle of the motor, ranging from -180.0 to 180.0.
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0Ox260A MultiTurn Data ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - rev. RO Yes - No
This represents the multi-turn data of multi-turn encoder.
0Ox260B Drive Temperature 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - °C RO No - No

It is the temperature measured by the temperature sensor integrated onto the drive power board. If

the measurement is higher than 95°C, the drive overheat alarm 1 (AL-22) will be generated.

0Ox260C Drive Temperature 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - °C RO No - No

This represents the temperature measured by the temperature sensor integrated onto the drive

control board. If the measured temperature is higher than 90°C, the drive overheat alarm 2 (AL-25)
will be generated.

0x260D Encoder Temperature ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - °C RO No - No

This represents the temperature measured by the temperature sensor integrated into serial encoder
provided by LS ELECTRIC (if the setting values of the encoder type (0x2001) is 4). If the measured
temperature is higher than 90°C, the encoder overheat alarm (AL-26) will be generated.

0Ox260E Motor Rated Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - rpm RO No - No

This represents the rated speed of the driving motor.
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Ox260F Motor Maximum Speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - rpm RO No - No

This represents the maximum speed of the driving motor.

0x2610 Drive Rated Current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - 0.1A RO No - No

This represents the rated current of the drive.

0Ox2611 FPGA Version ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No

This represents the version of the FPGA within the drive.

0Ox2612 Hall Signal Display ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - - RO No - No

This represents the signal of the hall sensor installed in the encoder (or motor). This can be used to
verify the connection status of the hall sensor signal or compare the U-/VV-/W-phases of the motor
with the direction of the hall sensor signal.

The signal value is repeated in the order of 5>4>6->2->3->1 for a forward movement, while it is
repeated in the order of 1->3->2->6->4->5 for a reverse movement.

Bit Setting content

W phase hole signal

V phase hole signal

U phase hole signal
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0x2613 Bootloader Version ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
This represents the bootloader version of the drive.
0x2614 Warning code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - - RO Yes - No
This represents a warning code which has occurred in the drive.
0x2615 Analog Input Channel 1 Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - mV RO Yes - No
Indicates the analog torque command input voltage in mV.
0Ox2616 Analog Input Channel 2 Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - mV RO Yes - No
Indicates the analog speed override input voltage in mV.
0x2619 RMS Operation Overload ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO No - No

Displays the effective (RMS) load factor for the last 15 seconds in units of 0.1%.
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e Procedure and Alarm history(0x2700~ )

0x2700 Procedure Command Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to OXFFFF 0 - RW No - No

You can run various procedures with the following procedure command codes and command
arguments. Make sure to enter correct value of command argument prior to entering command
code because the drive refers to the command argument at the moment of entering the command
code.

Command
Command code Run procedure
argument
1 Servo On
2 Servo Off
Manual Jog(0x0001) 3 Positive (+) driving (0x2300)
4 Negative (-) driving (0x2300)
5 Stop to zero speed
1 Servo On
Programmed 2 Servo Off
Jog(0x0002) 3 Starting operation
4 Stop to zero speed (server on maintained)
Servo Alarm History 1 i
Initialization(0x0003)
Off-line Auto .
Tuning(0x0004) 1 Start auto tuning
1 Servo On
2 Servo Off
Index Pulse —
Search(0x0005) 3 Positive (+) search (0x230C)
4 Negative (-) search (0x230C)
5 Stop to zero speed
Absolute encoder
reset(0x0006) 1 Absolute encoder reset
Instantaneous Maximum . . .
: Resets instantaneous maximum operation
Operation Overload 1 overload (0x2604) value
Reset (0x0007)
Phase current offset tuning
Phase current offset 1 (The U-/V-/\W-phase offsets are stored in 0x2015
tuning(0x0008) - 0x2017, respectively. If the offset is abnormally
large, AL-15 will be generated.)
Software reset(0x0009) 1 Software reset
Commutation(0x000A) 1 Commutation is performed
1 Alarm Reset
Tamagawa / Panasonic -
Encoder Reset(0x000B) 2 Multiturn Reset
3 Warning Reset
Endat2.2 Encoder 4660 Position Reset
Reset(0x000C) 2 Alarm Reset
BISS-C Preset 1 AL-3b Reset
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0x2701 Procedure Command Argument ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to FFFFhex 0 - RW No - No
0x2702 Servo Alarm History ALL
Subindex 0 Number of entries
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - 16 - RO No - No
Sublindex 1 Alarm code 1 (most recent)
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Sublndex 2 Alarm code 2
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 3 Alarm code 3
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Serial number Alarm code 4
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Sublndex 5 Alarm code 5
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Sublndex 6 Alarm code 6
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 7 Alarm code 7
Variable Setting range Initial value Unit Accessi PDO Change Save
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type bility allocation attribute
STRING - - - RO No - No
Subindex 8 Alarm code 8
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Sublndex 9 Alarm code 9
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 10 Alarm code 10
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 11 Alarm code 11
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - (ro: No - No
Subindex 12 Alarm code 12
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 13 Alarm code 13
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 14 Alarm code 14
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 15 Alarm code 15
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No
Subindex 16 Alarm code 16 (oldest)
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
STRING - - - RO No - No

| 14-73



14. Object Dictionary

This represents the history of servo alarm generated from the drive. Up to 16 servo alarms recently
generated are stored. The Subindex 1 is the latest alarm while the SubIindex 16 is the oldest one
out of the recently generated alarms. The servo alarm history can be reset by procedure command.
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e Third Party Motor Support(0x2800~ )

The following motor parameters are provided to drive a motor manufactured by a third party in addition
to our motor. To drive a third party's motor through our drive, you have to enter correct parameters. In
this case, however, our company neither has performed any test for the combination of our drive and
the third party motor, nor gives any warranty for the motor characteristic.

0x2800 3 party motor type ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Oto1l 0 - RW No Yes
recycling

This specifies the motor type.

Setting Value Setting content
0 Rotary motor
1 Linear motor
0x2801 3 party motor pole number ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 2 to 1000 8 - RW No Yes
recycling
This specifies the number of motor poles. For linear motor, set it to 2.
0x2802 3 party motor rated current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
FP32 - 2.89 Arms RW No Yes
recycling
This specifies the motor rated current.
0x2803 3 party motor maximum current ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
FP32 - 8.67 Arms RW No Yes
recycling

This specifies the motor maximum current.
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0x2804 3 party motor rated speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 1 to 60000 3000 rpm RW No Yes
recycling
This specifies the rated speed of the motor. For a linear motor, the unit is mm/s.
0x2805 34 party motor maximum speed ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 1 to 60000 5000 rpm RW No Yes
recycling
This specifies the maximum speed of the motor. For a linear motor, the unit is mm/s.
0x2806 34 party motor inertia ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Kg.m2. Power
FP32 - 0.321 RW No Yes
10 recycling
This specifies the motor inertia. For a linear motor, set the weight of rotor. The unit is Kg.
0x2807 3" party motor Torque constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
FP32 - 0.46 Nm/A RW No Yes
recycling

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

N/A.
3" party motor phase resistance
0x2808 . . ALL
[Third Party Motor] Phase Resistance
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
FP32 - 0.82 ohm RW No Yes
recycling
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This specifies the phase resistance (= resistance between lines + 2) of the motor.

0x2809 3" party motor phase inductance ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
FP32 - 3.66 mH RW No Yes
recycling
This specifies the phase inductance (= inductance between lines + 2) of the motor.
0Ox280A 3 party motor TN Curve Data 1 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 1 to 60000 3000 rpm RW No Yes
recycling

This specifies the data of the motor speed/torque curve. Enter the maximum speed at the time
when the maximum torque (for a linear motor, the maximum thrust) is output. For a linear motor, the

unit is mm/s.
Torque
(Force)
Max torque :
]
|
i
]
i
]
i
E
E P Speed
Y  Max speed
0x280A
0x280B 3 party motor TN Curve Data 2 ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
FP32 - 100.0 % RW No Yes
recycling

This specifies the data of the motor speed/torque curve. Enter the torque (thrust for a linear motor)

which can be output at the maximum speed in percentage (%) relative to the maximum torque.
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Torque
(Force)
Max torque
0x280B
= Torque @Max torque / Max toyque x 100
Torque
@Max speed [ """ mmmmmmmmoooooommmom oo
» Speed
Max speed
0x280C 34 party motor hall Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT 0 to 360 0 deg RW No Yes
recycling

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

0x280D 3" party motor thermal time constant ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
oC Power
FP32 - 32.77 RW No Yes
/watt recycling

Set the thermal time constant between motor winding and ambient. When the motor thermal
protection function is activated (0x2034 = 1), the motor temperature is estimated and the
motor overheat (AL-27) alarm occurs.

Thermal time constant [sec] = Thermal resistance [C/watt] * Thermal capacitance
[watt-sec/oC]
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14.4 Index Objects

0x3000 Control mode ALL
Variable Accessi Change
Setting range Initial value Unit Distance Save
type bility attribute
Power
UINT 0Oto9 0 - RW Yes
recycling
Set the position control mode of the drive.
Setting Value Setting content
0 Indexing Position Mode
1 Pulse Input Position Mode
2 Velocity Mode
3 Torque Mode
4 Pulse Input Position operation & Indexing Position operation
5 Pulse Input Position operation & Velocity operation
6 Pulse Input Position operation & torque operation
7 Velocity mode & torque mode
8 Indexing Position Mode & Velocity mode
9 Indexing Position Mode & torque mode
0x3001 Coordinate Select ALL
Communi
Variable Accessi Change
Setting range Initial value Unit cation Save
type bility attribute
address
Power
UINT Oto1l 0 - RW Yes
recycling
Set the coordinate system to be used when controlling the indexing position of the drive.
Setting Value Setting content
0 Use Linear coordinate system
1 Use Rotation coordinate system
0x3002 Baud Rate Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Oto3 3 - RW No Yes
recycling

Set the RS-422 serial communication speed between the upper controller and the drive.
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Setting Value

Setting content

0 9600 [bps]

1 19200 [bps]
2 38400 [bps]
3 57600 [bps]

0x3003 Pulse Input logic Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Oto5 0 - RW No Yes
recycling
Set the logic of the pulse train input from the host controller.
Setting Value Setting content
0 A phase + B phase positive logic
1 CW+CCW positive logic
2 Pulse+sign positive logic
3 A phase + B phase negative logic
4 CW+CCW negative logic
5 Pulse+sign negative logic
0x3004 Pulse Input Filter Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Oto4 3 - RW No Yes
recycling

Set the frequency band of the digital filter set in the pulse input part.

The frequency band was calculated based on the width of the input pulse due to the characteristics
of the digital filter.

Setting Value

Setting content

0 No filter used.
1 500Khz (Min)
2 750Khz

3 1Mhz

4 1.25Mhz
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0x3005 PCLEAR Mode Select ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto2 0 - RW No Always Yes
Set the operation mode when position pulse clear (PCLR) signal is input.
Setting Value Setting content
0 Operates in Edge Mode
1 Operate in level mode (torque: maintain)
2 Operate in level mode (torque: 0)
0x3006 Encoder output pulse ALL
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
Power
UDINT 0 to 2147483647 10000 pulse RW No Yes
recycling

Set the number of pulses to be output per 1 motor rotation when outputting an encoder signal from
the drive to the outside.

The encoder signal output pulse from the drive is a value multiplied by 4, and when the initial value

is set to 10000, 2500(Pulse) each of AO, /AO, BO, /BO is output.

Depending on the set value of the number of encoder output pulses per revolution, the rotation
speed of the motor that can be output is limited, so an appropriate value must be set.

Since the output pulse frequency is up tol [MHZz], the following formular is used when setting the
number of pulses. For example, if the maximum speed of the driving equipment is 2000[rpm], the
encoder output pulse can be set up to 30000

Encoder output pulse maximum value =

Electronic gear denominator

Electronic gear molecule

60 x10°[Hz]

Max speed of motor running in the machine[rpm]

0x3007 Encoder output mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Power
UINT Otol 0 - RW No Yes
recycling

When outputting the encoder signal from the servo to the outside, it sets whether to output the open
collector method in addition to the basic line drive method.

Setting Value

Setting content

0

Line driver only

1

Line driver + Open collector
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0x3008 Start Index Number ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Oto 64 64 - RW No Always Yes

Set the index number (0 to 63) to start in Indexing Position operation.

If the setting value is 64, the starting index number is determined by ISELO~ISEL5 of Digital Input.

index No ISEL Input Signal
ISEL5 ISEL4 ISEL3 ISEL2 ISEL1 ISELO
0 X X X X X X
1 X X X X X O
2 X X X X O X
3 X X X X (@) (@]
4 X X X O X X
60 O O (©] O X X
61 O O (©] O X O
62 O O O O O X
63 (@) [@) (@) (@) [@) (@)
0x3009 Index buffer mode ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 1 - RW No Always Yes
It sets how many times START (operation start) signal is memorized during indexing position
operation.
Setting Value Setting content
0 Double buffer set
1 Single buffer set
0Ox300A I/O Signal Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0to 255 0 - RW No Always Yes

This is the function activation bit of L7P. If you need a separate function, you can set and use it. For
details, please refer to the relevant pages in the table below.
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Function Bit ST Detail Related page
value
0 The completed index number is outputted :
I0UT Configuration Bit 0 5.'3 I;lunctlon of Index output
1 The progressing index number is outputted sign
0 Index Start signal recognizes only positive ] ]
Index START Bit 1 edge 5_.2 I;unctlon of Index input
1 Index Start signal recognizes both edges sign
0 Using JSTART & JDIR ; ;
Jog Select Bit 9 5_.2 I;Iunctlon of Index input
1 Using PJOG & NJOG sign
0 Applied by Index section
Speed override Bit 3 5.4 Analog Velocity Override
1 Apply immediately in real ime
0 Absolute/relative operation according to
Priority setting bit for registration type 5.1.2 Registration
registration operation 4 1 Absolute/relative operation accordingto | Absolute/Relative Move
value of 0x300B
Software Position Limit 0 Activated in speed operation mode 14.5 Software position limit
Whether to use speed 5 functi ! 7D
operation mode bit 1 Disable in speed operation unction setting[0x607D]
0 ORG continues to be maintained evenin
ORG Signal output 6 Servo Of 5.2 Function of Index input
selection Bit 1 ORG is OFF when Servo s Off after origin signal
operation is completed
0Ox300B REGT Configuration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT Otol 0 - RW No Always Yes

During Index operation Registration Absolute/Relative operation, determines absolute operation and

relative operation.

Setting Value

Setting content

0

When REG signal is input, it moves to relative operation.

1

When REG signal is input, it moves to absolute operation.

The user can adjust the set value to move to absolute or relative operation when REG signal is input.

I/0 Signal Configuration [0x300A]

7Bit

6Bit 5Bit

4Bit  3Bit  2Bit 1Bit 0Bit

0

0|0

1170101010

N2

Setting Value

Setting content

0

mode

Absolute/relative operation according to index type in registration

1

Absolute/relative operation according to the value of 0x300B

This function operates only when the 4th bit of 0x300A is set, so be careful when using it. For example,
when the user sets Index Type to Registration Absolute in Index0 and sets the value of 0x300B to 0, if
the 4th bit of 0x300A is 1 (Set), it moves as much as 20000 [UU] in relative operation and if it is 0 (Reset)
It moves to the absolute operation 20000 [UU] point.
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Index Type
Distance [UU]

Index 0
| [Registration Absolute v]

5242880

4th bit of 0X300A

Moving result according to set vale

Move registration to index type

Move according to the set value of 0x300B

Velocity [UU/s] 2621440
Acceleration [UU/s"2] 26214400
Deceleration [UU/s"2] 26214400

Registration Distance [UU] 20000
Registration Velocity [UU/s] 2621440

Repeat Count 1
Dwell Time [ms] 0

Next Index [U

Action {Next Index

{ Copy ] [ Paste ]
0x3100~0x313F Index 00~index63
Subindex 0 Number of entries
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
USINT - 11 - RO No - No
Sublindex 1 Index Type
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
UINT Oto 10 - RW No Always Yes
Sublndex 2 Distance
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
-2147483648 to
DINT 100000 uu RW No Always Yes
2147483647
Subindex 3 Velocity
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
DINT 1to 2147483647| 100000 UU/s RW No Always Yes
Sublindex 4 Acceleration
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
DINT 1to 2147483647| 1000000 Uu/s? RW No Always Yes
Sublndex 5 Deceleration
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
DINT 1to 2147483647| 1000000 Uu/s? RW No Always Yes
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Subindex 6 Registration Distance
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
-2147483648 to
DINT 100000 uu RW No Always Yes
2147483647
Sublindex 7 Registration Velocity
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
DINT 1to 2147483647 | 1000000 UU/s RW No Always Yes
Subindex 8 Repeat Count
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
UINT 1 to 65535 1 - RW No Always Yes
Sublndex 9 Dwell Time
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
UINT 0 to 65535 200 ms RW No Always Yes
Subindex 10 Next Index
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
UINT 0to 63 1 - RW No Always Yes
Sublndex 11 Action
PDO Change
Variable type Setting range | Initial value Unit  |Accessibility] Save
allocation | attribute
UINT Oto2 2 - RW No Always Yes
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14.5

CiA402 Objects

Ox603F Error code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - 0 - RO Yes - No
Display the alarm code, which has last occurred in Servo Drive.
0Ox605A Quick Stop Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT Oto 4 2 - RW No Always Yes
This sets the Quick Stop option code. L7P is not used.
Oxe05B Shutdown Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT Otol 0 - RW No Always Yes

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

On state).
Setting Value Description
0 No use
Decelerates to a stop; enters the Switch On Disabled state; enters the
! Ready state
0Oxe05C Disable Operation Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT Otol 1 - RW No Always Yes

This specifies the Disable Operation state (Operation Enabled state - Switched On state) option code.

Setting Value

Description

0

Does not use the drive function

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

Not Ready state
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Ox605D Halt Option Code ALL
Variable Initial PDO Change
Setting range Unit | Accessibility Save
type value allocation | attribute
INT Oto 4 0 - RW No Always Yes

The Halt option code sets the operation method used to move from the Operation Enabled state to the

Switched On state.

Setting Value Description
1 Decelerates to a stop; moves to the Operation Enabled state
2 Decelerates to a stop based on the quick stop deceleration time;
move to the Operation Enabled state
3 Decelerates to a stop based on the torque limit; moves to the
Operation Enabled state

Ox605E Fault Reaction Option Code ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT 0 0 - RW No Always Yes

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

Setting Value

Description

state.

Does not use the servo drive function. The motor will retain the free-run

0Ox6060 Model Of Operation ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
SINT -1to 10 -1 - RW Yes Always No

This sets the servo drive model of operation. The master sets the operation mode when the power is

turned on.

This drive provides the following operation modes:
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Setting Value Name Content
1 - Indexing Position
2 - Pulse Input Position
3 - Velocity
4 - Toque
5 - Pulse Input Position & Indexing Position
6 - Pulse Input Position & Velocity
7 - Pulse Input Position & Toque
8 - Velocity & Toque
9 - Indexing Position & Velocity
10 - Indexing Position & Toque

Other - Reserved

0Ox6061 Modes of Operation Display ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
SINT - - - RO Yes - No
Displays the operation mode of the current drive.
0Ox6062 Position Demand Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - uu RO Yes - No
This displays the position demand value in the position units (UU) specified by the user.
0Ox6063 Position Actual Internal Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - pulse RO Yes - No

This displays the actual internal position value in encoder pulses.
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0Ox6064 Position Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - uu RO Yes - No
This displays the actual position value in user-defined position units (UU).
0Ox6065 Following Error Window ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto
UDINT 5242880 uu RW No Always Yes
Ox3FFFFFFF
This specifies the positional error range to check the Positional Error (AL-51).
Before driving the motor, check the encoder resolution of the motor you are using and set an
appropriate value.
EX) If the setting value of the number of encoder pulses per 1 rotation of the parameter [0x2002] is
12000, if 3 rotations of the motor rotation is selected as the position error range, set to 36000.
0Ox6066 Following Error Timeout ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 ms RW No Always Yes
This specifies the timeout for when checking the Positional Error (AL-51).
0Ox6067 Position Window ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
Oto
UDINT 100 uu RW No Always Yes
Ox3FFFFFFF

This specifies the position window for the target. If it is maintained in the position reach range (0x6067)
for the position reach time (0x6068), the INPOS signal of Drive Status Outputl is output.
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0Ox6068 Position Window Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 ms RW No Always Yes

This sets the time it takes to reach the target position. If it is maintained in the position reach range

(0x6067) for the position reach time (0x6068), the INPOS signal of Drive Status Outputl is output.

Oxe06B Velocity Demand Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - UU/s RO Yes - No

This displays the output speed of the position controller or the command speed input to the speed

controller.
0Ox606C Velocity Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - UU/s RO Yes - No
This displays the actual velocity value in user-defined position unit.
Oxe06D Velocity Window ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 20000 UU/s RW No Always Yes

This specifies the velocity window. When the error between the target speed and the actual speed is

maintained within the speed reach range (0x606D) for the speed reach time (Ox606E), the INSPD

signal of Drive Status Output 1 is output.

0Ox606E Velocity Window Time ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 65535 0 ms RW No Always Yes

This specifies the velocity window time. When the error between the target speed and the actual speed
is maintained within the speed reach range (0x606D) for the speed reach time (0x606E), the INSPD
signal of Drive Status Output 1 is output.
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0Oxe071 Target Torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT -5000 to 5000 0 0.1% RW Yes Always No
This specifies the target torque for the motor in 0.1% increments of the rated torque during torque
control.
0Ox6072 Maximum torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always No
This sets the maximum torque that the motor can output in 0.1% increments of the rated torque.
0Ox6074 Torque Demand Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO Yes - No
This displays the current torque demand value in 0.1% increments of the rated torque.
0Oxe076 Motor Rated torque ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT - - mNm RO Yes - No
Displays the rated torque value of the set motor in mNm unit
0Ox6077 Torque Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
INT - - 0.1% RO Yes - No

The actual torque value generated by the drive is displayed in units of 0.1% of the rated torque.
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Oxe07C Home Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
-536870912 to
DINT 0 uu RW No Always Yes
536870911

This sets the offset value for the origin of the absolute encoder or absolute external scale and the zero
position of the actual position value (0x6064).

Home offset inp

ut value

Home offset[0x607C] > 0

Home offset[0x607C] < 0

Motor movement direction

Cw

CcCw

¢ Incremental Encoder

If it finds the home position or it is at the home position, then the position moved by the home offset

value becomes

the zero position.

» Absolute Encoder

If the absolute encoder is connected, then the home offset value is added to the absolute position (the
actual position value).

Ox607D Software Position Limit
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 2 - RO No - No
Sublindex 1 Min. position limit
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
-1073741824 to
DINT -1000000000 uu RW No Always Yes
1073741823
Sublindex 2 Max position limit
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
-1073741824 to
DINT 1000000000 uu RW No Always Yes
1073741823

This specifies the software position limit value. It limits the range of the position demand value (0x6062)
and actual position value (0x6064) and checks the new target positions for the setting value at every

cycle.
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The minimum software limit value is the reverse rotation limit. The maximum software limit value is the
forward rotation limit.

0Ox6085 Quick Stop Deceleration ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UDINT 0 to OX7FFFFFF | 26214400 Uu/s? RW No Always Yes

The system uses quick stop deceleration if the quick stop option code (0x605A) is set to 2.
This is the target position calculation formula for Quick Stop deceleration

Velocity?[UU? [sec?]
2 X Quick Stop Deceleration[UU /sec?]

Target Position[UU] =

This is the target position value calculation formula when index 0 is driven at 300[rpm],
2000000[UU /sec?] is input to the value of 0x6085 and the stop signal is input.

26214402
2x2000000

Target Position[UU] = 1717986[UU]

Stop signal input

Decelerated speed to reac
the target position
= [2621440[unssec” 2] - Ofun/eect]) =
2621450 [uw/see 2]

' Fedbace spe

- e o Decelerated time to reac
the target position
= (12.274[sec] - 10.964[sec])) =1.31[sec)

I |
Since the target position is the same as the area of the movement distance in the figure, if you want to

stop after about 2 seconds by inputting the stop signal while driving at 300[rpm] in index operation
mode, you can calculate the deceleration value of Quick Stop as follows.

1
Target Position = (2621440[UU/sec] x 2[sec]) X 7= 2621440[UU]

2 2 2
2621440°[UU/sec] _ 1310720[UU /sec?]
2X2621440[UU]

In other words, the user can use the Quick Stop deceleration to designate the desired position or time
and accurately stop when the Stop signal is input.

P EL ECTRIC
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0Oxe091 Gear Ratio
Sublindex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 2 - RO No - No
Sublindex 1 Motor revolutions
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
Power
UDINT 0 to 0x40000000 1 - RW No Yes
recycling
Sublndex 2 Shaft revolutions
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
Power
UDINT 0 to 0x40000000 1 - RW No Yes
recycling
For further information, please refer t0“10.3 Electric Gear setting.
0Ox6098 Homing Method ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
SINT -128 to 127 34 - RW No Always Yes

This sets the homing method. For more information, refer to 10.1 Homing Method.

Setting Value

Content

0

Do Not Use

1

Homing using the index pulse and reverse limit contact

2

Homing using the index pulse and forward limit contact

71014

Homing using the index pulse and home contact

24

Same as method 8 (does not use the index pulse)

28

Same as method 12 (does not use the index pulse)

33,34

Homing to the index pulse

Homing to the current position

Homing using the negative stopper and index pulse

Homing using the positive stopper and index pulse

Homing using the negative stopper only

Homing using the positive stopper only
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0x6099 Homing Speed
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 2 - RO No - No
Sublindex 1 Speed during search for switch
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
DINT 0 to 0x40000000 | 2621440 UU/s RW No Always Yes
Sublindex 2 Speed during search for zero
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
DINT 0 to 0x40000000 524288 UU/s RW No Always Yes
This specifies the operation speed for homing.
Ox609A Homing Acceleration ALL
Variable Initial Accessi PDO Change
Setting range Unit Save
type value bility allocation attribute
UDINT 0 to 0x40000000 | 5242880 Uu/s? RW No Always Yes
This specifies the operation acceleration for homing.
0Ox60B1 Velocity Offset ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
-2147483648 to
DINT 0 UU/s RW Yes Always No
2147483647
In the position Control mode, this corresponds to the speed feedforward value.
Oxe0B2 Torque Offset ALL
Accessi | PDO Change
Variable type Setting range Initial value Unit Save
bility allocation | attribute
INT -5000to 5000 | O 0.1% RW Yes Always No

Corresponds to the torque feed forward value in position control.
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14-96

0Ox60B8 Touch Probe Function ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
UINT 0 to OXFFFF 0x0033 - RW Yes Always No
This sets the touch probe function.
Bit Value Description
0 Does not use the touch probe 1.
0 1 Uses the touch probe 1.
0 Single trigger mode
! 1 Continuous trigger mode
0 Triggered by the input of the touch probe 1.
? 1 Triggered by the Index pulse signal.
3 - Reserved
0 Does not capture the rising edge position value of the touch probe 1.
‘ 1 Captures the rising edge position value of the touch probe 1.
0 Does not capture the falling edge position value of the touch probe 1.
° 1 Captures the falling edge position value of the touch probe 1.
6to7 - Reserved
0 Does not use the touch probe 2.
° 1 Uses the touch probe 2.
0 Single trigger mode
° 1 Continuous trigger mode
0 Triggered by the input of the touch probe 2.
10 1 Triggered by the Index pulse signal.
11 - Reserved
0 Does not capture the rising edge position value of the touch probe 2.
2 1 Captures the rising edge position value of the touch probe 2.
0 Does not capture the falling edge position value of the touch probe 2.
e 1 Captures the falling edge position value of the touch probe 2.
14 to 15 - Reserved
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Oxe0B9 Touch Probe Status ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
UINT - - - RO Yes - No
Displays the status of the touch probe.
Bit Value Description
0 Does not use the touch probe 1.
0 1 Uses the touch probe 1.
0 Does not store the rising edge position value of the touch probe 1.
! 1 Stores the rising edge position value of the touch probe 1.
0 Does not store the falling edge position value of the touch probe 1.
? 1 Stores the falling edge position value of the touch probe 1.
3to5 - Reserved
Toggles when the rising edge position value of the touch probe 1 is
° o1 updated.
Toggles when the falling edge position value of the touch probe 1 is
! o1 updated.
0 Does not use the touch probe 2.
° 1 Uses the touch probe 2.
0 Does not store the rising edge position value of the touch probe 2.
° 1 Stores the rising edge position value of the touch probe 2.
0 Does not store the falling edge position value of the touch probe 2.
10 1 Stores the falling edge position value of the touch probe 2.
11to0 13 - Reserved
Toggles when the rising edge position value of the touch probe 2 is
14 o1 updated.
- o1 Toggles when the falling edge position value of the touch probe 2 is

updated.

In continuous trigger mode, you can toggle whether to save all update values for 6, 7, 14 and
15 bits on the rising/falling edge of the touch probe.

To disable bits 1, 2, 9 and 10 (saving the position values on the rising/falling edges of touch
probes 1 and 2) of the touch probe state (0x60B9), disable bits 4, 5, 12 and 13 (using

sampling on the rising/falling edges of touch probes 1 and 2) of the touch probe function

(0x60B8) and enable them.
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Ox60BA Touch Probe 1 Positive Edge Position Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
DINT - - uu RO Yes - No
This represents the rising edge position value of the touch probe 1.
Oxe0BB Touch Probe 1 Negative Edge Position Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
DINT - - uu RO Yes - No
This represents the falling edge position value of the touch probe 1.
Oxe0BC Touch Probe 2 Positive Edge Position Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
DINT - - uu RO Yes - No
This represents the rising edge position value of the touch probe 2.
Oxe0BD Touch Probe 2 Negative Edge Position Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
DINT - - uu RO Yes - No
This represents the falling edge position value of the touch probe 2.
Ox60EOD Positive Torque Limit Value ALL
Accessi PDO Change
Variable type Setting range | Initial value Unit Save
bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes

This sets the limit of positive torque values.

14-98



14. Object Dictionary

Ox60E1 Negative Torque Limit Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This sets the limit of negative torque values.
Ox60F4 Following Error Actual Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - uu RO Yes - No
This displays the actual position error during position control.
Ox60FC Position Demand Internal Value ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
DINT - - pulse RO Yes - No
This represents the value entered as the command during the position control.
Ox60FD Digital input ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
UDINT - - - RO Yes - No
They indicate the status of digital inputs.
Bit Description
0 NOT (negative limit switch)
1 POT (positive limit switch)
2 HOME (origin sensor input)
3to 15 Reserved
16 DI #1(1/O pin 12), 0:Open, 1:Close
17 DI #2(1/O pin 13), 0:Open, 1:Close
18 DI #3(l/O pin 14), 0:Open, 1:Close
19 DI #4(1/O pin 15), 0:Open, 1:Close
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14-100

20 DI #5(1/0 pin 16), 0:Open, 1:Close
21 DI #6(1/O pin 17), 0:Open, 1:Close
22 DI #7(1/O pin 18), 0:Open, 1:Close
23 DI #8(I/O pin 19), 0:Open, 1:Close
16 DI #9(I/O pin 22), 0:Open, 1:Close
17 DI #10(1/O pin 23), 0:0Open, 1:Close
18 DI #11(1/O pin 24), 0:Open, 1:Close
19 DI #12(1/O pin 25), 0:0Open, 1:Close
20 DI #13(1/O pin 26), 0:Open, 1:Close
21 DI #14(1/O pin 27), 0:0Open, 1:Close
22 DI #15(1/O pin 28), 0:Open, 1:Close
23 DI #16(1/O pin 29), 0:0pen, 1:Close
24~30 Reserved
31 Reserved
Ox60FE Digital output
Sublndex 0 Number of entries
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
USINT - 2 - RO No - No
Sublindex 1 Physical outputs
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always No
Sublndex 2 Bit mask
Accessibil PDO Change
Variable type Setting range Initial value Unit Save
ity allocation attribute
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always Yes
They indicate the status of digital outputs.
= Description of physical outputs
Bit Description
Oto 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 35 and 36)
10 When the relevant bit mask (OX60FE:02.16) is set to 1.
Forced output (0: OFF, 1: ON) of DO #2 (I/O pins 37 and 38)
o When the relevant bit mask (Ox60FE:02.17) is set to 1.
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Forced output (0: OFF, 1: ON) of DO #3 (I/O pins 39 and 40)

18 When the relevant bit mask (Ox60FE:02.18) is set to 1.
Forced output (0: OFF, 1: ON) of DO #4 (I/O pins 41 and 42)

9 When the relevant bit mask (Ox60FE:02.19) is setto 1.
Forced output (0: OFF, 1: ON) of DO #5 (I/O pins 43 and 44)

20 When the relevant bit mask (Ox60FE:02.20) is set to 1.
Forced output (0: OFF, 1: ON) of DO #6 (I/O pins 45 and 46)

2 When the relevant bit mask (Ox60FE:02.21) is set to 1.
Forced output (0: OFF, 1: ON) of DO #7 (I/O pins 47 and 48)

2 When the relevant bit mask (OX60FE:02.22) is set to 1.
Forced output (0: OFF, 1: ON) of DO #8 (I/O pins 49 and 50)

2 When the relevant bit mask (Ox60FE:02.23) is set to 1.

24 Output status of DO #1 (0: OFF, 1: ON)

25 Output status of DO #2 (0: OFF, 1: ON)

26 Output status of DO #3 (0: OFF, 1: ON)

27 Output status of DO #4 (0: OFF, 1: ON)

28 Output status of DO #5 (0: OFF, 1: ON)

29 Output status of DO #6 (0: OFF, 1: ON)

30 Output status of DO #7 (0: OFF, 1: ON)

31 Output status of DO #8 (0: OFF, 1: ON)

Description of bit mask

Bit Description
Oto 15 Reserved
16 Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 35 and 36)
17 Forced output setting (0: Disable, 1: Enable) of DO #2 (I/O pins 37 and 38)
18 Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 39 and 40)
19 Forced output setting (0: Disable, 1: Enable) of DO #4 (I/O pins 41 and 42)
20 Forced output setting (0: Disable, 1: Enable) of DO #5 (I/O pins 43 and 44)
21 Forced output setting (0: Disable, 1: Enable) of DO #6 (I/O pins 45 and 46)
22 Forced output setting (0: Disable, 1: Enable) of DO #7 (I/O pins 47 and 48)
23 Forced output setting (0: Disable, 1: Enable) of DO #8 (I/O pins 49 and 50)
24 t0 31 Reserved
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Ox60FF Target Velocity ALL
Variable Accessi PDO Change
Setting range Initial value Unit Save
type bility allocation attribute
—2147483648 to
DINT 0 UU/s RW Yes Always No
2147483647
This specifies the target velocity in the PV mode and the CSV mode.
0Ox6502 Supported Drive Modes ALL
Accessibil PDO Change
Variable type Setting range Initial value Save
ity allocation attribute
UDINT - 0x000003AD RO No - No
This displays the mode(s) supported by the drive.
Bit Support mode Content
-1 IP (Indexing Position/Pulse Input Position) 1: Supported
0 PP (Profile Position) 0: Not supported
1 VI (Velocity) 0: Not supported
2 PV (Profile Velocity) 0: Not supported
3 PT (Torque Profile) 0: Not supported
4 Reserved 0
5 HM (Homing) 1: Supported
6 IP (Interpolated Position) 0: Not Supported
7 CSP (Cyclic Synchronous Position) 0: Not supported
8 CSV (Cyclic Synchronous Velocity) 0: Not supported
9 CST (Cyclic Synchronous Torque) 0: Not supported
10to 31 | Reserved 0
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15. Maintenance and Inspection

15.1 Diagnosing and Troubleshooting Abnormalities

Alarm or warning will be generated if a problem occurs during operation. If this happens,
check the applicable code and take a proper action. If the problem persists, contact our
service center.

15.2 Precautions

1. Measuring the motor voltage: The PWM controls the voltage output from the servo to the motor.
Because of this, the waves take the form of pulses. Use a rectifier voltmeter for accurate
measurements because different meters may produce different results.

2. Measuring the motor current: Use a moving iron ammeter and wait for the motor's reactance to
smooth the pulse waveform into sine waves.

3. Measuring the electric power: Use an electro-dynamometer based on the 3 power meter method.

4. Other gauges: When using an oscilloscope or digital voltmeter, do not allow them to touch the
ground. Use a 1 mA or less input current gage.
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15.3 What to Inspect

Wait at least 10 minutes after turning off the power before beginning the inspection because
the condenser can hold enough voltage to cause an electrical accident.

(1) Inspecting the Servo Motor

ACaution
Wait at least 10 minutes after turning off the power before beginning the inspection because the
condenser can hold enough voltage to cause an electrical accident.

When inspecting the servo, be sure to wait until the ‘CHARGE’ light is completely turned off before
inspecting the servo because there is still power in the main electrolytic capacitor.

15-2

Check Items

Inspection Period

Inspection and Handling

Notes

Vibration and
sound check

Monthly

Touch the motor and listen
for sounds.

The feel and sounds
should be the same
as usual.

Inspect the
exterior of the
motor

Depends on the amount of
contamination or damage.
Clean the motor with a
cloth or air pressure.

Measure the
insulation
resistance

At least once a year

Disconnect the motor from
the drive and measure the
insulation resistance.

A normal resistance level is
10 MR or higher. Noe 1)

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

Replace the oll

Remove it from the
machine and replace it at

This only applies to
motors with an oil

seal least once every 5,000
seal.
hours.
General At least once every 20,000 . Do not disassemble
. ; Contact our service center. the servo motor
inspection hours or after 5 years.

yourself.

Notel) Measure the resistance between the FG and one of the U, V, and W power lines on the servo

motor.

(2) Inspecting the Servo Drive

Check Items

Inspection Period

Inspection process

What to do if you
find an
abnormality

Clean the main
body and control
board

At least once a year

Check if there is any dust or
oil

Clean it with air
pressure or cloth.

Check for loose
screws

At least once a year

Terminal blocks, connector
fastening screws, etc.

Not to be loosen.

Tighten the screws.

Check for
defective parts on
the main body or
the control board

At least once a year

Check for discoloration,
damage, or disconnection
caused by heat.

Contact our company.
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15.4

Replacing Parts

Mechanical friction and aging may deteriorate the following parts or even cause them to
malfunction. This makes it important to conduct regular maintenance checks and replace

worn parts.

1. Smoothing condensers: Ripple currents and other factors can cause this part to wear. The

lifespan of this part depends on the operating temperature and environment. It normally lasts for 10
years if used continuously in a normal air-conditioned environment.

Inspect the condenser at least

once each year because it can rapidly age over a short period once it starts to deteriorate (inspect it

more frequently as it approaches obsolescence).

X Visual inspection criteria:

a. The condition of the case: Check for deformations on the sides and bottom.

b. The condition of the lid: Check for notable expansion, severe cracks, or broken parts.

c. The relief valve: Check for notable valve expansion and operation.

d. Also regularly check whether the exterior is cracked, discolored, or leaking and whether there

are any broken parts. The condenser is obsolete when its capacity degrades to less than 85%

of the rated capacity.

2. The relays: Check for bad connections and wear and tear on the contacts caused by switching
currents. Arelay is obsolete when its accumulated number of switches reaches 100,000,
depending on the power capacity.

3. Motor bearings: Replace the bearings after 20,000 to 30,000 hours of operation at the rated speed
under the rated load. Replace the bearings if abnormal sounds or vibrations are detected during
inspection, depending on the operating conditions.

[The Standard Part Replacement Cycle]

Standard
Part Name Replacement Method
Cycle
Smoothing condenser 7-8 years Replace (determine after inspection).
Relays - Determine after inspection
Fuses 10 years Replace
Aluminium electrolytic . .
condensers on PélB 5 years Replacg with new boards (determined after
inspection)
Cooling fans 4-5 years Replace
Motor bearings - Determine after inspection
Motor oil seal 5,000 hours Replace
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15.5 Servo alarm

If the drive detects a problem, it will trigger a servo alarm and transition to the servo off state
to stop. In this case, the value of the emergency stop setting (0x2013) is used to stop the

drive.
Error Name Cause Check Items What to check
Motor cable error Wiring is incorrect and check Short. Replace motor cable
(I R I Y ) Eﬁg?der cable Wiring is incorrect and check Short. | Replace encoder cable
1 (N
IPM fault Motor ID [0x2000], encoder type
Parameter setting [0x2001], encoder form [0x2002] Modify the parameter as sames as
(over current(H/W)) error setting value should be same with motor label information.
applied to motor label.
l:l [ R B N | Check motor Motor line resistance test Replace motor
LU U phase resistor (U-V, V-W, W-U several Q or less).
Over current Machine part has Determine whether there is a conflict .
(over current(S/W)) problem or binding in the equipment. Check machine part has problem
If alarm continue after servo on again,
X (N Drive error - Replace drive. Because drive may
(] " | |:| have problem.
Current limit exceeded check Hd o . f IF:’I((;:‘ase check condition of wiring for
. eck method to improve noise o .
over current(H/W Error by noise P L . L
( (HW)) y wiring, install. Match wire size of FG with wire size of
drive main circuit.
Ambient Check whether surrounding .
) Y Lower surrounding temperature
temperature temperature is over 50 [°C]
. Accumulated operate overload Change drive and motor capacit
gggﬂg:gu; arm percentage [0x2603] Checking the | 9 . pacty
load percentage is under 100% Please tune gain.
- High-frequency
NN O operation of ; ; ;
'mY ' . . . Adjust regeneration resistor
- regenerative drive | Check accumulated regenerative setting[0x2009]
or continuous overload[0x2606] . .
IPM temperature : Use external regeneration resistor.
IPM heati regenerative :
(IPM overheating) operation
Drive setting Check drive setting status Referto 3. Wiring and Connection,
direction
If alarm continue after servo on again,
Drive error - Replace drive. Because drive may
have problem.
Motor U/V/W Check, whether the U/V/W phase
phase current current offset [0x2015~0x2017] are Rerun adjusting phase current offset
|:| " _ |: offset oversetting 5% of the rated current or higher.
UL '- ' - If alarm occurs continually after
Current offset Drive error ) adjusting offset of phase current,
please replace new drive because
drive has problem.
In case of sequent Check if load which is accumulating Change drive and motor capacit
"' 0 -| 0 | operatin q that | driving load rate[0x2603] is below 9 pactty,
'-' | - '- | egceed rgated load 100% when it is in constant speed Please tune gain.
- - section and stop

Continuous overload

Motor brake error

Checking the motor brake is not
holding

Provide supply power to motor brake.
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Error Name Cause Check Items What to check
Motor ID[0x2000],
Eucoie;]tyr'z[orzl?01]’l_ ) Modify the parameter as sames as
; eck the label of application motor | motor label information.
:re:(r)e:meter Seting | nd Encoder form [0x2002] setting
value.
Check value of set of overload Set as proper value
detecting basic load rate[0x200F] prop '
machine part
status There is no problem for running Check machine part has problem
Error
Motor cable error Wiring is incorrect and check Short. Replace motor cable
Err:g?der cable Wiring is incorrect and check Short. Replace encoder cable
Ambient Check whether surrounding Lower the surrounding temperature of
'-' ' _' -' temperature temperature is over 50[°C] drive
'-' ' - '- '- Check if displayed value 1 [0x260B]
- - ‘= of drive temperature is much
Drive error different with surrounding Replace the drive

Drive temperature 1

temperature when it is normal
condition.

Regeneration overload

Capacity excess
by high frequency
operating or
continue
regenerative
operating

Checking overload rate accumulated
regeneration on 0x2606

Adjust value on 0x2009. Use braking
resistor

Parameter setting
error

Check setting value[0x2009] ~
[0x200E]

Set as proper value.

Main power input
voltage error

Check if the main power voltage is
over 544 [Vac].

Recheck the power supply.

Drive error

Checking the temperature of
regenerative resistance on Servo-off
status

Replace the drive

Motor cable open

Parameter setting
error

Check [0x2015], [0x2015], [0x2015]
Check value offset current

Process the Phase current offset
control procedure command

Motor cable error

Check whether cable is
disconnected.

Replace motor cable

Motor error

Check short circuit of U,V,W in Motor
(U-V, V-W, W-U)

Replace the motor

If specific alarm signal is persistently
occurred, It is highly possible to have

Drive error . fault, so Kindly recommend you to
change the servo drive.
Ambient Check whether surrounding Lower the surrounding temperature of
'-' ' _' '- temperature temperature is over 50[°C] drive
'-' ' - '- -' Check if displayed value 2 [0x260C]
- - o of drive temperature is much
. Drive error different with surrounding Replace the drive
Drive temperature 2 .
temperature when it is normal
condition.
) - 4
o0 2 2C
1 | Reserved - -
- - -
Encoder temperature
Encoder cable Disconnect, wiring is incorrect and
) - 2 1
k) 117 error check Short. Replace encoder cable

Encoder communication

Parameter setting
Error

Value of [0x2001], [0x2002] is same
with application motor label.

Modify the parameter as same as
motor label information.

If modified value is not applied to

LECTRIC
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Error Name Cause Check Items What to check
parameter, it is highly possible to have
-, -, fault, So Kindly recommend you to
'_' ) - _' | change the servo motor.
' ' '. .' ' If alarm continue after servo on again,

Encoder cable open

Encoder data

Encoder error

Replace drive. Because drive may
have problem.

Drive error

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

.
Motor setting
(Motor ID setting error)

Setting Motor ID

Value of [0x2000] is same with
application motor label.

Revise it with motor label information
equally. It is possible to release alarm
when power offfon after adjusting
parameter.

Drive error

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

Z Phase open

Parameter setting
error

Check warning mask [0x2014] set
value

For motors that do not use phase Z
(e.g. step motors), mask AL-34 by
setting the 14th bit among warning
mask settings. .

Encoder cable

error

Wiring is incorrect and check Short.

Replace encoder cable

Encoder error

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

Drive error

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

Parameter setting

Check the absolute value encoder

When you want to use an absolute
value encoder as an incremental

- - - Error [0x2005] setting value. encoder, if you set it to 1, no alarm
'_' ) - _' '_ occurs.
" '_ _' _' Poor battery .
contact, not | Check the status of battery Connect battery rightly.
Low battery connected
When ' battery | Check whether battery voltage is Replace battery.
voltage is low. over 3.3V
Disconnect, wiring is incorrect and
Eﬁg?der cable | check Short. Replace encoder cable
'-' 0 -' '- Check shield and FG disconnect
) - - C )
' ' '- -' '-' Parameter setting | Check setting value of encoder type | Check setting encoder type.
Sinusoidal ENC error [0x2001] Check speed command Up to 250kHz.
frequency If alarm continue after servo on again,
Drive error - Replace drive. Because drive may
'-' ) -' -' have problem.
(D - - . .
1 I If alarm continue after servo on again,
- - Converter error - Replace drive. Because drive may
Sinusoidal ENC have problem.
frequency If alarm continue after servo on again,
Encoder error - Replace drive. Because drive may
have problem.
Drive /  Motor | Check brand label code of motor | Use motor and drive of same brand
combination error and drive. label.
'-' ' -' '-' Err:g?der cable Wiring is incorrect and check Short Replace encoder cable
'-' | - -' '-' If alarm continue after servo on again,
- -’ ‘= Encoder error -

Encoder setting error

Replace drive. Because drive may
have problem.

Drive error

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




15. Maintenance and Inspection

Error Name Cause Check Items What to check
Parameter settin When you want to use an absolute
9 Check the absolute value encoder | value encoder as an incremental
Error [0x2005] setting value. encoder, if you set it to 1, no alarm
occurs.
- - Connect the battery correctly, reset the
(N (N Poor battery alarm, and then reapply the power.
0L = 5115 | contact, not | Check the status of battery Since the current position is reset,
- -0 - connected please check the mechanical home
Preset Error again.
Reapply power after alarm reset.
When the initial . : . PPYP T
encoder power is It may occur when power is applied Since the current position is reset,
supplied after the first encoder connection. please check the mechanical home
again.
gy;cjlf?’f[]\?acr]nam power voltage is Recheck the power supply.
Main power input
0 000
'-' 0 - -' K] voltage error Check [0x2605] value is over 190
- -’ [vdc] when main power is | Replace the drive

Under voltage

accordingly input

Running when
power voltage is
low

Check wiring status of main power

Use 3 phase as supply voltage

Over voltage

Main power input

Check whether the main power
voltage is below 286[Vac]

Recheck the power supply.

voltage error Check [0x2605] value is below
405[Vdc] when main power is | Replace the drive
accordingly input.
When braking | Check operating condition Review the regenerative resistance

resistor is high

regenerative resistance.

consider the operating condition and
load.

Setting value of
acceleration/
deceleration

In case of many time for acceleration
/ deceleration

Set longer acceleration / deceleration
time

Drive error

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

Main power fail

Main power input
voltage error

Check voltage between phase 200-
230[Vac] of L1, L2, L3

Recheck the power supply.

Parameter setting

Error

Check value of main power input
mode set [0x2006] according to
state of main power input.

Wire or set parameter as input power
on(possible 3 phase)

Momentary power
failure

Check setting value [0x2007]

check main power source or reduce
value of [0x2007]

Drive error

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

Control power fail

Voltage between
phase of C1, C2
error

Voltage between phases of C1, C2
is within 200-230[Vac].

Recheck power supply of drive

Drive error

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

Over speed limit

Motor cable error

Wiring is incorrect and check Short.

Replace motor cable

Encoder cable
error

Wiring is incorrect and check Short.

Replace encoder cable

Parameter setting
Error

Value of [0x2000], [0x2001],
[0x2002] is same with application
motor label.

Modify the parameter as same as
motor label information.

Check setting value [0x6091]

Set Electronic gear ratio low.

Check value[0x2100] ~
[0x211F]

setting

Readjust gain according to operating
condition.

Encoder error

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

LECTRIC
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Error Name Cause Check Items What to check
If alarm continue after servo on again,
Drive error - Replace drive. Because drive may
have problem.
' Check setting value [0X6091] Set Electronic gear ratio low.
Parameter setting .
Error Check setting value on 0x6066 of .
'-' ' '- | position error excess time, 0x6065 of feériﬂnco:rrgiaggrameter according to
'-' ' - -' ' position error range P 9 '

POS following

Machine part has
problem

Checking it was forced by drive part

Check machine part has problem

Drive error

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

Motor cable error

Disconnect, wiring is incorrect and
check Short.

Replace motor cable

Encoder cable
error

Disconnect, wiring is incorrect and
check Short.

Replace encoder cable

Parameter setting

Value of [0x2000], [0x2001],
[0x2002] is same with application
motor label.

Modify the parameter as same as
motor label information.

'-' ' '- -' Error
'-' 0 - -' -' Check setting value [0x6091] Set Electronic gear ratio low.
Excessive SPD Machine part has Checking it was forced by drive part _
deviation problem operating condition of limit contact | Check machine part has problem
point sensor
If alarm continue after servo on again,
Encoder error - Replace drive. Because drive may
have problem.
If alarm continue after servo on again,
Drive error - Replace drive. Because drive may
have problem.
Restore initial parameter (0x1011). If
'-' ' '- -| When O/S is Check parameter that parameter you restore it, setting up parameter
setting value was set as maximum 9 ek
'-' \ - '-' -' changed value of variable form would be changed into initial value. So
- - o= set up parameter before operating
Parameter checksum If alarm continue after servo on again,
Drive error - Replace drive. Because drive may

have problem.

Factory setting

Parameter setting
error

Contact our service center
Check [0x1008] DeviceName

Please download OS or set capacity of
drive again.

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

If the drive detects an error classified as a servo warning, it will trigger a warning. In this case,
the drive will maintain normal operation condition. After the cause of the warning is
eliminated, the warning will be automatically cleared. You can specify if each warning is
checked with warning mask configuration (0x2014). Masking warnings does not remove risk
factors related to warnings, so there is a risk of drive burnout. Please pay attention to your
settings.

Please note that a warning is displayed in the shape of ‘=’ on the display window of the

servo.
; Warning Warning name
Bit
code
0 wo1 Main power source loss
1 w02 Low voltage of encoder battery
2 wo4 Software Position Limit
3 w08 DB Excessive Current
4 w10 Operation overload
5 W20 Drive / Motor Combination error
6 w40 Low Voltage
7 w80 Emergency signal input

7Bit 6Bit 5Bit 4Bit 3Bit 2Bit 1Bit OBit

0 0 0 0 0 1 1 0 =P 0x06 —pp \W-06

Software position limit q

+

Encoder battery low voltage

If two warnings occur simultaneously, the bit corresponding to each is set to 1. For example, since the
2nd bit is set when a software position limit warning occurs and the 1st bit is set when an encoder battery
low voltage warning occurs, the two warnings are combined as '0x06' and the corresponding alarm can
be confirmed by displaying 'W06' on the segment window.
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Warning
status(CODE) Cause Check Items What to check
Name
Main power
. Check voltage between phase 200-
g]r;r)cl;: Voltage 230[Vac] of L1, L2, L3 Recheck the power supply.
Parameter Check the main power input mode Wire or set parameter as input power
- - setting [0x2006] setting value suitable . p put p
V00 )| setting error . i on(possible 3 phase)
‘IR for the main power input state.
=ol= Momentar Check value of main power input | Check actual main power or increase
PWR_FAIL ower faiILYre mode set [0x2006] according to state | value of checking time of loss of main
P of main power input. power.
If alarm continue after servo on again,
Drive error - Replace drive. Because drive may have
problem.
Parameter Check setting value of absolute Alarm W'.” be disappeared if you set *1
: when using ABS encoder as incremental
setting error encoder [0x2005]
am S encoder.
|’| ‘N |‘ Bad connection
=ol=o = of battery No | Check the status of battery Connect battery rightly.
LOW_BATT connected.
When _ battery | Check whether battery voltage is over Replace battery.
voltage is low. 3.3V
(NERER Setting function of software restriction Change value of software position limit
el 1 Parameter on location [0x2400], Check value of function[0x2400] or change the set of limit
== setting error software restriction on value of maximum position and minimum
SW_POS_LMT location[0x607D] position of software position limit{0x607D]
In c?se of | check overload warning level Change drive and motor capacity, Please
2?)2?;?”9 that setting[0x2010] and constant speed tune gain.
exceed . rateq | S€ction or accumulated operation Adjust the setting value overload warning
load overload rate[0x2603] level [0x2010].
Motor brake | Checking the motor brake is not .
: Provide supply power to motor brake.
error holding
Motor ID[0x2000], Encoder Modify the parameter as sames as motor
TIRIE type[0x2001], Encoder form [0x2002] | oo informpati o
"t ) | Parameter value is same with motor label. ’
- - setting error Chock val ; ; oad
OV LOAD eck value of set of overloa
detecting basic load rate[0x200F] Set as proper value.
machine part There is no problem for running Check machine part has problem
status Error
(l\e/lr(r)ct;r)r cable Wiring is incorrect and check Short. Replace motor cable
‘IaErr;g?der cable Wiring is incorrect and check Short. Replace encoder cable
Drive / Motor Check whether capacity of current of reduce value of torque limit or use the
Combination motor is bigger than capacity of motor which capacity is lower than
-' '-' error current of drive or not. capacity of current of drive
(i | Check whether one signal is assigned
more than 2 in digital input signal :
SETUP 10 setting error assignment [0x2200] ~ [0x2208] and Set up correct parameter according to
> ) : operating method.
digital output signal assignment
[0x2210]~[0x2213].
Check if the main power voltage is
Recheck the power supply.
Main power over 134 [Vac]. P PRIy
10 1) 17 | inputvoltage Check that DC link voltage [0X2605] is
0o |error between 190~405 [Vdc] when main Replace the drive
power is supplied correctly.
UD_VTG -
Running  when
power voltage is | Check wiring status of main power Use 3 phase as supply voltage
low
—_r Emergency stop by EMG contact.
i EMG contact Wiring or drive parameter (drive Set up correct parameter according to
RN error control input1[0x211F], digital input o era?in meth%d 9
EMG signall set[0x2200]~digital input. P 9 '
Check signal 16 setting[0x220F]
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Warning
status(CODE) Cause Check Items What to check
Name
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have

problem.

LS 'Er_ ECTRIC
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15.

7 How to replace the encoder battery

If AL-35 (encoder battery low voltage) or W02 (encoder battery low voltage (LOW_BATT)) occurs, the

encoder battery must be replaced.

Please

follow the replacement instructions below.

(1) Keep the control power of the drive ON and change the main power to OFF.
(2) Disconnect the battery connector and remove the battery from the battery case.

(3) After inserting the prepared battery into the battery case, connect the battery connector.

Please use the following products for the battery used at this time.
v ERG6V, 3.6V 2000mAh, Lithium battery by Toshiba Battery Co., Ltd.

(4) To cancel AL-35 and W02 display after battery replacement, turn OFF the control power

and then turn ON the control and main power again.

(5) Check that AL-35 and W02 are released and operate normally.

YV V V VY

When replacing the battery, make sure that the control power is ON and the main power
is OFF. Multi-turn data will be lost if the battery is replaced when all power of the drive
is OFF.

Before replacing the battery, check that the voltage of the newly prepared battery is normal.
Connect the battery connector after checking the polarity of “+” and “-” of the battery.

Do not disassemble or recharge the battery.

Make sure that the polarities of the batteries do not short-circuit each other. Battery life may be

reduced and heat may occur.
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15.8 Servo overload characteristic curve

B Overload Operating Characteristic Curve (SA type 100W)

200[V]/100[W]
Load rate(%) AL-21 occurred time (sec) Load rate(%) AL-21 occurred time (sec)
Rotation Stop Rotation Stop
elciﬁzlstt)higo Infinite Infinite - - -
110 1969.0 1372.0 210 5.2 3.9
120 424.0 343.2 220 4.4 3.4
130 188.4 152.5 230 3.8 3.0
140 106.0 85.8 240 3.3 2.6
150 70.4 58.6 250 2.9 2.3
160 26.8 16.2 260 2.6 2.0
170 20.6 13.0 270 2.3 1.8
180 16.2 10.5 280 2.0 1.6
190 13.0 8.7 290 1.8 15
200 10.5 7.2 300 1.6 1.3
10000
1000 +—
T 100
i — Oper
e Stop
e
10
S
e
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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B Overload Operating Characteristic Curve (400W)

200[V]/400[W]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) - Load rate(%) -
Rotation Stop Rotation Stop
Less than - - - _
equal to 100 Infinite Infinite -
110 55776.0 37935.0 210 66.8 50.1
120 13944.0 9483.0 220 50.1 38.5
130 6197.0 4215.0 230 38.5 30.3
140 3486.0 2371.0 240 30.3 9.7
150 1183.0 926.0 250 24.2 8.3
160 566.0 470.0 260 4.2 3.8
170 318.0 273.0 270 3.8 3.4
180 198.0 173.0 280 34 3.1
190 131.0 117.0 290 3.0 2.7
200 92.0 66.0 300 2.7 25
100000
10000 \
1000
T
i == Oper
m 100 — Stop
e
S 10
e
C
1 T T T T T T T T T T T T T T T 1 T 1 T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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B Overload Operating Characteristic Curve (750W, 1kW)
200[V]/750[W],1.0[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) - Load rate(%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - - -
110 105800.0 37935.0 210 119.0 50.1
120 26450.0 9483.0 220 89.2 38.5
130 11755.5 4215.0 230 49.3 30.3
140 6612.5 2371.0 240 38.8 9.7
150 2244.0 926.0 250 31.0 8.3
160 1073.6 470.0 260 7.0 3.8
170 603.2 273.0 270 6.4 3.4
180 413.6 173.0 280 5.7 2.2
190 273.6 117.0 290 5.0 19
200 201.0 66.0 300 4.6 17
1000000
100000 N\
10000 \
. 1000
! == Oper
m — Stop
€ 100
S
¢ ° \-\
C

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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B Overload Operating Characteristic Curve (2kW, 3.5kW)
200[V]/2[kW],3.5[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) - Load rate(%) -
Rotation Stop Rotation Stop
elciﬁzsilst:)higo Infinite Infinite - - -
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536 230 38.5 30.3
140 302 302 240 30.3 9.7
150 257 154 250 24.2 8.3
160 229 100 260 4.2 3.8
170 200 85 270 3.8 3.4
180 165 70 280 34 3.1
190 131 61 290 3.0 2.7
200 103 52 300 2.7 2.5
10000
1000
T 100
i = Oper
m - Stop
e
- 10
S
e
<
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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B Overload Operating Characteristic Curve (5kW)

200[V]/5[kW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) : Load rate(%) :
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - - -
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536 230 38.5 30.3
140 302 302 240 30.3 9.7
150 257 154 250 24.2 4.5
160 229 100 260 18 15
170 200 85 270 16 11
180 165 70 284 14 1
190 131 61 290
200 103 52 300
10000
1000
T
i
T
e \\
100 ~
-~ NS === Oper
s NN
\\ Stop
e N
C ——
- 10
1 l T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 284

Load rate(%)
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|

B Overload Operating Characteristic Curve (7.5kW)
200[V]/7.5[kW]

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) - Load rate(%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - -
110 4832 4832 210 66.8 16
120 1208 1208 220 50.1
130 536 536 230 38.5 4
140 302 302 240 30.3 1.8
150 257 154 250 24.2 1.2
160 229 100 260
170 200 85 270
180 165 70 284
190 131 61 290
200 103 35 300
10000
1000
My
- — —
— \\
3 s
2 100
§ \\\ -—— Oper
~ [~
Stop
SN
10
1 |
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Load rate(%)
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B Overload Operating Characteristic Curve (15kW)

200[V]/15[kW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) - Load rate(%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536 230 38.5 30.3
140 302 302 240 30.3 9.7
150 257 154 250 24.2 4.5
160 229 100 260
170 200 85 270
180 165 70 284
190 131 61 290
200 103 52 300
10000
1000 \
A=
N
= —
- \\
3 S~
) N
100 N
m
o — Oper
Xe T T—~——
=
N Stop
Py
N
10
1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Load rate(%)
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B Overload Operating Characteristic Curve (1.0kW)

400[V]/1.0[kW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) Load rate(%)
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - - -
110 55776 37937.7 210 100 50.1
120 13944 9483.9 220 60 38.5
130 6197.3 4215.1 230 40 30.3
140 3486 2371 240 30.3 9.7
150 1183 926 250 24.2 8.3
160 566 470 260 7 3.8
170 318 273 270 6.4 3.4
180 198 173 280 5.7 3.1
190 160 117 290 4 2.7
200 130 66 300 3 2
100000
10000
T 1000
i
100
e Stop
S
10
e \
C
1 1 1 1 1 1 1 1 1 1 1 1 1 1 T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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B Overload Operating Characteristic Curve (2.0kW, 3.5kW)
400[V]/2.0[kW], 3.5[kW]

Load rate(%) AL-2.1 occurred time (sec) Load rate(%) AL-2.1 occurred time (sec)
Rotation Stop Rotation Stop
el&szsilst:)higo Infinite Infinite - - -
110 4602 4600 210 85 40
120 1208 1208 220 54 36
130 500 500 230 33 25
140 323 303 240 25 10
150 250 150 250 20 7.5
160 231 100 260 18 3.5
170 180 80 270 16 3.1
180 164 69 280 12 29
190 120 58 290 3.5 2.5
200 100 52 300 2.5 2
100000
10000
T 1000
i
m e Oper
e 100 Stop
S
10
e
: =S
1 ————T— —t— T
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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B Overload Operating Characteristic Curve (5.0kW)

400[V]/5.0[KW]
AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate(%) - Load rate(%) -
Rotation Stop Rotation Stop
Less than - -
equal to 100 Infinite Infinite - - -
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536.8 230 38.5 26
140 302 302 240 30.3 47
150 257 154 250 24.2 4.4
160 229 100 260 18 21
170 200 85 270 16 1
180 165 70 280 14 1
190 131 61 290 8 1
200 103 52 300 5 1
100000
10000
T 1000
i
\ = Oper
100
e Stop
S
10
e \
C
1 T T T T T T T T T T T T T T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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B Overload Operating Characteristic Curve (7.5kW)

400[V]/7.5[kW]
Load rate(%) AL-2.1 occurred time (sec) Load rate(%) AL-2.1 occurred time (sec)
Rotation Stop Rotation Stop
el&szsilst:)higo Infinite Infinite - - -
110 5760 420 210 120 16
120 550 300 220 60 8
130 440 250 230 40 4
140 360 200 240 30 1.8
150 300 150 250 20 1.2
160 270 120 260 18 1
170 240 100 270 16 1
180 210 60 280 14 1
190 180 45 290 6 1
200 150 35 300 5 1
100000
10000
T 1000
i
m = Oper
e 100 Stop
S
. 10 \
£
1 T T T T T T T T T T T T T T T T T T =

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

Load rate(%)
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B Overload Operating Characteristic Curve (15.0kW)

400[V]/15[kW]
Load rate(%) AL-21 occurred time (sec) Load rate(%) AL-21 occurred time (sec)
Rotation Stop Rotation Stop
el&szlstt)higo Infinite Infinite - - -
110 5760 704 210 49 16.4
120 1998 698.4 220 42 135
130 630 524.2 230 27 3.8
140 540 350.1 240 19.6 2.8
150 324 176 250 12 2
160 271.8 135 260 10.2 1
170 210.6 94 270 6.8 1
180 162.9 60 280 34 1
190 111 32.8 290 3 1
200 56 19.3 300 2.7 1
100000
10000
T 1000
i
= Oper
e 100 Stop
—
s 10
e \
£
1 —— T T ——]

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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15.9 Servo overload motor type and ID (continued
on next page)

200V]
Model name ID Watt Note Model name ID Watt Note
SAR3A 1 30 DBO0O3D 601 63
SAR5A 2 50 DBO06D 602 126
SAO01A 3 100 DBO09D 603 188
*SA015A 6 150 Qﬂéﬁiﬂr;j;c;&% DCO6D 611 | 126
SBO1A 11 100 DC12D 612 251
SBO02A 12 200 DC18D 613 377
SBO4A 13 400 DD12D 621 251
HBO2A 15 200 Hollow Shaft DD22D 622 461
HBO4A 16 400 Hollow Shaft DD34D 623 712
- - - DE40D 632 838
SCO04A 21 400 DE60D 633 1257
SCO6A 22 600 DFAL1G 641 1728
SCO08A 23 800 DFA6G 642 2513
SC10A 24 1000 - - -
SC03D 25 300 - - -
SCO05D 26 450 - - -
SC06D 27 550 - - -
SCO7D 28 650 - - -
HEO09A 77 900 Hollow Shaft - - -
HE15A 78 1500 Hollow Shaft - - -

* SA015A: For models produced before August 2018, use ID 5.
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Model name ID Watt Note Model name ID Watt Note
FALR5A 702 50 FF30A 781 | 3000
FALO1A 703 | 100 FF50A 782 | 5000

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

* FALO15A: For models produced before September 2018, use ID 704.
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400V]
Model name ID Watt Note Model name ID Watt Note
FEPO9A 261 | 900 FFP44G 295 | 4400
FEP15A 262 | 1500 FFP60G 296 | 6000
FEP22A 263 | 2200 FFP75G 297 | 7500
*FEP22A 277 | 2200 QﬂéﬁsAﬂrg‘)j;C;gg - - -
FEP30A 264 | 3000 FGP22D 311 | 2200
FEPO6D 265 | 600 FGP35D 312 | 3500
FEP11D 266 | 1100 FGP55D 313 | 5500
FEP16D 267 | 1600 FGP75D 314 | 7500
FEP22D 268 | 2200 FGP110D | 315 | 11000
FEPO3M 269 | 300 - - -
FEPO6M 270 | 600 FGP12M 321 | 1200
FEPO9M 271 | 900 FGP30M 322 | 2000
FEP12M 272 | 1200 FGP30M 338 | 3000 QﬂéﬁsAﬂrg‘)j;C;gg
FEPO5G 273 | 450 FGP44M 324 | 4400
FEP09G 274 | 850 FGP60M 325 | 6000
FEP13G 275 | 1300 *FGPGOM | 326 | 6000 | M&SPIoTOn
FEP17G 276 | 1700 FGP20G 331 | 1800
- - - FGP30G 332 | 2900
FFP30A 281 | 3000 FGP44G 333 | 4400
FFP50A 282 | 5000 FGP60G 334 | 6000
FFP22D 285 | 2200 FGP85G 335 | 8500
FFP35D 286 | 3500 FGP110G | 336 | 11000
FFP55D 287 | 5500 FGP150G | 337 | 15000
FFP75D 288 | 7500 - - -
FFP12M 289 | 1200 SCP04A 421 | 400
FFP20M 290 | 2000 SCPOBA 422 | 600
FFP30M 298 | 3000 | Moo oo SCPO8A | 423 | 800
FFP44M 292 | 4400 SCP10A 424 | 1000
FFP20G 29 | 1800 - - -
FFP30G 294 | 2900 - - -

* FEP22A: For models produced before August 2018, use ID 263.
* FFP30M: For models produced before August 2018, use ID 291.
* FEP22A: For models produced before August 2018, use ID 323.
* FGP60M: For models produced before August 2018, use ID 325.
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16. Communication protocol

16. Communication protocol

16.1 Overview and Communication spec.

16.1.1 Overview

The L7P drive can use functions such as trial run, gain tuning, parameter change, and indexer
operation of the drive by connecting it to a host controller such as a handy loader, HMI, PLC, or PC
through RS-422 serial communication.

In addition, by connecting several L7P drives in a multi-drop method, up to 31 axes can be operated
and operated through communication.

B Serial communication connection using RS-422

Servo
PC drive

USB to RS-422
/\ <):(> Communication IN -
converter
vﬁ/

g ouT -
/v"k
o~ -~

B Multi-Drop connection using RS-422 (up to 31 units)

Servo Servo Servo
PC drive drive drive
IN IN IN
ouT out out [l

USB Port
| USB to RS-422
Communication

converter

Notel) When using the host controller as a PC, a USB to RS-422 communication converter must be
used.
Note2) Servo drive IN/OUT connector pins are internally connected 1:1, designed for convenient

multi-drop wiring.
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16.1.2 Communication specification and cable

connection diagram

B Communication spec.

ltem Specification

Communication standard ANSI/TIA/EIA-422 standard

Communication protocol MODBUS-RTU

Data bit 8bit
Data

Stop bit 1bit
Type op bi i

Parity None
Synchronization type Asynchronous type

. 9600 /19200/38400/57600 [bps]
Transmission speed

Selectable in communication speed setting [0x3002]

Transmission distance Up to 200[m]

Current consumption 100[mA] or less

B Connector pin connection for RS-422 communication.

1 1
w 8 -w 8
P
= — = — S
S
ouT IN
Pin arrangement Pin arrangement

We recommend STP cables and connectors to improve the stability of our products.

Pin No. Pin function Pin No. Pin function
1 Do Not Use 5 TXD+
2 Do Not Use 6 RXD-
3 RXD+ 7 Do Not Use Note 1)
4 TXD- 8 GND

Notel) In the case of the IN connector, 5V power is output to Pin 7 to supply power to the handy

loader. Use other than this purpose is prohibited and do not connect No. 7 Pin when

wiring.
Note2) Connect TXD+ and TXD-, RXD+ and RXD- as a twisted pair.

Note3) Use STP (Shield) cable for communication cable.

Note4) TXD and RXD in the table above are defined based on the servo drive side.
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B Sending packet structure

In principle, communication of L7P drive complies with MODBUS-RTU protocol.

16.2 Communication protocol basic structure

For matters not

mentioned in this manual, refer to the relevant standards below. (Relevant standards: Modbus
Application Protocol Specification 1.1b, 2006.12.28).

In addition, the concepts of transmission (Tx) and reception (Rx) in this manual are defined based on

the host.

16.2.1

Sending and receiving packet structure

The maximum transmit/receive packet length of MODBUS-RTU protocol is 256 bytes. Therefore, be
careful not to exceed the total length of TX/RX packets over 256Byte.

MODBUS-RTU communication mode requires a space of at least 3.5 char between the start and end
as shown in the figure below to distinguish packets.

Packetl

—

Packet2

—
AL

Packet3

at least 3.5 char

LI

at least 3.5 char

Additional

Function

Address Code Data Error Check
Byte 0 1 2 n-1 n
Contents Node ID Function Data CRC(MSB) CRC(LSB)
Receiving packet structure
[Normal response.]
Additional | Function
Address Code Data Error Check
Byte 0 1 2 n-1 n
Contents Node ID Function Data CRC(MSB) CRC(LSB)
[Abnormal response]
Additional Function
Address Code Data Error Check
Byte 0 1 2 3 4
Contents | Node ID F”g)fggm Exception code CRC(MSB) | CRC(LSB)
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Protocol Packet Code Description

Node ID
Indicates the station number of the servo drive to be transmitted.

An external switch in the Loader window sets the station number of the servo drive. The set station
number can be checked in the parameter [0x2003].

Function Code

The function codes of the Modbus-RTU standard supported by the L7P drive are as follows.

Command . Usage
Category Description -
code Read Write
0x01 Read Coils o
0x02 Read Discrete Inputs o
0x03 Read Holding Registers o
PUBLIC 0x04 Read Input Register o
Function —— -
Code 0x05 Write Single Coil o
0x06 Write Single Register o
OxOF Write Multiple Coils o
0x10 Write Multiple registers o
Data

[Send]: In the case of the Read Register command, the Modbus address, number of registers, and
number of bytes are designated, and in the case of the Write Register command, the Modbus
address, the number of bytes, and the value to be set are designated.

[Receive]: In case of Read Register command, normal response is received with Node ID and
Function Code as the same value as when transmitted, and data is received according to the order
of registers sent when transmitted.

In the case of the Write Single Register command, the same data as when sending is received. In
the case of Write Multi Register, the start address of the register to write data and the number of
registers are received with the Write Multi Register command.

In the case of an error response, it consists of Node ID, Error Code, and Exception Code, and the
packet structure of an error response is the same regardless of the function code.

CRC

Enter the 16-bit CRC value. The configuration is divided into MSB/LSB and transmitted by 1Byte

each.

Exception Code

Exception codes for abnormal responses of all function codes supported by the L7P drive are defined

as follows.
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Exception Code Description
0x01 Function code not supported
0x02 Wrong register address
0x03 Invalid data value
0x04 Device failure, parameter set value error. Note 1)
0x05 Data not ready
0x06 Parameter lock status

Note 1) If the setting range of the parameter is the same as the data type, if a value outside the setting

range is entered, it does not respond with an exception code and is set to the maximum/minimum value.

16.2.2 Protocol Command Code

(1) Read Coils (0x01)

Read the value of single bit output and continuous bit output block.

B Request
Function code 1Byte 0x01
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Coils 2Bytes 1 to 2000 (0x7D0)
B Request OK
Function code 1Byte 0x01
Byte count 1Byte N*
Coil Status n Bytes n =N or N+1
*N = Quantity of Outputs/8
B Response not OK
Error code 1Byte 0x81
Exception code 1Byte 0x01 ~ 0x04

Command code Read Coils can read the status of the contacts corresponding to drive status
inputs 1 and 2 and drive status outputs 1 and 2. The addresses corresponding to drive status
inputs 1 and 2 and drive status outputs 1 and 2 are as follows.
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B Drive status input 1, 2 communication address

Communication address Output Accessibil Communication address Output
Accessibility

Decimal | Hexadecimal address ity Decimal Hexadecimal address
0 0x0000 POT RW 16 0x0010 START RW
1 0x0001 NOT RwW 17 0x0011 PAUSE RwW
2 0x0002 HOME RwW 18 0x0012 REGT RwW
3 0x0003 STOP RwW 19 0x0013 HSTART RwW
4 0x0004 PCON RwW 20 0x0014 ISELO RwW
5 0x0005 GAIN2 RwW 21 0x0015 ISEL1 RwW
6 0x0006 P_CL RwW 22 0x0016 ISEL2 RwW
7 0x0007 N_CL RW 23 0x0017 ISEL3 RW
8 0x0008 MODE RW 24 0x0018 ISEL4 RwW
9 0x0009 Reserved RwW 25 0x0019 ISEL5 RW
10 0x000A EMG RwW 26 0x001A ABSRQ RwW
11 0x000B A_RST RW 27 0x001B JSTART RwW
12 0x000C SV_ON RwW 28 0x001C JDIR RW
13 0x000D SPD1/LVSF1 RwW 29 0x001D PCLEAR RwW
14 0x000E SPD2/LVSF2 RW 30 Ox001E AOVR RW
15 0x000F SPD3 RW 31 0x001F Reserved RW

B Drive status output 1, 2 communication address
Communication address Output Accessibil Communication address Output
Accessibility

Decimal Hexadecimal address ity Decimal Hexadecimal address
32 0x0020 BRAKE RO 48 0x0030 ORG RO
33 0x0021 ALARM RO 49 0x0031 EOS RO
34 0x0022 READY RO 50 0x0032 IOUTO RO
35 0x0023 ZSPD RO 51 0x0033 IOUT1 RO
36 0x0024 INPOS1 RO 52 0x0034 I0UT2 RO
37 0x0025 TLMT RO 53 0x0035 IOUT3 RO
38 0x0026 VLMT RO 54 0x0036 I0OUT4 RO
39 0x0027 INSPD RO 55 0x0037 I0UT5 RO
40 0x0028 WARN RO 56 0x0038 Reserved RO
41 0x0029 TGON RO 57 0x0039 Reserved RO
42 0x002A Reserved RO 58 0x003A Reserved RO
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43 0x002B Reserved RO 59 0x003B Reserved RO
44 0x002C Reserved RO 60 0x003C Reserved RO
45 0x002D Reserved RO 61 0x003D Reserved RO
46 0x002E Reserved RO 62 0x003E Reserved RO
47 0x002F Reserved RO 63 0x003F Reserved RO
Example 1) Read BRAKE output contact status
B Request
"o | Funcion | pdircea i | Adchess to | OupuisHi | oupuste | CRCH | CRCLo
0x01 0x01 0x00 0x20 0x00 0x01 OxFC 0x00
B Request OK
Node ID | Function Byte Count | Outputs status | CRC Hi CLF;C
0x01 0x01 0x01 0x01 0x90 0x48
- BRAKE output contact status is High (1).
B Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x81 0x01 ~ 0x04 - -

When using the protocol, write the setting of the start address in the Start Address. It is divided into upper
and lower parts, so please be careful when filling in. Quantity Of Output is the part that sets how many I/O
address statuses are requested from the starting address value. If 01 is entered, 1 status value is
returned, and if 03 is entered, 3 consecutive status values are returned.

The following is an example of the protocol that transmits and receives status input/output when Servo

Off.
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Function Sending Receiving Status
POT [01][01][00][00][O0][01][FD][CA] [01][01][01][00][51][88] OFF
NOT [01][01][00][01][00][01][AC][OA] [01][01][01][00][51][88] OFF
HOME [01][01][00][02][00][011[5C][OA] [01][01][01][00][51][88] OFF
STOP [01][01][00][03][00][01][0OD][CA] [01][01][01][00][51][88] OFF
PCON [01][01][00][04][00][01]1[BC][OB] [01][01][01]1[00][511[88] OFF
GAIN2 [01][01][00][05][00][01]1[ED]I[CB] [01][01][01]1[00][51][88] OFF
P_CL [01][01][00][06][00][01][1D][CB] [01][01][01]1[00][511[88] OFF
N_CL [01][01][00][07][00][01]1[4C][OB] [01][01][01][00][51][88] OFF
MODE [01][01][00][08][00][01]1[7C][08] [01][01][01][00][51][88] OFF
EMG [01][01][00][OA][00][01][DD][C8] [01][01][01]1[00][511[88] OFF
A_RST [01][01][00][OB][00][01][8C][08] [01][01][01]1[00][51][88] OFF
SV_ON [01][01][00][0C][00][01][3D][C9] [01][01][01][00][51][88] OFF

SPD1/LVSF1 [01][011[00][0OD][00][01][6C][09] [01][01][01][00][51][88] OFF
SPD2/LVSF2 [011[01][O0][OE][00][01][9C][09] [01][01][01][00][51][88] OFF
SPD3 [01][01][00][OF][00][01][CD][CI] [01][01][01][00][51][88] OFF

START [01][01]1[00][10]1[O0][O1][FCI[OF] [01][01][01]1[00][511[88] OFF
PAUSE [01]1[01][00]1[11]1[00][0T]1[AD][CF] [01][01][01]1[00][51][88] OFF
REGT [01][01][00][12][00][01]1[5D][CF] [01][01][01][00][51][88] OFF

HSTART [01][01][00]1[13][00][01][OC][OF] [01][01][01][00][51][88] OFF
ISELO [01][01][00][14]1[00][01]1[BDI[CE] [01][01][01][00][511[88] OFF
ISEL1 [01][01][00][15][00][01][EC][OE] [01][01][01][00][51][88] OFF
ISEL2 [01][01][00][16][00][01][1C][OE] [01][01][01][00][51]1[88] OFF
ISEL3 [01][01][00][17][00][01][4D][CE] [01][01][01]1[00][51][88] OFF
ISEL4 [01][01][00][18][00][01][7D][CD] [01][01][01][00][51][88] OFF
ISEL5 [01][011[00][19][00][01][2C][0OD] [01][01][01][00][51][88] OFF
ABSRQ [01][01][00][1A][00][01][DC][0OD] [01]1[01][01][00][51][88] OFF
JSTART [01][01][00][1B][00][01]1[8D][CD] [01][01][01][00][51][88] OFF
JDIR [011[011[00][1C][00][01][3C][0C] [01][01][01][00][51][88] OFF
PCLEAR [01][01][00][1D][00][01][6D][CC] [01][01][01][00][51][88] OFF
AOVR [01][01][00][1E][00][01][9D][CC] [011[01][01][00][51][88] OFF
BRAKE [01][01][00][20][00][01][FC][00] [01][01][01][01][90][48] ON
ALARM [01][01][001[21][00][01]1[AD][CO] [01][01][01][00][51][88] OFF
READY [01][01][00][22][00][01][5D][CO] [01][01][01][01][90][48] ON
ZSPD [011[01][00][23][00][01][0C][00] [01][01][01][01][90][48] ON
INPOS1 [01][01][00][24][00][01][BD][C1] [01][01][01][01][90][48] ON
TLMT [011[01][00][25][00][0OT][EC][01] [01][01][01][00][51][88] OFF
VLMT [01][01][00][26][00][01][1C][01] [01][01][01][00][51][88] OFF
INSPD [01][01][00][27]1[00][01]1[4D][C1] [01][01][01][01][90][48] ON
WARN [01][01][00]1[28][00][011[7D][C2] [01][01][01][00][51][88] OFF
TGON [01][01][00][29][00][011[2C][02] [01][01][01][00][511[88] OFF
ORG [01][01][00]1[30][00][01][FD][C5] [01][01][01][00][51][88] OFF
EOS [01][01][00][31][00][01][AC][O5] [01][01][01][01][90][48] ON
I0UTO [011[01][00][32][00][01][5C][05] [01][01][01][00][51][88] OFF
10UT1 [01][011[00][33][00][01][0OD][C5] [01][01][01][00][51][88] OFF
10UT2 [01][01][00][34][00][01][BC][04] [01][01][01][00][51][88] OFF
10UT3 [01][01][00][35][001[O1][ED][CA4] [01][01][01][00][511[88] OFF
10UT4 [01][01][00][36][00][011[1D][C4] [01][01][01][00][511[88] OFF
I0UT5 [01][01][00][37]1[00][01][4C][04] [01][01][01][00][511[88] OFF

This is an example of checking a total of two status values starting from address 0x2000 in Servo Off
state.
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Function

Sending

Receiving

BRAKE~ALARM

[01][01][00][20][00][02][BC][01]

[01][01][01][01][90][48]

If 0x2000 is the starting address and Quantity of Output is 02 in the transmission protocol, a total of 2
input status values from 2000 to 2001 are requested. Since the Outputs Status Bits of the received
protocol are ‘01’, BRAKE is ON and ALARM is OFF.

\4

01

01 | 01 | O1

DO

49

1

|

| "BRAKE : ON

| ALARM : OFF |

Function

Sending

Receiving

BRAKE~READY

[01]{01][00][20][00]1[03][7D][C1]

[01][01][01][05][91][8B]

If you set Quantity of Output to 03, you can receive status values from addresses 2000 to 2003.

v

01

01 | 01 | 05

91

8B

1

|

| "BRAKE : ON

| ALARM : OFF |

| READY : ON |
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If you set Quantity of Output to 04, you can receive status values from addresses 2000 to 2004.

Function Sending Receiving
BRAKE~ZSPD [01][01][00][20][00][04]1[3C][03] [01][01][01][0D][90][4D]
v
01 01 01 oD | 9 | 4D
v

1 1 0 1

|

| "BRAKE : ON

| ALARM : OFF |

Iy

READY : ON |

| ZSPD : ON |

Function

Sending

Receiving

BRAKE~INPOS1

[01][01][00][20][00][05][FD][C3]

[01][01][01][1D][91](81]

If you set Quantity of Output to 05, you can receive status values from addresses 2000 to 2005.

!

01

01

01 | 1D | 91

81

1 0 1

}

|

| "BRAKE : ON

| ALARM : OFF |

| READY : ON |

| ZSPD : ON |

IPOS1 : ON
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(2) Read Discrete Inputs (0x02)

Read the value of single bit input and continuous bit input block.

Request
Function code 1Byte 0x02
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Inputs 2Bytes 1 to 2000 (0x7DO0)
Request OK
Function code 1Byte 0x02
Starting Address 1Byte N*
Input Status N* x 1 Bytes

*N = Quantity of Inputs/8
Response not OK

Error code 1Byte 0x82

Exception code 1Byte 0x01 ~ 0x04

Command code Read Discrete input can read the status of the contacts corresponding to drive
status inputs 1 and 2 and drive status outputs 1 and 2. The addresses corresponding to drive
status inputs 1 and 2 and drive status outputs 1 and 2 are as follows.
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B Drive status Input 1, 2 communication address

Communication address Output Accessibil | Communication address Output Accessibilit
Decimal Hexadecimal address ity Decimal Hexadecimal address y
0 0x0000 POT RW 16 0x0010 START RW
1 0x0001 NOT RwW 17 0x0011 PAUSE RwW
2 0x0002 HOME RwW 18 0x0012 REGT RwW
3 0x0003 STOP RwW 19 0x0013 HSTART RW
4 0x0004 PCON RwW 20 0x0014 ISELO RwW
5 0x0005 GAIN2 RwW 21 0x0015 ISEL1 RwW
6 0x0006 P _CL RwW 22 0x0016 ISEL2 RwW
7 0x0007 N_CL RwW 23 0x0017 ISEL3 RwW
8 0x0008 MODE RwW 24 0x0018 ISEL4 RwW
9 0x0009 Reserved RwW 25 0x0019 ISEL5 RwW
10 0x000A EMG RwW 26 Ox001A ABSRQ RwW
11 0x000B A_RST RwW 27 0x001B JSTART RwW
12 0x000C SV_ON RwW 28 0x001C JDIR RW
13 0x000D SPD1/LVSF1 RwW 29 0x001D PCLEAR RwW
14 0x000E SPD2/LVSF2 RW 30 0x001E AOVR RW
15 0x000F SPD3 RW 31 0x001F Reserved RW
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B Drive status output 1, 2 communication address

Communication address Output Accessibil | Communication address Output Accessibilit
Decimal | Hexadecimal address ity Decimal Hexadecimal address y
32 0x0020 BRAKE RO 48 0x0030 ORG RO
33 0x0021 ALARM RO 49 0x0031 EOS RO
34 0x0022 READY RO 50 0x0032 I0OUTO RO
35 0x0023 ZSPD RO 51 0x0033 IOUT1 RO
36 0x0024 INPOS1 RO 52 0x0034 I0UT2 RO
37 0x0025 TLMT RO 53 0x0035 IOUT3 RO
38 0x0026 VLMT RO 54 0x0036 I0UT4 RO
39 0x0027 INSPD RO 55 0x0037 IOUT5 RO
40 0x0028 WARN RO 56 0x0038 Reserved RO
41 0x0029 TGON RO 57 0x0039 Reserved RO
42 0x002A Reserved RO 58 0x003A Reserved RO
43 0x002B Reserved RO 59 0x003B Reserved RO
a4 0x002C Reserved RO 60 0x003C Reserved RO
45 0x002D Reserved RO 61 0x003D Reserved RO
46 0x002E Reserved RO 62 0x003E Reserved RO
47 0x002F Reserved RO 63 0x003F Reserved RO
Example 1) Read POT Input contact status
B Request
e | Functon | g | pguering | Quenitet | Quentvel | crew | creto
0x01 0x02 0x00 0x00 0x00 0x01 0XB9 OxCA
B Request OK
Nlol:c)je Function | Byte Count ggﬂjz CRC Hi CLROC
0x01 0x02 0x01 0x00 OxAl 0x88
- POT Input contact status is Low (0).
u Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x82 0x01 ~ 0x04 - -
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1) Example of Digital I/0O input/output status value protocol

Function Sending Receiving Status
POT [01][02][00][00][00][01][BII[CA] [01][02][01][00][A1][88] OFF
NOT [01][02][00][01][00][01]1[E8B][0A] [01][02][01][00][A1][88] OFF

HOME [011[02][00][02][00][01][18][0A] [01]1[02][01]1[00][A1]1[88] OFF
STOP [01][02][00][03][00][01]1[49][CA] [01][02][01]1[00][A1][88] OFF
PCON [01][02][00][04][00][01][F8][0B] [01][02][01][O0][A1][88] OFF
GAIN2 [01][02][00][05][00][01][A9][CB] [01][02][01]1[00][A1][88] OFF
P_CL [01][02][00][06][00][011[59][CB] [01][02][01]1[00][A1][88] OFF
N_CL [01][02][00][07][00][01][08][0OB] [01][02][01][00][A1][88] OFF
MODE [01][02][00][08][00][011[38][08] [01][02][01][00][A1][88] OFF
EMG [01][02][00][0A][00][01][99][C8] [01][02][01][00][A1][88] OFF
A_RST [01][02][00][0B][00][01][C8][08] [01]1[02][01]1[00][A1]1[88] OFF
SV_ON [011[02][00][OC][00][01][79][C9] [01][02][01]1[00][A1][88] OFF
SPD1/LVSF1 [01][02][00][0D][00][01][28][09] [01][02][01][00][A1][88] OFF
SPD2/LVSF2 [01][02][00][OE][00][01][D8][09] [01][02][01][00][A1][88] OFF
SPD3 [011[02][00][OF][001[01]1[89][C9] [01][02][01]1[00][A1]1[88] OFF
START [011[02][00][10][00][01][B8][OF] [01][02][01]1[00][A1][88] OFF
PAUSE [01][02][00]1[11][00][01][E9Q][CF] [01][02][01][00][A1][88] OFF
REGT [011[02][00]1[12][00][011[19][CF] [01][02][01]1[00][A1][88] OFF

HSTART [01][02][00]1[13][00][01][48][OF] [01][02][01]1[00][A1][88] OFF
ISELO [01]1[02][00]1[14]1[00][011[F9I[CE] [01]1[02][01]1[00][A1]1[88] OFF
ISEL1 [01][02][00]1[15][00][01]1[A8][OE] [01][02][01][O0][A1][88] OFF
ISEL2 [01][02][00][16][00][01]1[58][OE] [01][02][01]1[00][A1][88] OFF
ISEL3 [011[02][00][17][00][01][09][CE] [01][02][01]1[00][A1][88] OFF
ISEL4 [01][02][00]1[18][00][011[39][CD] [01][02][01]1[00][A1]1[88] OFF
ISEL5 [01][02][00][19][00][01][68][0D] [01][02][01]1[00][A1][88] OFF

ABSRQ [011[02][00][1A][00][01][98][0D] [01]1[02][01]1[00]1[A1]1[88] OFF

JSTART [01][02][00]1[1B][00][01][C9][CD] [01][02][01]1[00][A1][88] OFF
JDIR [011[02][00][1C][00][01][78][0C] [01][02][01][00][A1][88] OFF

PCLEAR [01][02][00][1D][00][01][29][CC] [01][02][01]1[00][A1][88] OFF

AOVR [01][02][00]1[1E][00][01][D9][CC] [01]1[02][01]1[00][A1]1[88] OFF
BRAKE [011[02][00][20][00][01][B8][00] [01][02][01][01][60][48] ON
ALARM [01][02][00][21]1[00][O1][E9][CO] [01][02][01][00][A11[88] OFF
READY [01][02][00][22][00][011[19][CO] [01][02][01][01][60][48] ON
ZSPD [01][02][00][23][00][01][48][00] [01][02][01][01][60][48] ON

INPOS1 [011[02][00][24][00][01][F9][C1] [01][02][01]1[01][60][48] ON

TLMT [01][02][00][25][00][01][A8][01] [01][02][01]1[00][A1][88] OFF

VLMT [01]1[02][00]1[26][00][011[58][01] [01]1[02][01]1[00][A1]1[88] OFF
INSPD [01][02][00]1[27][00][01]1[09][C1] [01][02][01][01][60][48] ON
WARN [01][02][00][28][00][011[39][C2] [01][02][01][00][A1][88] OFF
TGON [01][02][00][29][00][01][68][02] [01][02][01]1[00][A1][88] OFF
ORG [01][02][00][30][00][011[BI][C5] [01][02][01]1[00][A1]1[88] OFF

EOS [01][02][00]1[31][00][01][E8][05] [01][02][01][01][60][48] ON
I0UTO [01][02][00][32][00][01][18][05] [01][02][01][O0][A1][88] OFF
10UT1 [01][02][00][33][00][01][49][C5] [01][02][01][00][A1][88] OFF
10UT2 [01]1[02][001[34]1[00][01]1[F8][04] [01][02][01]1[00][A1][88 OFF
I0UT3 [01][02][00][35][00][01]1[A9][C4] [01][02][01]1[00][A1][88] OFF
I0UT4 [01][02][00][36][00][011[59][C4] [01][02][01]1[00][A1][88] OFF
I0UT5 [01][02][00][37]1[00][01]1[08][04] [01][02][01]1[00][A1][88] OFF

The following is a protocol example that requests 2 status values to be returned to address 0x2000 as the

start address.




16. Communication protocol

2) 2000~2001 address area parameter read example

Function

Sending

Receiving

BRAKE~ALARM

[01][02][00][20][00][02][F8][01]

[o1][02][01][01][60][48]

!

01 02 | 01 01 60 | 48
0 1
BRAKE : ON
ALARM : OFF
2) 2000~2002 address area parameter read example
Function Sending Receiving
BRAKE~READY [01][02][00][20][00][03][39][C1] [01][02][01][05][61][8B]
01 02 | 01 05 | 61 8B
1 0 1
BRAKE : ON
| ALARM : OFF |
| ReADV:ON |
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16-16

3) 2000~2003 address area parameter read example

Function Sending Receiving
BRAKE~ZSPD [01][02][00][20][00] [04][78](03] [01][02][01][0D][60][4D]
v
01 02 01 oD 60 | 4D
v
1 1 0 1
| BRAKE : ON |
| ALARM : OFF |
| READY : ON |
v
| ZSPD : ON |
4) 2000~2004 address area parameter read example
Function Sending Receiving
BRAKE~INPOS1 [01][02][00][20][00][05](B9](C3] [01][02][01][1D][61](81]
v
01 02 01 1D 61 81
v
1 1 1 0 1
| "BRAKE : ON
| ALARM : OFF |
| READY : ON |
| ZSPD : ON |
| IPOS1 : ON |
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(3) Read Holding Register (0x03)

It reads the value of single register (16bit data) and contiguous register block (16bit data

unit).
B Request
Function code 1Byte 0x03
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2 Bytes 1to 125 (0x7D)
B Request OK
Function code 1Byte 0x03
Starting Address 1Byte 2 X N*
Quantity of Registers N* x 2 Bytes
*N = Quantity of Registers
B Response not OK
Error code 1Byte 0x83
Exception code 1Byte 0x01 ~ 0x06
Examplel) current Speed (Address: 0x2600) when reading one parameter value
B Request
"Ib° | Function | sGitecani | address Lo | Regiser Hi | Register Lo | CRCHI | CRCLo
0x01 0x03 0x26 0x00 0x00 0x01 Ox8F 0x42
B Request OK
Nlo[()j € | Function Byte Count sglﬂi:tﬁri szgi:tfé CRC Hi CLR; €
0x01 0x03 0x02 0x00 0x00 0xB8 0x44
- The value of the current speed is 0 (or 0x0000)
B Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x83 0x01 ~ 0x06 - -

Example2) Motor ID (Address: 0x2000), encoder type (Address: 0x2001), Number of encoder pulses per

revolution (Address: 0x2002~0x2003)When reading the values of multiple parameters

B Request
Node . Starting Starting Quantity of Quantity of .

ID ALl Address Hi | Address Lo | Register Hi. Register Lo CRE IRl GrelE
0x01 0x03 0x20 0x00 0x00 0x04 Ox4F 0XC9
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B Request OK

Node Function Byte Register Register Register | Register Register Register
ID Count Value Hi | Value Lo | Value Hi | Value Lo | Value Hi Value Lo
0x01 0x03 0x08 0x00 0x0D 0x00 0x02 0x00 0x00

Register | Register
Value Hi | Value Lo

0x00 0x08 0x31 0X11
The motor ID (Address 0x2000) value represents 13 (or 0x000D), and the encoder type (Address

CRC Hi CRC Lo

0x2001) value represents 2 (or 0x0002). . . Since the number of encoder pulses per revolution (Address
0x2002~0x2003) is 32-bit data, the read data must be swapped. . The currently displayed value is
524288 (or 0x00080000).

B Response not OK

Node ID Error Code Exception Code CRC Hi CRC Lo

0x01 0x83 0x01 ~ 0x06 - -

The following is an example protocol for inputting values for each parameter.
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16. Communication protocol

1) 2000 address area parameter read example

Parameter name Com. Address Sending Receiving Value
Motor ID 0x2000 | [01][03][20]{00][00][01][8FI[CA] [01][03][02][00][OB][F9[83] 100
Encoder Type 0x2001 [01][03][20][01][00][01][DE][0A] [01][03][02][00][00][B8][44] 0
Encoder Pulse per Revolution 0x2002 [01][03][20][02][00][02][6E][0B] | [01][03][04][2E][EO][00][00][F2][ED] 12000
Node ID 0x2004 | [01][03][20]{04][00][01](CE][0B] [01][03][02][00][01][79](84] 1
Rotation Direction Select 0x2005 | [01][03][20][05][00][01]{9F][CB] [01]{03][02][00] [00][B8][44] 0
Absolute Encoder Configuration 0x2006 [01][03][20][06][00][01][6F][CB] [01][03][02][00][01][791[84] 1
Main Power Fail Check Mode 0x2007 | [01][03](20][071{00](0T][3E][0B] [01103][02][00][00] (B&][44] 0
Main Power Fail Check Time 0x2008 | [01][03]{20][08][00][01][OE][08] [01][03][02][00][14][B8][4B] 20
7SEG Display Selection 0x2009 | [01][03][20][09]{00][01][5FIC8] [01]{03][02][00] [00][B8][44] 0
Regeneration Brake Resistor Configuration 0x200A | [01][03][20][0A][00][01][AFI(C8] [01]{03][02][00] [00][B8][44] 0
Regeneration Brake Resistor Derating Factor 0x200B [01][03][20][0B][00][01][FE][08] [01][03][02][00][64][BI][AF] 100
Regeneration Brake Resistor Value 0x200C [01][03][20][0C][00][01][4F][CI] [01][03][02][00][28][B8][5A] 40
Regeneration Brake Resistor Power 0x200D [01][03][20][0D][00][01][1E][09] [01][03][02][00][50][B8][78] 80
Peak Power of Regeneration Brake Resistor 0x200E [01][03][20][OE][00][01][EE][09] [01][03][02][00][64][BI][AF] 100
Duration Time Peak Power of Regeneration Brake Resistor | 0x200F | [01][03][20][0F][00]{01][BFI[CI] [01)[03]{02][13][88](B5][12] 5000
Overload Check Base 0x2010 | [01][03][20](10][00][01][8E][OF] [01][03][02][00][64][BII[AF] 100
Overload Warning Level 0x2011 [01][03][20][11][00][01][DF][CF] [01][03][02][00][32][39][91] 50
PWM Off Delay Time 0x2012 | [01][03]{20](12][00][01][2FI(CF] [01][03][02][00] [0A](38][43] 10
Dynamic Brake Control Mode 0x2013 [01][03][20][13][00][01][7E][OF] [01][03][02][00][00][B8][44] 0
Emergency Stop Configuration 0x2014 | [01][031120](14][00][01](CFI(CE] [01][03][02][001[01]79](84] 1
Warning Mask Configuration 0x2015 [01][03][20][15][00][0T][9E][OE] [01][03][02][00][00][B8][44] 0
U Phase Current Offset 0x2016 | [01]{03][20][16][00][01][6E][OF] [01]{03][02][00] [00][B8][44] 0
V Phase Current Offset 0x2017 | [017(03][20][17]{00][01](3FICE] [01]{03][02][00] [00][B8][44] 0
W Phase Current Offset 0x2018 | [01]{03][20][18][00][01][OF][CD] [01]{03][02][00] [00](B8][44] 0
Magnetic Pole Pitch 0x2019 | [01][03][20](19][00]{01](5E][OD] [01][03][02][09][60] [BEI(3C] 2400
Linear Scale Resolution 0x201A | [01][03]{20](1A][00]{01][AE][0D] [01]{03]{02][03][E8][BS][FA] 1000
Commutation Method 0x201B [01][03][20][1B][00][01][FF][CD] [01][03][02][00][00][B8][44] 0
Commutation Current 0x201C [01][03][20][1C][00][01][4E][0C] [01][03][02][01][F41(B8][53] 500
Commutation Time 0x201D [01][03][20][1D][00][0T][T1FI[CC] [01][03][02][03][E8][B8I[FA] 1000
Grating Period of Sinusoidal Encoder 0x201E | [01][03][20](1EJ[0OI[O1][EFI[CC] [01][03][02][00][28] (B8] (5A] 40
Homing Done Behaviour 0x201F | [01][03][20](1FI[00][01](BEI[OC] [01]{03][02][00] [00][B8][44] 0
Velocity Function Select 0x2020 | [01]03][20][20][00][01](8E][00] [017[03][02][00][00] (B&][44] 0
Motor Hall Phase Config 0x2021 [01][03][20][21][00][01][DF][CO] [01][03][02][00][00][B8][44] 0

| 01 |O3|O412E | EOlOO|OOlF2|ED|

SWAP

| 00| 00 | 2E | EO |—{ 12000 |

In the case of a 2-byte register, 1 byte for each upper and lower register is swapped as above, so be
careful when parsing. For example, in the case of ‘2E EOQ 00 00, if converted to decimal by SWAP, it

becomes 12000.

ECTRIC
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16-20

2) 2100 address area parameter read example

Parameter name a((jztj’rzés Sending Receiving Value
Inertia Ratio 0x2100 [01][03][21][00][00][01][8E][36] [01][03][02][00][64][BI][AF] 100
Position Loop Gain 1 0x2101 [017[03][21]{01][00][01][DFI[F6] [01][03][02][00][32](39](91] 50
Speed Loop Gain 1 0x2102 [01][03][21][02][00][01][2F][F6] [01][03][02][00] [4B][F8](73] 75
Speed Loop Integral Time Constant 1 0x2103 [01][03][21][03][00][01][7E][36] [01][03][02][00][32](39][91] 50
Torque Command Filter Time Constant 1 0x2104 | [01][03][21][04][00][01][CFI[F7] [01][031[02][00][05](78](47] 5
Position Loop Gain 2 0x2105 | [01][03][21][05][00][01][9E](37] [01][03][02][00][1E][38][4C] 30
Speed Loop Gain 2 0x2106 | [01][03][21][06][00](0T][6E](37] |  [01][03](02][00][32](39](91] 50
Speed Loop Integral Time Constant 2 0x2107 [01][03][21][07][00][01][3F]I[F7] [01][03][02][00][32](39][91] 50
Torque Command Filter Time Constant 2 0x2108 | [01][03][21]{08][001[01][OF][F4] [01][031[02][00][05](78](47] 5
Position Command Filter Time Constant 0x2109 | [01][03][21][09][00][01][SE][34] [01][03][02][00][00] (BS][44] 0
Position Command Average Filter Time Constant 0x210A [01][03][21][0A][00][O1][AE][34] [01][03][02][00][00]1[B8][44] 0
Speed Feedback Filter Time Constant 0x210B [017{03][21][0B][00][01][FF][F4] [01][03][02][00][05](78][47] 5
Velocity Feed-forward Gain 0x210C [01][03][21][0C][00][01][4E][35] [01][03][02][00][00](B8][44] 0
Velocity Feed-forward Filter Time Constant 0x210D | [01][03][21][ODI[O0JO1I[TFI[F5] |  [01][03][02][00][0A](38](43] 10
Torque Feed-forward Gain 0x210E [01][03][21][OE[00][01](EFI[F5] [01][03]{02][00][00] (B8][44] 0
Torque Feed-forward Filter Time Constant 0x210F | [01][03][21][OFI[00][01][BE][35] [01][03][02][00][0A](38](43] 10
Torque Limit Function Select 0x2110 [01][03][21][10][00][01][8F][F3] [01][03][02][00][02](39](85] 2
External Positive Torque Limit Value 0x2111 [017[03][21](11][00][01](DEI(33] |  [01][03][02][OB][B8][BFI[06] 3000
External Negative Torque Limit Value 0x2112 [01][03][21][12][00][01][2E][33] [01][03][02][0B][B8][BF][06] 3000
Emergency Stop Torque 0x2113 [01][031[21][13][00][01][7FI[F3] [01][03][02][03][E8][B8][FA] 3000
P/PI Control Conversion Mode 0x2114 | [01][03][21](14][00][01][CE](32] [01][03][02][00][00][B8][44] 0
P Control Switch Torque 0x2115 | [01][03][21](15][001[01][9F][F2] [01][03][02][01][F41[B8I[53] 500
P Control Switch Speed 0x2116 [01][03][21][16][00][0O1][6F][F2] [01][03][02][00][64][BO][AF] 100
P Control Switch Acceleration 0x2117 [01][03][21][17][00][01][3E][32] [01][03][02][03][E8][B8][FA] 1000
P Control Switch Following Error 0x2118 [01][03][21][18][00][01][OE][31] [01][03][02][00][64][BO][AF] 100
Gain Conversion Mode 0x2119 | [01][03][21][19][001[01](5FI[F1] [01][03][02][00][00] [B8][44] 0
Gain Conversion Time 1 0x211A | [01][03][21][1A][00][0T][AF][F1] [01][03][02][00][02](39]85] 2
Gain Conversion Time 2 0x211B | [01][03][21](1B][00][01]{FE][31] [01][03][02][00][02](39]85] 2
Gain Conversion Waiting Time 1 0x211C | [01][03][21](1CI[00]{01][4FIFO] [011[03][02][00][00] [B8][44] 0
Gain Conversion Waiting Time 2 0x211D | [01][03][21][1DI[00J(O1][TEN[30] | [01]{03][02][00][00][B8I[44] 0
Dead Band for Position Control 0x211E [011[03][211(1EJ[00][01][EE](30] [01][03][02][00][00] [BS][44] 0
Drive Control Input 1 0x211F [01][03][21][1F][00][0T][BF][FO] [01][03][02][00][00][B8][44] 0
Drive Control Input 2 0x2120 | [01][03][21][20]{00][01](8FI[FC] [01][03][02][00][00] (B8][44] 0
Drive Status Output 1 0x2121 | [01][03][21][21][00][01][DEI3C] | [01]{03][02][04][9D][78][2D] 1181
Drive Status Output 2 0x2122 | [017{03][21][22][00][01][2E](3C] [01][03][02][00][02](39]85] 2
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3) 2200 address area parameter read example

Parameter name agc?rrgés Sending Receiving Value
Digital Input Signal 1 Selection 0x2200 [01][03][22][00][00][01][8E][72] [01][03]{02][00][OF][F8](40] 15
Digital Input Signal 2 Selection 0x2201 | [01][03]{22](01][00][01](DFI(B2] [011[03][021[00] [01](79](84] 1
Digital Input Signal 3 Selection 0x2202 | [01]{03][22)[02][00](01][2F](B2] [01][03][02][00][02](39](85] 2
Digital Input Signal 4 Selection 0x2203 | [01][03]22][03][00][01][7E](72] [01]{03][02][00] [0C] [B8][41] 12
Digital Input Signal 5 Selection 0x2204 | [01]03][22][04][00][01][CF][B3] [017103](02][00][10][B9]88] 16
Digital Input Signal 6 Selection 0x2205 | [01][03][22][05)[00][01][9E][73] [01]03]{02][00][04][B9][87] 4
Digital Input Signal 7 Selection 0x2206 | [01](03][22][06][00][01][6E][73] [01][03]{02][00][12](38](49] 18
Digital Input Signal 8 Selection 0x2207 | [01][03][221[071{00][01][3FI(B3] [01]{03][02][00] [OB][F9](83] 1
Digital Input Signal 9 Selection 0x2208 [01][03][22][08][00][01][OF][BO] [01][03][02][00][03][F8][45] 3
Digital Input Signal 10 Selection 0x2209 | [01]{03][22][09][00][01][5E](70] [01][03]{02][00][13][F9](89] 19
Digital Input Signal 11 Selection 0x220A | [011031[22][0AI[00I[01][AEI[70] [01][03][02][00][14](B8](48] 20
Digital Input Signal 12 Selection 0x220B [01][03][22][0B][00][01][FF][BO] [01][03][02][00][15]1(79]1(8B] 21
Digital Input Signal 13 Selection 0x220C | [01]{03][22][0C][00I[01][4E][71] [01][03][02][00][16][39](8A] 22
Digital Input Signal 14 Selection 0x220D | [01][03][22][0D][00][01][1FI[B1] [01][03][02][00][17][F8][4A] 23
Digital Input Signal 15 Selection 0x220E | [01][03][22][0EJ[00][OT][EFIB1] [011[03][021[00] [18](BSI[4E] 24
Digital Input Signal 16 Selection 0x220F | [01][03][22][0F][00][01][BE][71] [01703]02][00] [19][79][8E] 25
Digital Output Signal 1 Selection 0x2210 | [01][031122](10]{00][01]{8FI[B7] [01][03][02]1[80] [02](58](45] 32770
Digital Output Signal 2 Selection 0x2211 [01][03][22][11][00][01][DE][77] [01][03][02][00][03][F8][45] 3
Digital Output Signal 3 Selection 0x2212 | [0111031122](12][001[01112EI[77] [01][03][02][80][01](18][44] 32769
Digital Output Signal 4 Selection 0x2213 | [01]103][22](13][00](01][7FI(B7] [01][03][02][00] [05](78](47] 5
Digital Output Signal 5 Selection 0x2214 | [017003]122][14][00][01][CE][76] [017103](02][00][10][B9]88] 16
Digital Output Signal 6 Selection 0x2215 | [01][03][22][15][00][01][9F][B6] [01][03][02][00][11](78][48] 17
Digital Output Signal 7 Selection 0x2216 | [01][031122](16]{00][01](6F][B6] [01][03][02][00] [0A](38][43] 10
Digital Output Signal 8 Selection 0x2217 | [01]103]22)(17)[00](01][3E](76] [01][03][02][00] [06](38](46] 6
Analog Torque Input(command/limit) Scale 0x2218 [01][03][22][18][00][01][OE][75] [01][03][02][00] [64]1[BI][AF] 100
Analog Torque Input(command/limit) Offset 0x2219 | [0111031122](19]{00]{01](5FI[BS] [017103](02][00][00] [B8][44] 0
Analog Velociity Override Mode 0x221A | [01][03][22][1A][00][01][AF][B5] [01][03][02][00][00][B8][44] 0
Analog Velocity Input(command/override) Offset 0x221B | [01][03](22][1B][00][01](FE](75] [011103](021[00] [00] [B8][44] 0
Analog Monitor Output Mode 0x221C [01][03][22][1C][00][01][4F][B4] [01][03]{02][00][00][B8][44] 0
Analog Monitor Channel 1 Select 0x221D | [01]{03][22](1D][00][01][1E](74] [01]103][02][00][00] [B8][44] 0
Analog Monitor Channel 2 Select 0x221E | [011[03][22](1E][00][02][AE][75] [01]{03][02][00][01](79](84] 1
Analog Monitor Channel 1 Offset 0x2220 | [01][03][22][20][00][02][CF][BY] | [01]{03]{04][00][00][00][00](FAI[33]
Analog Monitor Channel 2 Offset 0x2222 | [01][03][22]122][001[02](6E][79] | [01][03](04][00][00][00][O0][FAI33] 0
Analog Monitor Channel 1 Scale 0x2224 | [01][03][22][24][00](02][8E](78] | [01]{03][041[01][F4][00][00](BAI[3D] | 500
Analog Monitor Channel 2 Scale 0x2226 | [01][03][22][26][00][02][2F](B8] | [01]{03][04][011[F4]1[00][00](BAI[3D] | 500
Analog Velocity Command Filter Time Constant 0x2228 [01][03][22][28][00][01][OE][7A] [01][03][02][00][02](39](85] 2
Analog Torque Command Filter Time Constant 0x2229 [01][03][22][29][00][0T][5FI[BA] [01]{03][02][00][02](391(85] 2
Analog Velocity Command Scale 0x222A | [01][03][22][2A][00][01][AF][BA] [01][03][02][00] [64][BI][AF] 100
Analog Velocity Command Clamp Level 0x222B [01][03][22][2B][00][01][FE][7A] [01][03][02][00] [00][B8][44] 0
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16. Communication protocol

4) 2300~2500 address area parameter read example

Com.

Parameter name I Sending Receiving Value
Jog Operation Speed 0x2300 [01][03][23][00][00][01][8F][8E] [01][03][02][01]1[F41(B8][53] 500
Speed Command Acceleration Time 0x2301 [01][03][23][01][00][01][DE][4E] [01][03][02][00][C8][BI][D2] 200
Speed Command Deceleration Time 0x2302 [01][03][23][02][00][01][2E][4E] [01][03][02][00][C8][B9][D2] 200
Speed Command S-curve Time 0x2303 [01][03][23][03][00][01][7F][8E] [01][03][02][00][00](B8][44] 0
Program Jog Operation Speed 1 0x2304 [01][03][23][04][00][01][CE][4F] [01]{03]{02][00][00][B8][44] 0
Program Jog Operation Speed 2 0x2305 [01][03][23][05][00][01][9F][8F] [01][03][02][01]1[F41(B8][53] 500
Program Jog Operation Speed 3 0x2306 [01][03][23][06][00][01][6F][8F] [01][03][02][00][00] (B8][44] 0
Program Jog Operation Speed 4 0x2307 [01][03][23][07][00][01][3E][4F] [01][03][02][FE][OC][F8][21] 65036
Program Jog Operation Time 1 0x2308 [01][03][23][08][00][01][OE][4C] [01][03][02][01][F4](B8][53] 500
Program Jog Operation Time 2 0x2309 [01][03][23][09][00][01][5F][8C] [01][03][02][13][88][B5][12] 5000
Program Jog Operation Time 3 0x230A [01][03][23][0A][00][01][AF][8C] [01][03][02][01]1[F4](B8][53] 500
Program Jog Operation Time 4 0x230B [01][031[23][0B][00][01][FE][4C] [01][03][02][13][88](B5][12] 5000
Index Pulse Search Speed 0x230C [01][03][23][0C][00][01][4F][8D] [01][03][02][00][14][B8][4B] 20
Speed Limit Function Select 0x230D [01][03][23][0D][00][01][1E][4D] [01]{03][02][00]1[00][B8][44] 0
Speed Limit Value at Torque Control Mode 0x230E [01][03][23][OE][00][01][EE][4D] [01][03][02][03][E8][B8][FA] 1000
Over Speed Dection Level 0x230F [01][03][23][OF][00][01][BF][8D] [01][03][02][17]1[70](B6][50] 6000
Excessive Speed Error Detection Level 0x2310 [01][03][23][10][00][01][8E][4B] [01][03][02][13][88][B5][12] 5000
Servo-Lock Function Select 0x2311 [01][03][23][11][00][01][DF][8B] [01]{03][02][00]1[00][B8][44] 0
Multi-Step Operation Speed 1 0x2312 [011[03][23][12][00][01][2F][8B] [01][03][02][00][00][(B8][44] 0
Multi-Step Operation Speed 2 0x2313 [01][03][23][13][00][01][7E][4B] [01][03][02][00]1[0A][38][43] 10
Multi-Step Operation Speed 3 0x2314 [01][03][23][14][00][01][CF][8A] [01][03][02][00][32][39]1[91] 50
Multi-Step Operation Speed 4 0x2315 [01][03][23][15][00][01][9E][4A] [01][03][02][00][64] (BOI[AF] 100
Multi-Step Operation Speed 5 0x2316 [01][03][23][16][00][01][6E][4A] [01][03][02][00][C8][BI][D2] 200
Multi-Step Operation Speed 6 0x2317 [01][03][23][17][00][01][3F][8A] [01][03][02][01]1[F41(B8][53] 500
Multi-Step Operation Speed 7 0x2318 [01][03][23][18][00][01][OF][89] [01]{03][02][03][E8][B8][FA] 1000
Multi-Step Operation Speed 8 0x2319 [01][03][23][19][00][01][5E][49] [01][03]{02][05][DC][BA][8D] 1500
Velocity Command Switch Select 0x231A [01][03]1[23][1A][00][01][AE][49] [01]{03][02][00]1[00][B8][44] 0
Software Position Limit Function Select 0x2400 [01]{03][24][00][00][01][8E][FA] [01][03][02][00]1[00][B8][44] 0
INPOS1 Output Range 0x2401 [01][03][24][01][00][01][DF][3A] [01][03][02][00][64](BII[AF] 100
INPOS1T Output Time 0x2402 [01][03][24][02][00][01][2F][3A] [01][03][02][00][00][B8][44] 0
INPOS2 Output Range 0x2403 [01]{03][24][03][00][01][7E][FA] [01][03][02][00][64] (BOI[AF] 100
ZSPD Output Range 0x2404 [01][03][24][04][00][01][CF][3B] [01][03][02][00][0A][38][43] 10
TGON Output Range 0x2405 [01][03][24][05][00][01][9E][FB] [01][03][02][00][64](BI]I[AF] 100
INSPD Output Range 0x2406 [01][03][24][06][00][01][6E][FB] [01][03][02][00][64][B9][AF] 100
BRAKE Output Speed 0x2407 [01][03][24][07][00][01][3F][3B] [01][03]{02][00][64](BI]I[AF] 100
BRAKE Output Delay Time 0x2408 [01][03][24][08][00][01][OF][38] [01][03][02][00][64](BII[AF] 100
Torque Limit at Homing Using Stopper 0x2409 [01][03][24][09][00][01][SE][F8] [01][03][02][00][FA](38][07] 250
Duration Time at Homing Using Stopper 0x240A [01][03][24][0A][00][OT][AE][F8] [01][03][02][001[32](39][91] 50
Modulo Mode 0x240B [01][03][24][0B][00][01][FF][38] [01][03][02][00][00](B8][44] 0
Modulo Factor 0x240C [01][03][24][0C][00][02][OE][F8] [01][03][04][OE][10]1[00][00](FOI[1E] 3600
User Drive Name 0x240E [01][031[24][OE][00][O1][EF][39] [01][03][02][72][44][9C][D7] 29252
Individual Parameter Save 0x2416 [01][03][24][16][00][01][6F][3E] [01][03]{02][00][00](B8][44] 0
Adaptive Filter Function Select 0x2500 [01][03][25][00][00][01][8F][06] [01]{03]{02][00]1[00][B8][44] 0
Notch Filter 1 Frequency 0x2501 [01][03][25][01][00][01][DE][C6] [01][03][02][13][88](B5][12] 5000
Notch Filter 1 Width 0x2502 [01][03][25][02][00][01][2E][C6] [01][03][02][00]1[01][79][84] 1
Notch Filter 1 Depth 0x2503 [01][03][25][03][00][01][7F][06] [01][03][02][00]1[01](79][84] 1
Notch Filter 2 Frequency 0x2504 [01][03][25][04][00][01][CE][C7] [01][03][02][13][88](B5][12] 5000
Notch Filter 2 Width 0x2505 [01][03][25][05][00][01][9F][07] [01][03]{02][00]1[01](79][84] 1
Notch Filter 2 Depth 0x2506 [01][03][25][06][00][01][6F][07] [01][03][02][00]1[01][79][84] 1
Notch Filter 3 Frequency 0x2507 [01][03][25][07][00][01][3E][C7] [01]{03]{02][13][88][B5][12] 5000
Notch Filter 3 Width 0x2508 [01][03][25][08][00][01][OE][C4] [01][03]{02][00]1[01][79][84] 1
Notch Filter 3 Depth 0x2509 [01][03][25][09][00][01][5F][04] [01][03][02][00]1[01][79][84] 1
Notch Filter 4 Frequency 0x250A [01][03][25][0A][00][01][AF][04] [01][03][02][131[88][B5][12] 5000
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16. Communication protocol

5) 2500~2600 address area parameter read example

Parameter name agt(l)rr;;s Sending Receiving Value
Notch Filter 4 Width 0x2508B [01][03][25][0B][00][0T][FE][C4] [01][03][02][00][01](791[84] 1
Notch Filter 4 Depth 0x250C [01][03][25][0C][00][01][4F][05] [01][03][02][00][01](79][84] 1
On-line Gain Tuning Mode 0x250D [01][03][25][0D][00][01][TE][C5] [01][03][02][00][00] (B8][44] 0
System Rigidity for Gain Tuning 0x250E [01]{03][25][OE][00][01][EE][C5] [01][03][02][00][05](78][47] 5
On-line Gain Tuning Adaptation Speed 0x250F [01][03][25][0F][00][01][BF][05] [01][03][02][00][01](79](84] 1
Off-line Gain Tuning Direction 0x2510 [01][03][25][10][00][01][8E][C3] [01][03][02][00][00] (B8][44] 0
Off-line Gain Tuning Distance 0x2511 [01][03][25][11][00][01][DF][03] [01][03][02][00][05](78][47] 5
Disturbance Observer Gain 0x2512 [01][03][25][12][00][01][2F][03] [01][03][02][00][00] (B8][44] 0
Disturbance Observer Filter Time Constant 0x2513 [01][03][25][13][00][01][7E][C3] [01]{03][02][00][0A](38][43] 10
Current Controller Gain 0x2514 [01]{03][25][14][00][01][CF][02] [01][03][02][00][641[BOI[AF] 100
Vibration Supression Filter Configuration 0x2515 [01][03][25][15][00][01][9E][C2] [01][03][02][00][00] (B8][44] 0
Vibration Supression Filter 1 Frequency 0x2516 [01][03][25][16][00][01][6E][C2] [01][03][02][00][00] (B8][44] 0
Vibration Supression Filter 1 Damping 0x2517 [01]{03][25](17][00][01][3F][02] [01][03][02][00][00] (B8][44] 0
Vibration Supression Filter 2 Frequency 0x2518 [01][03][25][18][00][01][OF][01] [01][03][02][00]1[00] (B8][44] 0
Vibration Supression Filter 2 Damping 0x2519 [01][03][25][19][00][01][5E][C1] [01][03][02][00]1[00] (B8][44] 0
Feedback Speed 0x2600 [01]{03][26][00][00][01][8F][42] [01][03][02][00][00] (B8][44] 0
Command Speed 0x2601 [01][03][26][01][00][01][DE][82] [01][03][02][00][00] (B8][44] 0
Following Error 0x2602 [01][03][26][02][00][02][6E][83] [01][03][04][00]1[00][00][00][FA][33] 0
Accumulated Operation Overload 0x2604 [01][03][26][04][00][01][CE][83] [01][03][02][00][00] (B8][44] 0
Instantaneous Maximum Operation Overload 0x2605 [01]{03][26][05][00][01][9F][43] [01][03][02][00][00] (B8][44] 0
DC-Link Voltage 0x2606 [01][03][26][06][00][01][6F][43] [01][03][02][01][39](79][C6] 313
Accumulated Regeneration Overload 0x2607 [01][03][26][07][00][01][3E][83] [01][03][02][00]1[00] (B8][44] 0
SingleTurn Data 0x2608 [01]{03][26][08][00][02][4E][81] [01][03][04][02][ED1[00][00][6B](BE] 749
Mechanical Angle 0x260A [01][03][26][0A][00][01][AF][40] [01][03][04][02][EE][00][00][9B][BE] 750
Electrical Angle 0x260B [01]{03][26][0B][00][01][FE][80] [01][03][04]1[00]1[00][00][00][FA][33] 0
MultiTurn Data 0x260C [01]{03][26][0C][00][02][OF][40] [01][03][02][00][00] (B8][44] 0
Drive Temperature 1 0x260E [01]{03][26][OE][00][01][EE][81] [01][03][02][001[25](791[9F] 37
Drive Temperature 2 0x260F [01][03][26][OF][00][01][BF][41] [01]{03][02][00][28][B8][5A] 40
Encoder Temperature 0x2610 [01][03][26][10][00][01][8E][87] [01][03][02][00][00] (B8][44] 0
Motor Rated Speed 0x2611 [01][03][26][11][00][01][DF][47] [01][03][02][0B][B8][BF][06] 3000
Motor Maximum Speed 0x2612 [01][03][26][12][00][01][2F][47] [01][03][02][13][88](B5][12] 5000
Drive Rated Current 0x2613 [01]{03][26][13][00][01][7E][87] [01]{03][02][001[43][F91[B5] 67
FPGA Version 0x2614 [01][03][26][14][00][03][4E][87] | [01][03][06][2E][301[32][31][00][00](38][48] 0.12
Hall Signal Display 0x2617 [01][03][26][17][00][01][3F][46] [01][03][02][00][04][B9][87] 4
Bootloader Version 0x2618 [01][03][26][18][00][03][8E][84] | [01][03][06][2E]1[30][36][30]1[00][00](68](B8] 0.06
Warning Code 0x2618B [01][03][26](1B][00][01][FF][45] [01][03][02][00][00] (B8][44] 0
Analog Input 1 Value 0x261C [01][03][26][1CI[00][01][4E][84] [01]{03][02] [FF][EO][F8][3C] 65504
Analog Input 2 Value 0x261D [01][03][26][1D][00][01][1F][44] [01][03][02][FF][CO][FO][E4] 65472
RMS Operation Overload 0x2623 [01][03][26][23][00][01][7E][88] [01][03][02][00][00] (B8][44] 0
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16. Communication protocol

6) 2700~2800 address area parameter read example

Parameter name ar?t?rr:és Sending Receiving Value
Procedure Command Code 0x2700 [01]{03][27][00][00][01][8E][BE] [01][03][02][00][00][B8][44] 0
Procedure Command Argument 0x2701 [01][03][27][01][00][01][DF][7E] [01][03][02][00][00] B8] [44] 0
[Third Party Motor] Type 0x2800 [01][03][28][00][00][01][8D][AA] [01][03][02][00][00][B8][44] 0
[Third Party Motor] Number of Poles 0x2801 [01][03][28][01][00][01][DC][6A] [01][03][02][00][08][BI][82] 8
[Third Party Motor] Rated Current 0x2802 [01]{03][28][02][00]{02][6C][6B] [01]{03]{04][F5][C3][40][38][09](D1] 2.89
[Third Party Motor] Maximum Current 0x2804 [01][03][28][04][00][02][8C][6A] [01][03][041[B8][52][4 11[0A][CF][15] 8.67
[Third Party Motor] Rated Speed 0x2806 | [01][03][28][06][00][01][6D][AB] [01][03][02] [0B][B8][BF][06] 3000
[Third Party Motor] Maximum Speed 0x2807 | [01][03][28]07][00][01][3C][6B] [01][031{021[13][88]B5](12] 5000
[Third Party Motor] Inertia 0x2808 | [01][03][28][08][001[02][4CI69] |  [01103]1[04][5A][1D][3E][A4](69](36] 0321
[Third Party Motor] Torque Constant 0x280A | [01][03][28][0A][00[02](ED][A9] |  [01]{03](041[85][1F][3E][EB](B2](D6] 046
[Third Party Motor] Phase Resistance 0x280C | [01][03][28][0C][00][02][OD][A8] [01]{03]{04][EB][85][3F][51][0E](32] 0.82
[Third Party Motor] Phase Inductance 0x280E | [01][03][28][0E][001[02][ACI68] |  [01][03][04][3D][71]1[40][6A](16](68] 3.66
[Third Party Motor] TN Curve Data 1 0x2810 | [01]03][28][10][00][01]{8CI[6F] [01][03]{02][0B][B8][BF][06] 3000
[Third Party Motor] TN Curve Data 2 0x2812 [01][03][28][12][00][02][6D][AE] [01][03][04][00][00][42][C8][CB][05] 100
[Third Party Motor] Hall Offset 0x2814 [01][03][28][14]{00][01][CD][AE] [01][03][02][00][00][B8][44] 0
7) 3000~3100 address area parameter read example
Parameter name agg:z.ss Sending Receiving Value
Control Mode 0x3000 [01][03][30][00][00][01][8B][0A] [01][03][02][00][00](B8][44] 0
Coordinate Select 0x3001 [01][03][30][01][00][01][DA][CA] [01][03][02][00][00](B8][44] 0
Baud Rate Select 0x3002 [01][03][30][02][00][01][2A][CA] [01][03][02][00][03][F8][45] 3
Pulse Input Logic Select 0x3003 | [01][03][30][03][00][01][7B][0A] [01]{03]{02][00][00] [B8][44] 0
Pulse Input Filter Select 0x3004 [01][03][30][04][00][01][CA][CB] [01][03][02][00][00][B8][44] 0
PCLEAR Mode Select 0x3005 [01][03][30][05][00][01][9B][0B] [01][03][02][00][00][B8][44] 0
Encoder Ouptput Pulse 0x3006 | [01][03][30][06][00][02][2B][0A] [01][03]{04][271[10][00] [00](F1][42] 10000
Encoder Output Mode 0x3008 | [01][03](30]{08][00][01][0A][C8] [01]{03]{02][00][00] [B8][44] 0
Start Index Number(0~63) 0x3009 [01][03][30][09][00][01][5B][08] [01][03][02][00] [40][B9][B4] 64
Index Buffer Mode 0x300A | [01][03]{30][0A][00](01][AB][08] [01][03][02][00][01][79][84] 1
1/0 Configuration 0x300B [01][03][30][0B][00][01][FA][C8] [01][03][02][00][00][B8][44] 0
Index0.IndexType 0x3101 [01][03][31][01]{00][01][DB][36] [01][03][02][00][00][B8][44] 0
Index0.Distance 0x3102 | [01]103](31][02][00][02][6B][37] [01][03][04][0D][40][00][03][BI][4A] 51200000
Index0.Velocity 0x3104 | [01][03][31][04]{00][02](8B][36] [01]{03][04][55][55][00] [01][3A][2F] 87381
Index0.Acceleration 0x3106 | [01][03][31][06][00][02][2A](F6] [01]{03][04][00][00] [01] [90] [FBI[CF] 26214400
Index0.Deceleration 0x3108 [01][03][31][08][00][02][4B][35] [01][03]{04][00][00] [01][90][FB][CF] 26214400
Index0.RegDistance 0x310A | [01][03][31][0A][00][02](EA][F5] [01]{03][04][86][A0][00][01][12]{99] 100000
Index0.RegVelocity 0x310C | [01][03][31][0C][00][02][0A][F4] [01][03]{04][42][40] [00] [OF] [AF][9B] 1000000
Index0.RepeatCount 0x310E [01][03][31][OE][00][01][EB][35] [01][03][02][00][011[79][84] 1
Index0.DwellTime 0x310F [01][03][31][OF][00][01][BA][F5] [01][03][02][07][DO][BB][E8] 2000
Index0.Next Index 0x3110 [01][03][31][10][00][01][8B][33] [01][03][02][00][00][B8][44] 0
Index0.Action 0x3111 [01][03][31][11][00][01][DA][F3] [01][03][02][00][02](39](85] 2
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16. Communication protocol

8) 6000 address area parameter read example

Parameter name agdorr:s.s Sending Receiving Value
Quick Stop Option Code 0x6003 [01][03][60][03][00][01][6A][0A] [01][03][02][00][02][39][85] 2
Shutdown Option Code 0x6004 [01][03][60][04][00][01][DB][CB] [01][03][02][00][00][B8][44] 0
Disable Operation Option Code 0x6005 [01][03][60][05][00][01][8A][0B] [01][03][02][00][01][79][84] 1
Halt Option Code 0x6006 | [01][03][60][06][00][01][7A][0B] [01][03]{02][00] [00] (B8][44] 0
Fault Reaction Option Coed 0x6007 | [01][03][60][07][00][01][2B][CB] [01]103]{02][00] [00] (B8][44] 0
Modes of Operation 0x6008 [01][03][60][08][00][01][1B][C8] [01][03][02][00] [FF][F81[04] 255
Modes of Operation Display 0x6009 | [01][03][60][09][00][01][4A][08] [01]{03][02][00] [FF](F8]{04] 255
Position Demand Valude 0x600A [01][03][60][0A][00][02][FA][09] [01][03][04][FF][FF][FF][FF1[FB][A7] -1
Position Actual Internal Value 0x600C | [01][03](60][0CI[00][02][1AI[08] | [011[03][041[FF][FF][FF][FF](FBI[AT7] -1
Position Actual Value 0x600E | [01][03][60][0E][00][02](BBIIC8] | [011[03][04][FF1[FFI[FFI[FFI(FBIAT] -1
Following Error Window 0x6010 | [01][03][60][10][00][02][DBI[CE] | [01][03][04][27]1[CO][00]1[09](30][BD] 600000
Following Error Timeout 0x6012 | [01][03][60][12][00][01][3A][OF] [01]103]{02][00] [00] (B8] [44] 0
Position Window 0x6013 | [01][03](60][13][00][02][2B][CE] | [01](03]{04]1[00][64][00][00][BBI(EC] 100
Position Window Time 0x6015 [01][03][60][15][00][01][8B][CE] [01][03][02][00][00][B8][44] 0
Velocity Demand Value 0x6016 [01][03][60][16][00][02][3B][CF] [01][03][04]1[00][00][00] [00][FA][33] 0
Velocity Actual Value 0x6018 | [01][03][60][18][00][02][SAI[OC] |  [011(03]{04][FF][FF][FF][FF][FBI[A7] -1
Velocity Window 0x601A | [01][03](60][1A][00][01][BB][CD] [01][031{02][4E][20](8C](3C] 20000
Velocity Window Time 0x601B [01][03][60][1B][00][01][EA][OD] [01][03][02][00] [00](B8][44] 0
Target Torque 0x601C | [01][03][60](1C][00][01](5B](CC] [01]{03]{02][00] [00] (B8][44] 0
Maximum Torque 0x601D | [01][03][60][1D][00][01][0AI[OC] [01]{03]{02][0B][B8][BF][06] 3000
Torque Demand Value 0x601E [01]{03](60][1E][00][0T][FA][OC] [01][03][02][00][00][B8][44] 0
Motor Rated Torque 0x601F [01][03][60][1FI[00][02][EB][CD] | [01][03][041[01][52][00][00][5AI[1E] 338
Torque Actual Value 0x6021 | [01][03][60][21]{00][01][CA][00] [01]{03]{02][00] [00] (B8][44] 0
Home Offset 0x6024 [01][03][60][24][00][02][9A][00] [01]{03][04][00][00][00][00][FAI[33] 0
Software Position Limit (Min) 0x6028 | [01][03][60][28][00][02][5A][03] | [01]{03][041[36][00][C4][65](67](50] | -1000000000
Software Position Limit (Max) 0x602A | [011[03][60][2AI[00][02][FBI[C3] | [011[03]1[04][CAI[00][3B][9A][56](B0] | 1000000000
Quick Stop Deceleration 0x6034 | [01][03][60][34][00][02][9B]IC5] | [01][03][04][0D][40]1[00][03](BI][4A] 200000
Gear Ratio (Motor revolutions) 0x603A [01][03][60][3A][00][02][FA][06] [01][03][04][00][01][00][0O][AB][F3] 1
Gear Ratio (Shaft revolutions) 0x603C | [01][03][60][3C][00][02][1A][07] | [01][03][04][00][01][00][00][AB](F3] 1
Homing Method 0x603E [01][03][60][3E][00][01][FB][C6] [01][03][02][00][22](38][5D] 34
Homing Speed (switch) 0x6041 [01][03][60][41][00][02][8AI[1F] | [01][03]{04][A1][20]1[00][07](99][C7] | 128000000
Homing Speed (zero) 0x6043 | [01][03]60][43][00][02][2B][DF] | [01](03]{04]1[86][A0][00][01][12][99] 100000
Homing Acceleration 0x6045 | [01][03][60][45][00][02][CB]IDE] | [01][03][04][0D][40]1[00][03](BI][4A] 200000
Velocity Offset 0x6049 [01][03][60][49][00][02][0B][DD] | [01][03][04][00][00][001[00][FA][33] 0
Torque Offset 0x604B [01][03][60][4B][00][01][EAI[1C] [01][03][02][00] [00](B8][44] 0
Touch Probe Function 0x604C [01]{03][60][4C][00][01][5B][DD] [01][03][02][00][33][F8][51] 51
Touch Probe Status 0x604D [01]{03][60][4D][00][01][0A][1D] [01][03][02][001[01](79](84] 1
Touch Prove 1 Positive Edge Position Value 0x604E [01][03][60][4E][00][02][BA][1C] [01][03][04][00][00][00][00][FA][33] 0
Touch Prove 1 Negative Edge Position Value 0x6050 | [01][03][60][50][00][02][DAI[1A] | [01]{03][04][00][00][00][00](FAI[33] 0
Touch Prove 2 Positive Edge Position Value 0x6052 | [01][03][60][52][00][02][7BI[DA] | [01]{03][041[00][00][00][00](FAI[33] 0
Touch Prove 2 Negative Edge Position Value 0x6054 [01][03][60][54][00][02][9B][DB] [01]{03][04][00][00][00]1[00][FA][33] 0
Positive Torque Limit Value 0x605C | [01][03][60][5C][00][01][5AI[18] [01][03]{02][0B][B8][BF][06] 3000
Negative Torque Limit Value 0x605D | [01][03][60][5D][00][01][0B][D8] [01][03]{02][0B][B8](BF][06] 3000
Following Error Actual Value 0x605E [01][03][60][SE][00][02][BB][DI] | [01]{03][04][00][00][00][00][FA][33] 0
Position Demand Internal Value 0x6060 | [01][03][60][60][00][02][DA][15] | [01]{03][04][00][00][00][00](FAI[33] 0
Digital Inputs 0x6062 | [01][03][60]621[00][02][7B][D5] | [01]{03][041[00][00][00][00](FAI[33] 0
Digital Outputs (Physical) 0x6066 | [01][03][60][66][00][02][3A][14] | [011[03][04][00][00][2E][00](E71[93] | 771751936
Digital Outputs (Bit mask) 0x6068 [01][03][60][68][00][02][5B][D7] [01][03][04][00][00][00][00][FAI[33] 0
Target Velocity 0x606A [01][03][60][6A][00][02][FA][17] [01][03][04]1[00][00][00][00][FA][33] 0
Supported Drive Modes 0x606C | [01][03][60][6C][00][02][1AI[16] | [01][03]{04][03][ED][00][00][6A](42] 1005
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16. Communication protocol

(4) Read Input Register (0x04)

Read binary values of single register (16bit data) and continuous registers (16bit data unit).

B Request
Function code 1Byte 0x04
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2 Bytes 0x0000 to 0x007D
Request OK
Function code 1Byte 0x04
Starting Address 1Byte 2 X N*
Quantity of Registers N* x 2 Bytes
*N = Quantity of Input Registers
B Response not OK
Error code 1Byte 0x84
Exception code 1Byte 0x01 ~ 0x06

Example 1) In case of reading the parameter value of drive status output 1 (Address: 0x2121).

B Request
Node . Starting Starting Quantity of Quantity of .

ID ALl Address Hi | Address Lo | Register Hi. Register Lo GRE 1 GiRe kg
0x01 0x04 0x21 0x21 0x00 0x01 0x6B OxFC
B Request OK
Node . Register Register . CRC

D Function | Byte Count value Hi value Lo CRC Hi Lo
0x01 0x04 0x02 0x04 0x99 0x7B 0x9A

- Drive status output 1 (Address: 0x2121) is 0010010011001 (0x0499), and BRAKE, ZSPD, INPOS1, INSPD,

INPOS2 contacts are outputting high (state 1). .

B Response not OK

Node ID

Error Code

Exception Code

CRC Hi

CRC Lo

0x01

0x84

0x01 ~ 0x06

16-26




16. Communication protocol

1) 2000 address area parameter read example

Parameter name a(?t?rr:s's Sending Receiving Value
Motor ID 0x2000 [01][04][20][00][00][01][3A][0A] [01][04][02][00][OB][F8][F7] 100
Encoder Type 0x2001 [01][04][20]{01][00][01][6B][CA] [01][04][02][00][00]1(B9](30] 0
Encoder Pulse per Revolution 0x2002 [01]{04][20][02][00][02][DB][CB] | [01][04][04]1[2E][EO][00][00][F3][5A] 12000
Node ID 0x2004 | [01][04][20][04]{00][01][7B][CB] [01][04][02][00][01](78][FO] 1
Rotation Direction Select 0x2005 | [01][04][20][05][00][01][2A][0B] [01][04][02][00][00] [B9][30] 0
Absolute Encoder Configuration 0x2006 | [01][04][20][06][00][01][DA][0B] [01][04][02][00][01](78][FO] 1
Main Power Fail Check Mode 0x2007 | [01][04][201[07]{00][01][8BI(CB] [01][041{02][00] [00][B91{30] 0
Main Power Fail Check Time 0x2008 [01][04][20][08][00][01][BB][C8] [01][04][02][00][141(B9][3F] 20
7SEG Display Selection 0x2009 [01][04][20][09][00][01][EA][08] [01][04][02][00][00](B9][30] 0
Regeneration Brake Resistor Configuration 0x200A [01][04][20][0A][00][01][1A][08] [01][04][02][00][00][B9][30] 0
Regeneration Brake Resistor Derating Factor 0x200B [01][04][20][0B][00][01][4B][C8] [01][04][02][00][64]1[B8][DB] 100
Regeneration Brake Resistor Value 0x200C [01][04][20][0C][00][01][FA][09] [01][04][02][00][28]1[B9][2E] 40
Regeneration Brake Resistor Power 0x200D [01][04][20][0D][00][01][AB][CI] [01][04][02][00][501(B9][0C] 80
Peak Power of Regeneration Brake Resistor 0x200E | [01][04][20][OE][00][01][5B][CO] [01][04][02][00][64][B8][DB] 100
Of%‘gg"’;f:r;ii’;‘: BP;""‘!; ';"e"svies;or 0x200F | [01][04][20][0F][00]{01][0A][09] [01][04][02][13][88][B4](66] 5000
Overload Check Base 0x2010 [01][04][20](10][00][01][3B][CF] [01][04][02][00][64](B8][DB] 100
Overload Warning Level 0x2011 [01][04][20][11][00][01][6A][OF] [01][04][02][00][32][38][E5] 50
PWM Off Delay Time 0x2012 | [01][041[20][12][00][01][9AI[OF] [01][041{02][00] [0A][391(37] 10
Dynamic Brake Control Mode 0x2013 [01][041[20][13][00][01][CB][CF] [01][04][02][00][00]1[B9][30] 0
Emergency Stop Configuration 0x2014 | [01][041[20][14][00][01][7A][OE] [01][04][02][00] [0 1](78][FO] 1
Warning Mask Configuration 0x2015 [01][04]1[20](15][00][01][2B][CE] [01][04][02][00] [00]1(B9][30] 0
U Phase Current Offset 0x2016 [01][04][20][16][00][01][DB][CE] [01][04][02][00][00](B9][30] 0
V Phase Current Offset 0x2017 [01][04][20](171[00][01][8AI][OE] [01][04][02][00] [00](B9](30] 0
W Phase Current Offset 0x2018 [01][04][20][18][00][01][BA][OD] [01][04][02][00][00][B9][30] 0
Magnetic Pole Pitch 0x2019 | [01][04][20]{19][00][01][EB][CD] [01][04]{02][09][60] [BF][48] 2400
Linear Scale Resolution 0x201A | [01][04][20][1A][00][01][1B][CD] [01][04][02][03][E8][BI][8E] 1000
Commutation Method 0x201B | [01][04][20][1B][00][01][4A][0D] [01][041[02][00] [00] [B9]{30] 0
Commutation Current 0x201C | [01][04][20][1CI[00][01][FB][CC] [01][041{02][01][F41(BII[27] 500
Commutation Time 0x201D | [01][041[20][1DI[00][01][AAI[OC] [01][041[02][03] [E8][BII[8E] 1000
Grating Period of Sinusoidal Encoder 0x201E | [01][04][20][1E][00][01][5A][OC] [01][04][02][00][28][BY][2E] 40
Homing Done Behaviour 0x201F | [01]{04][20][1FI[00][01][OB][CC] [01][04][02][00][00] [B9][30] 0
Velocity Function Select 0x2020 | [01][04][20][20][00][01][3B][CO] [01][041{02][00] [00][B9]{30] 0
Motor Hall Phase Config 0x2021 [01][04][20][21][00][01][6A][00] [01][04][02][00] [00]1(B9](30] 0
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16.

Communication protocol

16-28

2) 2100 address area parameter read example

com.

Parameter name T T Sending Receiving Value
Inertia Ratio 0x2100 [01][04][21][00][00][01][3B][F6] o [01][04][02][00][64][B8](DB] 100
Position Loop Gain 1 0x2101 [011[041211[011[001[01](6AI[36] |— [01]04][02][00][32](38I(E5] 50
Speed Loop Gain 1 0x2102 [01][04][21][02][00][0T][9A][36] [01][04][02][00][4B][F9][07] 75
Speed Loop Integral Time Constant 1 0x2103 [01][04][21][03][00][01][CB][F6] [01][04][02][001[32][38][E5] 50
Torque Command Filter Time Constant 1 0x2104 | [01][04][21][04][00][01][7A][37] [01][04][02][00] [05][79](33] 5
Position Loop Gain 2 0x2105 | [011[041[211(05]{00][01][2BI[F7] [0111041[02][00][1E](39](38] 30
Speed Loop Gain 2 0x2106 [01][04][21][06][00][01][DB][F7] [01][04][02][00][32](38][E5] 50
Speed Loop Integral Time Constant 2 0x2107 [01][04][21][07][00][OT][8A][37] [01][04][02][00][32][38][E5] 50
Torque Command Filter Time Constant 2 0x2108 [01][04][21][08][00][01][BA][34] [01][04][02][00][05][79][33] 5
Position Command Filter Time Constant 0x2109 | [01][04][21][09][00][01](EB][F4] [01][041[02][00] [00] [BI][30] 0
Position Command Average Filter Time Constant 0x210A [01][04][21][OA][00][0O1][1B][F4] [01][04][02][00][00](B9][30] 0
Speed Feedback Filter Time Constant 0x210B | [01][04][21][0B][00][01][4A][34] [01][04][02][00] [05][79](33] 5
Velocity Feed-forward Gain 0x210C | [011[041121][0CII00I[01IIFBIIFS] |  [01][04][02][00][00][B9][30] 0
Velocity Feed-forward Filter Time Constant 0x210D [01][04][21][0D][00][01][AA][35] [01][04][02][00][0A][39][37] 10
Torque Feed-forward Gain 0x210E | [01][04][21][OE][00][01][5A][35] [01][041[02][00] [00] [BI][30] 0
Torque Feed-forward Filter Time Constant 0x210F [01][04][21][OF][00][01][OB][F5] [01][04][02][00][0A][39](37] 10
Torque Limit Function Select 0x2110 | [01][04][21][10][00][01][3A][33] [01][041[02][00][02][38](F1] 2
External Positive Torque Limit Value 0x2111 [01][04][21][11][00][01][6B][F3] [01][04][02][0B][B8][BE][72] 3000
External Negative Torque Limit Value 0x2112 | [01][04]1[21][12][00][01][9B][F3] [01][04][02][0B][B8][BEI[72] 3000
Emergency Stop Torque 0x2113 [01][04][21][13][00][01][CA][33] [01][04][02][03][E8] [BII[8E] 3000
P/PI Control Conversion Mode 0x2114 [01][04][21][14][00][01][7B][F2] [01][04][02][00][00]1[B9][30] 0
P Control Switch Torque 0x2115 | [01][04][21][15][00][01][2A](32] [011[041[02][01][F41[BI[27] 500
P Control Switch Speed 0x2116 | [01][04][21][16][00][01][DA][32] | [01][04][02][00][64](BS](DB] 100
P Control Switch Acceleration 0x2117 | [01][04]21][17][00][01](8B][F2] [01][04][02][03][E8](BI][SE] 1000
P Control Switch Following Error 0x2118 [01][04][21][18][00][01][BB][F1] [01][04][02][00][64][B8][DB] 100
Gain Conversion Mode 0x2119 | [01][04][21](19][00][01][EA](31] [011[041[02][00] [00] [B9][30] 0
Gain Conversion Time 1 0x211A [01][04][21][1A][00][01][TA][31] [01][04][02][00][02][38][F1] 2
Gain Conversion Time 2 0x211B | [01]{04][21][1BI[00][01][4B][F1] [01][04]1[02][00][02][38](F1] 2
Gain Conversion Waiting Time 1 0x211C [011[04][21][1C][00][01][FAI[30] [01][04][02][00][00][B9][30] 0
Gain Conversion Waiting Time 2 0x211D [01][04][21][1D][00][01][ABI][FO] [01][04][02][00][00](B9][30] 0
Dead Band for Position Control 0x211E | [01][04][21][1E][00][01][5BIFO] [01][04]1[02][00] [00][BI][30] 0
Drive Control Input 1 0x211F [01][04][21][1F][00][01][0A][30] [01][04][02][00][00]1[B9][30] 0
Drive Control Input 2 0x2120 | [01][04][21][20][00][01][3A](3C] |  [01][04][02][00][00](BII(30] 0
Drive Status Output 1 0x2121 [01][04][21][21][00][01][6BI[FC] |  [01][041[02][04][9D](7AI[59] 1181
Drive Status Output 2 0x2122 | [01][04][21][22][00][01][9B]FC] [01][04][02][00][02][38](F1] 2
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16. Communication protocol

3) 2200 address area parameter read example

Com.

Parameter name ellEss Sending Receiving Value
Digital Input Signal 1 Selection 0x2200 [01][04][22][00][00][01][3B][B2] [01][041[02][00] [OF1[F91[34] 15
Digital Input Signal 2 Selection 0x2201 | [01][041(22][01][00][01](6AI[72] [01]{041[02][00] [0 1](78][FO] 1
Digital Input Signal 3 Selection 0x2202 | [01][04][22](02][00][01][9A][72] [01]{04][02][00][02] [38][F1] 2
Digital Input Signal 4 Selection 0x2203 | [01][041[22](03][00][0T][CB][B2] [01]{041[02][00] [0C] (BI][35] 12
Digital Input Signal 5 Selection 0x2204 | [01][04][22][04][00][01][7AI[73] [01][04][02][00][10](B8][FC] 16
Digital Input Signal 6 Selection 0x2205 | [01][04][22][05][00][01][2B][B3] [01][04][02][00] [04](BS][F3] 4
Digital Input Signal 7 Selection 0x2206 | [01][041[22][06][00](01][DBI[B3] [011004][02][00][121(39](3D] 18
Digital Input Signal 8 Selection 0x2207 | [01][04][22][07][00][01][8A][73] [011{041[02][00] [OB](F8I(F7] 11
Digital Input Signal 9 Selection 0x2208 [01][04][22][08][00][01][BA][70] [01][04][02][00][03][FO1[31] 3
Digital Input Signal 10 Selection 0x2209 | [01][04][22][09]{00][01][EB](BO] [01][041[02][00][13][F8I(FD] 19
Digital Input Signal 11 Selection 0x220A | [01][04][22][0A][00]{01][1B][BO] [01][04][02][00] [14](BO](3F] 20
Digital Input Signal 12 Selection 0x220B | [01][04][22][0B][00][01][4A][70] [01][04][02][00] [ 15](78][FF] 21
Digital Input Signal 13 Selection 0x220C [01][04][22][0C][00][0T1][FB][B1] [01][041[02][00][16][38][FE] 22
Digital Input Signal 14 Selection 0x220D [01][04][22][OD][00][01][AA][71] [01][041[02][00][171[FO][3E] 23
Digital Input Signal 15 Selection 0x220E [01][04][22][OE][00][01][5A][71] [01][04][02][00][18][B9][3A] 24
Digital Input Signal 16 Selection 0x220F | [01][04][22][OF][00][01][0B](B1] [01][04][02][00][19][78][FA] 25
Digital Output Signal 1 Selection 0x2210 | [01][04122][101[00][011(3AI[77] [0110041[02][80][02][59][31] 32770
Digital Output Signal 2 Selection 0x2211 [01][04][22][11][00][01][6B][B7] [01][04][02][00][03][FO1[31] 3
Digital Output Signal 3 Selection 0x2212 | [01][04][22][12][00][01][9B][B7] [01][041[02][80][01](19][30] 32769
Digital Output Signal 4 Selection 0x2213 [01][04][22][13][00][01][CA][77] [01][04][02][00]1[05](79][33] 5
Digital Output Signal 5 Selection 0x2214 | [01][04][22][14][00][01][7B][B6] [01][041[02][00][10] [B8I[FC] 16
Digital Output Signal 6 Selection 0x2215 | [01][04][22](15][00][01][2A][76] [011[041[02][00][11][791(3C] 17
Digital Output Signal 7 Selection 0x2216 | [01](04][22](16][00][01][DAI(76] [01][04]{02][00] [0A][39](37] 10
Digital Output Signal 8 Selection 0x2217 | [01][04][22][17](00](01](8BI(B6] [01][04][02][00][06][39][32] 6
Analog Torque Input(command/limit) Scale 0x2218 [01][04][22][18][00][01][BB][B5] [01][04][02][00][64]1([B8][DB] 100
Analog Torque Input(command/limit) Offset 0x2219 [01][04][22][19][00][01][EA][75] [01][04][02][00][00][B9](30] 0
Analog Velociity Override Mode 0x221A | [01][04][22][1AJ[00][01][1A][75] [01][04]{02][00] [00] (BI][30] 0
Analog Velocity Input(command/override) Offset 0x221B [01][04][22][1B][00][01][4B][B5] [01][04][02][00][00][B9][30] 0
Analog Monitor Output Mode 0x221C | [011[041[22](1CI[00][01][FAI[74] [01][04]{02][00][00](B9][30] 0
Analog Monitor Channel 1 Select 0x221D [01][04][22][1D][00][01][AB][B4] [01][04][02][00][00][B9][30] 0
Analog Monitor Channel 2 Select 0x221E [01][041[22][1E][00][02][1B][B5] | [01][04][04][00][01][00][01][6B][84] 1
Analog Monitor Channel 1 Offset 0x2220 [01][041[22][20][00][02][7A][79] | [01][04][04][00][00][00][00][FB][84] 0
Analog Monitor Channel 2 Offset 0x2222 [01][04][22][22][00][02][DB][BI] | [01][04][04][00][00][00]1[00][FB][84] 0
Analog Monitor Channel 1 Scale 0x2224 [01][04][22][24][00][02][3B][B8] | [01][04][04][01][F4]1[00][00](BB][8A] 500
Analog Monitor Channel 2 Scale 0x2226 | [01][04][22][26][00][02][9A][78] | [01][04]{041[01][F4][00][00](BBI{8A] | 500
Analog Velocity Command Filter Time Constant 0x2228 [01][04][22][28][00][01][BB][BA] [01][04][02][00][02][38][F1] 2
Analog Torque Command Filter Time Constant 0x2229 [01][04][22][29][00][01][EA][7A] [01][04][02][00][02][38][F1] 2
Analog Velocity Command Scale 0x222A [01][04][22][2A][00][0T][1A][7A] [01][04][02][00][64][B8][DB] 100
Analog Velocity Command Clamp Level 0x222B [01][04][22][2B][00][01][4B][BA] [01][04][02][00][00][B9][30] 0
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16. Communication protocol

|

4) 2300~2500 address area parameter read example

Parameter name agc?rrgés Sending Receiving Value
Jog Operation Speed 0x2300 [01][04][23][00][00][01][3A][4E] [01][04][02][01][F4]1[B9][27] 500
Speed Command Acceleration Time 0x2301 [01][04][23][01][00][01][6B][8E] [01][04][02][00][C8][B8][A6] 200
Speed Command Deceleration Time 0x2302 [01][04][23][02][00][01][9B][8E] [01]{04][02][00][C8][B8][A6] 200
Speed Command S-curve Time 0x2303 [01][04][23][03][00][01][CA][4E] [01][04][02][00][00][B9][30] 0
Program Jog Operation Speed 1 0x2304 [01][04][23][04][00][01][7B][8F] [01][04][02][00][00][B9][30] 0
Program Jog Operation Speed 2 0x2305 [01][04][23][05][00][01][2A][4F] [01][04][02][01][F41[B9][27] 500
Program Jog Operation Speed 3 0x2306 [01][041[23][06][00][01][DA][4F] [01][04][02][00]1[00][B9][30] 0
Program Jog Operation Speed 4 0x2307 [01][04][23][07][00][01][8B][8F] [01][04][02][FE][OC][F9][55] 65036
Program Jog Operation Time 1 0x2308 [01][04][23][08][00][01][BB][8C] [01][04][02][01][F41[B9]1[27] 500
Program Jog Operation Time 2 0x2309 [01][04][23][09][00][01][EA][4C] [01][04][02][13][88][B4][66] 5000
Program Jog Operation Time 3 0x230A [01][04][23][0A][00][01][1A][4C] [01][04][02][01][F41[B9][27] 500
Program Jog Operation Time 4 0x230B [01][04][23][0B][00][01][4B][8C] [01][04][02][13][88][B4][66] 5000
Index Pulse Search Speed 0x230C [01][04][23][0C][00][01][FA][4D] [01]{04][02][00][14][B9][3F] 20
Speed Limit Function Select 0x230D [01][04][23][0D][00][01][AB][8D] [01][04][02][00][00][B9][30] 0
Speed Limit Value at Torque Control Mode 0x230E [01][04][23][0E][00][01][5B][8D] [01][04][02][03][E8][B9][8E] 1000
Over Speed Dection Level 0x230F [01][04][23][OF][00][01][0A][4D] [01][04][02][17]1[70](B71[24] 6000
Excessive Speed Error Detection Level 0x2310 [01][04][23][10][00][01][3B][8B] [01][04][02][13][88][B4][66] 5000
Servo-Lock Function Select 0x2311 [01][04][23][11][00][01][6A][4B] [01][04][02][00][00][B9][30] 0
Multi-Step Operation Speed 1 0x2312 [01][041[23][12][00][01][9A][4B] [01][04][02][00] [00] [B9][30] 0
Multi-Step Operation Speed 2 0x2313 [01][04][23][13][00][01][CB][8B] [01]{04]{02][00][0A][39](37] 10
Multi-Step Operation Speed 3 0x2314 [01][04][23][14][00][01][7A][4A] [01][04][02][00][32][38][E5] 50
Multi-Step Operation Speed 4 0x2315 [01][04][23][15][00][01][2B][8A] [01][04][02][00][64]1(B8][DB] 100
Multi-Step Operation Speed 5 0x2316 [01][04][23][16][00][01][DB][8A] [01]{04][02][00][C8][B8][A6] 200
Multi-Step Operation Speed 6 0x2317 [01][04][23][17]1[00][01][8A][4A] [01][04][02][01][F4]1[B9][27] 500
Multi-Step Operation Speed 7 0x2318 [01][04][23][18][00][01][BA][49] [01][04][02][03][E8][B9][8E] 1000
Multi-Step Operation Speed 8 0x2319 [01][04][23][19][00][01][EB][89] [01][04][02][05][DC][BBI[F9] 1500
Velocity Command Switch Select 0x231A [01][04][23][1A][00][01][1B][89] [01][04][02][00][00][B9][30] 0
Software Position Limit Function Select 0x2400 [01][04][24][00][00][01][3B][3A] [01][04][02][00][00][B9][30] 0
INPOS1 Output Range 0x2401 [01][04][24][01][00][01][6A][FA] [01][04][02][00][64](B8][DB] 100
INPOS1 Output Time 0x2402 [01][04][24][02][00][01][9A][FA] [01][04][02][00][00][B9][30] 0
INPOS2 Output Range 0x2403 [01][04][24][04][00][01][7A][FB] [01][04](02][00][64](B8][DB 100
ZSPD Output Range 0x2404 [01][04][24][04][00][01][7A][FB] [01][04][02][00][0A](39](37] 10
TGON Output Range 0x2405 [01][04][24][05][00][01][2B][3B] [01][04][02][00][64]1([B8][DB] 100
INSPD Output Range 0x2406 [01][04][24][06][00][01][DB][3B] [01][04][02][00][64][B8][DB] 100
BRAKE Output Speed 0x2407 [01][04][24][07][00][01][8A][FB] [01][04][02][00][641(B8][DB] 100
BRAKE Output Delay Time 0x2408 [01][04][24][08][00][01][BA][F8] [01][04][02][00][64][B8][DB] 100
Torque Limit at Homing Using Stopper 0x2409 [01][04][24][09][00][01][EB][38] [01][04][02][00][FA][39][73] 250
Duration Time at Homing Using Stopper 0x240A [01][04][24][0A][00][01][1B][38] [01][04][02][00][32][38][E5] 50
Modulo Mode 0x240B [01][04][24][0B][00][01][4A][F8] [01][04][02][00][00][B9][30] 0
Modulo Factor 0x240C [01][04][24][0C][00][02][BB][38] | [01][04][04][OE][10]1[00][00](F8][A9] 3600
User Drive Name 0x240E [01][04][24][OE][00][O1][5A][F9] [01][04][02][7 2][44][9D][A3] 29252
Individual Parameter Save 0x2416 [01][04][24][16][00][01][DA][FE] [01][04][02][00][00][B9][30] 0
Adaptive Filter Function Select 0x2500 [01][04][25][00][00][01][3A][C6] [01][04][02][00][00][B9][30] 0
Notch Filter 1 Frequency 0x2501 [01][04][25][01][00][01][6B][06] [01][04][02][13][88](B4][66] 5000
Notch Filter 1 Width 0x2502 [01][04][25][02][00][01][9B][06] [01][04][02][00][01](78][FO] 1
Notch Filter 1 Depth 0x2503 [01][04][25][03][00][01][CA][CE] [01]{04]{02][00][01](78][FO] 1
Notch Filter 2 Frequency 0x2504 [01][04][25][04][00][01][7B][07] [01][04][02][13][88][B4][66] 5000
Notch Filter 2 Width 0x2505 [01][04][25][05][00][01][2A][C7] [01][04][02][00][01](78][FO] 1
Notch Filter 2 Depth 0x2506 [01][04][25][06][00][01][DA][C7] [01][04][02][00][01](78][FO] 1
Notch Filter 3 Frequency 0x2507 [01][04][25][07][00][01][8B][07] [01][04][02][13][88][B4][66] 5000
Notch Filter 3 Width 0x2508 [01][04][25][08][00][01][BB][04] [01][04][02][00][01](78][FO] 1
Notch Filter 3 Depth 0x2509 [01][04][25][09][00][01][EA][C4] [01][04][02][00][01][78][FO] 1
Notch Filter 4 Frequency 0x250A [01][04][25][0A][00][01][TA][C4] [01][04][02][13][88][B4][66] 5000
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16. Communication protocol

5) 2500~2600 address area parameter read example

Parameter name agdorr;s Sending Receiving Value
Notch Filter 4 Width 0x250B [01][04][25][0B][00][01][4B][04] [01][041[02][00][01][78][FO] 1
Notch Filter 4 Depth 0x250C | [01][04][25][0CI[00][01][FAI[C5] [01][04][02][00][011(78][FO] 1
On-line Gain Tuning Mode 0x250D [01][04][25][0D][00][01][AB][05] [01][04][02][00][00][B9](30] 0
System Rigidity for Gain Tuning 0x250E [01][04][25][OE][00][01][5B][05] [01][04][02][00][05][79](33] 5
On-line Gain Tuning Adaptation Speed 0x250F | [01][04][25][0F][00][01][0A][C5] [01][04]1[02][00][01](78][FO] 1
Off-line Gain Tuning Direction 0x2510 [01][04][25](10][00][01][3B][03] [01][04][02][00][00][B9](30] 0
Off-line Gain Tuning Distance 0x2511 [01][04][25][11][00][01][6A][C3] [01][04][02][00][05](791(33] 5
Disturbance Observer Gain 0x2512 [01][04][25][12][00][01][9A][C3] [01][04][02][00][00][B9][30] 0
Disturbance Observer Filter Time Constant 0x2513 [01][04][25][13][00][01][CB][03] [01][04][02][00][0A](39](37] 10
Current Controller Gain 0x2514 [01][04][25][14][00][01][7A][C2] [01][04][02][00][64][B8][DB] 100
Vibration Supression Filter Configuration 0x2515 [01][04]1[25][15][00][01][2B][02] [01][04][02][00][00](B9][30] 0
Vibration Supression Filter 1 Frequency 0x2516 [01][04][25][16][00][01][DB][02] [01][04][02][00][00](B9][30] 0
Vibration Supression Filter 1 Damping 0x2517 | [01][041125][17](00][01](8AI[C2] [01]04]02][00][00] [B9][30] 0
Vibration Supression Filter 2 Frequency 0x2518 [01][04][25][18][00][01][BA][C1] [01][04][02][00][00](B9][30] 0
Vibration Supression Filter 2 Damping 0x2519 | [01][04][25][19][00][01](EB][01] [01][04][02][00][00][B9](30] 0
Feedback Speed 0x2600 [01][04][26][00][00][01][3A][82] [01]{04][02][00][00][B9](30] 0
Command Speed 0x2601 [01][04][26][01][00][01][6B][42] [01][04][02][00][00][B9][30] 0
Following Error 0x2602 | [01][04][26][02][00][02][DB][43] [01]{04][04][00][00] [00][00](FB](84] 0
Accumulated Operation Overload 0x2604 [01][04][26][04][00][01][7B][43] [01][04][02][00][00][B9][30] 0
Instantaneous Maximum Operation Overload 0x2605 [01][04][26][05][00][01][2A][83] [01][04][02][00][00][B9][30] 0
DC-Link Voltage 0x2606 [01][04][26][06][00][01][DA][83] [01][04][02][01][39][78]1[B2] 313
Accumulated Regeneration Overload 0x2607 [01][04][26][07][00][01][8B][43] [01][04][02][00][00][B9](30] 0
SingleTurn Data 0x2608 | [01][04]26][08][00][02][FB][41] [01]{04][04][02] [EE] [00] [00] [9A][09] 749
Mechanical Angle 0x260A | [01][04][26][0A][00][01][1A][80] [01][04][02][00][E1][79][78] 750
Electrical Angle 0x260B [01][04][26][0B][00][01][4B][40] [01][04][02][FC][7C][FO1[D1] 0
MultiTurn Data 0x260C | [01][04][26][0C][00][02][BA][80] [01][04][04][00] [00][00][00](FB](84] 0
Drive Temperature 1 0x260E [01][04][26][0E][00][01][5B][41] [01][04][02][00][27][F91[2A] 37
Drive Temperature 2 0x260F | [01][04][26][0F][00][01][0A][81] [01][04][02][00][29](78][EE] 40
Encoder Temperature 0x2610 | [01][041[26][10][00][01][3B][47] [01]04]02][00][00] [B9][30] 0
Motor Rated Speed 0x2611 [01][04][26][11][00][01][6A][87] [01]{04][02] [0B] [B8](BE](72] 3000
Motor Maximum Speed 0x2612 | [01]104]26](12][00][01][9A][87] [01]{04]{02][13][88] [B4][66] 5000
Drive Rated Current 0x2613 | [01][04](26][13][00][01][CB][47] [01][04][02][00][43][F8](C1] 67
FPGA Version 0x2614 [01][04][26][14][00][03][FB][47] | [01]{04][06]1[2E][30]1[32][31]1[00][00][79][AE] 0.12
Hall Signal Display 0x2617 [01][04][26](17][00][01][8A][86] [01][04][02][00][04][B8][F3] 4
Bootloader Version 0x2618 | [01][04][26][18][00][03][3B][44] | [01][04](06][2E]1[30]1[36]1[30]1[00][00][29](5E] 0.06
Warning Code 0x261B [01][04][26][1B][00][01][4A][85] [01][04][02][00][00][B9](30] 0
Analog Input 1 Value 0x261C | [01][04]26][1C][00][01][FB][44] [01][04]1[02][FF][E6][79][4A] 65504
Analog Input 2 Value 0x261D [01][04][26][1D][00][01][AA][84] [01]{04][02][FF][CO][F8][90] 65472
RMS Operation Overload 0x2623 [01][04][26][23][00][01][CB][48] [01]{04][02][00][00][B9](30] 0
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16-32

6) 2700~2800 address area parameter read example

Com.

Parameter name . Sending Receiving Value
Procedure Command Code 0x2700 [01][04][27][00][00][01][3B][7E] [01][04][02][00][00][B9][30] 0
Procedure Command Argument 0x2701 [01][04][27][01][00][01][6A][BE] [01][04][02][00] [00](B9][30] 0
[Third Party Motor] Type 0x2800 [01][04][28][00][00][01][38][6A] [01][04][02][00][00][B9][30] 0
[Third Party Motor] Number of Poles 0x2801 [01][04][28][01][00][01][69][AA] [01][04][02][00][08] [B8][F6] 8
[Third Party Motor] Rated Current 0x2802 [01][04][28][02][00][02][D9][AB] [01][04][04]1[F5]1[C3][40][38][08][66] 2.89
[Third Party Motor] Maximum Current 0x2804 | [01][04][28][04][00][02][39][AA] [01][04][04][B8][52][411[0A][CE][A2] 8.67
[Third Party Motor] Rated Speed 0x2806 | [01][04][28][06][00][01][D8][6B] [01][04][02][0B][B8][BE][72] 3000
[Third Party Motor] Maximum Speed 0x2807 | [01][04]1(28][07](00][01][89](AB] [01]{04]{02][13][88] [B4][66] 5000
[Third Party Motor] Inertia 0x2808 [01][04][28][08][00][02][FO][AI] [01][04][04][5A][1D][3E][A4][68](81] 0.321
[Third Party Motor] Torque Constant 0x280A [01][04][28][0A][00][02][58][69] [01][04][04][85][1F]1[3E][EB][B3][61] 0.46
[Third Party Motor] Phase Resistance 0x280C | [01][04][28][0C][00][02][B8][68] [01][04][04][EB][851[3F][51][0F][85] 0.82
[Third Party Motor] Phase Inductance 0x280E [01][04][28][OE][00][02][19][A8] [01][04][04][3D][7 1][40][6A][17][DC] 3.66
[Third Party Motor] TN Curve Data 1 0x2810 [01][04][28][10][00][01][39][AF] [01][04][02][0B][B8](BE][72] 3000
[Third Party Motor] TN Curve Data 2 0x2812 [01][04][28][12][00][02][D8][6E] [01][04][04][00] [00][42] [C8][CA][B2] 100
[Third Party Motor] Hall Offset 0x2814 [01][04][28][14][00][01][78][6E] [01][04]{02][00][00] [B9][30] 0
7) 3000~3100 address area parameter read example
Parameter name ac(i:c?rr:s',s Sending Receiving Value
Control Mode 0x3000 [01][04][30][00][00][0T][3E][CA] [01][04][02][00]1[00][B9][30] 0
Coordinate Select 0x3001 [01][04][30][01][00][01][6F][0A] [01][04][02][00][00][B9](30] 0
Baud Rate Select 0x3002 [01][04][30][02][00][01][9F][0A] [01][04][02][00][03](FI1[31] 3
Pulse Input Logic Select 0x3003 [01][04][30][03][00][01][CE][CA] [01][04][02][00][00](B9](30] 0
Pulse Input Filter Select 0x3004 [01][04][30][04][00][01][7F][0B] [01][04][02][00][00][B9][30] 0
PCLEAR Mode Select 0x3005 [01][04][30][05][00][01][2E][CB] [01][04][02][00][00](B9](30] 0
Encoder Ouptput Pulse 0x3006 | [01][04][301[06][00][02][9E][CA] [01][041[041[271[10][00][00][FOI{F5] 10000
Encoder Output Mode 0x3008 [01][04][30][08][00][01][BF][08] [01][04]{02][00] [00][BY][30] 0
Start Index Number(0~63) 0x3009 [01][04][30][09][00][O1][EE][C8] [01][04][02][00][40]1(B8][CO] 64
Index Buffer Mode 0x300A [01][04][30][0A][00][0T][1E][C8] [01][04][02][00][01][78][FO] 1
1/0 Configuration 0x300B [01][04][30][0B][00][01][4F][08] [01][04][02][00][00][B9][30] 0
Index0.IndexType 0x3101 [01][04][31][01][00][01][6E][F6] [01][04][02][00][00][B9](30] 0
Index0.Distance 0x3102 [01][04][31][02][00][02][DE][F7] [01][04][041[0D][40][00][03][B8][FD] 51200000
Index0.Velocity 0x3104 [01][04][31][04][00][02][3E][F6] [01][04][04][55][55][00]1[01][3B][98] 87381
Index0.Acceleration 0x3106 [01][04][31][06][00][02][9F][36] [01][04][041[00][00][01][90][FA][78] 26214400
Index0.Deceleration 0x3108 [01][04][31][08][00][02][FE][F5] [01][04][04][00][00] [0 11[90][FA][78] 26214400
Index0.RegDistance 0x310A | [011[04][31][0AI[00][02][5F][35] [01][041[04][86][A0][00][01][13][2E] 100000
Index0.RegVelocity 0x310C [01]104][31][0C][00][02][BF][34] [01][04][04][42][40][00][OF][AE][2C] 1000000
Index0.RepeatCount 0x310E [011[04][31][OE][00][01][5E][F5] [01]104][02][00][01](78][FO] 1
Index0.DwellTime 0x310F [01][04][31][OF][00][01][OF][35] [01][041[02][07][DO][BAI[9C] 2000
Index0.Next Index 0x3110 [01][04][31](10][00][01][3E][F3] [01][04][02][00][00][B9][30] 0
Index0.Action 0x3111 [01][041[311[11][00][01][6F](33] [01][04][02][00][02](38][F1] 2
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16. Communication protocol

8) 6000 address area parameter read example

Parameter name ag;r:és Sending Receiving Value
Quick Stop Option Code 0x6003 [01][04][60][03][00][01][DF][CA] [01][04][02][00][02](38][F1] 2
Shutdown Option Code 0x6004 [01]{04](60][04][00][01][6E][0B] [01][04][02][00][00](B9][30] 0
Disable Operation Option Code 0x6005 [01][04][60][05][00][01][3F][CB] [01][04][02][00][01](78][FO] 1
Halt Option Code 0x6006 [01][04][60][06][00][01][CF][CB] [01][04][02]{00][00][B9][30] 0
Fault Reaction Option Coed 0x6007 [01]{04](60][07][00][01][9E][0B] [01][04][02][00][00][B9][30] 0
Modes of Operation 0x6008 [01][04][60][08][00][0T][AE][08] [01]{04]1[02][00][FF1[F9][70] 255
Modes of Operation Display 0x6009 [01][04][60][09][00][01][FF][C8] [01][04][02][00][FF](F9][70] 255
Position Demand Valude 0x600A [01][04][60][0A][00][02][4F][C9] [01][04][04]1[00][00][00][00][FB][84] 0
Position Actual Internal Value 0x600C [01][04][60][0C][00][02][AF][C8] [01][04][041[00][00][00][00][FB][84] 0
Position Actual Value 0x600E [01]{04][60][0E][00][02][OE][08] [01][04][04]1[00][00][00][00][FB][84] 0
Following Error Window 0x6010 [01]{04][60][10][00][02][6E][OE] [01][04][04][27][CO][00][09][31][0A] 600000
Following Error Timeout 0x6012 [01][04][60][12][00][01][8F][CF] [01]{04][02][00][00](B9](30] 0
Position Window 0x6013 [01][04][60][13][00][02][9E][OE] [01][04][04][00][641[00][00](BA][5B] 100
Position Window Time 0x6015 [01]{04][60][15][00][01][3E][OE] [01][04][02][00][00][B9][30] 0
Velocity Demand Value 0x6016 [01]{04](60][16][00][02][8E][OF] [01][04][04]1[00][00][00][00][FB][84] 0
Velocity Actual Value 0x6018 [01]{04][60][18][00][02][EF][CC] [01]{04][04]1[00]1[011[00][00][AA][44] 1
Velocity Window 0x601A [01][04][60][1A][00][01][OE][0D] [01][04][02][4E][20][8D][48] 20000
Velocity Window Time 0x601B [01][04][60][1B][00][01][5F][CD] [01][04][02][00][00](B9](30] 0
Target Torque 0x601C [01][04][60][1C][00][01][EE][OC] [01]{04][02][00][00][B9][30] 0
Maximum Torque 0x601D | [01][04][60][1D][00][01][BFI[CC] [01]{04][02][OB] [B8][BE][72] 3000
Torque Demand Value 0x601E [01][04][60][1E][00][01][4F][CC] [01]{04][02][00][00](B9](30] 0
Motor Rated Torque 0x601F [01][04][60][1F][00][02][5E][0D] [01][04][041[01][52][00][00][5B][A9] 338
Torque Actual Value 0x6021 [01][04][60][21][00][01][7F][CO] [01][04][02][00][00][B9][30] 0
Home Offset 0x6024 [01][04][60][24][00][02][2F][CO] [01][04][04][00][00][00][00][FB][84] 0
Software Position Limit (Min) 0x6028 | [01][04][60][28][00][02](EFI[C3] | [01][04][04][36][00][C4][65][66](E7] | -1000000000
Software Position Limit (Max) 0x602A | [01][04][60][2A][00][02][4E][03] | [01][04][04][CA][00][3B][9A][(57][07] | 1000000000
Quick Stop Deceleration 0x6034 | [01][04][60][34][00][02][2E][05] | [01][04][04][0D][40][00][03](B8](FD] 200000
Gear Ratio (Motor revolutions) 0x603A [01]{04][60][3A][00][02][4F][C6] [01][04][04]1[00][01][00][00][AA][44] 1
Gear Ratio (Shaft revolutions) 0x603C [01][04][60][3C][00][02][AF][C7] [01][04][04][00][01][00][00][AA][44] 1
Homing Method 0x603E [01][04][60][3E][00][01][4E][06] [01][04][02][00][22](39][29] 34
Homing Speed (switch) 0x6041 [01][04][60][41][00][02][3FI[DF] | [01][04]{04][A1]1[20][00][07][98](70] | 128000000
Homing Speed (zero) 0x6043 [01][04][60][43][00][02][9E][1F] | [01][04][04][86][AO][00][01][13][2E] 100000
Homing Acceleration 0x6045 | [01][04][60][49][00][02][BEI[1D] | [01][04][04][00][00][00][00][FB][84] 200000
Velocity Offset 0x6049 [01]{04][60][49][00][02][BE][1D] [01]{04]{04][00][00][00][00][FB][84] 0
Torque Offset 0x6048 [01][04][60][4B][00][01][5F][DC] [01][04][02][00][00][B9][30] 0
Touch Probe Function 0x604C [01]{04][60][4C][00][OT][EE][1D] [01][04][02][00] [33][F9][25] 51
Touch Probe Status 0x604D [01][041[60][4D]1[00][01][BFI[DD] [01]{04][02][00][011(78][FO] 1
Touch Prove 1 Positive Edge Position Value 0x604E [01][04][60][4E][00][02][OF][DC] [01]{04][04][00][00][00][00][FB][84] 0
Touch Prove 1 Negative Edge Position Value 0x6050 [01][04][60][50][00][02][6F][DA] [01][04][04][00][00][00][00][FB][84] 0
Touch Prove 2 Positive Edge Position Value 0x6052 [01][04][60][52][00][02][CE][1A] [01][04][04]1[00][00][00][00][FB][84] 0
Touch Prove 2 Negative Edge Position Value 0x6054 [01]{04][60][54][00][02][2E][1B] [01][04][04]1[00][00][00][00][FB][84] 0
Positive Torque Limit Value 0x605C [01][04][60][5C][00][01][EF][D8] [01][04][02][0B][B8][BE][72] 3000
Negative Torque Limit Value 0x605D [01][04](60][5D][00][01][BE][18] [01][04][02][0B][B8][BE][72] 3000
Following Error Actual Value 0x605E [01][04][60][5E][00][02][OE][19] [01][04][04]1[00][00][00][00][FB][84] 0
Position Demand Internal Value 0x6060 [01]{04][60][60][00][02][6F][D5] [01][04][04]1[00][00][00][00][FB][84] 0
Digital Inputs 0x6062 [01][04][60][62][00][02][CE][15] [01][04]{041[00][00][00] [00][FB][84] 0
Digital Outputs (Physical) 0x6066 | [01][04][60][66][00][02][8F][D4] | [01][04][04][00][00][2E][00][E6][24] 771751936
Digital Outputs (Bit mask) 0x6068 [01]{04][60][68][00][02](EE][17] [01]{04]{04][00][00][00][00](FB][84] 0
Target Velocity 0x606A [01][04][60][6A][00][02][4F][D7] [01][04][04][00][00][00][00][FB][84] 0
Supported Drive Modes 0x606C | [01][04][60][6C][00][02][AFI[D6] | [01][04]1[04][03][ED][00][00][6B][F5] 1005
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16. Communication protocol

(5) Write Single Coil (0x05)

Turns ON or OFF the value of a single bit input.

B Request
Function code 1Byte 0x05
Output Address 2Byte 0x0000 to OXFFFF
Output Value 2Bytes 0x0000 or OxFF00
B Request OK
Function code 1Byte 0x05
Output Address 2Byte 0x0000 to OXFFFF
Output Value 2Byte 0x0000 or OxFF00
B Response not OK
Error code 1Byte 0x85
Exception code 1Byte 0x01 ~ 0x04

Command code Write Single Coil can control single bit input corresponding to drive status inputs
1 and 2. The addresses corresponding to drive status inputs 1 and 2 are as follows.
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16. Communication protocol

B Drive status Input 1, 2 communication address

Communication Communication
address Output Access address Output Accessi
Hexade address ibility Hexadeci address bility
Decimal Decimal
cimal mal

0 0x0000 POT RW 16 0x0010 START RW
1 0x0001 NOT RwW 17 0x0011 PAUSE RW
2 0x0002 HOME RwW 18 0x0012 REGT RW
3 0x0003 STOP RwW 19 0x0013 HSTART RW
4 0x0004 PCON RwW 20 0x0014 ISELO RW
5 0x0005 GAIN2 RwW 21 0x0015 ISEL1 RW
6 0x0006 P _CL RwW 22 0x0016 ISEL2 RW
7 0x0007 N_CL RwW 23 0x0017 ISEL3 RW
8 0x0008 MODE RwW 24 0x0018 ISEL4 RW
9 0x0009 Reserved RwW 25 0x0019 ISEL5 RW
10 0x000A EMG RwW 26 Ox001A ABSRQ RW
11 0x000B A_RST RwW 27 0x001B JSTART RW
12 0x000C SV_ON RwW 28 0x001C JDIR RW
13 0x000D SPD1/LVSF1 RwW 29 0x001D PCLEAR RW
14 0x000E SPD2/LVSF2 RW 30 0x001E AOVR RW
15 0x000F SPD3 RW 31 0x001F Reserved RW

Example 1) ON writing POT Input contact status

B Request

N|OE§i ® | Function Ad?il:(tag:tHi Ad%;gggtLo Omplgi.value V(;;:th UILto ClREIAD ) ek Le

0x01 0x05 0x00 0x00 OxFF 0x00 0X8C O0x3A

B Request OK

Nﬁg ® | Function Ad%trjézlsﬂm Ad(gkgggtLo Ompﬁi.value vglttg lo | CRCHI | CRCLo

0x01 0x05 0x00 0x00 OxFF 0x00 0X8C O0x3A

B Response not OK

Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x85 0x01 ~ 0x04 - -

Example 2) OFF writing POT Input contact status

| 16-35



16. Communication protocol

B Request
Node . Output Output Output Value | Output Value .

ID ALl Address Hi | Address Lo Hi. Lo GRE 1 grele
0x01 0x05 0x00 0x00 0x00 0x00 0xCD OxCA
B Request OK
Node . Output Output Output Value | Output Value .

ID AUl Address Hi | Address Lo Hi. Lo Sl SR
0x01 0x05 0x00 0x00 0x00 0x00 0XCD OxCA
B Response not OK

Node ID Error Code Exception Code CRC Hi CRC Lo

0x01 0x85 0x01 ~ 0x04 - -

16-36

1) Example of Digital I/0O input/output status value protocol

Function Contact status ON writing Contact status OFF writing
POT [01][05][O0][OC][FFI[O0I[8CI[3A] [01][05][00][00][00][00][CD][CA]
NOT [01][05][00][01][FF][00][DD][FA] [01][05][00][01][00][00][9C][0A]
HOME [01][05][00][02][FF][0Q][2D][FA] [01][05][00][02][00][00][6C][0A]
STOP [01][05][00][03][FFI[00][7C][3A] [01][05][00][03][00][00][3D][CA]
PCON [01][05][00][04][FF][00][CD][FB] [01][05][00][04][00][00][8C][0B]

GAIN2 [01][05][00][O5][FF][00][9C][3B] [01][05][00][05][00][00][DD][CB]
P_CL [01][05][00][06][FF][00][6C][3B] [01][05][00][06][00][00][2D][CB]
N_CL [01][05][00][07][FF][00][3D][FB] [01][05][00][07][00][00][7C][0B]
MODE [01][05][00][08][FF][00][OD][F8] [01][05][00][08][00][00][4C][08]
EMG [01][05][O0][OA][FFI[O0I[AC][38] [01][05][00][OA][00][O0][ED][C8]
A_RST [01][05][00][OB][FF][O0][FD][F8] [01][05][00][0B][00][00][BC][08]
SV_ON [01][05][00][OC][FF][00][4C][39] [01][05][00][0C][00][00][0D][CI]
SPD1/LVSF1 [01][05][O0][OD][FF][00][1D][F9] [01][05][00][0D][00][00][5C][09]
SPD2/LVSF2 [01][O5][OO][OE][FF][OO][ED]I[F9] [01][05][00][OE][00][00][AC][09]
SPD3 [01][O5][O0][OF][FF][00][BC][39] [01][05][00][OF][00][00][FD][CI]
START [01][05][00][10][FF][00][8D][FF] [01][05][00][10][00][00][CC][OF]
PAUSE [01][05][00][ 1 1][FFI[0O0][DCI[3F] [01][05][00][11]1[00][00][9DIICF]
REGT [01][05][00][12][FF][00][2C][3F] [01][05][00][12][00][00][6D][CF]

HSTART [01][05][00][13][FF][00][7D][FF] [01][05][00][13][00][00][3C][OF]
ISELO [01][05][00][14][FFI[O0][CCI[3E] [01][05][00][14][00][00][8DIICE]
ISEL1 [01][05][00][15][FFI[O0][9DI[FE] [01][05][00][15][00][00][DC][OE]
ISEL2 [01][O5][00][16][FFI[00][6D][FE] [01][05][00][16][00][00][2C][OE]
ISEL3 [01][05][00][17][FFI[00][3CI[3E] [01][05][00][17][00][00][7 D][CE]
ISEL4 [01][05][00][18][FFI[00][0C][3D] [01][05][00][18][00][00][4D][CD]
ISELS [01][05][00][19][FF][00][5D][FD] [01][05][00][19][00][00][1C][0D]

ABSRQ [01][05][00][1A][FFI[OO][ADI[FD] [01][05][00][1A][00][00][EC][OD]

JSTART [01][05][00][1B][FF][00][FC][3D] [01][05][00][1B][00][00][BD][CD]
JDIR [01][05][00][1C][FF][00][4D][FC] [01][05][00][1C][00][00][0C][0C]

PCLEAR [01][O5][00][1D][FFI[00][1CI[3C] [01][05][00][1D][00][00][5D][CC]
AOVR [01][05][00][TE][FF][OO][EC][3C] [01][05][00][1E][0Q][00][AD][CC]




16. Communication protocol

(6) Write Single Register (0x06)

Writes a value to a single register (16 bit data).

B Request
Function code 1Byte 0x06
Starting Address 2Bytes 0x0000 to OXFFFF
Quantity of Registers 2Bytes 0x0000 to OXFFFF
B Request OK
Function code 1Byte 0x06
Starting Address 2Bytes 0x0000 to OXFFFF
Quantity of Registers 2Bytes 0x0000 to OXFFFF
B Response not OK
Error code 1Byte 0x86
Exception code 1Byte 0x01 ~ 0x06

Example 1) In case of changing the value of inertia ratio (Address: 0x2100) to 200.

B Request
Node . Starting Starting Quantity of Quantity of .

ID RIS Address Hi | Address Lo | Register Hi. Register Lo GRSIRI grele
0x01 0x06 0x21 0x00 0x00 0xC8 0x82 0x60
B Request OK
Node . Starting Starting Quantity of Quantity of .

ID ALl Address Hi | Address Lo | Register Hi. Register Lo CRE IRl GrelE
0x01 0x06 0x21 0x00 0x00 0xC8 0x82 0x60

Change the value of inertia ratio (Address: 0x2100) to 200 (or 0x00C8). .

B Response not OK

Node ID Error Code

Exception Code

CRC Hi

CRC Lo

0x01 0x86

0x01 ~ 0x06
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1) 2000 address area parameter read example

Com.

Parameter name address Sending Value
Motor ID 0x2000 [01][06][20][00]1[00]1[64][83]1[E1] 100
Encoder Type 0x2001 [01][06][20][01][00][00][12][0A] 0
Encoder Pulse per Revolution 0x2002 - 12000
Node ID 0x2004 [01][06][20][011[00]1[01][12][0A] 1
Rotation Direction Select 0x2005 [01][06][20][05][00]1[00][92][0B] 0
Absolute Encoder Configuration 0x2006 [01][06][20][06][00]1[01][A3][CB] 1
Main Power Fail Check Mode 0x2007 [01][06][20][07][00]1[00]1[33][CB] 0
Main Power Fail Check Time 0x2008 [01][06][20][08][00][14][03][C7] 20
7SEG Display Selection 0x2009 [01][06][20][09]1[00]1[00][52][08] 0
Regeneration Brake Resistor Configuration 0x200A [01][06][20][0A][00][00][A2][08] 0
Regeneration Brake Resistor Derating Factor 0x200B [01][06][20][0B][00]1[64][F2][23] 100
Regeneration Brake Resistor Value 0x200C [01][06][20][0C][00][28]1[42][17] 40
Regeneration Brake Resistor Power 0x200D [01][06][20][0D][00][50](13][F5] 80
Peak Power of Regeneration Brake Resistor 0x200E [01][06][20][0E][00][64][EE][09] 100
Duration Time Peak Power of Regeneration Brake Resistor 0x200F [01][06][20][0F][131[88][BF][5F] 5000
Overload Check Base 0x2010 [01][06][20][10][00]1[64](82][24] 100
Overload Warning Level 0x2011 [01][06][20][11]1[001[32][53][DA] 50
PWM Off Delay Time 0x2012 [01][06][20][12][00][0A][A2][08] 10
Dynamic Brake Control Mode 0x2013 [01][06][20][13]1[00]1[00][73][CF] 0
Emergency Stop Configuration 0x2014 [01][06][20][14][00][01][03][CE] 1
Warning Mask Configuration 0x2015 [01][06][20][15][00]1[00]1[93][CE] 0
U Phase Current Offset 0x2016 [01][06][20][16][00][00][63][CE] 0
V Phase Current Offset 0x2017 [01][06][20][171[00][00][32][OE] 0
W Phase Current Offset 0x2018 [01][06][20][18][00]1[00][02][0D] 0
Magnetic Pole Pitch 0x2019 [01][06][20][191[09]1[60][55]1[B5] 2400
Linear Scale Resolution 0x201A [01][06][20][1A][03][E8][A3][73] 1000
Commutation Method 0x201B [01][06][20][1B][00][00][F2][0D] 0
Commutation Current 0x201C [01][06][20][1C][01][F4][43][DB] 500
Commutation Time 0x201D [01][06][20][1D][03][E8][12][B2] 1000
Grating Period of Sinusoidal Encoder 0x201E [01][06][20][1E][00][28][E2][12] 40
Homing Done Behaviour 0x201F [01][06][20][1F][00][00][B3][CC] 0
Velocity Function Select 0x2020 [01][06][20][20][00][00][83][CO] 0
Motor Hall Phase Config 0x2021 [01][06][20][21]1[00][00][D2][00] 0




16. Communication protocol

2) 2100 address area parameter read example

Parameter name agocl)rrgés Sending Value
Inertia Ratio 0x2100 [01][06][21][00][00][64](82][1D] 100
Position Loop Gain 1 0x2101 [01][06][211[01]1[00][32][53][E3] 50
Speed Loop Gain 1 0x2102 [01][06][21][02][00][4B][62][01] 75
Speed Loop Integral Time Constant 1 0x2103 [01][06][21][03][00][32](F2][23] 50
Torque Command Filter Time Constant 1 0x2104 [01][06][21][04][00][05][02][34] 5
Position Loop Gain 2 0x2105 [01][06][21][05][00][1E][13][FF] 30
Speed Loop Gain 2 0x2106 [01][06][211[06][00][32][E2][22] 50
Speed Loop Integral Time Constant 2 0x2107 [01][06][21][07][00]1[32][B3][E2] 50
Torque Command Filter Time Constant 2 0x2108 [01][06][21][08][00]1[05][C2][37] 5
Position Command Filter Time Constant 0x2109 [01][06][211[09][00][00][531[F4] 0
Position Command Average Filter Time Constant 0x210A [01][06][21][0A][00]1[00][A3][F4] 0
Speed Feedback Filter Time Constant 0x2108B [01][06][21][0B][00][05]1[32][37] 5
Velocity Feed-forward Gain 0x210C [01][06][21][0C][00][00][43][F5] 0
Velocity Feed-forward Filter Time Constant 0x210D [01][06][21][0D][00]1[0A][92][32] 10
Torque Feed-forward Gain Ox210E | [01][06][21][0E][00][00][E2](35] 0
Torque Feed-forward Filter Time Constant 0x210F [011[06][211[0F][00][0A][33]1[F2] 10
Torque Limit Function Select 0x2110 [01][06][21][10][00][02](03][F2] 2
External Positive Torque Limit Value 0x2111 [01][06][21][11][0B][B8][D4][B1] 3000
External Negative Torque Limit Value 0x2112 [01][06][21][12][0B][B8][24][B1] 3000
Emergency Stop Torque 0x2113 [01][06][21][13]1[03][E8][72][8D] 3000
P/PI Control Conversion Mode 0x2114 [01][06][21][14]1[00]1[00][C3][F2] 0
P Control Switch Torque 0x2115 | [01][06][21][15][01][F4][92][25] 500
P Control Switch Speed 0x2116 [01][06][21][16][00]1[64][63][D9] 100
P Control Switch Acceleration 0x2117 [01][06][21][17]1[03][E8][33][4C] 1000
P Control Switch Following Error 0x2118 [01][06][21][18][00]1[64]1[BB][F1] 100
Gain Conversion Mode 0x2119 [01][06][211[18][00][64][02][1A] 0
Gain Conversion Time 1 0x211A [01][06][211[1A][00][02][23][FO] 2
Gain Conversion Time 2 0x211B [01][06][21][1B][00][02][72][30] 2
Gain Conversion Waiting Time 1 0x211C [01][06][21][1C][00]1[00][42][30] 0
Gain Conversion Waiting Time 2 0x211D [01][06][211[1D1[00][00][13][FO] 0
Dead Band for Position Control 0x211E [011[06][211[1E][00][00][E3][FO] 0
Drive Control Input 1 0x211F [01][06][21][1F][00][00][B2](30] 0
Drive Control Input 2 0x2120 [01][06][21][20][00]1[00][82][3C] 0
Drive Status Output 1 0x2121 - -
Drive Status Output 2 0x2122 - -
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3) 2200 address area parameter read example

Parameter name agc(i)rr:s-s Sending Value
Digital Input Signal 1 Selection 0x2200 [01][06][22][00][00][OF][C3]1[B6] 15
Digital Input Signal 2 Selection 0x2201 [01][06][22][01][00]1[01][13][B2] 1
Digital Input Signal 3 Selection 0x2202 [01][06][22][02][00][02][A3][B3] 2
Digital Input Signal 4 Selection 0x2203 [01][06][22][03][00][0C]1(73][(B7] 12
Digital Input Signal 5 Selection 0x2204 [01][06][22][04]1[00][10][C3][BF] 16
Digital Input Signal 6 Selection 0x2205 [01][06][22][05][00]1[04][92][70] 4
Digital Input Signal 7 Selection 0x2206 [01][06][22]1[06][00]1[12][E3][BE] 18
Digital Input Signal 8 Selection 0x2207 [01][06][22][07][00][0B]1[73][B4] 11
Digital Input Signal 9 Selection 0x2208 [01][06][22][08][00][03][42][71] 3
Digital Input Signal 10 Selection 0x2209 [01][06][22][09][00][13][12][7D] 19
Digital Input Signal 11 Selection 0x220A [01][06][22][0A][00][14][A3][BF] 20
Digital Input Signal 12 Selection 0x220B [01][06][22][0B][00]1[15][33][BF] 21
Digital Input Signal 13 Selection 0x220C [01][06][22][0C][00][16][C2][7F] 22
Digital Input Signal 14 Selection 0x220D [01][06][22][0D][001[17]1[52][7F] 23
Digital Input Signal 15 Selection 0x220E [01][06][22][OE][00][18][E2][7B] 24
Digital Input Signal 16 Selection 0x220F [01][06][22][0OF][00]1[19]1[72][7B] 25
Digital Output Signal 1 Selection 0x2210 [01][06][22][10][00][02][03][B6] 32770
Digital Output Signal 2 Selection 0x2211 [01][06][22][11][00][03]1[93][B6] 3
Digital Output Signal 3 Selection 0x2212 | [01][061[22][12][00][01](E21[77] | 32769
Digital Output Signal 4 Selection 0x2213 [01][06][22][13][00]1[05][B2][74] 5
Digital Output Signal 5 Selection 0x2214 [01][06][22][14]1[00]1[10][C2][7A] 16
Digital Output Signal 6 Selection 0x2215 [01][06][22][15]1[001[11][52][7A] 17
Digital Output Signal 7 Selection 0x2216 [01][06][22][16][00][OA][E2][71] 10
Digital Output Signal 8 Selection 0x2217 [01][06][22][17]1[00][06][B3][B4] 6
Analog Torque Input(command/limit) Scale 0x2218 [011[06][22][18][00]1[64][02][5E] 100
Analog Torque Input(command/limit) Offset 0x2219 [01][06][22][19][00][00][52][75] 0
Analog Velociity Override Mode 0x221A [01][06][22][1A][00][00][A2][75] 0
Analog Velocity Input(command/override) Offset 0x221B [01][06][22][1B1[00][00][F3][B5] 0
Analog Monitor Output Mode 0x221C [01][06][22][1C][00][00]1[42][74] 0
Analog Monitor Channel 1 Select 0x221D [01][06][22][1D][00][00][13][B4] 0
Analog Monitor Channel 2 Select Ox221E - -
Analog Monitor Channel 1 Offset 0x2220 - -
Analog Monitor Channel 2 Offset 0x2222 - -
Analog Monitor Channel 1 Scale 0x2224 - -
Analog Monitor Channel 2 Scale 0x2226 - -
Analog Velocity Command Filter Time Constant 0x2228 [01][06][22][28]1[00][02][82][7B] 2
Analog Torque Command Filter Time Constant 0x2229 [01][06][22][29]1[00]1[02][D3]1[BB] 2
Analog Velocity Command Scale 0x222A [01][06][22][2A][00]1[64][A3][91] 100
Analog Velocity Command Clamp Level 0x222B [01][06][22][2B][00]1[00][F3][BA] 0




16. Communication protocol

4) 2300~2500 address area parameter read example

Parameter name ag(;)rr:és Sending Value
Jog Operation Speed 0x2300 [01][06][23][00]1[01]1[F4]1(82]1[59] 500
Speed Command Acceleration Time 0x2301 [01][06][23][01]1[00][C8][D2][18] 200
Speed Command Deceleration Time 0x2302 [01][06][23][02][00][C8][22][18] 200
Speed Command S-curve Time 0x2303 [01][06][23][03][00][00][72][4E] (o]
Program Jog Operation Speed 1 0x2304 [01][06][23][04][00][00][C31[8F] [0}
Program Jog Operation Speed 2 0x2305 [01][06][23]1[05]1[01]1[F4]1[92][58] 500
Program Jog Operation Speed 3 0x2306 [01][06][23][06][00]1[00][62][4F] 0
Program Jog Operation Speed 4 0x2307 [01][06][23]1[07]1[FE][OC][73][EA] 65036
Program Jog Operation Time 1 0x2308 [01][06][23]1[08]1[01][F4]1[03]1[9B] 500
Program Jog Operation Time 2 0x2309 [01][06][23]1[091[13]1[88]1[5F1[1A] 5000
Program Jog Operation Time 3 0x230A [01][06][23]1[0A][01][F4]1[A2][5B] 500
Program Jog Operation Time 4 0x230B [01][06][23]1[0B][13][88][FEI[DA] 5000
Index Pulse Search Speed 0x230C [01][06][23][0C][00][14][42][42] 20
Speed Limit Function Select 0x230D [01][06][23][0D][00][00][13][8D] (o]
Speed Limit Value at Torque Control Mode O0x230E [01][06][23][OE][O3][E8][E3][33] 1000
Over Speed Dection Level Ox230F [01][06][23]1[0F][17]1[701[BC][59] 6000
Excessive Speed Error Detection Level 0x2310 [01][06][23][101[13][88][8E][DD] 5000
Servo-Lock Function Select 0x2311 [011[06][23][11]1[00][00][D2][4B] 0
Multi-Step Operation Speed 1 0x2312 [01][06][23]1[12][00][00][22][4B] o
Multi-Step Operation Speed 2 0x2313 [01][06][23]1[13]1[00][OA][F3][8C] 10
Multi-Step Operation Speed 3 0x2314 [01][06][23]1[14]1[00]1[32][43][9F] 50
Multi-Step Operation Speed 4 0x2315 [01][06][23]1[15]1[00]1[64][92][61] 100
Multi-Step Operation Speed 5 0x2316 [01][06][23][16][00][C8][62][1C] 200
Multi-Step Operation Speed 6 0x2317 [01]1[06][23]1[17]1[01]1[F41[32][5D] 500
Multi-Step Operation Speed 7 0x2318 [01][06][231[18][03]1[E8][02][F7] 1000
Multi-Step Operation Speed 8 0x2319 [01][06][23]1[19]1[05][DC][51][40] 1500
Velocity Command Switch Select Ox231A [01][06][23]1[1A][00]1[00]1[A3][89] o]
Software Position Limit Function Select 0x2400 [01][06][24][00][00][00][831[3A] 0]
INPOS1 Output Range 0x2401 [01][06][24][01][00]1[64][D3][11] 100
INPOS1 Output Time 0x2402 [01][06][24][02][00][00][9A]I[FA] (0]
INPOS2 Output Range 0x2403 [01][06][24]1[04]1[00]1[64][C3][10] 100
ZSPD Output Range 0x2404 [01][06][24][04]1[00][0A][42][FC] 10
TGON Output Range 0x2405 [01][06][24][05]1[00][64](92][DO] 100
INSPD Output Range 0x2406 [01][06][24][06]1[00][64][62][DO] 100
BRAKE Output Speed 0x2407 [01][06][24]1[07]1[00]1[64]([33][10] 100
BRAKE Output Delay Time 0x2408 [01][06][24][08]1[00]1[64][03][13] 100
Torque Limit at Homing Using Stopper 0x2409 [01][06][24][09][00][FA][D3]1[7B] 250
Duration Time at Homing Using Stopper Ox240A [01][06][24][0A][00]1[32][22][ED] 50
Modulo Mode 0x240B [01][06][24][0B][00][00][F2][F8] (0]
Modulo Factor 0x240C - 3600
User Drive Name 0x240E [01][06][24]1[0E][7 2]1[44][C6][6A] 29252
Individual Parameter Save 0x2416 [01]1[06][241[16][00]1[00][62][FE] o
Adaptive Filter Function Select 0x2500 [01][06][25][00][00][00][82][C6] o]
Notch Filter 1 Frequency 0x2501 [01]1[06]1[25]1[011[13]1[88][DE]I[50] 5000
Notch Filter 1 Width 0x2502 [01]1[06][25][02]1[00]1[01][E2][C6] 1
Notch Filter 1 Depth 0x2503 [01]1[06][25][03][00][01]1[B3][06] 1
Notch Filter 2 Frequency 0x2504 [01][06][25][041[13][88][CE][51] 5000
Notch Filter 2 Width 0x2505 [01][06][25][05]1[00]1[01]([53][07] 1
Notch Filter 2 Depth 0x2506 [01][06][25][06]1[00][01]1[A3]1[07] 1
Notch Filter 3 Frequency 0x2507 [01][06][25][071[13]1[88][3E][51] 5000
Notch Filter 3 Width 0x2508 [011[06][25][08][00][01][C2][C4] 1
Notch Filter 3 Depth 0x2509 [01][06][25][09]1[00]1[01]1[93][04] 1
Notch Filter 4 Frequency 0x250A [01]1[06]1[25]1[0A][13]1[88][AF][92] 5000

T =4
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5) 2500~2600 address area parameter read example

Com.

Parameter name O - Sending Value
Notch Filter 4 Width 0x250B [01][06][25][0B][00][01][32][C4] -
Notch Filter 4 Depth 0x250C [01][06][25][0C][00][01][83][05] -
On-line Gain Tuning Mode 0x250D [01][06][25][0D][00][01][D2][C5] -
System Rigidity for Gain Tuning 0x250E [01][06][25][0E][00]1[05][23][06] -
On-line Gain Tuning Adaptation Speed 0x250F [01][06][25][0F][00]1[01][73][05] -
Off-line Gain Tuning Direction 0x2510 [01][06][25][10][00][01][42][C3] -
Off-line Gain Tuning Distance 0x2511 [01][06][25][11]1[00][05][12][CO] -
Disturbance Observer Gain 0x2512 [01][06][25][12][00]1[01][E3][03] -
Disturbance Observer Filter Time Constant 0x2513 [01][06][25][13][00][0A][F3][04] -
Current Controller Gain 0x2514 [01][06][25][14][00][64][C3][29] -
Vibration Supression Filter Configuration 0x2515 [01][06][25][15][00][00][93][02] -
Vibration Supression Filter 1 Frequency 0x2516 [01][06][25][16][00]1[00][63][02] -
Vibration Supression Filter 1 Damping 0x2517 [01][06][25][17]1[00][00][32][C2] -
Vibration Supression Filter 2 Frequency 0x2518 [01][06][25][18][00][00][02][C1] -
Vibration Supression Filter 2 Damping 0x2519 [01][06][25][19][00][00][53][01] -
Feedback Speed 0x2600 [01][06][26][00][00][00][82][82] -
Command Speed 0x2601 - -
Following Error 0x2602 - -
Accumulated Operation Overload 0x2604 - -
Instantaneous Maximum Operation Overload 0x2605 - -
DC-Link Voltage 0x2606 - -
Accumulated Regeneration Overload 0x2607 - -
SingleTurn Data 0x2608 - -
Mechanical Angle 0x260A - -
Electrical Angle 0x260B - -
MultiTurn Data 0x260C - -
Drive Temperature 1 0x260E - -
Drive Temperature 2 0x260F - -
Encoder Temperature 0x2610 - -
Motor Rated Speed 0x2611 - -
Motor Maximum Speed 0x2612 - -
Drive Rated Current 0x2613 - -
FPGA Version 0x2614 - -
Hall Signal Display 0x2617 - -
Bootloader Version 0x2618 - -
Warning Code 0x261B - -
Analog Input 1 Value 0x261C - -
Analog Input 2 Value 0x261D - -
RMS Operation Overload 0x2623 - -




16. Communication protocol

6) 2700~2800 address area parameter read example

Parameter name acclzc(j)rrgés Sending Value
Procedure Command Code 0x2700 [01]1[06][27][00][00][00][83]1[7E] 0
Procedure Command Argument 0x2701 [01][06][271[01][O0][O0][D2][BE] 0
[Third Party Motor] Type 0x2800 [01][06][28][00][00][00][80][6A] 0
[Third Party Motor] Number of Poles 0x2801 [01][06][28][01][00][08][DO][6C] 8
[Third Party Motor] Rated Current 0x2802 - -
[Third Party Motor] Maximum Current 0x2804 - -
[Third Party Motor] Rated Speed 0x2806 [01][06][28][06][0B]1[B8]1[671[29] 3000
[Third Party Motor] Maximum Speed 0x2807 [011[06][28][071[13][88]1[3C][FD] 5000
[Third Party Motor] Inertia 0x2808 - -
[Third Party Motor] Torque Constant O0x280A - -
[Third Party Motor] Phase Resistance 0x280C - -
[Third Party Motor] Phase Inductance 0x280E - -
[Third Party Motor] TN Curve Data 1 0x2810 [011[06][28][10]1[OBI[B8][86][ED] 3000
[Third Party Motor] TN Curve Data 2 0x2812 - -
[Third Party Motor] Hall Offset 0x2814 [01][06][28][14]1[00][O0][COI[6E] 0

7) 3000~3100 address area parameter read example

Parameter name ag(;)rlzs-s Sending Value
Control Mode 0x3000 [01][06]1[30][00][001[01]1[47][0A] 0o
Coordinate Select 0x3001 [01][06]1[30][01]1[00][00][D7]1[0A] (0]
Baud Rate Select 0x3002 [01][06]1[30][02][00][03][67]1[0B] 3
Pulse Input Logic Select 0x3003 [01][06]1[30][03][00][00][76]1[CA] (0]
Pulse Input Filter Select 0x3004 [01]1[06][30][04]1[00][00][C7]1[0OB] (0]
PCLEAR Mode Select 0x3005 [01][06][30][05][00][00]1[96][CB] O
Encoder Ouptput Pulse Ox3006 - -
Encoder Output Mode 0x3008 [01][06]1[30][08][00][00][07][08] (0]
Start Index Number(0~63) 0x3009 [01][06]1[30]1[09][00]1[40][57]1[38] 64
Index Buffer Mode Ox300A [O1][06]1[30][0OA][00][01]1[67]1[08] 1
I/0O Configuration 0x300B [01]1[06]1[30][OB][O0][O01[F7][08] (0]
IndexO.IndexType 0x3101 [O1][06]1[31]1[01][O01[O0][D6][F6] (0]
Index0.Distance 0x3102 - -
IndexO.Velocity 0x3104 -
Index0.Acceleration Ox3106 - -
Index0.Deceleration 0x3108 - -
Index0.RegDistance Ox310A - -
Index0.RegVelocity 0x310C - -
Index0.RepeatCount Ox310E [01]1[06]1[31][OE][00]1[01]1[27][35] 1
Index0.DwellTime Ox310F [01]1[06]1[31]1[OF][07][DO]1[B41[99] 2000
Index0.Next Index 0x3110 [01][061[31]1[10][0O01[O0]I[86]1[F3] (0]
Index0.Action Ox3111 [O1][06]1[31]1[11][0O01[02][56][F2] 2
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8) 6000 address area parameter read example

Parameter name agj:;rlgés Sending Value
Quick Stop Option Code 0x6003 [01][06][60][03][00][02][DF][CA] 2
Shutdown Option Code 0x6004 [01][06][60][04][00][00][6E][OB] 6]
Disable Operation Option Code 0x6005 [01][06][60][05][00][01][3F][CB] 1
Halt Option Code 0x6006 [011[06][60]1[06][00][00][CF][CB] 0
Fault Reaction Option Coed 0x6007 [01][06][60][07][00][00][9E][OB] 0
Modes of Operation 0x6008 [011[06][60]1[08][00][FFI[AE][08] 255
Modes of Operation Display 0x6009 [011[06][60]1[09][OO0][FFI[FFI[C8] 255
Position Demand Valude Ox600A - -
Position Actual Internal Value 0x600C - -
Position Actual Value Ox600E - -
Following Error Window 0x6010 - -
Following Error Timeout 0x6012 [01][06][60][12][00][00][8F][CF] 0
Position Window 0x6013 - -
Position Window Time 0x6015 [01][06][60][15][00][00][3E][OE] 0
Velocity Demand Value 0x6016 - -
Velocity Actual Value 0x6018 - -
Velocity Window Ox601A [011[06][60][1A][4E][20][OE][0D] 20000
Velocity Window Time 0x601B [01][06][60][1B][00][00][5F][CD] 6]
Target Torque 0x601C [01][06][60][1C][00][00][EE][0C] 0
Maximum Torque 0x601D [01][06][60][1D][0B][B8][BFI[CC] 3000
Torque Demand Value Ox601E [011[06][60][1E][00][00][4F][CC] 0
Motor Rated Torque Ox601F - -
Torque Actual Value 0x6021 [01][06][60][21][00][00][7F][CO] 0
Home Offset 0x6024 - -
Software Position Limit (Min) 0x6028 - -
Software Position Limit (Max) 0x602A - -
Quick Stop Deceleration 0x6034 - -
Gear Ratio (Motor revolutions) Ox603A - -
Gear Ratio (Shaft revolutions) 0x603C - -
Homing Method O0x603E [011[06][60]1[3E][00][22][4E][06] 34
Homing Speed (switch) 0x6041 - -
Homing Speed (zero) 0x6043 - -
Homing Acceleration 0x6045 - -
Velocity Offset 0x6049 - -
Torque Offset 0x604B [01][06][60][4B][00][00][5F][DC] 0
Touch Probe Function 0x604C [01][06][60][4C][00][33][EE][1D] 51
Touch Probe Status 0x604D [011[06][60][4D][00][01][BF][DD] 1
Touch Prove 1 Positive Edge Position Value Ox604E - -
Touch Prove 1 Negative Edge Position Value 0x6050 - -
Touch Prove 2 Positive Edge Position Value 0x6052 - -
Touch Prove 2 Negative Edge Position Value 0x6054 - -
Positive Torque Limit Value 0x605C [011[06][60][5C][0OB][B8][EF][D8] 3000
Negative Torque Limit Value 0x605D [01][06][60][5D][0B][B8][BE][18] 3000
Following Error Actual Value Ox605E - -
Position Demand Internal Value 0x6060 - -
Digital Inputs 0x6062 - -
Digital Outputs (Physical) 0x6066 - -
Digital Outputs (Bit mask) 0x6068 - -
Target Velocity Ox606A - -
Supported Drive Modes 0x606C - -
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(7) Write Multiple Coils (0xO0F)

Turns ON or OFF the value of a continuous bit input.

B Request
Function code 1Byte OxOF
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Outputs 2Bytes 0x0000 or 0xFFOO0
Byte Count 1Bytes N*
Outputs Value N* x 1 Byte

*N = Quantity of Outputs / 8

B Request OK

Function code 1Byte OxOF
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Outputs 2Byte 0x0001 or 0x07B0

B Response not OK
Error code 1Byte Ox8F

Exception code 1Byte 0x01 ~ 0x04

Command code Write Multiple Coil can control single bit input corresponding to drive status
inputs 1 and 2. The addresses corresponding to drive status inputs 1 and 2 are as follows.
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B Drive status Input 1, 2 communication address

Communication Communication
address Output Access address Output Accessi
Hexade address ibility Hexadeci address bility
Decimal Decimal
cimal mal
0 0x0000 POT RW 16 0x0010 START RW
1 0x0001 NOT RW 17 0x0011 PAUSE RwW
2 0x0002 HOME RW 18 0x0012 REGT RwW
3 0x0003 STOP RW 19 0x0013 HSTART RwW
4 0x0004 PCON RW 20 0x0014 ISELO RW
5 0x0005 GAIN2 RW 21 0x0015 ISEL1 RW
6 0x0006 P _CL RW 22 0x0016 ISEL2 RwW
7 0x0007 N_CL RW 23 0x0017 ISEL3 RW
8 0x0008 MODE RW 24 0x0018 ISEL4 RW
9 0x0009 Reserved RW 25 0x0019 ISEL5 RW
10 0x000A EMG RW 26 0x001A ABSRQ RW
11 0x000B A_RST RW 27 0x001B JSTART RwW
12 0x000C SV_ON RW 28 0x001C JDIR RW
13 0x000D SPD1/LVSF1 RW 29 0x001D PCLEAR RwW
14 0x000E SPD2/LVSF2 RW 30 Ox001E AOVR RW
15 0x000F SPD3 RW 31 0x001F Reserved RW
Example 1) writing POT, EMG Input contact status ON
B Request
Node Function Starting _ Starting Quantity o_f Quantity of Byte
ID Address Hi | Address Lo | Outputs Hi. Outputs Lo Count
0x01 OxOF 0x00 0x00 0x00 0x0B 0x02
Vauet | Valuels | CRCHi | CRCLo
0X01 0x04 OxE4 0x97
B Request OK
Mg | runcion | St | g | Guabrel | Guamwt | emcw | crews
0x01 OxOF 0x00 0x00 0x00 0x0B 0X14 0x0C
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B Response not OK

Node ID

Error Code

Exception Code

CRC Hi

CRC Lo

0x01 Ox8F

0x01 ~ 0x04

Turn ON the POT and EMG signal

ID Function

01 OF

Start Address

[31]30]29]28] [27]26]

25[24]

JDIR
PCLEAR

AVOR

Reserved

| ISEL4

ISELS

ABSRQ
JSTART

Quantity of
Outputs

Count

Output Value

[23]22]21]20] [19]18]17[16]

] ISEL2

[15]14]13]12] [12]10] 9] 8]

v

[SPD2/LVSF2 |
SPD3

ISELO

i ‘ ISEL1

REGT
HSTART

S‘}TA RT

PAUSE

E4

[7]6]5]4][3][2]

[0]

N_CL

1
i MODE J
Reserved i
| HOME
‘A RST STOP
 SV._ON | FL Gi(I:NC;N
[ SPD1/LVSF1 | e

v

<

If you designate Quantity of Output as 15 with the start address starting from 0x00, input control is possible up to

address 0x14. The upper and lower parts of the Output Value become SWAP, so be careful when entering them

For example, if '01 04’ is input, it becomes SWAP and becomes '04 01', 04 turns on EMG, the 10th bit, and ‘01’

turns on POT, the Oth bit.
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Turn ON the SV_ON signal

Quantity of | Byte
Outputs Count

ID Function |Start Address Output Value CRC

01 OF E4 38
[31]30]29]28] [27]26]25]24] [23]22]21]20] [19]18]17]16]
ISEL4 START
ISEL5 PAUSE
ABSRQ REGT
JSTART HSTART
JDIR ISELO
PCLEAR ISEL1

AVOR ISEL2
Reserved ISEL3 -

[15[14]13]12] [11][10[O[8 | |7|6|5|4||3|2|1|g|
‘ 'MODE POT
[ Reserved | !
[EMG | [ HOME
| A RST JV STOP
[SV_ON]| + LPCON
‘ GAIN2
[SPD1/LVSF1 | f%l
[SPD2/LVSF2] N_CL
SPD3
< >
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Turn ON the Alarm Reset and EMG signal

ID Function |Start Address Qgil;l;iltj)t/SOf C?oyjit Output Value CRC
01 OF A4 33
[31]30]29[28] [27]26]25][24] [23]22]21]20] [19]18[17[16]
I:S.EL4 S"TART
‘ ISEL5 ;DAUSE
‘ ABSRQ ‘REGT
ISTART HSTART
) JDIR ISELO
"PCLEAR ‘ ISEL1
‘ AVOR

‘Reserved

ISEL2

[15[14[13[12] [11[10[O[8 | |7|6|5|4||3|2|1|H|
| [MODE] | tror
[Reserved ] |
| [HOME
| [A_RST] | [STOP|
SV_ON | |PCON
|| SPD1/LVSFI | IJ%INZ
[ SPD2/LVSF2 | N_CL
'SPD3

<

v
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Turn ON the ISELO and ISEL1 signal

Quantity of | Byte
Outputs Count

ID Function [Start Address Output Value CRC

01 OF 30 00 DO

[31]30]29]28] [27]26]25]24] [23]22]21]20] [19]18]17]16]

y

ISEL4 START
ISEL5 PAUSE
ABSRQ | REGT

A 4

| JSTART | [HSTART
= N
PCLEAR | -

[1sEL2]

AVOR | ISEL2
Reserved ISEL3
- > {
[15]14]13]12] [11]10[9[8] (7]16]5[4] [3[2]1]0]
v
| MODE l POT
Reserved !
EMG || HOME
| A RST | STOP
SV_ON | |[PCON
v GAIN2
P CL
| SPD2/LVSF2 | N CL
SPD3
< >
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Turn ON the JDIR and PAUSE signal

Quantity of | Byte
Outputs Count

ID Function | Start Address Output Value CRC

01 OF 00 00 Cc4 24
[31]30]29]28] [27]26]25]24] [23]22]21]20] [19]18]17]16]
ISEL4 START
ISEL5
' ABSRQ REGT
JSTART HSTART
= R
PCLEAR ISEL1
' AVOR ISEL2
Reserved ISEL3
< > i
[15]14]13[12] [11]10[ 9] 8] [71615]4][3[2[1]0]
| [MODE J POT
Reserved | [NOT]
EMG [ HOME |
| A RST STOP
SV_ON PCON
¥ GAIN2
! ! P_CL
[SPD2/LVSF2| [N_CL ]
SPD3
< >
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Turn ON the ISEL4 and EMG signal

1D

Function | Start Address

01

OF

Quantity of | Byte
Outputs Count

Output Value

CRC

44

89

[31]30]29]28] [27]26]25]24]

[23]22]21]20] [19]18]17[16]

ISEL5

| ‘ABSRQ
JSTART

5

JDIR

PCLEAR

i AVOR

Reserved

[ 1SELS |

PAUSE

<
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[15]14]13]12] [11]10]9[ 8]

[7]6]5[4][3][2]1]0]

l

! MODE POT
Reserved

[ HOME
A RST STOP
ON

SV_ON , @
GAIN2

P CL
[SPD2/LVSF2] [N_CL]

v

SPD3

<
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(8) Write Multi Register (0x10)

Writes a value to a contiguous register block (16-bit data unit).

B Request
Function code 1Byte 0x10
Starting Address 2Bytes 0x0000 to OXFFFF
Quantity of Registers 2Bytes 0x0001 to 0x007B
Byte Count 1Byte 2 X N*
Registers Value N* x 2 Bytes value
*N = Quantity of Registers
B Request OK
Function code 1Byte 0x10
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2Byte 1to 123 (0x7B)
B Response not OK
Error code 1Byte 0x90
Exception code 1Byte 0x01 ~ 0x06

Example 1) When writing values to multiple parameters of jog speed (Address: 0x2300), speed command
acceleration time (Address: 0x2301), and speed command deceleration time (Address: 0x2302) . . .

B Request

Node Function Starting . Starting Quqntity of ngntity of Byte

ID Address Hi | Address Lo | Register Hi. Register Lo Count

0x01 0x10 0x23 0x00 0x00 0x03 0x06

oo | T | T | | T | B | oow | e
OxF4 0x48 0x00 0x64 0x00 0x64 OXF7 Ox4A

The value of jog speed (Address: 0x2300) is changed to -3000 (or 0xF448), and the values of speed command

acceleration time (Address: 0x2301) and speed command deceleration time (Address: 0x2302) are changed to 100

(or 0x0064). . ..

B Request OK

Node . Starting Starting Quantity of Quantity of .
ID AU Address Hi | Address Lo | Register Hi. Register Lo GRSIRI grele
0x01 0x10 0x23 0x00 0x00 0x03 0X8B 0X8C
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B Response not OK

Node ID Error Code Exception Code CRC Hi CRC Lo

0x01 0x90 0x01 ~ 0x06 - -

*Protocol example*

Jog Operation Speed[0x2300] : -3000
Speed Command Acceleration Time[0x2301] : 100
Speed Command Deceleration Time[0x2302] : 100

Quantity of | Byte

ID Function |Start Address Register Count

01 10 23 00 00 03 06
Parameter name acj:o(l)rr:és Value Ei?w:it:rr
Jog Operation Speed 0x2300 1
Speed Command Acceleration Time | 0x2301 1
Speed Command Deceleration Time | 0x2302 1

Register Register CRC

F7 4A

Register

- When entering 3000, ‘F4 48’ was entered in Register, and the conversion process is shown
in the following example. Please note.
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-Example of protocol conversion
when entering 3000

3000

'

A

0 B B 8

(ofJofJoJojfzfofafaflafofafrf[1][o0f0]0O]

l complementary l complementary l

(1]2farf2jloJrfojoffof1]ofoffof2]1]1]

+1 ||

(1]2f2rf2jloJrfojoffof1]ofoff1]o0f0]0]

F 4 4 8

Register Register CRC

F7 4A

- When entering 3000, first change 3000 to hexadecimal. Take the complement and add 1 to the Oth bit.

If you take the complement, it becomes F4 48, and if you enter it in the Register, -3000 is entered. When
using the Read method, you can check the value by following the reverse order.
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*Protocol example*

Position Loop Gain 1[0x2101] : 25
Speed Loop Gain 1[0x2102] : 65
Speed Loop Integral Time Constant 1[0x2103] : 150

Quantity of | Byte

ID Function |Start Address Register Count

01 10 21 01 00 03 06
Parameter name (S Value Register
address number
Position Loop Gain 1 0x2101 1
Speed Loop Gain 1 0x2102 1
Speed Loop Integral Time Constant 1 0x2103 1
Register Register Register CRC

D5 C1
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*Protocol example*

Index0.IndexType[0x3101] : O
Index0.Distance[0x3102] : 51200000
Index0.Velocity[0x3104] : 87381

ID Function | Start Address Quan_tlty o | By
Register Count
01 10 31 01 00 05 0A
Com. Register
Parameter name address Value number
Index0.IndexType 0x3101 1
Index0.Distance 0x3102 2
Index0.Velocity 0x3104 2
4
Register Register Register CRC
19 F3

Each parameter also has a different number of registers. When setting the value of Quantity Of Register,
check the variable format of the communication address table, check the number of registers as 1 for
16[bit] and 2 for 32[Bit], and enter the sum of all of them. Byte Count is entered as twice the Quantity of

register.

Ls éL ECTRIC
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16.3 L7P Indexer Servo Drive Communication
Address Table

16.3.1 General Objects

Communication
Parameter | Variable Minimum Maximum
address Parameter name Initial value Unit | Accessibility
number type value value
Decimal | Hexadecimal
4096 0x1000 Device Type 0x1000 UDINT 0x00020192 - - - RO
4098 0x1002 Error Register 0x1001 USINT 0x00 - - - RO
4100 0x1004 Device Name 0x1008 STRING - - - RO
4106 0x100A Hardware Version 0x1009 STRING - - - - RO
4109 0x100D Software Version 0x100A STRING - - - - RO
4113 0x1011 Store Parameters 0x1010:1 UDINT 0 0 OXFFFFFFFF - RW
4114 0x1012 Store Parameters 0x1010:2 UDINT 0 0 OXFFFFFFFF - RW
4115 0x1013 Store Parameters 0x1010:3 UDINT 0 0 OXFFFFFFFF - RW
4116 0x1014 Store Parameters 0x1010:4 UDINT 0 0 OXFFFFFFFF - RW
4120 0x1018 Store Parameters 0x1010:5 UDINT 0 0 OXFFFFFFFF - RW
Restore Default
4122 0x101A 0x1011:1 UDINT 0 0 OXFFFFFFFF - RW
Parameters
Restore Default
4124 0x101C 0x1011:2 UDINT 0 0 OXFFFFFFFF - RW
Parameters
Restore Default
4126 0x101E 0x1011:3 UDINT 0 0 OXFFFFFFFF - RW
Parameters
Restore Default
4128 0x1020 0x1011:4 UDINT 0 0 OXFFFFFFFF - RW
Parameters
Restore Default
4130 0x1022 0x1011:5 UDINT 0 0 OXFFFFFFFF - RW
Parameters
4132 0x1024 Identity Object 0x1018:1 UDINT - - - - RO
4134 0x1026 Identity Object 0x1018:2 UDINT - - - - RO
4136 0x1028 Identity Object 0x1018:3 UDINT - - - - RO
4138 0x102A Identity Object 0x1018:4 UDINT - - - - RO
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16.3.2

System Configuration Parameters

Communication Output
address Parameter | Variable Initial Min. Maximum
Parameter name Unit Accessibility
number type value value value
Decimal | Hexadecimal
setting
8192 0x2000 Motor ID 0x2000 UINT 13 1 9999 - RW
8193 0x2001 Encoder Type 0x2001 UINT 1 0 99 - RW
Encoder Pulse per
8194 0x2002 0x2002 UDINT 524288 0 1073741824 pulse RW
Revolution
8196 0x2004 Node ID 0x2003 UINT - 0 65535 RO
Rotation Direction
8197 0x2005 0x2004 UINT 0 0 1 - RW
Select
Absolute Encoder
8198 0x2006 0x2005 UINT 1 0 1 - RW
Configuration
Main Power Fail
8199 0x2007 0x2006 UINT 0 0 255 - RW
Check Mode
Main Power Fail
8200 0x2008 0x2007 UINT 20 0 5000 ms RW
Check Time
7SEG Display
8201 0x2009 0x2008 UINT 0 0 100 - RW
Selection
Regeneration Brake
8202 0x200A 0x2009 UINT 0 0 1 - RW
Resistor Configuration
Regeneration Brake
8203 0x200B Resistor Derating 0x200A UINT 100 0 200 % RW
Factor
Regeneration Brake
8204 0x200C 0x200B UINT 0 0 1000 ohm RW
Resistor Value
Regeneration Brake
8205 0x200D 0x200C UINT 0 0 30000 Watt RW
Resistor Power
Peak Power of
8206 0x200E Regeneration 0x200D UINT 100 1 50000 Watt RW
Brake Resistor
Duration Time @ Peak
Power of
8207 0x200F 0x200E UINT 5000 1 50000 ms RW
Regeneration Brake
Resistor
8208 0x2010 Overload Check Base 0x200F UINT 100 10 120 % RW
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Overload Warning
8209 0x2011 0x2010 UINT 50 10 100 % RW
Level
8210 0x2012 PWM Off Delay Time 0x2011 UINT 10 0 1000 ms RW
Dynamic Brake
8211 0x2013 0x2012 UINT 0 0 3 - RW
Control Mode
Emergency Stop
8212 0x2014 0x2013 UINT 1 0 1 - RW
Configuration
Warning Mask
8213 0x2015 0x2014 UINT 0 0 OXFFFF - RW
Configuration
U Phase Current
8214 0x2016 0x2015 INT 0 -1000 1000 0.10% RW
Offset
V Phase Current
8215 0x2017 0x2016 INT 0 -1000 1000 0.10% RW
Offset
W Phase Current
8216 0x2018 0x2017 INT 0 -1000 1000 0.10% RW
Offset
8217 0x2019 Magnetic Pole Pitch 0x2018 UINT 2400 1 65535 0.01mm RW
Linear Scale
8218 0x201A 0x2019 UINT 1000 1 65535 nm RW
Resolution
8219 0x201B Commutation Method 0x201A UINT 0 0 2 - RW
8220 0x201C Commutation Current 0x201B UINT 500 0 1000 0.10% RW
8221 0x201D Commutation Time 0x201C UINT 1000 500 5000 ms RW
Grating Period of
8222 0x201E 0x201D UINT 40 1 65535 Um RW
Sinusoidal Encoder
Homing Done
8223 0x201F 0x201E UINT 0 0 1 - RW
Behavior
Velocity Function
8224 0x2020 0x201F UINT 0 0 2 - RW
Select
Motor Hall Phase
8225 0x2021 0x2020 UINT 0 0 65535 - RW
Config

l
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16.3.3

Control Parameters

Communication output Min
address Parameter | Variable | Initial P ‘| Maximum ) Accessibilit
- - Parameter name value Unit
Decima [Hexadecima number type value X value y
| | setting
8448 0x2100 Inertia Ratio 0x2100 UINT 100 0 3000 % RW
8449 0x2101 Position Loop Gain 1 0x2101 UINT 50 1 500 1/s RW
8450 0x2102 Speed Loop Gain 1 0x2102 UINT 75 1 2000 Hz RW
Speed Loop Integral Time Constant
8451 0x2103 0x2103 UINT 50 1 1000 ms RW
1
Torque Command Filter Time
8452 0x2104 0x2104 UINT 5 0 1000 0.1ms RW
Constant 1
8453 0x2105 Position Loop Gain 2 0x2105 UINT 30 1 500 1s RW
8454 0x2106 Speed Loop Gain 2 0x2106 UINT 50 1 2000 Hz RW
Speed Loop Integral Time Constant
8455 0x2107 0x2107 UINT 50 1 1000 ms RW
2
Torque Command Filter Time
8456 0x2108 0x2108 UINT 5 0 1000 0.1ms RW
Constant 2
Position Command Filter Time
8457 0x2109 0x2109 UINT 0 0 10000 0.1ms RW
Constant
Position Command Average
8458 0x210A 0x210A UINT 0 0 10000 0.1ms RW
Filter Time Constant
Speed Feedback Filter Time
8459 0x210B 0x210B UINT 5 0 10000 0.1ms RW
Constant
8460 0x210C Velocity Feed-forward Gain 0x210C UINT 0 0 100 % RW
Velocity Feed-forward Filter Time
8461 0x210D 0x210D UINT 10 0 1000 0.1ms RW
Constant
8462 0x210E Torque Feed-forward Gain 0x210E UINT 0 0 100 % RW
Torque Feed-forward Filter Time
8463 0x210F 0x210F UINT 10 0 1000 0.1ms RW
Constant
8464 0x2110 Torque Limit Function Select 0x2110 UINT 2 0 4 - RW
8465 0x2111 External Positive Torque Limit Value 0x2111 UINT 3000 0 5000 0.1% RW
External Negative Torque Limit
8466 0x2112 0x2112 UINT 3000 0 5000 0.1% RW
Value
8467 0x2113 Emergency Stop Torque 0x2113 UINT 1000 0 5000 0.1% RW
8468 0x2114 P/PI Control Conversion Mode 0x2114 UINT 0 0 4 - RW
8469 0x2115 P Control Switch Torque 0x2115 UINT 500 0 5000 0.1% RW
8470 0x2116 P Control Switch Speed 0x2116 UINT 100 0 6000 rpm RW
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8471 0x2117 P Control Switch Acceleration 0x2117 UINT 1000 60000 rpm/s RW
8472 0x2118 P Control Switch Following Error 0x2118 UINT 100 60000 pulse RW
8473 0x2119 Gain Conversion Mode 0x2119 UINT 0 7 - RW
8474 0x211A Gain Conversion Time 1 0x211A UINT 2 1000 ms RW
8475 0x211B Gain Conversion Time 2 0x211B UINT 2 1000 ms RW
8476 0x211C Gain Conversion Waiting Time 1 0x211C UINT 0 1000 ms RW
8477 0x211D Gain Conversion Waiting Time 2 0x211D UINT 0 1000 ms RW
8478 0x211E Dead Band for Position Control 0x211E UINT 0 1000 uu RW
8479 Ox211F Drive Control Input 1 O0x211F UINT 0 OXFFFF - RW
8480 0x2120 Drive Control Input 2 0x2120 UINT 0 OXFFFF - RW
8481 0x2121 Drive Status Output 1 0x2121 UINT 0 OXFFFF - RO
8482 0x2122 Drive Status Output 2 0x2122 UINT 0 OXFFFF - RO
16.3.4 Input and Output Parameters
Communication . - Output Min. .
address Parameter name Parameter Variable | -Initial value Maximum Unit Accessibility
Decimal |Hexadecimal number e value setting value
8704 0x2200 Digital Input Signal 1 Selection 0x2200 UINT 0Xx000F 0 OXFFFF - RW
8705 0x2201 Digital Input Signal 2 Selection 0x2201 UINT 0x0001 0 OXFFFF - RW
8706 0x2202 Digital Input Signal 3 Selection 0x2202 UINT 0x0002 0 OXFFFF - RW
8707 0x2203 Digital Input Signal 4 Selection 0x2203 UINT 0x000C 0 OXFFFF - RW
8708 0x2204 Digital Input Signal 5 Selection 0x2204 UINT 0x0010 0 OXFFFF - RW
8709 0x2205 Digital Input Signal 6 Selection 0x2205 UINT 0x0004 0 OxFFFF - RW
8710 0x2206 Digital Input Signal 7 Selection 0x2206 UINT 0x0012 0 OxFFFF - RW
8711 0x2207 Digital Input Signal 8 Selection 0x2207 UINT 0x000B 0 OxFFFF - RW
8712 0x2208 Digital Input Signal 9 Selection 0x2208 UINT 0x0003 0 OxFFFF - RW
8713 0x2209 Digital Input Signal 10 Selection 0x2209 UINT 0x0013 0 OxFFFF - RW
8714 0x220A Digital Input Signal 11 Selection 0x220A UINT 0x0014 0 OxFFFF - RW
8715 0x220B Digital Input Signal 12 Selection 0x220B UINT 0x0015 0 OXFFFF - RW
8716 0x220C Digital Input Signal 13 Selection 0x220C UINT 0x0016 0 OXFFFF - RW
8717 0x220D Digital Input Signal 14 Selection 0x220D UINT 0x0017 0 OXFFFF - RW
8718 0x220E Digital Input Signal 15 Selection 0x220E UINT 0x0018 0 OXFFFF - RW
8719 0x220F Digital Input Signal 16 Selection 0x220F UINT 0x0019 0 OXFFFF - RW
8720 0x2210 Digital Output Signal 1 Selection 0x2210 UINT 0x8002 0 OXFFFF - RW
8721 0x2211 Digital Output Signal 2 Selection 0x2211 UINT 0x0003 0 OxFFFF - RW
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8722 0x2212 Digital Output Signal 3 Selection 0x2212 UINT 0x8001 0 OXFFFF - RW
8723 0x2213 Digital Output Signal 4 Selection 0x2213 UINT 0x0005 0 OXFFFF - RW
8724 0x2214 Digital Output Signal 5 Selection 0x2214 UINT 0x0010 0 OXFFFF - RW
8725 0x2215 Digital Output Signal 6 Selection 0x2215 UINT 0x0011 0 OXFFFF - RW
8726 0x2216 Digital Output Signal 7 Selection 0x2216 UINT 0x000A 0 OXFFFF - RW
8727 0x2217 Digital Output Signal 8 Selection 0x2217 UINT 0x0006 0 OxFFFF - RW
Analog Torque Input(command/limit)
8728 0x2218 0x221C UINT 100 -1000 1000 0.1%/V RW
Scale
Analog Torque Input(command/limit)
8729 0x2219 0x221D INT 0 -1000 1000 mV RW
Offset
8730 0x221A Analog Velocity Override Mode 0x221E UINT 0 0 1 - RW
Analog Velocity Input(command/override)
8731 0x221B 0x221F INT 0 -1000 1000 mV RW
Offset
8732 0x221C Analog Monitor Output Mode 0x2220 UINT 0 0 1 - RW
8733 0x221D Analog Monitor Channel 1 Select 0x2221 UINT 0 0 65535 - RW
8734 0x221E Analog Monitor Channel 2 Select 0x2222 UINT 1 0 65535 - RW
8736 0x2220 Analog Monitor Channel 1 Offset 0x2223 DINT 0 0 0x40000000 - RW
8738 0x2222 Analog Monitor Channel 2 Offset 0x2224 DINT 0 0 0x40000000 - RW
8740 0x2224 Analog Monitor Channel 1 Scale 0x2225 UDINT 500 0 0x40000000 - RW
8742 0x2226 Analog Monitor Channel 2 Scale 0x2226 UDINT 500 0 0x40000000 - RW
Analog Velocity Command Filter Time
8744 0x2228 0x2227 UINT 2 0 1000 - RW
Constant
Analog Torque Command Filter Time
8745 0x2229 0x2228 UINT 2 0 1000 - RW
Constant
8746 0x222A Analog Velocity Command Scale 0x2229 INT 100 -1000 1000 - RW
8747 0x222B Analog Velocity Command Clamp Level 0x222A UINT 0 0 1000 - RW
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16.3.5

Velocity Operation Parameters

icati Output Min.
Communication address Parameter | Variable | Initial B Al Maximum ; Accessibilit
Parameter name b | value | Unit
Decimal | Hexadecimal numboer Bfpe value setting value y
8960 0x2300 Jog Operation Speed 0x2300 INT 500 -6000 6000 rpm RW
Speed Command Acceleration
8961 0x2301 0x2301 UINT 200 0 10000 ms RW
Time
Speed Command Deceleration
8962 0x2302 0x2302 UINT 200 0 10000 ms RW
Time
8963 0x2303 Speed Command S-curve Time 0x2303 UINT 0 0 1000 ms RW
8964 0x2304 Program Jog Operation Speed 1 0x2304 INT 0 -6000 6000 rpm RW
8965 0x2305 Program Jog Operation Speed 2 0x2305 INT 500 -6000 6000 rpm RW
8966 0x2306 Program Jog Operation Speed 3 0x2306 INT 0 -6000 6000 rpm RW
8967 0x2307 Program Jog Operation Speed 4 0x2307 INT -500 -6000 6000 rpm RW
8968 0x2308 Program Jog Operation Time 1 0x2308 UINT 500 0 10000 ms RW
8969 0x2309 Program Jog Operation Time 2 0x2309 UINT 5000 0 10000 ms RW
8970 0x230A Program Jog Operation Time 3 0x230A UINT 500 0 10000 ms RW
8971 0x230B Program Jog Operation Time 4 0x230B UINT 5000 0 10000 ms RW
8972 0x230C Index Pulse Search Speed 0x230C INT 20 -1000 1000 rpm RW
8973 0x230D Speed Limit Function Select 0x230D UINT 0 0 3 - RW
Speed Limit Value at Torque
8974 0x230E 0x230E UINT 1000 0 6000 pm RW
Control Mode
8975 0x230F Over Speed Detection Level 0x230F UINT 6000 0 10000 rpm RW
Excessive Speed Error Detection
8976 0x2310 0x2310 UINT 5000 0 10000 rpm RW
Level
8977 0x2311 Servo-Lock Function Select 0x2311 UINT 0 0 1 - RW
8978 0x2312 Multi-Step Operation Speed 1 0x2312 INT 0 -32768 32767 rpm RW
8979 0x2313 Multi-Step Operation Speed 2 0x2313 INT 10 -32768 32767 rpm RW
8980 0x2314 Multi-Step Operation Speed 3 0x2314 INT 50 -32768 32767 rpm RW
8981 0x2315 Multi-Step Operation Speed 4 0x2315 INT 100 -32768 32767 rpm RW
8982 0x2316 Multi-Step Operation Speed 5 0x2316 INT 200 -32768 32767 rpm RW
8983 0x2317 Multi-Step Operation Speed 6 0x2317 INT 500 -32768 32767 rpm RW
8984 0x2318 Multi-Step Operation Speed 7 0x2318 INT 1000 -32768 32767 rpm RW
8985 0x2319 Multi-Step Operation Speed 8 0x2319 INT 1500 -32768 32767 rpm RW
8986 0x231A Velocity Command Switch Select 0x231A UINT 0 0 3 - RW
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16.3.6 Miscellaneous Parameters

Communication . . |Output Min. . -
address Parameter | Variable | Initial Maximum . Accessibilit
Parameter name value Unit
. . number type value . value y
Decimal | Hexadecimal setting
Software Position Limit Function
9216 0x2400 0x2400 UINT 0 0 3 - RW
Select
9217 0x2401 INPOS1 Output Range 0x2401 UINT 100 0 60000 uu RW
9218 0x2402 INPOS1 Output Time 0x2402 UINT 0 0 1000 ms RW
9219 0x2403 INPOS2 Output Range 0x2403 UINT 100 0 60000 uu RW
9220 0x2404 ZSPD Output Range 0x2404 UINT 10 0 6000 pm RW
9221 0x2405 TGON Output Range 0x2405 UINT 100 0 6000 pm RW
9222 0x2406 INSPD Output Range 0x2406 UINT 100 0 6000 pm RW
9223 0x2407 BRAKE Output Speed 0x2407 UINT 100 0 6000 rpm RW
9224 0x2408 BRAKE Output Delay Time 0x2408 UINT 100 0 1000 ms RW
Torque Limit at Homing Using
9225 0x2409 0x2409 UINT 250 0 2000 0.10% RW
Stopper
Duration Time at Homing Using
9226 0x240A 0x240A UINT 50 0 1000 ms RW
Stopper
9227 0x240B Modulo Mode 0x240B UINT 0 0 5 - RW
0x4000000
9228 0x240C Modulo Factor 0x240C DINT 3600 1 uu RW
0
9230 0x240E User Drive Name 0x240D STRING | Drive - RW
9238 0x2416 Individual Parameter Save 0x240E UINT 0 0 1 - RW
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16.3.7

Advanced Control Parameters

Communication

Output Min.

address T Parameter | Variable | Initial value Maximum Ui Accessibilit
. . number type value . value y
Decimal | Hexadecimal setting
9472 0x2500 Adaptive Filter Function Select 0x2500 UINT 0 0 5 - RW
9473 0x2501 Notch Filter 1 Frequency 0x2501 UINT 5000 50 5000 Hz RW
9474 0x2502 Notch Filter 1 Width 0x2502 UINT 1 1 100 RW
9475 0x2503 Notch Filter 1 Depth 0x2503 UINT 1 1 5 - RW
9476 0x2504 Notch Filter 2 Frequency 0x2504 UINT 5000 50 5000 Hz RW
9477 0x2505 Notch Filter 2 Width 0x2505 UINT 1 1 100 RW
9478 0x2506 Notch Filter 2 Depth 0x2506 UINT 1 1 5 - RW
9479 0x2507 Notch Filter 3 Frequency 0x2507 UINT 5000 50 5000 Hz RW
9480 0x2508 Notch Filter 3 Width 0x2508 UINT 1 1 100 RW
9481 0x2509 Notch Filter 3 Depth 0x2509 UINT 1 1 5 - RW
9482 0x250A Notch Filter 4 Frequency 0x250A UINT 5000 50 5000 Hz RW
9483 0x250B Notch Filter 4 Width 0x250B UINT 1 1 100 RW
9484 0x250C Notch Filter 4 Depth 0x250C UINT 1 1 5 - RW
9485 0x250D On-line Gain Tuning Mode 0x250D UINT 0 0 1 - RW
9486 0x250E System Rigidity for Gain Tuning 0x250E UINT 5 1 20 - RW
On-line Gain Tuning Adaptation
9487 0x250F 0x250F UINT 1 1 5 - RW
Speed
9488 0x2510 Off-line Gain Tuning Direction 0x2510 UINT 0 0 1 - RW
9489 0x2511 Off-line Gain Tuning Distance 0x2511 UINT 5 1 10 - RW
9490 0x2512 Disturbance Observer Gain 0x2512 UINT 0 0 100 % RW
Disturbance Observer Filter Time
9491 0x2513 0x2513 UINT 10 0 1000 0.1ms RW
Constant
9492 0x2514 Current Controller Gain 0x2514 UINT 100 1 150 % RW
Vibration Suppression Filter
9493 0x2515 0x2515 UINT 0 0 5 - RW
Configuration
Vibration Suppression Filter 1
9494 0x2516 0x2516 UINT 0 0 2000 0.1Hz RW
Frequency
Vibration Suppression Filter 1
9495 0x2517 0x2517 UINT 0 0 5 - RW
Damping
Vibration Suppression Filter 2
9496 0x2518 0x2518 UINT 0 0 2000 0.1Hz RW
Frequency
Vibration Suppression Filter 2
9497 0x2519 0x2519 UINT 0 0 5 - RW
Damping
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16.3.8

Monitoring Parameters

Communication :
address e e Parameter Variable Initial Out\i);:tj(l;/hn. Maximum Unit Accessibility
Decimal |Hexadecimal number type value setting value
9728 0x2600 Feedback Speed 0x2600 INT - - - rpm RO
9729 0x2601 Command Speed 0x2601 INT - - - rpm RO
9730 0x2602 Following Error 0x2602 DINT - - - pulse RO
9732 0x2604 Accumulated Operation Overload 0x2603 INT - - - 0.10% RO
Instantaneous Maximum Operation
9733 0x2605 0x2604 INT - - - 0.10% RO
Overload
9734 0x2606 DC-Link Voltage 0x2605 UINT - - - Volt RO
9735 0x2607 Accumulated Regeneration Overload 0x2606 INT - - - 0.10% RO
9736 0x2608 SingleTurn Data 0x2607 UDINT - - - pulse RO
9738 0x260A Mechanical Angle 0x2608 UINT - - - 0.1deg RO
9739 0x260B Electrical Angle 0x2609 INT - - - 0.1deg RO
9740 0x260C MultiTurn Data 0x260A DINT - - - rev RO
9742 0x260E Drive Temperature 1 0x260B INT - - - °C RO
9743 0x260F Drive temperature 2 0x260C INT - - - °C RO
9744 0x2610 Encoder Temperature 0x260D INT - - - °C RO
9745 0x2611 Motor Rated Speed 0x260E UINT - - - rpm RO
9746 0x2612 Motor Maximum Speed 0x260F UINT - - - rpm RO
9747 0x2613 Drive Rated Current 0x2610 UINT - - - 0.1A RO
9748 0x2614 FPGA Version 0x2611 STRING - - - - RO
9751 0x2617 Hall Signal Display 0x2612 UINT - - - - RO
9752 0x2618 Bootloader Version 0x2613 STRING - - - - RO
9755 0x261B Warning Code 0x2614 UINT - - - - RO
9756 |0x261C Analog Input 1 Value 0x2615 INT - - - mV RO
9757 |0x261D Analog Input 2 Value 0x2616 INT - - - mV RO
9763 |0x2623 RMS Operation Overload 0x2619 INT - - - 0.1% RO
16.3.9 Procedures and Alarm History
Communication ) ... |Output Min. ) -
address Parameter | Variable | Initial Maximum . Accessibilit
Decima|Hexadecima Parameter name number type value valye value unit y
| | setting
9984 0x2700 Procedure Command Code 0x2700 UINT 0 0 OXFFFF - RW
9985 0x2701 Procedure Command Argument 0x2701 UINT 0 0 OXFFFF - RW
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16.3.10 3rd Party Motor Parameters

Communication

Output

address T Parameter | Variable | Initial Min. value Maximu Ui Accessibilit
Decimal | Hexadecimal number type value setting m value Y
10240 0x2800 [Third Party Motor] Type 0x2800 UINT 0 0 1 - RW
10241 0x2801 [Third Party Motor] Number of Poles 0x2801 UINT 8 2 1000 - RW
10242 0x2802 [Third Party Motor] Rated Current 0x2802 FP32 2.89 - - Arms RW
10244 0x2804 [Third Party Motor] Maximum Current| 0x2803 FP32 8.67 - - Arms RW
10246 0x2806 [Third Party Motor] Rated Speed 0x2804 UINT 3000 1 60000 rpm RW
10247 0x2807 [Third Party Motor] Maximum Speed 0x2805 UINT 5000 1 60000 rpm RW
10248 0x2808 [Third Party Motor] Inertia 0x2806 FP32 0.321 - - Kg RW
10250 0x280A [Third Party Motor] Torque Constant 0x2807 FP32 0.46 - - Kg.m2.10-4 RW
10252 0x280C [Third Party Motor] Phase Resistance | 0x2808 FP32 0.82 - - ohm RW
10254 0x280E [Third Party Motor] Phase Inductance | 0x2809 FP32 3.66 - - mH RW
10256 0x2810 [Third Party Motor] TN Curve Data 1 | 0x280A UINT 3000 1 60000 rpm RW
10258 0x2812 [Third Party Motor] TN Curve Data 2 | 0x280B FP32 100 - - % RW
10260 0x2814 [Third Party Motor] Hall Offset 0x280C UINT 0 0 360 deg RW
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16.3.11 CiA402 parameters

Communication
address Parameter name Parameter | Variable Initial value Output M-in. Maximum Unit |Accessibility
Decimal|Hexadecimal number type value setting value

24576 0x6000 Reserved 0x603F UINT 0 - - - RO
24577 0x6001 Reserved 0x6040 UINT - - - - -

24578 0x6002 Reserved 0x6041 UINT - - - - -

24579 0x6003 Quick Stop Option Code 0x605A INT 2 0 4 - RW
24580 0x6004 Shutdown Option Code 0x605B INT 0 1 1 - RW
24581 0x6005 Disable Operation Option Code 0x605C INT 1 0 1 - RW
24582 0x6006 Halt Option Code 0x605D INT 0 0 4 - RW
24583 0x6007 Fault Reaction Option Coed 0x605E INT 0 0 0 - RW
24584 0x6008 Model Of Operation 0x6060 SINT -1 -1 10 - RW
24585 0x6009 Modes of Operation Display 0x6061 SINT - - - - RO
24586 0x600A Position Demand Value 0x6062 DINT - - - uu RO
24588 0x600C Position Actual Internal Value 0x6063 DINT - - - Pulse RO
24590 0x600E Position Actual Value 0x6064 DINT - - - uu RO
24592 0x6010 Following Error Window 0x6065 UDINT 600000 0 1073741823 uu RW
24594 0x6012 Following Error Timeout 0x6066 UINT 0 0 65535 ms RW
24595 0x6013 Position Window 0x6067 UDINT 100 0 1073741823 | UU RW
24597 0x6015 Position Window Time 0x6068 UINT 0 0- 65535 ms RW
24598 0x6016 Velocity Demand Value 0x606B DINT - - - UU/s RO
24600 0x6018 Velocity Actual Value 0x606C DINT - - - UU/s RO
24602 0x601A Velocity Window 0x606D UINT 20000 0 65535 UU/s RW
24603 0x601B Velocity Window Time 0x606E UINT 0 0 65535 ms RW
24604 0x601C Target Torque 0x6071 INT 0 -5000 5000 0.1% RW
24605 0x601D Maximum Torque 0x6072 UINT 3000 0 5000 0.1% RW
24606 0x601E Torque Demand Value 0x6074 INT - - - 0.1% RO
24607 0x601F Motor Rated Torque 0x6076 UDINT - - - mNm RO
24609 0x6021 Torque Actual Value 0x6077 INT - - - 0.1% RO
24610 0x6022 Reserved 0x607A DINT - - - - -

24612 0x6024 Home Offset 0x607C DINT 0 -536870912 | 536870911 uu RW
24616 0x6028 Software Position Limit (Min) 0x607D:01 DINT -10000000000 |-1073741824| 1073741824 uu RW
24618 0x602A Software Position Limit (Max) 0x607D:02 DINT 10000000000 |-1073741824 | 1073741824 uu RW
24620 0x602C Reserved 0x607F DINT - - - - -

LECTIRIC
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24622 0x602E Reserved 0x6081 DINT - - - - -
24624 0x6030 Reserved 0x6083 DINT - - - - -
24626 0x6032 Reserved 0x6084 DINT - - - - -
24628 0x6034 Quick Stop Deceleration 0x6085 DINT 200000 0 OX7FFFFFFF | UU/s2 RW
24630 0x6038 Reserved 0x6087 DINT - - - - -
24634 0x603A Gear Ratio (Motor revolutions) 0x6091:01 UDINT 1 0 0x40000000 - RW
24636 0x603C Gear Ratio (Shaft revolutions) 0x6091:02 UDINT 1 0 0x40000000 - RW
24638 0x603E Homing Method 0x6098 INT 34 -128 127 - RW
24641 0x6041 Homing Speed (switch) 0x6099:01 DINT 500000 0 0x40000000 | UUI/s RW
24643 0x6043 Homing Speed (zero) 0x6099:02 DINT 100000 0 0x40000000 | UUI/s RW
24645 0x6045 Homing Acceleration 0x609A UDINT 200000 0 0x40000000 | UU/s2 RW
24647 0x6047 Reserved 0x60B0 DINT - - - - -
24649 0x6049 Velocity Offset 0x60B1 DINT 0 -2147483648 | 2147483648 | UU/s RW
24651 0x604B Torque Offset 0x60B2 INT 0 -5000 5000 0.1% RW
24652 0x604C Touch Probe Function 0x60B8 UINT 0x0033 0 OXffff - RW
24653 0x604D Touch Probe Status 0x60B9 UINT - - - - RO
Touch Prove 1 Positive Edge Position
24654 0x604E 0x60BA DINT - - - uu RO
Value
Touch Prove 1 Negative Edge Position
24656 0x6050 0x60BB DINT - - - uu RO
Value
Touch Prove 2 Positive Edge Position
24658 0x6052 0x60BC DINT - - - uu RO
Value
Touch Prove 2 Negative Edge Position
24660 0x6054 0x60BD DINT - - - uu RO
Value
24668 0x605C Positive Torque Limit Value 0x60EO UINT 1000 0 5000 0.1% RW
24669 0x605D Negative Torque Limit Value Ox60E1 UINT 1000 0 5000 0.1% RW
24670 0x605E Following Error Actual Value 0x60F4 DINT - - - uu RO
24672 0x6060 Position Demand Internal Value 0x60FC DINT - - - Pulse RO
24674 0x6062 Digital Inputs 0x60FD UDINT - - - - RO
24678 0x6066 Digital Outputs (Physical) Ox60FE:01 DINT 0 0 OXFFFFFFFF - RW
24680 0x6068 Digital Outputs (Bit mask) O0x60FE:02 DINT 0 0 OXFFFFFFFF - RW
24682 0x606A Target Velocity Ox60FF DINT 0 -2147483648 | 2147483648 | UU/s RW
24684 0x606C Supported Drive Modes 0x6502 UDINT 0x000003AD - - - RO
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16.3.12

Index Related Parameters

Communication
address T Parameter Variable | Initial | Output M'in. Maximum Ui FGeeseTHly
Decimal |Hexadecimal number type value | value setting value
12288 0x3000 Control Mode 0x3000 UINT 1 0 9 - RW
12289 0x3001 Coordinate Select 0x3001 UINT 0 0 1 - RW
12290 0x3002 Baud Rate Select 0x3002 UINT 3 0 3 - RW
12291 0x3003 Pulse Input Logic Select 0x3003 UINT 0 0 5 - RW
12292 0x3004 Pulse Input Filter Select 0x3004 UINT 0 0 4 - RW
12293 0x3005 PCLEAR Mode Select 0x3005 UINT 0 0 2 - RW
12294 0x3006 Encoder Output Pulse 0x3006 UDINT 10000 0 2147483647 - RW
12296 0x3008 Encoder Output Mode 0x3007 UINT 0 0 1 - RW
12297 0x3009 Start Index Number(0~63) 0x3008 UINT 0 0 64 - RW
12298 0x300A Index Buffer Mode 0x3009 UINT 0 0 1 - RW
12299 0x300B I0UT Configuration 0x300A UINT 0 0 5 - RW
12544 0x3100 Index00 0x3100 - - - - - RW
eriil2562| 0x3112 Index01 0x3101 - - - - - RW
12580 0x3124 Index02 0x3102 - - - - - RW
12598 0x3136 Index03 0x3103 - - - - - RW
12616 0x3148 Index04 0x3104 - - - - - RW
12634 0x315A Index05 0x3105 - - - - - RW
12652 0x316C Index06 0x3106 - - - - - RW
12670 0x317E Index07 0x3107 - - - - - RW
12688 0x3190 Index08 0x3108 - - - - - RW
12706 0x31A2 Index09 0x3109 - - - - - RW
12724 0x31B4 Index10 0x310A - - - - - RW
12742 0x31C6 Index11 0x310B - - - - - RW
12760 0x31D8 Index12 0x310C - - - - - RW
12778 O0x31EA Index13 0x310D - - - - - RW
12796 0x31FC Index14 0x310E - - - - - RW
12814 0x320E Index15 0x310F - - - - - RW
12832 0x3220 Index16 0x3110 - - - - - RW
12850 0x3232 Index17 0x3111 - - - - - RW
12868 0x3244 Index18 0x3112 - - - - - RW
12886 0x3256 Index19 0x3113 - - - - - RW
12904 0x3268 Index20 0x3114 - - - - - RW
12922 0x327A Index21 0x3115 - - - - - RW

TI=1
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12940 0x328C Index22 0x3116 RW
12958 0x329E Index23 0x3117 RW
12976 0x32B0 Index24 0x3118 RW
12994 0x32C2 Index25 0x3119 RW
13012 0x32D4 Index26 0x311A RW
13030 0x32E6 Index27 0x311B RW
13048 0x32F8 Index28 0x311C RW
13066 0x330A Index29 0x311D RW
13084 0x331C Index30 0x311E RW
13102 0x332E Index31 0x311F RW
13120 0x3340 Index32 0x3120 RW
13138 0x3352 Index33 0x3121 RW
13156 0x3364 Index34 0x3122 RW
13174 0x3376 Index35 0x3123 RW
13192 0x3388 Index36 0x3124 RW
13210 0x339A Index37 0x3125 RW
13228 0x33AC Index38 0x3126 RW
13246 0x33BE Index39 0x3127 RW
13264 0x33D0 Index40 0x3128 RW
13282 0x33E2 Index41 0x3129 RW
13300 0x33F4 Index42 0x312A RW
13318 0x3406 Index43 0x312B RW
13336 0x3418 Index44 0x312C RW
13354 0x342A Index45 0x312D RW
13372 0x343C Index46 0x312E RW
13390 0x344E Index47 0x312F RW
13408 0x3471 Index48 0x3130 RW
13426 0x3472 Index49 0x3131 RW
13444 0x3484 Index50 0x3132 RW
13462 0x3496 Index51 0x3133 RW
13480 0x34A8 Index52 0x3134 RW
13498 0x34BA Index53 0x3135 RW
13516 0x34CC Index54 0x3136 RW
13534 0x34DE Index55 0x3137 RW
13552 0x34F0 Index56 0x3138 RW
13570 0x3502 Index57 0x3139 RW
13588 0x3514 Index58 0x313A RW
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13606 0x3526 Index59 0x313B - - -

13624 0x3538 Index60 0x313C - - - RW
13642 0x354A Index61 0x313D - - - RW
13660 0x355C Index62 0x313E - - - RW
13678 0x356E Index63 0x313F - - - RW

LS 'Er_ ECTRIC
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16.3.13 Index00 ~Index63 internal variable
communication address

Index00~Index63 has internal variables such as IndexType, Distance, Velocity, Acceleration,
Deceleration, RegDistance, RegVelocity, RepeatCount, DwellTime, Next Index, and Action. The internal
communication address has an increased address based on the index communication address as
shown below.

Communication address Output Min. Maximum
Parameter name Variable type Unit Accessibility

Decimal Hexadecimal value setting value

Index Index Number of entries UINT16 - - - RW
Index+1 Index+0x01 IndexType UINT16 0 10 - RW
Index+2 Index+0x02 Distance INT32 -2147483648 2147483647 uu RW
Index+4 Index+0x04 Velocity INT32 1 2147483647 UU/s RW
Index+6 Index+0x06 Acceleration INT32 1 2147483647 Uu/s2 RW
Index+8 Index+0x08 Deceleration INT32 1 2147483647 Uu/s2 RW
Index+10 Index+0x0A RegDistance INT32 -2147483648 2147483647 uu RW
Index+12 Index+0x0C RegVelocity INT32 1 2147483647 Uu/s2 RW
Index+14 Index+0x0E RepeatCount UINT16 1 65535 - RW
Index+15 Index+0x0F DwellTime UINT16 0 65535 ms RW
Index+16 Index+0x10 Next Index UINT16 0 63 - RW
Index+17 Index+0x11 Action UINT16 0 2 - RW

Example) Internal variable of Index00

Communication address Output Min. Maximum
Parameter name Variable type Unit Accessibility

Decimal Hexadecimal value setting value
12544 0x3100 Number of entries UINT16 - - - RW
12545 0x3101 IndexType UINT16 0 10 - RW
12546 0x3102 Distance INT32 -2147483648 2147483647 uu RW
12548 0x3104 Velocity INT32 1 2147483647 UU/s RW
12550 0x3106 Acceleration INT32 1 2147483647 UU/s2 RW
12552 0x3108 Deceleration INT32 1 2147483647 UU/s2 RW
12554 0x310A RegDistance INT32 -2147483648 2147483647 uu RW
12556 0x310C RegVelocity INT32 1 2147483647 UU/s2 RW
12558 0x310E RepeatCount UINT16 1 65535 - RW
12559 0x310F DwellTime UINT16 0 65535 ms RW
12560 0x3110 Next Index UINT16 0 63 - RW
12561 0x3111 Actio UINT16 0 2 - RW
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17. Test operation

For safe and proper test drive, make sure to check the following prior to test drive. If there is
a problem, take an appropriate measure before the test drive.

B Servo Motor State

Is the motor correctly installed and wired?

Is each connecting part correctly tightened without loosening?

For a motor with oil seal fitted, is there any damage on the oil seal?
Is oil properly applied?

If you perform test drive of a servo motor having been stored for an extended period, make
sure to check the motor according to the maintenance and inspection method for servo

motor. For maintenance and inspection, refer to "14. Maintenance and inspection,.

B Maintenance and Inspection. Servo Drive State

Is the drive correctly installed, wired, and connected?

Is the supply voltage for the servo drive correct?
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17. Test operation

17.1 Preparation for Operation

Carry out test drive in the following order:

Check the inspection and precautions before
commissioning.

A

Check the I/0 signal and the connection status
with the host level controller.

\ 4 v A A
In case of indexing In case of Pulse Input Insca:es:dof Intg?sueeof
position operation Position Operation pee qu
operation operation

,, i ,, l

Perform a test run by combining the machine and servo motor.

Actual operation

Verify that, before the test drive, the upper level controller and the servo drive are correctly
wired, and the parameter of the servo drive are correctly configured.

When using a quadrature (incremental) type motor and another company's motor, set the

parameters motor ID [0x2000], encoder type [0x2001], number of encoder pulses per
revolution [0x2002], and position error range [0x6065] before trial operation.
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17.1.1 Indexing Position operation

Sequ
Handling Reference
ence

Check the power supply and input signal circuit again, and turn on the control

! power of the servo drive.
3.2 Indexing Position
2 Set the values of Index00~Index63 according to the index you want to drive. _
operation

For safety, Velocity and Registration Velocity are set to 1/10 of the value to be
° set.

Set the gear ratio [0x6091] according to the electronic gear ratio of the device | 10.3 Electronic gear
‘ to the upper device. setting
5 Turn on the main circuit power of the servo drive.
6 Turn on the SVON input signal.
7 Turn on-> off the START input signal.

[0x6062] Confirm that the Distance and Registration Distance values set
° through the requested position value are displayed.

[0x6064] Check the actual rotation amount of the motor through the actual
° position value.

Check if the values of steps 8 and 9 satisfy the expression below.
10 [0x6062] = [0x6064] x [0x6091]
11 Check if the servo motor has operated in the commanded direction and index.

Turn off the SVON input signal, change Velocity and Registration Velocity to
2 the values you want to set, and repeat steps 6 to 11.
13 Turn off the SVON input signal.
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17. Test operation

Inspection object before test operation

Sub Variable PDO
Index Name Accessibility Unit
Index type allocation

0x2000 - Motor ID UINT RW No -
0x2001 - Encoder type UINT RW No -
0x2002 - Encoder Pulse per revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation direction setting UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2110 - Torque Limit Function Select UINT RW No -
0x2111 - External Positive Torque Limit Value UINT RW No -
0x2112 - External Negative Torque Limit Value UINT RW No -
0x2113 - Emergency Stop Torque UINT RW No 0.1%
Ox211F - Drive Control Input 1 UINT RW No -
0x2120 - Drive Control Input 2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
0x2207 - Digital Input Signal 8 Selection UINT RW No -
0x2208 - Digital Input Signal 9 Selection UINT RW No -
0x2209 - Digital Input Signal 9 Selection UINT RW No -
0x220A - Digital Input Signal 10 Selection UINT RW No -
0x220B - Digital Input Signal 11 Selection UINT RW No -
0x220C - Digital Input Signal 12 Selection UINT RW No -




17. Test operation

Index Ir?élgx Name Va;)r/isgle Accessibility aIIE(I:?’:l(t)ion Unit
0x220D - Digital Input Signal 13 Selection UINT RW No -
0x220E - Digital Input Signal 14 Selection UINT RW No -
0x220F - Digital Input Signal 15 Selection UINT RW No -
0x2210 - Digital output signal 1 selection UINT RW No -
0x2211 - Digital output signal 2 selection UINT RW No -
0x2212 - Digital output signal 3 selection UINT RW No -
0x2213 - Digital output signal 4 selection UINT RW No -
0x2214 - Digital output signal 5 selection UINT RW No -
0x2215 - Digital output signal 6 selection UINT RW No -
0x2216 - Digital output signal 7 selection UINT RW No -
0x2217 - Digital Input Signal 8 Selection UINT RW No -
0x221C ) ég:llgg Torque Input(command/limit) UINT RW No 0.1%/V
0x221D ) Analog Torque Input(command/limit) INT RW No mv

Scale
0x221E - Analog Velocity Override Mode UINT RW No -
Ox221F i ﬁ?)ilt(zgommand/Override) Offset veloa| RW No mv
0x240C - Modulo Factor DINT RW No -
0x3000 - Control mode UINT RW No -
0x3001 - Coordinate Select UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3006 - Encoder output pulse UDINT RW No Pulse
0x3007 - Encoder output mode UINT RW No
0x3008 - Start Index Number UINT RW No -
0x3009 - Index buffer mode UINT RW No -
0x300A - IOUT Configuration UINT RW No -
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17. Test operation

Sub

Variable

PDO

Index il Name type Accessibility - Unit
- Index 00 - - - -
0 Number of entries USINT RO No -
1 Index type UINT RW No -
2 Distance DINT RW No uu
3 Speed DINT RW No UU/s
4 Acceleration DINT RW No Uu/s?
0x3100 5 Deceleration speed DINT RW No Uu/s?
6 Registration Distance DINT RW No uu
7 Registration Velocity DINT RW No UU/s
8 Repeat Count UINT RW No -
9 Dwell Time UINT RW No ms
10 | Next Index UINT RW No -
11 |Action UINT RW No -
0x3101 - Index 01 - - - -
0x313F - Index 63 - - - -




17. Test operation

17.1.2 Pulse Input Position Operation

B Test Procedure
S Handling Reference
ence
1 Check the power supply and input signal circuit again, and turn on the control
power of the servo drive.
) Set the logic of [0x3003] input pulse according to the pulse output type of the 6.1 Function setting of
host device. Pulse Input Logic
3 Set the command unit and set the gear ratio [0x6091] by matching the | 11-3 Electronic gear
electronic gear ratio to the upper device. setup
4 Turn on the main circuit power of the servo drive.
5 Turn on the SVON input signal.
The host device outputs a low-speed pulse command with the motor rotation
6 amount that is easy to check.
For the command pulse speed, set the motor speed below 100 [rpm] for safety.
7 [0x6062] Check the input command pulse number through the request position
value.
8 [0x6064] Check the actual rotation amount of the motor through the actual
position value.
9 Check if the values of steps 7 and 8 satisfy the expression below.
[0x6062] = [0x6064] x [0x6091]
10 Check if the servo motor rotates in the commanded direction.
11 The.upper device outputs the pulse command at the speed required by the
equipment.
12 Check the servo motor speed, required position value, and actual position
value.
13 Stop the pulse command and turn the SVON input signal OFF.
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17. Test operation

m Inspection object before test operation

Index Ir?c:l :x Name Va;;isgle AIE(I:IIGSS all:l)?l}]ati Unit
0x2000 - Motor ID UINT RW No -
0x2001 - Encoder type UINT RW No -
0x2002 - Encoder Pulse per revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation direction setting UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2110 - Torque Limit Function Select UINT RW No -
0x2111 - External Positive Torque Limit Value UINT RW No -
0x2112 - External Negative Torque Limit Value UINT RW No -
0x2113 - Emergency Stop Torque UINT RW No 0.1%
Ox211F - Drive Control Input 1 UINT RW No -
0x2120 - Drive Control Input 2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
0x2207 - Digital Input Signal 8 Selection UINT RW No -
0x2208 - Digital Input Signal 9 Selection UINT RW No -
0x2209 - Digital Input Signal 9 Selection UINT RW No -
0x220A - Digital Input Signal 10 Selection UINT RW No -
0x220B - Digital Input Signal 11 Selection UINT RW No -
0x220C - Digital Input Signal 12 Selection UINT RW No -




17. Test operation

Index InS(lijebx Name Va:;/is:le Algflﬁ;s aﬁ(%(:\ti Unit
0x220D - Digital Input Signal 13 Selection UINT RW No -
0x220E - Digital Input Signal 14 Selection UINT RW No -
0x220F - Digital Input Signal 15 Selection UINT RW No -
0x2210 - Digital output signal 1 selection UINT RW No -
0x2211 - Digital output signal 2 selection UINT RW No -
0x2212 - Digital output signal 3 selection UINT RW No -
0x2213 - Digital output signal 4 selection UINT RW No -
0x2214 - Digital output signal 5 selection UINT RW No -
0x2215 - Digital output signal 6 selection UINT RW No -
0x2216 - Digital output signal 7 selection UINT RW No -
0x2217 - Digital Input Signal 8 Selection UINT RW No -
0x3000 - Control mode UINT RW No -
0x3001 - Coordinate Select UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3003 - Pulse Input Logic Select UINT RW No -
0x3004 - Pulse Input Filter Select UINT RW No -
0x3005 - PCLEAR Mode Select UINT RW No -
0x3006 - Encoder output pulse UDINT RW No Pulse
0x3007 - Encoder output mode UINT RW No
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17. Test operation

17.1.3 Speed operation

B Test Procedure
Sequ .
ence Handling Reference

1 Check the power supply and input signal circuit again, and turn on the control
power of the servo drive.

> Depending on the control method, [0x231A] sets the function of speed 14.3 Manufacturer
command switch selection. Specific Objects
When controlling with a digital input signal, set the multi-step operation speed
and digital input signal setting parameters.

3 During analog speed operation, set [0x2229] analog speed command scale
and [0x222A] analog speed command clamp level parameters.
The setting value is set to 1/10 lower than the actual operating speed.

4 Turn on the main circuit power of the servo drive.

5 Turn on the SVON input signal.

6 Give a command signal to the servo drive and check the actual driving speed
and command speed.

7 Check if the servo motor rotates in the commanded direction.

8 The upper device outputs at the speed required by the device.

9 Check the servo motor speed.

10 Stop the instruction and turn the SVON input signal OFF.




17. Test operation

m Inspection object before commissioning

Index Ir?élgx Name Va;;isgle A.Eﬁﬁfls aII:I)?I)Dcr:?ti Unit
0x2000 - Motor ID UINT RW No -
0x2001 - Encoder type UINT RW No -
0x2002 - Encoder Pulse per revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation direction setting UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2110 - Torque Limit Function Select UINT RW No -
0x2111 - External Positive Torque Limit Value UINT RW No -
0x2112 - External Negative Torque Limit Value UINT RW No -
0x2113 - Emergency Stop Torque UINT RW No 0.1%
Ox211F - Drive Control Input 1 UINT RW No -
0x2120 - Drive Control Input 2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
0x2207 - Digital Input Signal 8 Selection UINT RW No -
0x2208 - Digital Input Signal 9 Selection UINT RW No -
0x2209 - Digital Input Signal 9 Selection UINT RW No -
0x220A - Digital Input Signal 10 Selection UINT RW No -
0x220B - Digital Input Signal 11 Selection UINT RW No -
0x220C - Digital Input Signal 12 Selection UINT RW No -
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17. Test operation

Index Ir?élgx Name Va;;isgle A.Eﬁﬁfls aII:I)?I)Dcr:?ti Unit
0x220D - Digital Input Signal 13 Selection UINT RW No -
0x220E - Digital Input Signal 14 Selection UINT RW No -
0x220F - Digital Input Signal 15 Selection UINT RW No -
0x2210 - Digital output signal 1 selection UINT RW No -
0x2211 - Digital output signal 2 selection UINT RW No -
0x2212 - Digital output signal 3 selection UINT RW No -
0x2213 - Digital output signal 4 selection UINT RW No -
0x2214 - Digital output signal 5 selection UINT RW No -
0x2215 - Digital output signal 6 selection UINT RW No -
0x2216 - Digital output signal 7 selection UINT RW No -
0x2217 - Digital Input Signal 8 Selection UINT RW No -
0x221C - Analog Torque Input(command/limit) Scale UINT RW No |[0.1%/V
0x221D - Analog Torque Input(command/limit) Scale INT RW No mV
Ox221E - Analog Velocity Override Mode UINT RW No -
Ox221F _ érgéleotg Velocity Input(command/Override) INT RW No mv
0x2227 ) Analog Velocity Command Filter Time UINT RW No 0.1ms

Constant

0x222A - Analog Velocity Command Clamp Level UINT RW No rpm
0x2301 - Speed Command Acceleration Time UINT RW No ms
0x2302 - Speed Command Deceleration Time UINT RW No ms
0x2303 - Speed Command S-curve Time UINT RW No ms
0x230D - Speed Limit Function Select UINT RW No -

0x2312 - Multi-Step Operation Speed 1 INT RW No rpm
0x2313 - Multi-Step Operation Speed 2 INT RW No rpm
0x2314 - Multi-Step Operation Speed 3 INT RW No rpm
0x2316 - Multi-Step Operation Speed 5 INT RW No rpm
0x2317 - Multi-Step Operation Speed 6 INT RW No rpm
0x2318 - Multi-Step Operation Speed 7 INT RW No rpm




17. Test operation

Index Ir? (;J:x Name Va;;islgle A,Eﬁﬁf,s allzl)?z:]gti Unit
0x2319 - Multi-Step Operation Speed 8 INT RW No rpm
0x231A - Velocity Command Switch Select UINT RW No -
0x3000 - Control mode UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3006 - Encoder output pulse UDINT RW No Pulse
0x3007 - Encoder output mode UINT RW No

Ls éL ECTRIC
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17. Test operation

17.1.4 Torque operation

B Test Procedure

Sequence Handling Reference

1 Check the power sup_ply and input signal circuit again, and turn on the control
power of the servo drive.

2 [0x221C] Sets analog torque command scale.

3 [0x230E] Sets the speed limit value for torque control.
The setting value is set to 1/10 of the actual driving voltage.

4 Turn on the main circuit power of the servo drive.

5 Turn on the SVON input signal.

6 Apply the analog voltage to the servo drive to check the speed and command
torque value.

7 Check if the servo motor rotates in the commanded direction.

8 The upper device outputs at the speed required by the device.

9 Check the servo motor speed and command torque value.

10 Stop the instruction and turn the SVON input signal OFF.




17. Test operation

m Inspection object before test operation

Index Ir?élgx Name Ve;;isgle Alglclﬁf/s al::c))lga?tio Unit
0x2000 - Motor ID UINT RW No -
0x2001 - Encoder type UINT RW No -
0x2002 - Encoder Pulse per revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation direction setting UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2110 | index- | Torque Limit Function Select UINT RW No -
0x2111 | index- |External Positive Torque Limit Value UINT RW No -
0x2112 | index- |External Negative Torque Limit Value UINT RW No -
0x2113 | index- |Emergency Stop Torque UINT RW No 0.1%
0x211F - Drive Control Input 1 UINT RW No -
0x2120 - Drive Control Input 2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
0x2207 - Digital Input Signal 8 Selection UINT RW No -
0x2208 - Digital Input Signal 9 Selection UINT RW No -
0x2209 - Digital Input Signal 9 Selection UINT RW No -
0x220A - Digital Input Signal 10 Selection UINT RW No -
0x220B - Digital Input Signal 11 Selection UINT RW No -
0x220C - Digital Input Signal 12 Selection UINT RW No -
0x220D - Digital Input Signal 13 Selection UINT RW No -
0x220E - Digital Input Signal 14 Selection UINT RW No -
0x220F - Digital Input Signal 15 Selection UINT RW No -
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17. Test operation

0x2210 Digital output signal 1 selection UINT RW No -
0x2211 Digital output signal 2 selection UINT RW No -
0x2212 Digital output signal 3 selection UINT RW No -
0x2213 Digital output signal 4 selection UINT RW No -
0x2214 Digital output signal 5 selection UINT RW No -
0x2215 Digital output signal 6 selection UINT RW No -
0x2216 Digital output signal 7 selection UINT RW No -
0x2217 Digital Input Signal 8 Selection UINT RW No -
0x221C Analog Torque Input(command/limit) Scale UINT RW No 0.1%/V
0x221D Analog Torque Input(command/limit) Offset INT RW No mV
0x2228 érc])?lsotgant torque  Command Filter Time UINT RW No 0.1ms
0x2301 Speed Command Acceleration Time UINT RW No ms
0x2302 Speed Command Deceleration Time UINT RW No ms
0x2228 érc])?lsotgant torque  Command Filter Time UINT RW No 0.1ms
0x230E Speed Limit Value at Torque Control Mode UINT RW No -
0x3000 Control mode UINT RW No -
0x3002 Baud Rate Select UINT RW No -
0x3006 Encoder output pulse UDINT RW No Pulse
0x3007 Encoder output mode UINT RW No




17. Test operation

17.2 Example of connection with upper level device
(Pulse Input Position)

17.2.1 Example of connection with LSELECTRIC
XGF-PD1/2/3A

Power for
DC 24V .
'— 1/0 L7P Servo Drive
XGF-PD1/2/3A
(Line Driver)
+24V O—@ —>GND24 +24V IN
— [ +24V IN| 11 j
i | +24V IN| 21 Note3)
| | Twisted (P 35 :ALARM+
Pair
36 | ALARM-
1 o e e
—> | | | : (RO T BRAKES
FP- 22 | I I PF- | 32 ™) —
RP+ 23 | } } PR+ | 33 o7 -
| | : : POD— T NrPos+
RP- 24 Il i ] PR- |34 1, ‘K::E
I | 42 | INPOS-
Twisted Encoder phase Z (COSr—3 E
17 HOME +5V | | | Par ouP
. ; +SV) 37 | | Z0 5 22 | ore-
H : HoME coM[ 38 } l | /ZO 6 (DO6)
B ] T
+24V IN
o cov |3 — I | Digital input 33k0 4 | eos- |
: : | | Notel) &{— CON—=17conT
GSA oV+ 25 i ia/’/o—— SVON | 12 (Dm;
OV- 26 Fo——o—+ | o— POT 13 # 48 TGON-
sToP | 27 o o0—f | o—| NoT | 14 DIO3 OO
n
D0G | 28 o o0— | o—| ARST | 15 DI04
VTP 29 o o— I I o— START | 16 DI0S 50 | TLMT-
ECMD | 30 o o— | | o—| stop | 17 DI0G Noted)
10G-_| 31 fo— o— o— ReGT | 18 DIO7 — —
| | PR e 5 DI08 ::
MPG A+ | 1 O A+ | o—| HOME | 22 (DI09)
MG A | 2 oA | | o— HSTART | 23 |—01Q 1/0
MPG B+ | 3 | —l@ie+ | | o— I1SEL0 | 24 D
MPGB- | 4 —@1B- | | o— I1seLl | 25 Dii2
Manual pulse | o— ISEL2 26 D13 d I
generator | <Es >7 (DI14) Encoder pulse
| o—| 1SEL4 | 28 DI13 output
1 AO
| o—| ISEL5 | 29 Di16
2 /AO
oay | I Note2) 3 BO
| | I 2 780
T DR/INP COM| 34 | | > 20
1 | — I I — (DO2) 6 /Z0
! DR/INP | 33 I I RDY+ | 37
l-1ov L +10v Analog output
M T
torque limit
& | | AGND | 8 7| MONIT
-10V L +10V 3 GND
Analog A-OVR 9 2 MONIT2
override AGND 10 4 GND

(I/0 Case) >?F.G
b
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17. Test operation

17.2.2

Example of connection with LSELECTRIC
XGF-PO1/2/3A

Power for
DC 24V
'— I/0 L7P Servo Drive
XGF-PO1/2/3A
Open Collector
©p ) +24V O—@ ¢—>GND24 +24V IN
_ +24V IN
L Sicon oned
2av__ |39 —e : | ROD—35 [alARM +
pcom |40 [ [ 36 | ALARM-
| | (POI—35 T BRAKE+
el I S K et
20 | BRAKE-
FP- 22 | | | 004
— | | 21 | INPOS+
— 1 ==
42 | INPOS-
—1 L [ INPOS- |
] | | Twisted Encoder phase Z (DO5) 23 E
= ! ! Pair — outpu
EIN f f 24 | orG-
1 | |
38| | | /Z0O 6 (DO6) a5 E
- con 3 — I 1 Digital input 46 | eos- |
| B I Notel) (P47 [ TGon+
(L. OV+ 25 Fo——o— o— SVON 12 o
OV-_ | 26 fo——o—1 | o— For | 13 —D22 28 | TGON-
SToP [ 27 fe— o | o— NOT | 14 D3 OS5
50G | 28 e o— | o—| ARsT | 15 Di4
VTP 29 o o—f I o—| START | 16 DI> 50 | TLMT-
ECMD | 30 fo— o I o— stop | 17 DI6 Noted)
ote:
10G- 31 fo— o ' o— RreaT | 18 DI7 "
o— EMG | 19 DIg
MPG A+ | 1 —TO!A+ | o—l HoVE T 22 (DI9)
MPG A | 2 oA | | o—{HSTART | 23 DI10 1/0
MPG B+ | 3 —1lO)!B+ I o— IsEL0 | 24 DIt
MPGB- | 4 —©158- | | o— IsELl | 25 p—Rl12
Manual pulse | o— ISEL2 26 DI13
o Encoder pulse
generator | e >7 DI14 Encootl::(:ru':ulse
| o—| 1SE4 | 28 DI15 R - =
| o— ISEL5 | 29 DIl6
2 7A0
24V : : Note2) 3 BO
| | *k *k 4 /BO
T DR/INP COM| 32 > Z0
| i | | 6 720
L DR/INP | 33} " . 'I (o2
! / | t t RDV+ | 37
| | v
} | RDY- | 38
M T
torque limit AGND E 7 AONIT
710V 7 10V 3 GND
Analog speed m A-OVR Z 2 MONIT2
override AGND E 4 GND

(1/0O Case)

I
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17.2.3 Example of connection with LSELECTRIC
XGF-PD1/2/ 3H

Power for
DC 24V
'— 170 L7P Servo Drive
XGF-PD1/2/3H
Line Driver
¢ ) +24V O—@ ¢—>GND24 +24V IN
24V A 24V IN| 11 j
24V 1C ) - ) ‘[. +24V IN| 21 Note3)
PCOM | 1B I I (DO1)
PCOM | 1D | | Twisted 35 |ALARM+
Pair
36 | ALARM-
e [1oA} — e 31 <51 [ALARV. ]
— | | | | (POI35 [ BRAKES
+ -
T2 — G2 I {E:
— 40 | BRAKE-
RP+_ [ 16A} | | PRr 133 —-r
— | | : : PO—Z= T ora+
RP- | 15A PR- |34 12
| 1oAT T T
l | 44 ORG-
Twisted Encoder phase (DO6)
HOME +5v I 3A | ! ! Pair 7 s Z outpyt 4{% EOS+
+ T T
:‘ | I — 46 | Eos-
:} | | TGON+
| | TGON
e COM 9A Digital intput _
] | j_ | |
' ; TLMT
PGS ov+ |14Afo—o— o—] svon z
Ov- 13Ao———o0—4 | o— POT TLMT-
DOG  |12Ake— o—4 | o— NOT Noted)
ote:
EMG/STOP|11AFe— o—t | o— ARsT | 15 DI04 = -
VTP |10A o—¢ | o— START | 16 D105 =]
[ o— stop | 17 |—Lloo
| o—{ rReGT | 18 |—RI0D
| o— EMG | 19 D08
MPG A+ [20A}—©)! A+ | o— fovE | 22 (DI09)
! DI10 1/0
MPG A- |20B —O)! A- | o—{ HSTART | 23
MPG B+ [TOAL—1@)18+ | | o—| IsE0 [ 24 Dl
MPG B-_|198 [—L©) B- | o— I1seL1 | 25 D2
Manual pulse o— |ISEL2 26 —@o13)
generator | o— T1SEl3 >7 DI14) Encoder pulse
+24V | o— ISEL4 | 28 DI13 output 1 —
| o— ISEL5 | 29 DI16 > G
T DR/INP cOM| 6A | I
i — [ —— (DO2) 3 BO
LI DR 8A I | | 1 RDY+ %}7 4 /BO
N . v 5 ZO
i t {rOY-1 38
7] || [iposTr| o 122 =
| | OS1+
INPOST-| 42
|-10V ¢ +10V Analog
n ) e
torque limit
. AGND | 8 1 | MONIT1
|-10v } +10v 3 GND
Analog speed N\ A-OVR 9 2 MONIT2
override AGND E 7 GND

(/0 Case) >‘fF.G
I
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17. Test operation

17.2.4

Example of connection with LSELECTRIC
XGF-PO1/2/ 3H

Power for
DC 24V
XGF-PO1/2/3H —“— 170 L7P Servo Drive
Open Collector
©p ) +24V O—@ ¢—>GND24 +24V IN
+24V IN
A ) 24V IN
2™ 1A | I ;ULCOM oo Noe3
22V |1 | ' RO TALARM~
PCOM [ 18
36 | ALARM-
ot - e B LR
— — 39 | BRAKE+
FP+ ‘I8AI 1 t {__PF-
:{{ 40 | BRAKE-
FP- 17A|I | I oo
| 41 | INPOS+
RP+  [16A] : : {_PR- ACE:
42 | INPOS-
Al L [ INPOS- |
| Twisted Encoder phase (DOSI—3 E
3 SR > zoor
| SA T f f 44 | ORG-
] |
- o R o R R
- COM__ oA |— | | Digital input 46 | Eos- ]
! | | Notel Ot cons
L. ov+  [14Ae——o0— o—| svon | 12 = [ TGoN ]
ov-_ |3Afe——o—1 | o—{ PpOT 3 —02 48 | TGON-
D0G  |12Ale— o | o— NOT | 14 DI3 OOt
EMG/STOP|11A o~ o— | o— ARsT | 15 Di4 [ TMT ]
VTP |10A e~ o— o—] START | 16 DI> 50 | TLMT-
| DI6
o—| stop | 17
l o— ReGT | 18 DI7 Noted)
| o— EMG | 19 Di8 I
MPG A+ J2oA—©! A+ | | o— HOME | 22 (DI9)
MPG A-_ 208 1! A- | | o—{ AsTART | 23~ |—(L!1O 170
MPG B+ [19Al—@!B+ | | o—{ 1sEl0 | 224 |—E1I
MPG B- | 198 |—Q1 B- | | o—| 1sElT | 25 —(R12
Manual pulse | o— ISEL2 26 | DI13
generator | o— ISEL3 >7 | DI14) Encoder pulse
Output
+24V | o— ISE4 | 28 —DU15 - =
| o— ISELs | 29 —(LDU6 > -5
T DR/INP COM] 6A
B - | . 5%
1=-= DR 8A | | | II RDY+ 37 ( ) 4 /BO
[ [rov- | 38 > | 20
| | (DO4) 6 /20
=1 . . T
INP 7A] } ' {iNposT+] a1
} } [INPOST-| 42
torque limit AGND E ; O
|—1OVJ- +10V 3 GND
Analog speed m A-OVR E 2 MONIT2
override AGND E 2 GND

(/0O Case)

L
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Related Objects

Index Ir?(;lgx Name Ve;;isgle Accessibility aIIcF;(I:Da(t)ion Unit
0x2018 - Magnetic Pole Pitch UINT RW No 0.01lmm
0x2019 - Linear Scale Resolution UINT RW No nm
0x201A - Commutation Method UINT RW No -
0x201A - Commutation Method UINT RW No -
0x201B - Commutation Current UINT RW No 0.1%
0x201C - Commutation Time UINT RW No ms
0x2020 - Motor Hall Phase Config UINT RW No -
0x2800 - 3 party motor type UINT RW No -
0x2801 - 3" party motor pole number UINT RW No -
0x2802 - 3" party motor rated current FP32 RW No Arms
0x2803 - 3" party motor maximum current FP32 RW No Arms
0x2804 - 3" party motor rated speed UINT RW No rpm
0x2805 - 3" party motor maximum speed FP32 RW No rpm
0x2806 - 3" party motor inertia FP32 RW No K%bﬂz'
0x2807 - 3" party motor Torque constant FP32 RW No Nm/A
0x2808 - 3" party motor phase resistance FP32 RW No ohm
0x2809 - 3" party motor phase inductance FP32 RW No mH
0x280A - 3" party motor TN Curve Data 1 UINT RW No rpm
0x280B - 3" party motor TN Curve Data 2 FP32 RW No %
0x280C - 3" party motor hall Offset UINT RW No deg
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18. Appendix

I
18. Appendix

18.1 Firmware Update

18.1.1 Use of USB OTG

The drive performs USB host function to search for firmware files in the USB memory and
download them to flash memory inside the drive. You can easily update the firmware using the
USB memory and OTG cable without a PC. The update procedure is as follows:

(1) Prepare a download cable (USB OTG cable) and a USB memory.

Use a USB OTG cable, consisting of USB Female Plug Type A and USB Mini B 5 pins, as
the download cable.

(2) Copy the firmware file (L7P_FW.bin) to update to the USB memory.

*Caution USB memory must be formatted as “FAT32". Also, L7P_FW.bin file should be
placed in the root directory of the USB memory, and the full file name including the
extension should match. (However, case is not distinguished in file names.)

(3) After connecting the USB memory to the USB OTG cable, connect it to the USB terminal
and power on the drive.

(4) If'otg' is displayed after 'boot' is displayed on the 7-Segment for servo status display, the
firmware is being updated. If 3 bars to the left of 'otg’ are displayed, the download is
complete. Remove USB OTG cable and USB memory.
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(7-segments display a message when downloading the firmware using the OTG)

(5) Turn on the power again, and verify if the firmware is updated.
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18-2

18.1.2 Use of Drive CM

Drive CM allows the firmware upgrade through the PC's USB port. The transmission time
depends on the PC performance, but it usually takes from scores of seconds to several minutes.

s CQ

A

. O,

v

From the top menu, click ‘Setup’ -> ‘FIRMWARE UPGRADE’-> ‘OS Download’ button.

B Precautions for Firmware Upgrade

= Do not turn off the PC or drive during transmission.

= Do not unplug the USB cable or close the firmware program during transmission.

= Do not run other applications on the PC during transmission.

= Before upgrade drive’s parameter (object), Please same predetermined value since the

value can be re-set.

B Firmware download operation

(1) Click the “Open Firmware Downloader” button

Firmware Upgrade =
Current Software Version 0.25
_l; Open Firmware Downloader |
All communications will be stopped during download!!!
gj.? Firmware Upgrace i

Connect USB cable and power on the Equipment.

0%

Current :

Total Length :

= start

Total Packet :

New :

Current Packet

[* close
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(2) To load the appropriate firmware file, click the "Load" button..
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(3) Select the BIN file of the firmware to transmit and press the Open button.

5 Firmware Upgrade

| Connect USB cable and power on the Equipment.

0%

Current : L7PADD2(0.51)

New : L7PA002(0.51) |

Total Length : 832300 byte |

Total Packet : 14872 |

Current Packet : |

Start

(4) “Total Length" and "Total Packet" of the loaded firmware are displayed. Compare the current name with the

new name to check the drive type, capacity, and firmware version.

5 Firmware Upgrade

| Erasing in progress, wait please. : 9

0%

Current : L7PADD2(0.51)

New : L7PA002(0.51) |

Total Length : 832300 byte |

Total Packet : 14872 |

Current Packet : |

(5) Press the "Start" button to start transmission. 10 seconds are counted down to clear the internal memory in

the drive. (For L7NH and L7P, the segment 7 should display "USB". For PEGASUS, a red "ERR" LED should

be illuminated.)

| 18-3
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&9 Firmware Upgrade i

| Transmission in progress, wait please.
‘ [ | 3%

Current : L7MHAQOQ(D,538) | Mew : L7PADDD(D.61) |

Total Length : 892300 byte | Total Packet : 14872 | Current Packet : 490 |

(6) After clearing, the firmware is transmitted automatically and the progress bar and "Current Packet" display the
current transmission status. (The transmission time depends on the PC performance, but it usually takes from

scores of seconds to several minutes.)

Confirm 2

| Transmissicn completed.

(7) When transmission is completed, a pop up saying "Transmission completed" is displayed. (When

transmission to the PC is completed, turn off and on the drive for rebooting.)

B An Error Occurs During Transmission

.

) Transmission failed, try again.

(1) Turn off and on the drive and repeat the above process from (2) to (7)

Warning u

] Firmware types do not mach.

(1) Check firmware drive type and capacity to transmit.

18-4
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Product warranty

Product name Servo Drive Installation
date
Model name L7PA/B Series Warranty
Name
Customer Address
Phone
Name
Distributor Address
Phone

This product is made through strict quality control and inspection process by our technical staff.

The product warranty period is normally 12 months from the installation date, and 18 months from the
manufacturing date if the installation date is not written. However, it may change according to the terms of
the contract.

Free service information

If a drive malfunctions within the product warranty period under normal use, contact our dealer or
designated service center. We will repair it free of charge.

Paid service information

Paid service information
= When afailure occurs due to the consumer's intention or negligence

= When afailure occurs due to an abnormality in the power supply or a defect in the
connected device

= When a breakdown occurs due to a natural disaster (fire, flood, gas damage, earthquake,
etc.)

= When the product is modified or repaired at a place other than our dealer or service center
= When our nameplate is not attached
= When the free warranty period has expired

X After installing the servo, please fill out this quality assurance form and send it to our quality assurance
department (service manager).
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Warranty

This product is made through strict quality control and inspection process by our technical staff.

The product warranty period for this product is normally 12 months from the installation date, and 18 months from the
manufacturing date if the installation date is not written. However, it may change according to the terms of the contract.
The product described in this user's manual may be discontinued or modified without notice. Be sure to check when
you purchase this product.

Free service information

If a drive malfunctions within the product warranty period under normal use, contact our dealer or designated service
center. We will repair it free of charge.

Paid service information

Paid service information

= When afailure occurs due to the consumer's intention or negligence

= When afailure occurs due to an abnormality in the power supply or a defect in the connected device
= When a breakdown occurs due to a natural disaster (fire, flood, gas damage, earthquake, etc.)

= When the product is modified or repaired at a place other than our dealer or service center

= When our nameplate is not attached

= When the free warranty period has expired

X After installing the servo, please fill out this quality assurance form and send it to our quality assurance department
(service manager).
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Environmental Policy

LS ELECTRIC Co., Ltd supports and observes the environmental policy as below.

Environmental About Disposal
Management -

LS ELECTRIC’ PLC unit is designed to protect
LS ELECTRIC considers the environmental - the environment. For the disposal, separate
preservation as the preferential management aluminum, iron and synthetic resin (cover) from
subject and every staff of LS ELECTRIC use the product, as they are reusable.

the reasonable endeavors for the pleasurably

environmental nreservation of the earth.
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User Manual Revision History

No. BElE LT Change contents Ve Notes

month number
200/ 400[V] int ted
1 2017.10.14 . .[ ] " egra. N . 1.0
Add function description and insert picture
2 2018.07. 31 LSIS & LSM branql |r)tegrat|on and function 11
description added
3 2020.07. 16 Mark modified according to company name 192
change
4 2020.10. 26 N terminal related precautions and figure 13
correction
5 2021.09. 24 Add new features and add descriptions 1.4
Integratie 7PA_200V and L7PA_400V manual
6 2023.08.03 Add notices and modify installation items in the 15
control panel (panel)
7
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