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Introduction

Introduction

Hello. Thank you for choosing LS ELECTRIC L7S 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.

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



Safety Precautions

Safety Precautions

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

severity of the precaution.

Precautions

Meaning

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

A\ caution

damage.

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

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

B Electric Safety Precautions

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

Ground both the servo drive and the servo motor.

Only specially trained technicians may perform wiring on this product.

Install both the servo drive and servo motor before performing any wiring.

Do not operate the device with wet hands.

Do not open the servo drive cover during operation.

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

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

B Fire Safety Precautions

AcCaution

materials.

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

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

Store and operate this product under the following environmental conditions.

Conditions

Environment -
Servo Drive Servo Motor

Ambient

temperature 0~50[*C] 0~40[*C]

Storage temp. | -20~65[°C] -10~60[°C]

Ambient
humidity

80% RH or less (no condensation)

90% RH or less (no condensation)
Storage

humidity

90% RH or less (no condensation)

Altitude Up to 1000m

= When installing 1 unit:

* More than 40 mm at the top and
bottom of the control panel

e More than 10 mm on the left and right
sides of the control panel

= When installing 2 or more units:
e 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

e More than 2mm between units

e Referto “3.2.2 Installation in the
Control panel”

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

combustible gas.
Etc 9

impacts.

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

AcCaution

= |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.

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

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

= Firmly attach the servo motor to the machine.

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

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

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

ACaution

Be sure to use the input power of the servo drive after checking the product.

L7SAoooA/B: AC 200[V]~230[V], L7SBoooB: AC 380[V]~480[V]

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.

Be sure to use Twisted Pair Shield wire for the pulse command signal (PF+, PF-, PR+, PR-),
speed command signal (SPDCOM) and torque command signal (TRQCOM).

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

B Startup Precautions

M Caution

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

L7SAoocA/B: AC 200[V]~230[V], L7SBoooB: AC 380[V]~480[V]

The servo must be in the OFF mode when you turn on the power.

Confirm the motor ID [P0-00], encoder type, [P0-01] and the encoder pulse [P0-02] for
L7SA/B oooA/B first after you turn on the power.

In the case of L7SA oooA model, set the motor ID of [P0-00] and the encoder pulse of [PO-
02] to match the specifications of the motor you want to use.

After you complete the above settings, set the drive mode for the servo drive that is
connected to the upper level controller in [P0-03].

Refer to ‘Chapter 1.2 System configuration and perform CN1 wiring of the servo drive for
each operation mode.

The ON/OFF status of each input contact point of CN1 can be checked in [St-14].

B Handling and Operating Precautions

A Caution

Check and adjust each parameter before operation.

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

Do not touch the heat sink during operation.

When attaching or detaching the CN1 and CN2 connectors, be sure to turn off the power.
Extreme change of parameters may cause system instability.
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B Usage Precautions

ACaution

Install an emergency cut-off switch which immediately stops operation in an emergency.
Reset the alarm when the servo is off. Be warned that the system restarts immediately if the
alarm is reset while the servo is on.

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

Only use approved servo drive and servo motor combinations.

The electric brake on the servo motor stops operation. Do not use it for ordinary braking.
The electric brake may malfunction if the brake degrades or if the mechanical structure is
improper (for example, if the ball screw and servo motor are combined via the timing belt).
Install an emergency stop device to ensure mechanical safety.

B Malfunction Precautions

M Caution

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

/M Caution

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

Only authorized personnel may repair and inspect the device or replace its parts.

Do not modify this device in any way.

B General Precautions

ACaution

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

B Product Application

A Caution

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

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

B EEPROM Lifespan

ACaution

= The EEPROM is rewritable up to 1 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 1 million, depending on the lifespan of the EEPROM.

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

B Corresponding to overseas standards and laws

The L7 series is a standard specification and complies with overseas standards.

Model

Low Voltage Directive

EMC Directive

L7SA001X, L7SA002X
L7SA004X, L7SA008X
L7SA010X, L7SA020X
L7SA035X, L7SA050X
L7SA075B, L7SA150B

L7SB010B, L7SB020B
L7SB035B, L7SB050B
L7SB075B, L7SB150B

EN61800-5-1

EN61800-3

Note 1) X = A or B: A = Quadrature Encoder Type, B = Serial Encoder Type

X1: For details, please contact us.

X2: When exporting, please follow the laws and regulations of the destination.

CE
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1. Product configuration and signal description

1.

1.1

Product configuration and signal description

Product configuration

1.1.1  Product Verification

1. 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?
2. Check the product components and options.
* Are the type and length of cables correct?

* Does the regenerative resistor conform to the required standard?
* Is the shape of the shaft correct?
» Are there any abnormalities after mounting the oil seal or brake?

* Are the gearbox and the gear ratios correct?

¢ |s the encoder format correct?
3. Check the exterior of the device.

* Are there any foreign substances or humidity in the device?
* |s there any discoloration, contaminant, damage or disconnected wire?
* Are the bolts tightly fastened to the joints?
* |s there any abnormal sound or excessive friction during operation?

B Servo drive product type

L7 5 A 004 A XXXX
I |

Series name

L7 series

Communication type

S : standard 1/0O type

N: Network type

Input voltage {;(?(F;?\/caltr%) {Zggra\/calz\ Encoder Type

A: 200 [Vac] 001 : 100 [W] (010 : 1.0 [kW] A: Quadrature

B: 400 [Vad 002 : 200 [W] [020 : 2.0 [kW] (Pu'lse type)
004 : 400 [W] |035 : 3.5 [kW] B: Serial
008 : 750 [W] |050 : 5.0 [kW] (communication
010 : 1.0 [kW] [075 : 7.5 [kW] type)
020 : 2.0 [kW] [150 : 15 [kW] ,7
035 : 3.5 [kW] _
050 : 5.0 [kW] Option
075 : 7.5 [kW] Blank: standard
150 : 15 [KW] Marking: Exclusive

11



1. Product configuration and signal description

B Servo motor product type

APMC-FEP30AMKT

SERVO MOTOR

Input voltage

——

Motor shaft

S :Solid shaft
H : Hollow shaft
F :Flat

(F_L : L Series)

Blank: 200Vac
P :400Vac

Motor capacity

Flange Size

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

R3 :30[W]
R5 : 50[W]
01 :100[W]
015 : 150[W]
02 :200[W]
03 :300[W]
04 :400[W]
05 : 4§O[W]
110 : 11.0[kW]
150 : 15.0[kW]

L L
Rated speed Option spec.
A :3000 [rpm] Blank: None
D 2000 [rpm] 1 :Qil Seal
- 1500 [rpm] 2 Brake
: 1000 [rpm] 3 : Qil Seal, Brake

1

Shape of shaft end

N : Straight
K : One side round key (standard)

Encoder type

Quadrature(Pulse Type)
A :lnc. 1024 [P/R]

C :lnc. 2048 [P/R]

D :Inc. 2500 [P/R]

E :Inc. 3000 [P/R]

Serial BISS(Communication

Type)

N : 19bit S-Turn Abs.

M : 19bit M-Turn Abs.

M8 : 18bit SA/FAL M-Trun Abs




1. Product configuration and signal description

1.1.2 Part Names

B Servo Motor

80 Flange or below

Motor Power

Motor Cable

Encoder
Connector Connector
?A Encoder
Cable
Encoder
Cover
D
[ B
K ,,
rame i
Bearing Cap Flange Housing
80 Flange or less (L series)
Encoder connector
Power connector [
I,"_-i-'__ “.I I'.... ||
N o | i
H [
1]
?
l . D]
__i 9
Shaft v l i
Flange Frame Housing  Encoder
Cover
Motor
Connector
Encoder
Connector
S
Encoder
Shaft i ] Cover
1 ? ?
' '
v Flange  Frame

Bearing Cap

Housing
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1. Product configuration and signal description

B Servo Drive

= L7SA001o, L7SA 0020, L7SA 0040

LS SERVO

Operation keys
(Mode, Up, Down, Set)

[e]

888
O

) o

Olgpeny

Display

Main power connector (L1,
L2, L3)

CHARGE

CN5

U@‘

2

DC reactor connector
(PO, PI)
Short circuit when not used

1 ||

2 |1

CN4

13 ||

po ||(I1

Regenerative resistor
connector (B+, B, Bl)

= When basic installation
is in use short circuit B
and Bl terminals

= When installing external
resistor install in the B+
and B terminals

E=]E

OOOOOOOO0OO0

CN1

Control power connector
(C1, C2)

\_\{/

DA _n

Motor power cable
connector (U, V, W)

|

CN2

[T T2k

Heat sink

CN5:
USB connector

CN4:

RS-422 communication
connector

CNa3:

RS-422 communication
connector

CN1:
Control signal connector

CN2:
Encoder signal connector

Front cover

PO

Ground




1. Product configuration and signal description

= L7SA 0080, L7SA 0100

Operation keys
(Mode, Up, Down, Set)

Main power connector
(L1, L2, L3)

DC reactor connector
(PO, PI)
Short circuit when not used

Regenerative resistor
connector (B+, B, Bl)

= When basic installation
is in use short circuit B
and Bl terminals.

=  When installing external

resistor install in the B+
and B terminals.

Control power connector
(C1, C2)

Motor power cable
connector (U, V, W)

Eﬁﬂ
i
:@D [
Wi

000
L

E%%%
)

HHH

Heat sink

&@V LS SERVO
QOO0 Q)| < i
® Ho0gg i
CHARGE o oflo oflo of|lo
- O g % D%U%END
I CNS:
@ t { % F oY <——] USB connector
e )
R Li qmo : ==
L2 G\H JO CN4:
L3 G‘H JO RS-422 communication
connector
N <]\H JO -
<o [AHTO) CNa:
Pl QMO % <+—— RS-422 communication
- connector
B+ G\MO
7 8 |AfTC) —
Bl Gﬂﬂﬂ@
¢l ||d Q LB
T 1 ==
# o2 [T E ;
I
) CN1:

<—— Control signal connector

CN2:

/ Encoder signal connector

<« Front cover

Ground

RSRANSIEI TR
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1. Product configuration and signal description

= L7SA 0200, L7SA 0350

(LSV LS SERVG

288 0 - Display

oo
10101Giews

Jg

Operation keys

s ¥ o

(Mode, Up, Down, Set) — ~CHAB.GE\
e

CN5:
Main power connector D 21l «+— USB connector
(L1, L2, L3) A j ©
N :
L2 :ﬂ
| CN4:
DC reactor connector 13 j 3 || «— RS-422 communication
(PO, PI) © connector
Short circuit when not used . j
ﬁ CN3:
\‘PO j 2| <*—| RS-422 communication
. . HO connector
Regenerative resistor j .
connector (B+, B, BI) Pl
= When basic installation j 00
is in use short circuit B Bt —
and BI terminals. = E
=  When installing external B j
resistance install in the CN1:
B+ and B terminals. Bl :ﬂ Z || =—| Control signal connector
Ci j
Control power connector | v
(C1,C2) — | c2 j [

]

Motor power cable d
connector (U, V, W)

CN2:

CN2

<] Front cover

==
S
S|
H DHO / Encoder signal connector
HH
S}

Euuu

N M J
Heat sink J ;‘ H K J J @EL *M% Ground

1-6



1. Product configuration and signal description

= L7SA 0500
O | __ | O
1 = = I
L 200V i

—
=

Display

]

Operation keys
(Mode, Up, Down, SeT)

[

CNS5:
USB Connector

CN4:

RS-422 Communication
connector

* Not used(N)

|

Nz =
=

v

CN3:

RS-422 Communication
connector

CN1

@ﬂ@ﬁ@—O@'\\:::::::::::::::::::::::::“

CN1:

Control signal connector

CN2:

Encoder signal connector

DC reactor connector

(PO, PI)
Short circuit when not used

Control power connector
(C1,C2)

PE: Protective earth

1l
CHARGE J )
Y @ @ astlig

Main power
connector(L1, L2,

L3)

Regenerative resistor connector (B+, B, Bl)

-. When basic installation is in use, leave it.

-. When installing external resistance,

install in the B+ and B terminals after attaching
wires of internal resistor to “NC” hole on the
case.

Motor power connector
U, Vv, W)

1-7



1. Product configuration and signal description

20

L7SA 075B

=2 =

—
=i

200V

4{ Display

Operation keys

Mode, Up, Down, Set)

CN5:

b
_ i
88888y
SEIE
AL [§
Bﬁ fi

o3 =

CN3:

CN1

USB connector

CN4:

RS-422 communication
connector

RS-422 communication
connector

CN1:

Control signal connector

CNzZ:

CN2

Encoder signal
connector

(N)

*DO NOT connect

|

DC reactor
connector (PO, PI)

Short circuit when not used

&

el e

D1 o [

&

L A\ L

0
&
&

Control power connector
(C1,C2)

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

Main power

connector Regenerative resistor connector (B+, B, Bl) M(l))tlor power
cable(U, V, W

(L1, 12, L3) -. When basic installation is in use, leave it. ( )

’ PE: Protective earth ‘




1. Product configuration and signal description

L7SA 150B

I

4| Display

Operation keys
(Mode, Up, Down, Set)

CN5:

F USB Connector

CN4:

RS-422 Communication
connector

CN3:

RS-422 Communication
connector

CN1:

Control signal connector

CN2:

Encoder signal connector

DC reactor connector
(PO, PI)

Short circuit when not used

Control power

connector (C1, C2)

lEEE=EE o) |

*Not used(N)

Main power
connector
(L1, L2, L3)

Regenerative resistor connector (B+, B)
External regenerative resistor connector
-. Driving after installing external resistor

PE: Protective earth

U, VvV, w)

Motor Power connector

1-9
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1. Product configuration and signal description

= L7SB010B

Operation keys
(Mode, Up, Down, Set)

CHARGE

Main power connector
(L1, L2, L3)

* Not used(N)

DC reactor connectors
(PO, PI)
Short circuit when not used

Display

L

CNS5:

USB connector

3

Regenerative resistor
connector (B+, B, Bl)

*When using an internal
resistor, short circuit B and Bl
terminals.

*When installing external
resistor, install in the B+ and B
terminals

Control power

connector (C1, C2)

Motor power cable(U,
Vv, W)

Heat sink

l LS—ELECT!_-HC

Pl

B+

Ci

G2

LI JL JLJLJL JLIJL JLJLJ0L ]

CN4:

RS-422 communication
connector

CN3:

RS-422 communication
connector

CN1:

Control signal
connector

CN2:

Encoder signal
connector

WY@

PE: Protective earth




1. Product configuration and signal description

= L7SB 020B, L7SAB035B

CN3

v

i

CN1

CN2

Display

CN5:
USB connector

CN4:

RS-422 communication
connector

CN3:

RS-422 communication
connector

CNT:

Control signal connector

CN2:

Encoder signal
connector

Operation keys
(Mode, Up, Down, Set)
CHARGE
Main power connector
(L1, L2, L3)
? 1
Not used (N)
ad I
DC reactor connectors 13 ‘ :I
(PO, PI) —
Short circuit when not used N ‘ :I
o |
Regenerative resistor ] ‘ :I
connector (B+, B, BI) —
*When using an internal B+ ‘ :I
resistor, short circuit B and B ~
terminals. > 8 ‘ :I
=When installing external 8l ‘ :I
resistor, install in the B+,B
terminals ¢l ‘ :I
C2 :I
Control power connector N
(C1,C2)
v I
Motor power
connector ) v :I
U, V, W) —
W I
(
(=t
Heat sink M ‘iﬂ%Q

—T
7

- o= ko]

PE: Protective earth

1-11
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. Product configuration and signal description

= |7SB 050B
O | __ | O
H = == H
L 400V )

P

==

bﬁ%:i

Display

]

Operation keys
(Mode, Up, Down, Set)

* Not used(N)

cNa™  CNS

CN5:
USB connector

o

CN4:

RS-422 communication
connector

CN1

CN3:

RS-422 communication
connector

i

CN1:
Control signal connector

CN2:
Encoder signal connector

CN2

I

©
@)
O

DC reactor
connector (PO, PI)
Short circuit when not used

1| CHARGE

© =

Control power connector
(C1,C2)

Regenerative resistor connector B+, B, Bl

Main power =When using an internal resistor: short circuit
connector B+ and B terminals.
(L1, L2, L3) =When installing external resistor, attach the

wiring of internal resistor to mounting hole
"NC" for internal resistor of the case. Then,
connect external resistor to B+ and B
terminals.

Motor power connector
U, V,w)

PE: Protective earth




1. Product configuration and signal description

= L7SB075B

0| - =

H
]

2

—

—’ Display

Operation keys
r (Mode, Up, Down, Set)

400V

CN5: USB connector

CN4: RS-422
communication connector

CN3: RS-422
communication connector

i

CN1: Control signal
connector

CN1

CN2: Encoder signal
connector

CN2

Main power connector
(L1, L2, L3)

Motor power
connector(U, V, W)

’ * Not used (N)

Control power connector
(C1, C2)

—

PE: Protective earth

B

® | ©® & |

*NC

Regenerative resistor connector (B+, B)

=When using an internal resistor: short circuit

DC reactor B+ and B terminals.

connector (PO, PI) *When installing external resistor, attach the
h ircuit wh d wiring of internal resistor to mounting hole
Short circuit when not use "NC" for internal resistor of the case. Then,

connect external resistor to B+ and B
terminals.
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1. Product configuration and signal description

= L7SB 150B

Display

Operation keys
(Mode, Up, Down, Set)

CN5:
USB connector

CN4: RS-422
communication
connector

CN3: RS-422
communication
connector

CN1:Control signal
connector

CN2: Encoder
signal connector

Conirol power
connector

(C1.C2)

é’i‘@

DC reactor

connector (PO, PI)

Short circuit when not used

* Not uesd(N)

Motor power connector
(U, V, W)

Main power ] ] ]
connector(L1, L2, Regenerative resistor connector PE: Protective earth
L3) (B+, B)

=Install external regenerative

resistor




1. Product configuration and signal description

1.2  System Configuration

1.2.1 Overview

The L7 servo system can be configured and used in various ways according to the interface
method with the host controller.

(1) Position operation system

As a method of driving the servo with a pulse command, the position of the servo motor is
operated by converting the command pulse according to the constant feed unit.

Host Controller Position Controller Servo Drive Servo Motor
JUL
Change ld
Position Speed ) Position Position Speed Current -
Controller B Controller Command Controller g Controller g Controller
Pulse

Encoder
Position Feedback

JUL

= Advantages: The host controller structure is simple with pulse input according to the transfer unit.
= Disadvantage:

* High-speed rotation is difficult when using a precise transfer unit.
* Responsiveness deteriorates as a multi-level controller is used.

(2) Speed driving system

As a method of driving the servo with speed command, there is a method of inputting an
analog voltage command or a digital speed command.

Host Controller Servo Drive Servo Motor
Speed Command

Position Speed Change m

Controller Controller | Speed
Command

Speed
Controller

) Current N

Controller

\ 4

Encoder
Position Feedback

JUL

= Advantages:
e Servo response is fast.
* Precise control is easy.
= Disadvantages: The host controller is complicated.

1-15
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1. Product configuration and signal description

(3) Torque operation system

As a way to drive servo with torque command, torque command by analog voltage is used.

Position
Controller

Host Controller Servo Drive Servo Motor
Torque Command
Change m
Torque Torque ) Current
Controller P Torque > Controller Controller >
Command
T | T Encoder

= Advantage:
e Servo response is fast.
* Precise control is easy.

= Disadvantages: The host controller is complicated.

(4) Operation mode

Position Feedback

JUL

The L7 servo drive can be operated in torque, speed, and position modes according to the
interface method with the host controller, and the operation mode can be switched by
parameters and digital input contacts.

Opnc]e(r)egc(leon System Configuration

0 It operates with a torque operation system.

1 It operates with a speed operation system.

2 It operates with a position operation system.

3 It qperates by selecting the speed and position operation system as a contact
point.

4 It operates by selecting the speed and torque operation system as a contact
point.

5 I;O(?Eterates by selecting the position and torque operation system as a contact




1. Product configuration and signal description

1.2.2

Command
pulse input

CN1 connector overall wiring diagram

Digital input

DC 24V
FEYIVATN
L—/e—' STOP
- CWLIM

5

:

3.3kQ

EAETIOTN
"YW (D19)
“YWE% (Dig)
YW o)
"YW (Di6)

Note)1

I
™

no

4

t—o  o—JAMRST
o o srD2

~YWE3 (D15)
"YWV (D)
FWE 013
"YW 012)

(DI1)

e

BECIRRIREIEE

EATTATAT AR

4

EGEAR1

Note2)

EGEAR2

PCON

GAIN2

P_CLR

T_LMT

MODE

ABS_RQ

CN1

(DO1)

(DO2)

(DO3)
(DO4)

(DO5)

i

NoteT)
38

39
40

41

I
IS

N
wv

(o)}

>~

N
~

Note2)

ZCLAMP

ABS_RST

—

Host controller | LI

Analog input

—} {PULCOM

Line driver

Open
collector

10V ~ +10V

SPDCOM
command limit
GND24

10V ~ +10V

4

]

11

12

PO TRQCOM
e

Notel) Input signals DI1 to DIA and output signals DO1 to DOS5 are default signals allocated by the factory.
Note2) ** Unassigned signals. You can change their allocation by setting parameters.
For details, refer to “5.1.6 External Input Signal and Logic Definition” and “5.1.8 External Output Signal and Logic Definition”.

GIR|SIE

N
v

L

GND24
GND24

*
*

INSPD

*
*

TLMT

*%

VLMT

WARN

Digital output

Analog output

Iz MONIT1 10V ~ +10V
| 29 | MONIT2
-10V ~ +10V
| 37
34 +12VA }b——>»
35 SI2VA b
Encoder pulse
output
| 32 AO
| 33 /AO
| 30 BO Host
control
| 31 /BO ler
| 4 Z0
| 5 /Z0
| 36

SGI

Connect to connector

case

1-17



1. Product configuration and signal description

1.2.3 Position Operation Mode Wiring Example

Digital Input (D01Note 1) Digital Output
DC 24V 1 38 | ALARM+ f—-—p
+24VIN_| 50 | -
33kQ 39 | AARM- —p
-1 Note1)
4 stop | 48 | 40 | ReADY+ f——p
MG | 18 22 41 | READY- }——»
' cwum | 19 | EB (DO3)
43 I e
44 | BRAKE |—p
L == E_EE _@95\
l EDEIS t 45 | weos }—»
+—o AIMRST | 17 | _C
16 ALO0 >
L S I L
15 ALO1T  f——p
o EGEAR2 ﬁ—@ _C_I
- _— R E_ R _{—| 14 ALO2 p——p
— svoN | 47 DI {25 | oND24 |e———
PCON | Note 2) L 24 | GND24 |[¢——
GAIN2 *x
T_LMT *x Note 2)[ ** TLMT
MODE *x ** VLMT
ABSRQ [ ** CN1 ] INSPD
ZCLAMP | * | WARN
SPD3 21
SPD2 22 Analog Output
SPD1 23 | 28 | MONIT1
-10V ~ +10V
Command Pulse Input |
29 | monm2
l_”_ — — —[PuLcom | 49 }— 10V ~ +10V
| 37 GND
I PF+ 9 p I
34 | +12vA f—p
| PF- 10
I I 35 T2VA f———p
Host J—I_rl_ | Line Drive
Controller
| PR+ " Encoder Pulse Output
l l PR- 12 | 32 AO
I
I [ 33 /AO
Open Collecto]
____ [ 30 BO
Host
Controller
[ 31 /BO
Analog Input
| 4 Z0
[ s /70
-10V ~ +10V
e o] TRQCOM | 1| [ 36 sc |
nalog Torque
Command Limit,
GND 8 |
Connect to Connector
Case

Notel) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note2) ** Unassigned signals. You can change their allocation by setting parameters.
For details, refer to “5.1.6 External Input Signal and Logic Definition” and “5.1.8 External Output Signal and Logic Definition”.
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1. Product configuration and signal description

1.2.4

Analog input

Analog speed
command
/limit

Analog torque
command
/limit

Speed Operation Mode Wiring Example

Digital input

DC 24V
FEYIVATY
L—/e—' STOP
- WM

5

:

Note1)

s
(o]

n
o

6

+—o e—|ALMRST
—e/a—| SPD3
—e/e—| SPD2

N
no

N
w

3.3kQ
(DIA)

YW (D19)
YW (Dig)
~Wi o)
"YW (Di6)
W3 (015)
"YWV (D)
"YW (D13)
"YW 012)

RIECRRIREIEE

]

EGEAR1

*
*

EGEAR2

*
*

PCON

GAIN2

P_CLR

T_LMT

MODE

ABS_RQ

(DI1)

Note2)

Note1)
38
(DO1)
39
40
(DO2)
41

(DO3)

i

FEEHAR

I
IS

(DO4)

*

(DO5)

ANANAT AT

Digital output

CN1

ZCLAMP

ABS_RST

-10V ~ +10V
N

-10V ~ +10V

N~

SPDCOM
GND24
TRQCOM
GND

EIR|SIE

4 ALO2
24 | GND24
25 GND24
Note?2) 45 INPOS
ki TLMT
i VLMT
ki WARN
Analog output
Iz MONIT1 10V ~ +10V
| 29 | MONIT2
-10V ~ +10V
| 37
34 +12VA —»
35 S12VA DM
Encoder pulse
OUTQUT
| 32 AO
| 33 /AO
[0 ] 8o Host
controlle
| 31 /BO r
| 4 Z0
| 5 /Z0
| 36

=

Connect to connector
case

Notel) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note2) ** Unassigned signals. You can change their allocation by setting parameters.
For details, refer to “5.1.6 External Input Signal and Logic Definition” and “5.1.8 External Output Signal and Logic Definition”.
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1. Product configuration and signal description

1.2.5 Torque Operation Mode Wiring Example

Digital input Note1) Digital output

DC 24V
W +24V IN 38 JALARM+

v
o

(DO1)

T e 55 [ }———>
(DI9)
— o e e w0 [ ——
_ﬁ_@ @I8)  (po2)

P o17) 41 | ReaDY |——»

"W oie)

WO po3) | 0 s

o i .
(DO4)

3 o i

5300 I

e—| ALMRST

i

BlE(ElElETee

IN
<)

UUEHHHHEEH

IS
IS

*
*
*

(DO5)

*
*

(I1)

AATTATTAT AR

Analog torque NN
command/llmlt

4 ALO2
EGEAR1 | ** | Note2) 24 | GND24 |<7
EGEARZY ™ 2 GND24
PCON *x
GAIN2 ** Note2) | 45 INPOS
P_CLR * *x TLMT
MODE *x ki VLMT
ZCLAMP | ** ki WARN
ABSRST| * CN1
SPD3 21 Analog output
SPD2 | 22 E MONITT AV ~ +10V
SPD1 23
| 29 | MONIT2
-10V ~ +10V
| 37
34 +12VA b——>
35 S12VA ————
Encoder pulse
output
| 32 AO
| 33 /AO
IE BO Host
controll
Analog input o 40y E /BO er
SPDCOM| 27 I
Analog speed NN E 70
command/llmlt
GND24 8 I
-10V ~ +10V | 5 /Z0
TRQCOM] 1 I
Ell Lse ] sc |

Connect to connector
case

Notel) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note2) ** Unassigned signals. You can change their allocation by setting parameters.
For details, refer to “5.1.6 External Input Signal and Logic Definition” and “5.1.8 External Output Signal and Logic Definition”.
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1. Product configuration and signal description

1.2.6

Speed/Position Operation Mode Wiring Example

Digital input

DC 24V
FEYIVATY
L—e/a—| STOP
- CWLIM

3.3kQ
(DIA)

%m (DI9)
:'_ﬂﬁ DI8)

$3(DI7)

CCWLIM
e
! | o— MODE

- Il:ﬂ} (DIB)

o—{ ALMRST
o o Pcr

LI’M (DI5)
:'_m (DI4)
I'_ﬂﬁ DI3)
:'_m} (DI2)

7 o

(DOT)

(DO2)

(DO3)

(DO4)

(DOS5) —fC

Note2)

EGEART1 i Note2)
EGEAR2 *k
TIMT | =
ABS RQ | **
ZCLAMP | **
SPD3 21
SPD2 22
SPDT | 23 CN1
DIR 46
ABS_RST| **
Command
pulse input B com |

Host controller | LI

Analog input

/Ilmlt

-10V ~ +10V
Analog speed SPDCOM 27 I
command —/\/\/—
/"””" GND24 | 8 |
-10V ~ +10V
Analog torque TRQCOM 1 I
command —/\/\/— =

—| {PULCOM

Line driver

Open
collector

il

BTEIEIEIELE

Digital output

GND24
GND24

TLMT
VLMT
WARN
BRAKE

Note)
38

39
40

41

*

N
[l

no
N

N
(%2}

*
*

*
*

*
*

IN
IN

Analog output

8 | MONIT1

| 2 10V ~ +10V
| 29 | MONIT2
-10V ~ +10V
7]
34 +12VA —»
35 S12VA D—— »
Encoder pulse
output
| 32 AO
| 33 /AO
IE BO Host
control
[ ] o ler
| 4 Z0
| 5 /Z0
| 36 SG

Connect to connector
case

Iy

Notel) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note2) ** Unassigned signals. You can change their allocation by setting parameters.

For details, refer to “5.1.6 External Input Signal and Logic Definition” and “5.1.8 External Output Signal and Logic Definition”.
Note3) Input contacts MODE=0ON: Speed control mode, MODE=OFF: Position operation mode
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1. Product configuration and signal description

1.2.7 Speed/Torque Operation Mode Wiring Example

- Digital
Digital input Note1) output

w1
o
w
oo

DC 24V
+24V IN ALARM +
(DOT)

E Note1) __i’fafko}] [ALARM- |——>
—e/e—l STOP ©IA) :—>
READY
+—1= [Tovic | P09 (pop) -
p—e—o—[ewon | s 109

t—e—o{cawin = H B
-—e/N'Oa—>|teg MODE Y6 (po)

—o e—|ALMRST %(DIS) (DO4)
$—o— o—{ PCON YR ow)

(DOS)
t—o o GAN2 TR ) ]

w
O

N
N
o

ES
uiry

il

*
*

*
*
[}

*
*

RIEIR EIE GIRIEIRS

I

SEIEHIEE

t—o o M MM TICT)
—e/e—l SVON | 4 (®In)

EGEART | ** Note?2) 24 | GND24
EGEAR2 25 | GND24
P-CLR | **
ABS_RQ | * Note2) [+ | WARN
ZCLAMP| *= 45 | INPOS
SPD3 21 43 | zsebD
SPD2 22 44 | BRAKE
SPD1 | 23 CN1
DIR 26 Analog output
ABS_RST[| ** | 28 | MONIT1 10V ~ +10V
| 29 | MONIT2
S0V ~ +10V
| 37

34 +12VA |——>

35 SI2VA L »
Encoder pulse
output
| 33 /AO
| 30 BO Host
. control
Analoginput 10\ 40y | 31 /BO ler
SPDCOM| 27
R :: =
command/limit
GND24 8 :
-10V ~ +10V 5 /Z0
TRQCOM] 1 I
Analog torque _/\/\/_
d/limi
comman / mit :8 | 36

Connect to connector
case

Notel) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note2) ** Unassigned signals. You can change their allocation by setting parameters.

For details, refer to “5.1.6 External Input Signal and Logic Definition” and “5.1.8 External Output Signal and Logic Definition”.
Note3) Input contacts MODE=ON: Speed control mode, MODE=OFF: Position operation mode
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1. Product configuration and signal description

1.2.8

Command
pulse input

Position/Torque Operation Mode Wiring Example

Digital input
E— Notel) 33kQ
——o o— STOP OIA)
— YW (D19)
p—o—o—[owon | s 1O

CCWLIM

-{

no

i}(DI7)
T3 016)

e—| ALMRST
o o] TimT

17

*

4

HHHLHHHHg

EANATAT

P (D15)
"YWV (D)
P 013)
"YW 012)

(DI1)

EGEAR1

Note 2)

EGEAR2

PCON

GAIN2

ZCLAMP

DIR

SPD3

SPD2

CN1

(DOT)

(DO2)

(DO3)
(DO4)

(DO5)

Note 2

SPD1

ABS_RST

—

Upper level o
controller

Analog input

/Ilmlt

-10V ~ +10V
Analog speed SPDCOM 27 I
command —/\/\/—
/"””" GND24 | 8 |
-10V ~ +10V
Analog torque TRQCOM 1 I
command —/\/\/— =

—| {PULCOM

Line driver

Open
collector

4

11

12

N ||
ol |“] |©

il

BlEIEIEER

Digital output

Note1)
38

39
40

41

*

N
[l

()]

4 ALO2
24 | GND24
25 | GND24
** INSPD
** WARN
44 BRAKE
43 ZSPD

Analog output

8 | MONIT1

| 2 10V ~ +10V
| 29 | MONIT2
-10V ~ +10V
7]
34 +12VA —»
35 ST2VA b »
Encoder pulse
output
| 32 AO
| 33 /AO
IE BO Host
controll
| 31 /BO er
| 4 Z0
| 5 /Z0
| 36 SG

Connect to connector
case

Iy

Notel) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.

Note2) ** Unassigned signals. You can change their allocation by setting parameters.

For details, refer to “5.1.6 External Input Signal and Logic Definition” and “5.1.8 External Output Signal and Logic Definition”.
Note3) Input contacts MODE=ON: Speed control mode, MODE=OFF: Position operation mode
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1. Product configuration and signal description

1-24

1.3

1.3.1

1.3.2

Signal description
Digital input contact signal
Initial Application table by operation mode
shipment Name Contents " Spee | Spee | Positi
i Positi | Spee | Torqu d/Pos | d/Tor | on/To
ition | que | rque
50 +24V IN +24[V] power Input 0 0 0 @) 0 0
47 SVON Servo On 0 0 0 @) 0 0
23 SPD1 multi-speed 1 X 0 X O/IX | OIX X
22 SPD2 multi-speed 2 X 0 X O/IX | OIX X
21 SPD3 multi-speed 3 X 0 X O/IX | OIX X
17 ALMRST Alarm reset O ®) O O] ®) O
16 DIR Rotatl_on direction o o o o o o
selection
20 CCWLMT Counterclockwise limit 6] ©) (@) @) ©) 6]
19 CWLMT Clockwise limit 0 0 0 @) 0 0
18 EMG Emergency stop O ®) O O] ®) O
48 STOP Stop X 0 0 O/X 0 X/O
Assignment |EGEAR1 Electronic gear ratiol ©) X X X/O X O/X
Assignment |EGEAR2 Electronic gear ratio2 ©) X X X/O X O/X
Assignment |PCON P control operation ©) ©) X @) O/X | OIX
Assignment | GAIN2 Gain 2 selection ©) ©) X @) O/X | OIX
Assignment |P_CLR Error pulse clear ©) X X X/0O X O/X
. Torque limit with
Assignment |T_LMT TRQCOM O O O (0] O o
Assignment | Mode Op.era_t|on mode X X X @] @] 0]
switching
Assignment |ABS_RQ  |Absolute posiondata | o | o | o5 | o | o | o
request
Assignment |ZCLAMP Zero clamp X ©) X O/X | OIX 6]
Assignment |ABS_RST | Absoluteencoderdata | o | o | 0 | 0 | 0 | ©
* ABS_RST has been applied since OS Ver 1.24.
Analog input contact signal

Application table by operation mode
Pin - Speed/ Positio
Name Content
No. Poimo Speed | Torque | Positio .?greefe/ n/Torq
n q ue
Analog speed command(-
10~+10[V]) X 0] X O/X O/X X
27 | SPDCOM Analog speed limit(-
10~+10[V]) X X 0] X X/O X/O
Analog torque
1 TRQCO |command(-10~+10[V]) X X 0 X X/0 X/0
M Analog Torque limit(-
10~+10[V]) @) @) X 0] O/X O/X
387 GND Analog signal ground 0 o o o 0 0




1. Product configuration and signal description

1.3.3 Digital output contact signal

Application table by operation mode
Initial Posit
shipment Name Content : Spee | Spee | .
Pin No. Posit | Spee | Torq | gjpq | grror | ©ON/T
sition | que g
16 ALOO Alarm group contact o o o o o o
output 1
15 ALO1L Alarm group contact o o o o o o
output 2
14 ALO?2 Alarm group contact o o o o o o
output 3
ser30 | marm olo|lo|o|o|o
40/ 41 READY Operatl(_)n regdy o o o o o o
+/- completion signal
43 7SPD Zero spged reached o o o o o o
completion
44 BRAKE |Brake O O o o o o
45 INpOs | Position reached O | X | X |x0o]| x |ox
completion
Assignment | TLMT Torque Limit 0] @] 0] 0] 0] 0]
Assignment |VLMT Speed limit @] @] 0] 0] 0] 0]
Assignment |INspD | SPeed reached X | o | x |ox|ox]| x
completion
Assignment | WARN Warning @] @] 0] 0] 0] 0]
o Input/output contact
o5 GND24 driving power @) 0] 0] 0] 0] 0]
(24[V]) Ground

1.3.4  Monitor output signal and output power

Application table by operation mode
Pin =
Name Content - Speed/ Positio
No. Positio Speed | Torque | Positio eee) n/Torqg
n Torque
n ue
MONIT | Analog monitor
28 1 outputl(-10~+10[V]) © 0 0 O o O
MONIT |Analog monitor
29 2 output2(-10~+10[V]) © 0 0 O o O
8 Analog signal
37 GND ground @] 0] o] @) O @)
34 | +12v |Fi2lVIpoweroutput | 0 o o o o
terminal
35 | .1ov | 22[VIpoweroutput | 0 o o o o
terminal
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1.3.5

Pulse string input signal

B Line driver(5V)

Application table by operation mode
Pin -
No. FESIiY Speed | Torque | Positio spesy n/Torqu
n n Torque A
9 PF+ |F+ pulse input 0 X X X/O X O/X
10 PF- |F- pulse input 0] X X X/O X O/X
11 | PR+ |R+ pulse input 0 X X X/O X O/X
12 | PR- |R- pulse input 0] X X X/O X O/X
PULC
49 oM No use X X X X X X
B Open collector (24V)
Application table by operation mode
Pin e
No. PRI Speed | Torque | Positio EEEEE] n/Torqu
n Torque
n e
9 PF+ |No use X X X X X X
10 | PF- |F pulse input o] X X X/IO X O/X
11 | PR+ |No use X X X X X X
12 | PR- |R pulse input 0] X X X/IO X (07D
49 P(L)J"\‘AC +24V power input 0] X X X/IO X O/X
1.3.6 ENCODER output signal
Application table by operation mode
Pin m=
Name Content ” Speed/ Positio
No. Fesliile Speed | Torque | Positio Spese) n/Torq
n Torque
n ue
The encoder signal
32 | AO |received from the
33 | /AO |motor output as a
30 | BO |signal divided by the O o O o O O
31 | /BO value set in [PO-14].
(5[V] line drive type)
Outputs the encoder Z
4 ZO |signal received from
5 /zO |the motor O 0 O 0 O o
(5[V] line drive type)




2. Product specification

2. Product specification

2.1 Servo Motor

m Heat Sink Spec.

Classification Size(mm) Classification

AP0O4 250x250x6

AP06 250x250x6

APO08 250x250x12 _

Aluminum

AP13 350x350x20

AP18 550x550x30

AP22 650x650x35

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

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.

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

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

satisfied.

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

| 2-1



2. Product specification

2.1.1 Product Features

H [200V]
Servo Motor Type (APM-OOO00) SAR3A SARS5A SAO01A SA015A - -
Applicable Drive (L7SAxxxo) L7SA001o L7SA0020
[N-m] 0.10 0.16 0.32 0.48
Rated torque
[kgf-cm] 0.97 1.62 3.25 4.87
Maximum [N-m] 0.29 0.48 0.96 1.43
instantaneous
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 [t/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
. ) Motor
Allowed load inertia Motor inertia x 30 N
inertia x 20
Rated power rate [kWis] 5.56 10.55 23.78 36.01
Speed and position Standard Quadrature Type Incremental 2048P/R
detector Option _
Protection method Fully closed-self-cooling IP55(excluding axis penetration)
Time rating Continuous
Specifications and | Ambient temperature Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
features Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight k] 0.3 ‘ 04 | 05 ‘ 07

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

Torque [Mm]
0.30

APM-S5AR3A

Repeétedly ﬂsed a.rea

0.20

0.10

0.00 *

Continuously used area

—

0 1,000 2,000

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

Torque [Nm] APM-SARSA Torque [Nm] APM-SA01A
050 | , . 1.00 | . .
040 L-_Repeatedly used area | 080 b _Repgat_qux@eql area
0.30 0.60
0.20 0.40
. e — I —---...____-_-
010 |--Continuously used area’™=| 0.20 Continuously used area
000 Fr-1 | oo 111
0 1,000 2000 3,000 4,000 5000 0 1,000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min]

Torque [Nm]
150 [

APM-5A015A

1.20

_____Rebeatedlly usedarea_| ||

0.90

0.60

0.30 i . —
Clontlnu?gsly JUsed area™

i
L

a_m | L L
0 1,000 2,000

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




2. Product specification

Hl [200V]
Servo Motor Type (APM-000O0O0) SBO1A SB02A SB04A - - -
Applicable Drive (L7SAxxx[]) L7SA002[] L7SA004[]
Rated output (kW] 0.10 0.20 0.40
[N-m] 0.32 0.64 127
Rated torque
[kgf-cm] 3.25 6.49 12.99
Maximum [N-m] 0.96 1.91 3.82
instantaneous
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 .
speed [r/min] 3000
Maximum .
rotation speed [r/min] 5000
[kg-m2x1074] 0.11 0.18 0.32
Inertia moment
[gf-cm-s?] 0.12 0.19 0.33
Allowed load inertia Motor inertia x 20
Rated power rate [kW/s] 8.89 22.26 50.49
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[Bit]
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight [kal 0.8 1.1 ‘ 1.6 | ‘
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque [Nm] APM-SBO1A Torque [Nm] APM-SB02A Torque [Nm] APM-SBO4A
1.00 . . 2.00 : . 4.00 . . .
080 |.Repeatedly used area L60 Repeatedly used are \\ 320 L....Repeatedly used area N\
0.60 1.20 2.40
0.40 0.80 1.60
—— T —
0.20 —-Continuously used area 0.40 ~-Continuously _ used areq'—-——"' 080 Continuously used area F
0.00 ; i . . 0.00 ‘ i i ‘ 0.00 : I '
0 1,000 2000 3,000 4,000 5000 0 1,000 2000 3,000 4,000 5,000 0 1,000 2000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]




2. Product specification

H [200V]
Servo Motor Type (APM-00000) SCO04A SCO06A SCO8A SC10A - =
Applicable Drive (L7SAxxx[]) L7SA004[] L7SA008[] L7SA010(]
Rated output kW] 0.4 0.6 0.8 1.0
[N-m] 1.27 1.91 2.55 3.19
Rated torque
[kgf-cm] 12.99 19.49 25.98 3248
Maximum [N-m] 3.82 5.73 7.64 9.56
instantaneous
torque [kgf-cm] 38.96 58.47 77.95 97.43
Rated current [A] 2.82 3.58 4383 537
Maximum current [A] 8.46 10.74 14.49 16.11
Rated rotation .
speed [r/min] 3000
Maximum .
rotation speed [r/min] >000
[kg-m2x1074] 0.67 1.09 1.51 1.93
Inertia moment
[gf-cm-s?] 0.69 1.1 1.54 197
Allowed load inertia Motor inertia x 15
Rated power rate [kW/s] 24.05 33.39 43.02 52.57
Speed and Standard Quad. Type Incremental 3000[P/R]
position detector Option Serial Type 19[Bit]
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight

(kal

1.9 2.5 3.2 38 ‘

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

Torque [Nm] APM-SCO04A Torque [Nm] APM-SCO6A Torque [Nm] APM-SCO8A
4.00 6.00
1 ! ! \ 1 ! Y 7.50 1 ! T
320 b Repeatedly used area \ 4.80 b Repeatedly used area 6.00 Repeatedly used area\
2.40 \\ 3.60 \ 450 \
1.60 2.40 \ 3.00 \
0.80 -Conti = |120 |Conti i .
- Continuously used area - Continuously used area 150 ~-Continuously used area
0.00 i i i 0.00 i i i ! 0.00 i j i i
0 1,000 2000 3,000 4,000 5,000 0 1,000 2000 3,000 4,000 5,000 0 1,000 2000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]

Torque [Nm] APM-5C10A
10.00 . :

goo |-Repeatedly used area\\

6.00 \

4.00

2.00 Continuously used area--j

oo o1

0 1,000 2000 3,000 4,000 5000
Speed [r/min]
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H [200V]
Servo Motor Type (APM-00000) SC03D SCO5D ScoeD SCO07D - -
Applicable Drive (L7SAxxx[]) L7SA004[] L7SA008[]
Rated output [kW] 0.30 0.45 0.55 0.65
[N-m] 143 215 2.63 3.10
Rated torque
[kgf-cm] 14.61 21.92 26.79 31.66
Maximum [N-m] 430 6.45 7.88 9.31
instantaneous
torque [kgf-cm] 43.84 65.77 80.38 94.99
Rated current [A] 2.59 3.23 3.82 442
Maximum current [A] 7.77 9.69 11.46 13.26
Rated rotation [r/min] 2000
speed
Maximum .
rotation speed [r/min] 3000
[kg-m2x1074] 0.67 1.09 1.51 193
Inertia moment
[gf-cm-s?] 0.69 1.11 1.54 1.97
Allowed load inertia Motor inertia x 15
Rated power rate [kW/s] 3043 4227 45.69 49.97
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[Bit]
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight [kg] 1.9 2.5 ‘ 32 ‘ 39

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

Torque [Nm] APM-SC03D Torque [Nm] APM-SCO5D Torque [Nm] APM-SC06D
5.00 : y 7.00 ; ; 8.50 ' :
! T N ' ' \
400 * : 5.60 [ Repeatedly used area-—- \ 6.80 ..,...,...Repeqtedly used area..—..N-
Repeatedly used area T T ‘ H
3.00 4.20 5.10
2.00 2.80 3.40
1'00 --“"“-"Continuously used area"““ | 1'40 ------- Conﬂnl:lol:ls_ly- U$ed area --------- | 1'70 "“Contlﬂuqu$lx ys?d area“““““" 7
0.00 ’ - 0.00 | - 0.00 : -
0 1,000 2,000 3,000 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-SCO7D

10.00 ; :

8.00 - Repeatedly used area--——---%-

6.00

4.00

200 ~Continuously _used area-|

0.00 * i

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

H [200V]
Servo Motor Type (APM-00000) FALR5A FALO1A FALO15A FBLO1A FBLO2A FBLO4A
Applicable Drive (L7SAxxx[]) L7SA001B L7SA002B L7SA001B L7SA002B L7SA004B
Rated output [kw] 0.05 0.10 0.15 0.10 0.20 0.40
[N-m] 0.16 0.32 048 0.32 0.64 1.27
Rated torque
[kgf-cm] 1.62 3.25 4.87 3.25 6.49 12.99
Maximum [N-m] 0.48 0.96 143 0.96 1.91 3.82
instantaneous
torque [kgf-cm] 4.87 9.74 14.62 9.74 19.48 38.96
Rated current [A] 0.95 1.25 1.60 0.95 1.45 2.60
Maximum [A] 2.85 3.75 4.80 2.85 435 7.80
current
Rated rotation [r/min] 3000
speed
Maximum .
rotation speed [r/min] >000
[kg:-m2x1074] 0.023 0.042 0.063 0.091 0.147 0.248
Inertia moment
[gf-cm-s?] 0.024 0.043 0.065 0.093 0.150 0.253
Allowed 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 and Standard Serial Multi-Turn Built-in Type(18bit) Serial Multi-Turn Built-in Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP67(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight kg 0.31 0.45 0.61 0.56 0.74 1.06
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque [Nm] APM-FALR5A Torque (Nm] APM-FALO1A Torque (Nm] APM-FALO15A
0.50 . . . 1.00 1.50
0.40 .._..Repéatedly used area 0.80 ____,_Rehgatredlr'iusfed area 120 |-...Repeatedly used area
0.30 0.60 0.90
0.20 0.40 0.60
] ——— 1
010 ~Continuously used area ™= |0.20 r-Continuously used areal 030 ~Continuously used area
0.00 i i i i 0.00 . i i 0.00 . i .
0 1000 2,000 3,000 4,000 5,000 0 1000 2000 3,000 4000 5000 0 1000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FBLO1A Torque [Nm] APM-FBLO2A Torque [Nm] APM-FBLO4A
1.00 2.00 4.00
080 |- Repeatedly used area 160 -Repeatedly usedarea___\ 320 [Repeatedly used area
0.60 1.20 \\ 2.40 \\
0.40 0.80 1.60 N
- B ——— . ‘---"‘-—-_
020 —Continuously used area 040 Continuously used area 0.80 Continuously used area
0.00 I N N - N oo L+
0 1000 2000 3,000 4,000 5000 0 1,000 2000 3,000 4,000 5,000 0 1,000 2000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r/min]




2. Product specification

H [200V]
Servo Motor Type (APM-000000) FCLO4A FCLO6A FCLOSA FCL10A -
Applicable Drive (L7SAxxx[) L7SA004B L7SA008B L7SA010B
[N-m] 1.27 1.91 2.39 3.18
Rated torque
[kgf-cm] 12.99 1949 24.36 3248
Maximum [N-m] 3.82 573 7.16 9.55
instantaneous
torque [kgf-cm] 38.98 58.47 73.08 97.44
Rated current [A] 2.58 3.81 5.02 5.83
Maximum current [A] 7.75 11.42 15.07 17.50
Rated rotation .
speed [r/min] 3000
Maximum .
rotation speed [r/min] >000
[kg-m2x1074] 0.530 0.897 1.264 1.632
Inertia moment
[gf-cm-s?] 0.541 0915 1.290 1.665
Allowed load inertia Motor inertia x 15
Rated power rate [kW/s] 30.60 40.66 45.09 62.08
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP67(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight (ka] 1.52 214 2.68 3.30
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque [Nm] APM-FCLO4A Torque [Nm] APM-FCLO6A Torque [Nm] APM-FCLOSA
4.00 6.00 8.00 : :
Y " i p \\ T 1 1 \ - \
Repeatedly used area! ' ! !
320 -Rep Y used areaN 480 [Repeatedly used area 640 - Repeatedly used area \
2.40 3.60 \ 4.80 N\
1.60 \ 2.40 \ 3.20
— T e ———
0.80 ~--Continuously used area 120 ~Continuously used area 160 Continuously used area":’"‘*‘"‘
0.00 . . * . 0.00 i i . 0.00 i i i i
0 1,000 2000 3000 4,000 5,000 0 1000 2000 3,000 4,000 5,000 0 1000 2000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FCL10A
10.00 | ; : :
I 1 ] !
g.o0 Repeatedly used gre'a_....x
6.00 \\
4,00
N\
2.00 Continuously used area
000 1+
0 1,000 2000 3,000 4,000 5,000
Speed [r/min]
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H [200V]
Servo Motor Type (APM-00000) FCLO3D FCLO5D FCLO6D FCLO7D - -
Applicable Drive (L7SAxxx[]) L7SA004B L7SA008B
[N-m] 143 2.15 2.63 3.10
Rated torque
[kgf-cm] 14.62 21.92 26.80 31.67
Maximum [N-m] 4.30 6.45 7.88 9.31
instantaneous
torque [kgf-cm] 43.85 65.77 80.39 95.01
Rated current [A] 2.50 3.05 3.06 3.83
Maximum current [A] 7.51 9.16 9.18 11.50
Rated rotation .
speed [r/min] 2000
Maximum .
rotation speed [r/min] 3000
[kg-m2x1074] 0.530 0.897 1.264 1.63
Inertia moment
[gf-cm-s?] 0.541 0.915 1.290 1.66
Allowed load inertia Motor inertia x 15
Rated power rate [kW/s] 38.73 51.47 54.56 59.03
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP67(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight lka] 1.26 2.12 2.66 278 ‘
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque [Nm] APM-FCLO3D Torque [Nm] APM-FCLOSD Torque [Nm] APM-FCLO6D
5.00 ; . 7.00 : : 9.00 ; :
' L.~ . | ; } __,___5 . e i i .
400 Repeatedly used area \\ 560 ~Repeatedly used area \ e Repeatedly used _area\\
3.00 4.20 NS 5.40 ‘\
2.00 2.80 3.60
—
100 ~Continuously used area 1] | 149 —Continuously used area 1| | 1.80 ‘Continuously used area™==t-
0.00 1 i 0.00 i i 0.00 i 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-FCLO7D
10.00 ; :
T T N
8.00 -Repeatedly used area---—---—--‘k--------
6.00
4.00
T T —
200 ~Continuously used area "
0.00 3 i
0 1,000 2,000 3,000
Speed [r/min]




2. Product specification

H [200V]
Servo Motor Type (APM-000000) HBO1A HBO02AA HBO4A HEO09A HE15A HE30A
Applicable Drive (L7SAxxx[]) L7SA002A L7SA002A L7SA010A L7SA020A L7SA035A
[N-m] 032 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
Maximum [N-m] 0.96 1.91 3.82 8.59 14.32 28.64
instantaneous
torque [kgf-cm] 9.74 19.48 38.96 87.69 146.15 292.29
Rated current [A] 1.65 1.63 2.89 4.95 8.23 17.16
Maximum current [A] 4.95 4.89 8.67 14.85 24.69 51.48
Rated rotation .
speed [r/min] 3000
Maximum .
rotation speed [r/min] 5000
[kg-m2x1074] 0.27 033 0.46 19.56 22.27 31.81
Inertia moment
[gf-cm-s?] 0.27 034 047 19.96 22.72 32.46
Allowed load inertia Motor inertia x 20 Motor inertia x 10
Rated power rate [kW/s] 3.34 11.98 34.47 4.10 10.01 22.03
Speed and Standard Quadrature Type Incremental 1024P/R Quadrature Type Incremental 2048P/R
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight lka] 0.9 12 17 5.8 74 10.83
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque [Nm] APM-HBO1A Torque [Nm] APM-HB02A Torque [Nm] APM-HBO4A
1.00 2.00 4.00
0.80 _Repeatédly usedarea _ f\ | 1.60 _Repeatedly used area__\ | 3.00 Repeatedly used area \
0.60 \ 1.20 \ \
\ |00
0.40 4 0.80
. . N 0 .
020 -Continuously used area 040 |-Continuously used arear Continuously used area
0.00 i i i 0.00 i ; i 0.00 " i i
0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-HE09A Tarque (Nm] APM-HE15A Torque [Nm] APM-HE30A
9.00 15.00 30.00
[ i H [ H i I H !
Repeatedly used area \ Repeatedly used area 2400 Repeatedly used area,
6.00 10.00 \ \
18.00 \
\ \ 12.00
3.00 5.00 <
Continuously _used area \1 Continuously _used areell\1 6.00 Continuously used area
000 | : : | 000 | | : 0.00 i | :
0 1,000 2,000 3,000 4,000 0 1,000 2000 3,000 4,000 0 1,000 2,000 3,000 4,000
Speed [r/min] Speed [r/min] Speed [r/min]
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2. Product specification
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H [200V]
Servo Motor Type (APM-O0000) FEO9A FE15A FE22A FE30A - -
Applicable Drive (L7SAxxx[]) L7SA010B L7SA020B L7SA035B
[N-m] 2.86 477 7.00 9.55
Rated torque
[kgf-cm] 29.20 48.70 71.40 97.40
Maximum [N-m] 8.59 14.32 21.01 28.65
instantaneous
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 .
speed [r/min] 3000
Maximum .
rotation speed [r/min] 5000
[kg-m2x1074] 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s?] 577 10.39 14.92 19.43
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.47 22.38 33.59 47.85
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight (kal

5.0 6.7 ‘ 8.5 ‘ 10.1

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

Torque [Nm] APM-FE09A Torque [Nm] APM-FE15A Torque [Nm] APM-FE22A
10.00 | . : 15.00 : : . : 24,00 ; ;
8.00 ‘ : — 1200 |--Repeatedly used area\ \ i i PNl
Repeatedly used area N\ \ 18.00 Repeatedly used aread area 1|
6.00 N 9.00 N i \
\ \ 12.00
4.00 6.00 ‘ \
2.00 — 3.00 i 6.00 ;
““Continuously used area - CfontanOUSW _used area Continuously _used area
006 | ‘ ‘ - 0.00 ‘ - i 0.00 ’ - ‘ ‘
0 1000 2000 3000 4,000 5,000 0 1,000 2000 3,000 4,000 5000 0 1000 2000 3000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE30A
30.00 | . :
i i N
2400 Repeatedly used area\........_.............‘
18.00 \\
12.00
6.00 Continuously used area == 1
000 L+
0 1000 2000 3000 4,000 5,000
Speed [r/min]




2. Product specification

H [200V]
Servo Motor Type (APM-000000) FEO6D FE11D FE16D FE22D - -
Applicable Drive (L7SAxxx[]) L7SA008B L7SA010B L7SA020B
Rated output [kw] 0.6 1.1 1.6 22
[N-m] 2.86 5.25 7.63 10.5
Rated torque
[kgf-cm] 29.2 53.60 77.90 107.10
Maximum [N-m] 8.59 15.75 22.92 31.51
instantaneous
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
Rated rotation .
speed [r/min] 2000
Maximum .
rotation speed [r/min] 3000
[kg-m2x1074] 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s?] 577 10.39 14.92 1943
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.49 27.08 39.89 57.90
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight [kg] 5.0 67 85 10.1 ‘

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

35.00 |

I T
28.00 Repeatedly used area™

21.00 \\
14.00 .
T —
7.00 Continuously used area™™
0.00 : ;
0 1,000 2,000 3,000
Speed [r/min]

Torque [Nm] APM-FEO6D Torque [Nm] APM-FE11D Torque [Nm] APM-FE16D
10.00 ; . 20.00 25.00 ; ;
i T T N,
8.00 [— ! ! N 16.00 2000 [ i PrE—— -
Repeatedly used area | N\ Repeatedly used area Repeatedly used area \

6.00 t i 12.00 P y N 15.00
4,00 8.00 \\ 10.00
2.00 - . 4.00 — 5.00 i

% "Continuously _used area™ : “Continuously _ used area"jj"' - "Continuously _used area ™~
0.00 : : 000 - i ‘ L | 0.00 i i

0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE22D
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2. Product specification

H [200V]
Servo Motor Type (APM-00000) FEO5G FE09G FE13G FE17G - -
Applicable Drive (L7SAxxx[]) L7SA008B L7SA010B L7SA020B
Rated output [kw] 045 0.85 13 17
[N-m] 2.86 5.41 8.27 10.82
Rated torque
[kgf-cm] 29.22 55.19 84.41 110.38
Maximum [N-m] 8.59 16.23 24.82 32.46
instantaneous
torque [kgf-cm] 87.66 165.57 253.23 331.14
Rated current [A] 4.56 6.67 11.90 13.36
Maximum current [A] 11.68 20.01 35.70 40.08
Rated rotation .
speed [r/min] 1500
Maximum .
rotation speed [r/min] 3000
[kg-m2x1074] 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s?] 5.77 10.39 14.92 19.43
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.49 28.74 46.81 61.46
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight (kal 5.0 6.7 8.5 10.1

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

21.00 \\
14.00

-——_.-__-
7.00 [Continuously used area T
0.00 L i
0 1,000 2,000 3,000
Speed [r/min]

Torque [Nm] APM-FEO5G Torque [Nm] APM-FE09G Torque [Nm] APM-FE13G
10.00 .
I 16.00 - = 25.00 , r \
8.00 [— ¥ 7 N Repeatedly used area_ . Repeatedly used area \
Repeatedly usedarea N\ | |12.00 \ 20.00 A\
6.00 f i \ 15.00
8.00
4.00 10.00
— . —--""-—n 5 . T —— (]
2.00 Continuously _used area T 4.00 Cliontlnuo_us_ly _used area = 500 ~--Continuously used area™
0.00 ’ ’ 0.00 | ‘ i 0.00 i i
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FE17G
35.00 ;
28.00 |Repeatedly used area+—Ng -+




2. Product specification

H [200V]
Servo Motor Type (APM-000000) FEO3M FEO6M FEO9M FE12M - -
Applicable Drive (L7SAxxx[]) L7SA004B L7SA008B L7SA010B L7SA020B
Rated output (kW] 03 0.6 0.9 1.2
[N-m] 2.86 5.72 8.59 11.46
Rated torque
[kgf-cm] 29.22 584 87.7 116.9
Maximum [N-m] 8.59 17.18 25.77 3422
instantaneous
torque [kgf-cm] 87.66 175.3 262.9 3491
Rated current [A] 2.73 4.56 6.18 10.67
Maximum current [A] 8.19 13.68 18.54 32.01
Rated rotation .
speed [r/min] 1000
Maximum .
rotation speed [r/min] 2000
[kg-m2x1074] 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s?] 577 10.39 14.92 1943
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.49 32.22 50.48 68.91
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight

(kal

5.0

6.7

8.5

10.1

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

0

1,000

Speed [r/min]

2,000

Torque [Nm] APM-FE03M Torque [Nm] APM-FEO6M Torque [Nm] APM-FEOSM
10.00 ; 20.00 ; 30.00 | ‘
800 1 AN | 16.00 e 24.07 AN ——
Repeatedly used area \ Repeatedly used area, Repeatedly used area
6.00 \\ 12.00 \ 18.00 -\‘
4,00 8.00 12.00
- ! . _-_--—~ =
200 Continuously  used  area™ 400 rContinuously_used area™ | | % ‘Continuously used area | |
0.00 ‘ 0.00 1 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
40.00 ;
. “Repeatedly used qrea""'\""""""‘
24.00 i \\
16.00
8.00 - o
' Continuously _used area
0.00 :
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2. Product specification

H [200V]
Servo Motor Type (APM-00000) FF30A FF50A FF22D FF35D FF55D FF75D
Applicable Drive (L7SAxxx[]) L7SA035B L7SA050B L7SA020B L7SA035B L7SA050B L7SA075B
[N-m] 9.55 15.91 10.50 16.70 26.25 35.81
Rated torque
[kgf-cm] 97.40 162.30 107.10 170.40 267.80 365.40
Maximum [N-m] 28.65 47.74 35.50 50.10 78.76 89.53
instantaneous
torque [kgf-cm] 292.30 487.00 321.30 511.40 803.40 913.50
Rated current [A] 15.26 26.47 13.07 16.48 28.78 32.95
Maximum current [A] 4578 79.41 39.21 49.44 86.34 82.375
Rated rotation [r/min] 3000 2000
speed
Mavimum [r/min] 5000 3000 2500
rotation speed
[kg-m2x1074] 27.96 46.56 27.96 46.56 73.85 106.70
Inertia moment
[gf-cm-s?] 28.53 47.51 28.53 47.51 75.36 108.90
Allowed load inertia Motor inertia X 5
Rated power rate [kW/s] 32.59 54.33 39.43 59.89 93.27 120.15
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight kg 12,5 174 ‘ 12,5 ‘ 17.4 25.12 ‘ 33.8
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque [Nm] APM-FF30A Torque [Nm] APM-FF50A Torque [Nm] APM-FF22D
30.00 : ; 5000 ¢ : : 35.00 : ;
i i Y [ ] T T \ :
2400 -Repeatedly used aeq 400 Repealedly used area \ 2800 Repeatedly used @rea"')i
18.00 \\ 30.00 2100 ‘\
12.00 \ 20.00 14.00 \
\ . ‘-."-L_ T —
6.00 r-Continuously used area 1000 -Continuously_ gseRd area 700 Continuously used area
0.00 | i i i 0.00 i i i i 0.00 : :
0 1000 2000 3,000 4,000 5000 0 1,000 2000 3000 4,000 5000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Tarque [Nm] APM-FF35D Torgue [Nm] APM-FF55D Torque [Nm] APM-FF75D
y . . : 100.00 :
5000 | : ; 80.00 ; e ! =
1000 Repeatedly used ar_ea\\ Repeatedly used area\ 8000 Repeatedly used areal \
) 60.00 TN
30.00 \\ \ 60.00 \
40.00
20.00 \ 40.00 l
=) 2000 [ o . -
10.00 ~Continuously used area Continuously used area 0% continuously used  area
0.00 : : 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]




2. Product specification

H [200V]
Servo Motor Type (APM-000000) FF20G FF30G FF44G FF60G FF75G -
Applicable Drive (L7SAxxx[) L7SA020B L7SA035B L7SA050B L7SA075B
[N-m] 11.45 18.46 28.00 38.20 47.70
Rated torque
[kgf-cm] 116.90 188.30 285.70 389.80 487.20
Maximum [N-m] 34.35 55.38 78.40 95.50 119.30
instantaneous
torque [kgf-cm] 350.60 564.90 799.60 974.90 1,217.30
Rated current (Al 12.16 15.98 30.70 35.14 35.26
Maximum current (Al 3648 47.94 85.96 87.85 88.15
Rated rotation .
speed [r/min] 1500
Maximum [r/min] 3000 2700 3000 2500 2200
rotation speed
[kg-m2x1074] 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
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 46.92 73.14 106.15 136.73 173.63
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight () 12,5 174 25.2 338 385 ‘
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
AOT;&que (Nm] APM-FF20G 60};’(’}‘1“ INm] APM-FF30G Torque [Nm] APM-FF44G
. I I : ‘\—._ 80.00 & : ! )
T h 48.00 y . _Repeatedly used area____x
30.00 "Repeatedly used a!ea\ \ Repe—ate-dl-):/ —us—ed-ar%":‘ R T \
\' 36.00 48.00
20.00 \ \
\ 24.00 \ 3200 b
Y ‘
10.00 . . e . i
Continuously _ used area 1200 continuously used area 1600 -Continuously _used area
I | i Pl 0.00 | i i
0.00 0.00 : L -
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2000 eI
Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF60G Torque [Nm APM-FF75G
100.00 | .
\ 7 120.00 :
80.00 Repeatedly ‘45:9‘1.3"?3'"\""-‘ Repeatedly used area \
\ 90.00 A \
60.00 \ \
60.00
40.00 . " —)
20.00 C‘Iontlnu_ou_slly _used Iarea} 30.00 ~-Continuously _used area
000 | i - 0.00 i
0 1,000 2,000 3,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Product specification

H [200V]
Servo Motor Type (APM-O0000) FF12M FF20M FF30M FF40M - -
Applicable Drive (L7SAxxx[]) L7SA020B L7SA035B L7SA050B
[N-m] 11.46 19.09 28.64 42.02
Rated torque
[kgf-cm] 116.9 194.8 292.2 4287
Maximum [N-m] 34.38 57.29 85.94 105.05
instantaneous
torque [kgf-cm] 350.70 584.40 876.60 1,071.52
Rated current [A] 11.01 12.96 16.58 30.60
Maximum current [A] 33.03 38.88 49.74 85.68
Rated rotation .
speed [r/min] 1000
Mavimum [r/min] 2000 1700 2000
rotation speed
[kg-m2x1074] 27.96 46.56 73.85 106.7
Inertia moment
[gf-cm-s?] 28.53 47.51 75.36 108.9
Allowed load inertia Motor inertia X 5
Rated power rate [kW/s] 46.94 78.27 111.04 165.38
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight

(kal

12.5

174 ‘ 252 ‘

338

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]

Repeatedly used area \
" y Used are

60.00

\

30.00 Soni i
““Continuously used area

0.00 |
0

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

Te N - T N -
40‘&?1"&‘[ m] APM FIleM Toaque!NM] _ APM-FFIZOM 90.53‘"” " APM-FF30M
i T i\
32.00 i ~ 4800 -Repeatedly used area\ ’ 7200 Repeatedly used area
Repeatedly used area \ ’ P y : \ \\
24,00 36.00 \\ 54.00 \ :
16.00 24.00 \, 36.00 \\
] T — 12.00 - . = .
8.00 Continuously used area Continuously : used area 18.00 C‘ontlryo_us_ly_ ,_Js:e_d are:il I
0.00 i 0.00 0.00 H H
0 1,000 2,000 0 1,000 Speed ooy 0 1,000 2,000
Speed [r/min] Speed [r/min]
Torque [Nm] APM-FF44M
120.00




2. Product specification

H [200V]
Servo Motor Type (APM-000000) FG22D FG35D FG55D FG75D FG110D -
Applicable Drive (L7SAxxx[) L7SA020B L7SA035B L7SA050B L7SA750B L7SA150B
[N-m] 10.50 16.71 26.25 35.81 52.52
Rated torque
[kgf-cm] 1071 1704 267.8 365.4 525.9
Maximum [N-m] 31.51 50.12 78.76 89.53 157.55
instantaneous
torque [kgf-cm] 321.30 511.30 8034 9135 1,607.60
Rated current [A] 10.25 14.67 29.74 30.17 51.39
Maximum current (Al 30.75 44,01 89.22 75.43 15417
Rated rotation .
speed [r/min] 2000
Maximum [r/min] 3000 2700 3000 2500
rotation speed
[kg-m2x1074] 4113 71.53 117.72 1494 291.36
Inertia moment
[gf-cm-s?] 4197 72.99 120.12 152.45 297.31
Allowed load inertia Motor inertia X 5
Rated power rate [kW/s] 26.78 38.99 58.51 85.83 94.65
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight kg 154 202 28.12 3345 66.2 ‘
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
35}';(';1“& [Nm] APM-FG22D Torque [Nm] APM-FG35D Torque [Nm] APM-FG55D
.—5_\ 5000 ¥ X 80.00 : ; .
2800 Repeatedly used area, T a0.00 REREAtedly used area ea00 [--Repeatedly used area \\
pealealy used are \
21.00 ‘\ . 30.00 \ 48.00 \\
14.00 20.00 % 32.00
IS . A —
700 Continuously used area‘l 1000 I-Continuously_ used arela‘-] 16.00 -Continuously used area
000 | 5 5 0.00 ‘ L 0.00 : :
0 1,000 2,000 3,000 0 1,000 2,000 3,000
0 1'000 2‘000 Speedaigg?n] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FGT75D rqu .
100.00 X Torque [Nm] APM-FG110D
i 160.00 : Y
\ ! \ ) :
80.00 peseatedly used area 12000 Repeatedly used area
60.00 ; \
80.00
40.00 \ \
20.00 (fontiguqu_slx _used area, 4000 Continuously used area |
i 5 I |
0.00 | i i 11 0.00 . —*
0 1,000 2,000 3,000
0 1,000 2,000 Spee d3['3g?l\l Speed [r/min]
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2. Product specification

Weight kg 15.4 ‘ 20.2 ‘ 28.0 ‘ 3345 | 66.2 | 66.3 922
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque N APM-FG20G Torque N APM-FG30G Torque N APM-FGA4G Torque N APM-FGEOG
40.00 : 3 60.00 : 3 80.00 . — 12000 3 3 =
3200 ; =¥ 48.00 X | | |pag0 |-Repeatedly used area) | ; ;
Repeatedly used area Repeatedly use\d area i \\ %00 |-Repeatedly l_JS\ed area—+
2400 . 3600 \ 4800 \
\ \ \ 00 \
16.00 24,00 3200
\ \ — \
———\ TSl \ i cod 3000 _ A
% Continuously used areal] | 2% Continuously used | alrea' 16.00 CO”“D“.?%'X .u§ed areia Continuously used area
o : - o i A T P i 1 U | o ‘ Ll
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
;Iy used area Speed [1/min] Speed [r/min] Speed [1/min] Speed [r/min]
Trguellml  APM-FG85G ToqueNm) - APM-FG1106 TouelNm) - API-FG1506
160.00 ; e 21000 i . \ 24000 | : \
Repeatedly used area Repeatedly used area, Repeatedly used area
120,00 R T i
\ 14000 \\ 160.00 \
80.00
i | 70.00 20,00 T\
pon | T . T~ Continuously used area
Continuously used area Continuously used Iarea | = 1
| T i ;
o | o - . I e | . |
0 1,000 2,000 3,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
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H [200V]
Servo Motor Type (APM-O0000) FG20G FG30G FG44G FG60G FG85G FG110G FG150G
Applicable Drive (L7SAxxx[]) L7SA020B | L7SA035B | L7SA050B | L7SA075B L7SA150B
Rated output kW] 18 2.9 44 6.0 85 11 15
[N-m] 11.50 18.50 28.00 382 54.11 69.99 9545
Rated torque
[kgf-cm] 116.9 188.4 285.8 389.7 552.1 714.2 974
Maximum [N-m] 34.40 55.40 78.40 95.50 162.32 209.97 238.63
instantaneous
torque [kgf-cm] 350.80 565.10 800.24 974.30 1,656.30 2,142.60 2,435
Rated current [A] 11.18 16.21 31.72 32.18 52.94 59.3 75.6
Maximum current [A] 33.54 48.63 88.82 96.54 158.82 177.9 189
Rated rotation .
speed [r/min] 1500
Mavimum [r/min] 2700 3000 2500 2000
rotation speed
[kg-m2x1074] 14.13 71.53 117.72 1494 291.36 291.36 424.57
Inertia moment
[gf-cm-s?] 4197 72.99 120.12 152.45 297.31 297.31 416.08
Allowed load inertia Motor inertia X 5
Rated power rate [kW/s] 31.91 ‘ 47.66 ‘ 66.64 ‘ 97.63 | 100.48 | 168.27 ‘ 223.44
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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




2. Product specification

H [200V]
Servo Motor Type (APM-CO00O0) FG12M FG20M FG30M FG44M FG60M -
Applicable Drive (L7SAxxx[]) L7SA020B L7SA020B L7SA020B L7SA075B
[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
Maximum [N-m] 34.40 57.30 85.90 126.00 143.2
instantaneous
torque [kgf-cm] 350.8 584.6 876.9 128.61 14324
Rated current [A] 11.28 13.10 15.52 27.26 39.32
Maximum current [A] 33.84 393 46.56 81.78 98.30
Rated rotation .
speed [r/min] 1000
Maximum [r/min] 2000 1600 1900 2000
rotation speed
[kg-m2x1074] 4113 71.53 117.72 149.40 291.36
Inertia moment
[gf-cm-s?] 4197 72.99 120.12 152.45 297.31
Allowed load inertia Motor inertia X 5
Rated power rate [kW/s] 31.91 51.00 69.70 118.14 112.65
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight lka] 154 20.2 28.0 335 66.2
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC200V, m: 3-phase AC230V]
Torque [Nm) APM-FG12M Torque [Nm) APM-FG20M Torque [Nm] APM-FG30M
40.00 : 60.00 90.00
i \ NN A
32.00 i N 48.00 Repeatedly used areay— 7200 r-Repeatedly used area
Repeatedly used area \ T \ T TN
24.00 36.00 \\ 54.00 \\
16.00 24.00 36.00 \
8.00 e 1200 -Conti sed orem 18.00 i >
% Continuously used area . Continyously_ used area - Fon@u_oqsly_u§ed eireei
000 | : 0.00 ‘ 0.00 : i
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FG44M Torque (Nm] APM-FG60M
130.00 : 150.00 .
‘ .\ area)
104 00Repeatedly used areal: 12000 Repeatedly used area—\.
78.00 \\ 90.00 \
52.00 60.00 = -
\ . Ll
26.00 Continuously used area 3000 (Continuously _used  area
| T i
0.00 ! . 0.00 L
0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min]
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2. Product specification
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H [400V]
Servo Motor Type (APM-OOOO00) FEPO9A FEP15A FEP22A FEP30A - -
Applicable Drive (L7SBxxxB) L7SB010B L7SB020B L7SB035B
[N-m] 2.86 477 7.00 9.55
Rated torque
[kgf-cm] 29.23 48.72 71.46 97.44
Maximum [N-m] 8.59 14.32 21.01 28.65
instantaneous
torque [kgf-cm] 87.7 146.16 214.37 292.33
Rated current [A] 347 6.68 7.64 9.94
Maximum current [A] 10.40 20.03 22.92 29.81
Rated rotation .
speed [r/min] 3000
Maximum .
rotation speed [r/min] 5000
[kg-m2x1074] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s?] 5774 10.387 14917 19.429
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.50 2240 33.55 47.89
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight

(kal

55 7.54 9.68 11.78 ‘

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]

Torgque [Nm] APM-FEPO9A Torque (N APM-FEP15A Torque INm) APM-FEP22A
10.00 16.00 : : ,
20.00 * * !
8.00 j ‘ i AN : 1 1 Repeatedly used area \
Repeatedly used area N 1200 [-Repeatedly used area 16.00 \
6.00 \ 12.00 \
\ 8.00 :
4.00 2.00
— 4.00 - — . ' o~
200 - Continuously  used area Continuously used area 4.00 C[ontlnu.(ys!y _Uused area.i....-
; ; ] i | | |
0.00 ‘ : : 000 | i i i 0.00 | i i ‘
0 1000 2000 3,000 4000 5,000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FEP30A
3000 | .
I H H H \
24.00 Repeatedly used area \\
18.00 \
12.00 \
6.00 rContinuously used area-
0.00 i i i i
0 1,000 2000 3,000 4,000 5000
Speed [r/min]




2. Product specification

W [400V]
Servo Motor Type (APM-000000) FEPO6D FEP11D FEP16D FEP22D - -
Applicable Drive (L7SBxxxB) L7SB010B L7SB020B
Rated output [kw] 0.6 1.1 1.6 22
[N-m] 2.86 5.25 7.64 10.5
Rated torque
[kgf-cm] 29.23 53.59 77.95 107.19
Maximum [N-m] 8.59 15.76 22.92 31.51
instantaneous
torque [kgf-cm] 87.7 160.78 233.86 321.56
Rated current [A] 3.28 3.40 497 6.80
Maximum current [A] 9.83 10.19 14.92 20.04
Rated rotation .
speed [r/min] 2000
Maximum .
rotation speed [r/min] 3000
[kg-m2x1074] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s?] 5.774 10.387 14917 19.429
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.50 27.10 39.92 57.95
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight [kg] 55 7.54 ‘ 9.68 | 11.78 ‘

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]

Torque [Nm] APM-FEPOED Torque N APM-FEP11D Torque [Nm) APM-FEP16D
9.00 : : 16.00 : : 24.00 : :
Repeatedly used area 1200 Repeatedly used area \ Repeatedly used area \

18.00 \:

6.00 \ \
8.00 12.00

\ \

3.00
. - . \-‘ ----- : E—--‘-_*- -

Continuously used area 490 I"Continuously used area 899 “Continuously used area’™

0.00 i ! 0.00 i i 0.00 i i
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FEP22D

32.00

Repeatedly used e_ireé \\

24.00 \
16.00

N\
8.00 . T —
Continuously used area
\
0.00 . i i
0 1,000 2,000 3,000
Speed [r/min]
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2. Product specification
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W [400V]
Servo Motor Type (APM-000000) FEPO5G FEP09G FEP13G FEP17G - -
Applicable Drive (L7SBxxxB) L7SB010B L7SB020B
[N-m] 2.86 5.41 8.28 10.82
Rated torque
[kgf-cm] 29.23 55.22 84.45 110.43
Maximum [N-m] 8.59 16.23 24.83 3247
instantaneous
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 .
speed [r/min] 1500
Maximum .
rotation speed [r/min] 3000
[kg-m2x1074] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s?] 5774 10.387 14917 19.429
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.50 28.77 46.85 61.52
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight (kal

55 7.54 9.68

11.78

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]

Torque [Nm) APM-FEPO5G Torque (Nm] APM-FEP09G Torque [Nm) APM-FEP13G
10.00 H 18.00 H 25.00 = \
8.00 i ‘ 1500 : [ 2000 L i AN
X ‘ X
Repeatedly used area 1200 b Repeatedly used aree\ Repeatedly used area \
6.00 ’ ; H \\ 15.00 ; : \
9.00 \
4.00 10.00
6.00 S
T——— T — ) P—
290 Continuously used area 300 Continuously used area 5.00 ClontanQUS_I:y_ used area
0.00 ‘ : i 0.00 i ; 0.00 * i i
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FEP17G
35.00 T
H H ‘\I
28.00 : i
Repeatedly used area ‘\
21.00
14.00
7.00 .
" Continuously used area
000 | i i
0 1,000 2,000 3,000
Speed [r/min]




2. Product

specification

H [400V]
Servo Motor Type (APM-000000) FEPO3M FEPO5M FEPO9M FEP12M - -
Applicable Drive (L7SBxxxB) L7SB010B L7SB020B
Rated output (kW] 03 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
Maximum [N-m] 8.59 17.19 25.78 34.38
instantaneous
torque [kgf-cm] 87.70 175.40 263.09 350.79
Rated current [A] 3.28 3.28 333 4.87
Maximum current [A] 9.83 9.83 9.99 14.60
Rated rotation .
speed [r/min] 1000
Maximum .
rotation speed [r/min] 2000
[kg-m2x1074] 5.659 10.179 14.619 19.040
Inertia moment
[gf-cm-s?] 5774 10.387 14917 19.429
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 14.50 32.25 50.53 68.97
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature
Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight [ka] 55 7.54 9.68 11.78 ‘
+ Rotation Speed — Torque Characteristics ¢ [m: 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 .
' ! Y | 3
Repeatedly used area Repeatedly used area N Repeatedly used area \|
6.00 ; 12.00 ! 18.00 i \\
3.00 6.00 i 9.00 ,____
Continuously used area” ™™ Continuously gsgd Carea’ ™ Co‘ntinuously used area‘ﬁ|
0.00 i 0.00 i 0.00 |
0 1,000 2,000 0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FEP12M
O epeatedly used A\
|
28,00 epeatedly used area \
21.00 \\
14.00
7.00 ‘Continuously used area
0.00 |
0 1,000 2,000
Speed [r/min]
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2. Product specification

H [400V]
Servo Motor Type (APM-000000) FFP30A FFP50A FFP22D FFP35D FFP55D FFP75D
Applicable Drive (L7SBxxxB) L7SB035B L7SB075B L7SB020B L7SB035B L7SB050B L7SB075B
[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
Maximum [N-m] 28.65 39.79 31.51 50.13 65.65 89.52
instantaneous
torque [kgf-cm] 292.33 406.01 321.56 511.57 669.84 913.52
Rated current [A] 9.79 16.07 6.93 9.09 147 18.97
Maximum current [A] 29.38 40.18 20.80 27.26 36.75 4742
Rated rotation [r/min] 3000 2000
speed
Maximum [r/min] 5000 3000 2800 2700 2500
rotation speed
[kg-m2x1074] 27.960 46.560 27.960 46.560 73.850 106.730
Inertia moment
[gf-cm-s?] 28.531 47510 28.531 47.510 75.357 108.908
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 32.61 54.50 39.46 59.98 93.38 120.15
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight kg 12.4 17.7 124 17.7 26.3 35.6
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]
Torque [Nm) APM-FFP30A Torque (Nm] APM-FFP50A Torque [Nm) APM-FFP22D
35.00 40.00 - - ‘ 35.00 y
Repeatedly used area ] BN
28.00 ¢ 32.00 \ 2800 I Repeatedly used area N\
Repeatedly used area N\ \ \
21.00 \ 24.00 21.00 \
14.00 \ 16.00 e \ 14.00
200 — \ Continuously used area ﬂ 700 ]
" [Continuously used area 8.00 | ! ! ! 00 Continuously used area
0.00 : : : : 0.00 l i i 3 0.00 : i
0 1,000 2000 3000 4,000 5000 0 1,000 2000 3,000 4000 5000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FFP35D Torgue (Nm] APM-FFP55D Torque [Nm) APM-FFP75D
50.00 | : 70.00 ; 90.00 :
00 REPeatedly used area \ se00 --Repeatedly used area\\ 1200 | REPEatedly used area \
' \
30.00 \\ 42.00 \ 54.00
20.00 28.00 36.00
10.00 C‘ontinuogsl)i/ “used area ~) 14.00 Continuouésly used iarea i 18.00 IContlnuousély used Earea‘
0.00 \ ' : 0.00 ; i 0.00 l H ;
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 specification

H [400V]
Servo Motor Type (APM-000000) FFP20G FFP30G FFP44G FFP60G FFP75G
Applicable Drive (L7SBxxxB) L7SB020B L7SB035B L7SB050B L7SB075B
[N-m] 11.46 18.46 28.01 38.20 47.75
Rated torque
[kgf-cm] 116.93 188.39 285.83 389.77 487.21
Maximum [N-m] 34.38 55.39 70.02 95.49 119.37
instantaneous
torque [kgf-cm] 350.79 565.16 71448 974.42 1,218.02
Rated current [A] 7.56 10.04 15.68 20.23 20.01
Maximum current (Al 22.69 3012 39.20 50.28 50.03
Rated rotation .
speed [r/min] 1500
Maximum [r/min] 3000 2700 2500 2200
rotation speed
[kg-m2x1074] 27.960 46.560 73.850 106.730 131.290
Inertia moment
[gf-cm-s?] 28.531 47.510 85.306 108.908 133.969
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 46.96 73.21 106.25 136.70 173.64
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight kg 12.4 177 ‘ 26.3 | 35.6 394 ‘
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]
Torque [Nm] APM-FFP20G Torque [Nm] APM-FFP30G Torque [Nm] APM-FFP44G
35.00 : - 55.00 | : 70.00 ; :
Repeatedly used area\ Repeatedly used area; \ Repeatedly used area \
28.00 X 44.00 ' \ 56.00 \
21.00 \\ 33.00 \\ 42.00 \
14.00 22.00 \ 28.00 —
. Co——, T—t— ] Continuously used area
7.00 C‘iontanQUS_[Y_ used  area = 11.00 |-Continuously used area“ 14.00 e
000 | i : 0.00 i 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-FFP60G Torque [Nm] APM-FFP75G
10000 ¢ : : \ 12000 ; <
s0.00 Repeatedly used area Repeatedly used area\
\\ 90.50
60.00
60.00
40.00 . — ~
20.00 Continuously used area 3000 Continuously used area
o 3 : | |1
0.00 J i i 0.00 | H | I
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min]
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2. Product specification
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H [400V]
Servo Motor Type (APM-000000) FFP12M FFP20M FFP30M FFP44M - -
Applicable Drive (L7SBxxxB) L7SB020B L7SB035B L7SB050B
[N-m] 11.46 19.10 28.65 42.02
Rated torque
[kgf-cm] 116.93 194.88 292.33 428.74
Maximum [N-m] 34.38 57.30 71.62 105.05
instantaneous
torque [kgf-cm] 350.79 584.65 730.81 1,071.85
Rated current [A] 4.83 7.94 9.97 16.69
Maximum current [A] 14.50 23.83 29.91 41.73
Rated rotation .
speed [r/min] 1000
Maximum [r/min] 2000 1800 2000
rotation speed
[kg-m2x1074] 27.960 46.560 73.850 106.730
Inertia moment
[gf-cm-s?] 28.531 47.510 75.357 108.908
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 46.96 78.34 111.13 145.48
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight

(kal

124 17.7 ‘ 263 ‘ 356 ‘

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]

Torque [Nm] APM-FFP12M Torque [Nm] APM-FFP20M Torque [Nm] APM-FFP30M
35.00 - 60.00 : 90.00 |
) T [ T
28.00 Repeatedly used area \\ a800 |-Repeatedly used area \\ 72,00 Repeatedly used area\,,‘,,,
21.00 \\ 36.00 \\ 54.00 \\
14.00 \ 24.00 \ 36.00
. [l i — ) T— N
7.00 +-Continuously used area-—— 1200 Continuously used area——— 18,0(|C(|)nt|nuogsly ~used area-—
? |
0.00 : 0.00 & i 000 | :
0 1,000 2,000 [ 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FFP44M
105.00 :
Repeatedly used area \
70.00 \\
35.00 -
Continuously used area B
\ i
0.00 ‘ H
0 1,000 2,000
Speed [r/min]




2. Product specification

H [400V]
Servo Motor Type (APM-000000) FGP22D FGP35D FGP55D FGP75D FGP110D -
Applicable Drive (L7SBxxxB) L7SB020B L7SB035B L7SB050B L7SB075B L7SB150B
[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
Maximum [N-m] 31.51 50.13 65.65 89.52 131.30
instantaneous
torque [kgf-cm] 321.56 511.57 669.84 913.52 1,339.69
Rated current [A] 712 8.73 16.04 19.10 27.41
Maximum current (Al 2135 26.20 40.10 4776 68.52
Rated rotation .
speed [r/min] 2000
Maximum [r/min] 3000 2700 3000 2500
rotation speed
[kg-m2x1074] 41.130 71.530 117.720 149.400 291.360
Inertia moment
[gf-cm-s?] 41.969 72.990 120.122 152.449 297.310
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 26.83 39.04 58.58 85.83 94.68
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight () 16.95 21.95 308 37.52 66.2 ‘
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]
Torque [Nm] APM-FGP22D Torque [Nm] APM-FGP35D Torque [Nm] APM-FGP55D
35.00 ; ; 60.00 ; ; : -
: i 65.00 T :
28.00 Repeatedly used area t \ Repeatedly used area\
i S i\\ 4500 ‘Repeatedly used areal 52.00 N
\
21.00 \ \ 39.00 \
30.00
14.00
N \ 26.00 - —~—
- 15.00 - A} Continuously used area
700 Continuously used area Continuously used area" 13.00 ;
0.00 .‘ H ; 0.00 : 5 000 i i
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FGP75D Torque [Nm] APM-FGP110D
90.00 : : 135.00 ' : i
Repeatedly used area\ 10800 REPeatedly used area \
T T - \
L\ )
60.00 ] 81.00
! 54.00
3000 |- A ! ~ 1 ;
Continuously used area 2700 |CONtNUOUSly used area
000 P 0.00 L1
0 1,000 2,000 3,000 ) 1,000 2,000 3.009
Speed [r/min] Speed [r/min]

L= ELecTrRIC
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2. Product specification

W [400V]

Servo Motor Type (APM-COO00O0) FGP20G FGP30G FGP44G FGP60G FGP85G FGP110G FGP150G
Applicable Drive (L7SBxxxB) L7SB020B L7SB035B L7SB050B L7SB075B L7SB150B
Rated output [kw] 1.8 2.9 44 6.0 85 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
Maximum [N-m] 34.38 55.39 84.03 95.49 135.28 175.07 238.73
instantaneous
torque [kgf-cm] 350.79 565.16 857.49 974.42 1,380.43 1,786.43 2,436.05
Rated current [A] 7.76 9.65 17.11 20.38 28.24 28.02 35.71
Maximum current [A] 23.29 28.95 46.19 50.95 70.60 70.05 89.25
Rated rotation .
speed [r/min] 1500
Maximum [r/min] 3000 2700 3000 2500 2000
rotation speed
[kg-m2x1074] 41.130 71.530 117.720 149.400 291.360 291.360 42457
Inertia moment
[gf-cm-s?] 41.969 72.990 120.122 152.449 297.310 297.310 416.080
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 25.531 ‘ 42.41 ‘ 59.25 ‘ 84.36 | 100.5 | 168.3 ‘ 234.44
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight tkal 16.95 ‘ 21.95 ‘ 30.8 ‘ 37.52 | 66.2 | 66.3 ‘ 922

+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]

Torgue APM-FGP20G Toquelml  APM-FGP30G Torgue APM-FGP44G Torgue APM-FGPG0G
3500 : 5000 | , . , 10000 : :
] g & - ‘ 7000 | : " T 1\
epeatedly used area : W i
By Y, \ 0% Repeatedly used area . Repeatedly used area wo (Repeatedly used area.
H A o \o

21.00 \\ :':: \ 200 \ 60.00 \]
14.00 ‘ \ \ 4000

S| | 208 28.00 - — X ~ 1
. Continuously used area Continuously used area
! 4 i % A

7.00 Clontlngogs_ly _used area |  continuously used area . i H | 2000
000 | i : 000 | ; : 1] 0.00 | i : l 0.00 : .
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed [r/min] Speed [r/min] speed [r/min] Speed [r/min]
Torque [N} APM-FGP85G Torque INm] APM-FGP110G Torque [Nm] APM-FGP150G
15000 | ‘ , 20000 | , o | 25000 .
1 i ! * [T i
‘ P ' N Repeatedly used area. |
1200 Repeatedly used area™" 15000 Repeatedly used area 2000 -REP Y W
90.00 \ {| | 15000 \
100.00 ] ‘ \
noo ‘ )
6 ‘ - ||| 10000 . <
mﬁorrtlnuousl}y used1 arlea %000 Continuously used area spg Cllontlnuously: used e}rela
0.00 | i i I 0.00 ; I I 0.00 | i | I
0 1,000 2,000 3,000 0 1,000 2,000 0 1,000 2,000
Speed (¢/min] Speed (r/min] Speed (¢/min]
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2. Product specification

H [400V]
Servo Motor Type (APM-OOOOO0) FGP12M FGP20M FGP30M FGP44M FGP60M -
Applicable Drive (L7SBxxxB) L7SB020B L7SB035B L7SB050B L7SB075B
[N-m] 11.46 19.10 28.26 42.02 57.30
Rated torque
[kgf-cm] 116.93 194.88 292.33 428.74 584.65
Maximum [N-m] 34.38 57.30 85.94 105.05 143.24
instantaneous
torque [kgf-cm] 350.79 584.65 876.98 1071.85 1,461.63
Rated current (Al 475 7.88 9.97 17.39 20.23
Maximum current (Al 14.24 23.64 29.91 4348 49.69
Rated rotation .
speed [r/min] 1000
Maximum [r/min] 2000 1800 2000 1800
rotation speed
[kg-m2x1074] 41.130 71.530 117.720 149.400 291.360
Inertia moment
[gf-cm-s?] 41.969 72.990 120.122 152.449 297.310
Allowed load inertia Motor inertia X 5
Rated power rate [kW/s] 31.93 50.99 54.93 118.17 112.64
Speed and Standard Serial Multi-Turn Type(19bit)
position detector Option X
Protection Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
Specifications Ambient Ambient temperature : 0~40[°C], Storage temperature: -10~60[°C]
and features temperature

Ambient humidity

Ambient humidity : 20~80[%]RH, Storage humidity: 90[%]RH or less (no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas.

Anti-vibration

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

Weight lka] 16.95 21.95 30.8 37.52 66.2
+ Rotation Speed — Torque Characteristics ¢ [m: 3-phase AC380V, m: 3-phase AC400V]
Torque [Nm] APM-FGP12M Torque [Nm] APM-FGP20M Torque [Nm] APM-FGP30M
35.00 60.00 T 90.00

[ H AN
Repeatedly used area\
-

T X
Repeatedly used area\‘

Repeatedly used a[ea\

28.00
\ 40.00 A\ 60.00 -
21.00 \ |
14.00
2000 ——— 30.00 ;
700 Continuously used area Continuously used area . Clontinugus_ly__usgd_ area’
| ? ‘
0.00 : 0.00 | ! 000 | !
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-FGP44M Torcue INm1 APM-FGPGOM
120.00 : 150.00 ‘
¥ _Repeatedly used area\
s0.00 |Repeatedly used area——\——--w—————r ] 120.00 o \\
\ 90.00
60.00 \
60.00
30.00 Continuous|y used area’ 30.00 ‘COntanOUSIy used area
\ i
000 | H 0.00 J i
0 1,000 2,000 0 1,000 2,000
Speed [r/min] Speed [r/min]

EL ECcTRIC
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2. Product specification

M Electric brake specification

i FG/FGP110G
G D Ul FAL FBL FCL FE/FEP FF/FFP FGIFGP
series FG/FGP150G
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 24V DC 24V
Static friction 0.32 1.47 3.23 10.4 40 74 120
torque[Nem]
Capacity[W] 6 6.5 9 19.4 25 32 26
coil 96 89 64 20.6 23 327 22.2
resistance[Q] ’ ’
Rated current[A] 0.25 0.27 0.38 0.81 1.04 0.28 1.08

Brake method

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Insulation grade

Grade F

Grade F

Grade F

Grade F

Grade F

Grade F

Grade F

2-30

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) Brake UL standard of FAL, FBL, FCL, FE, and FEP Series meets Class 2.
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2. Product specification

2.1.2 Outline drawing

B SA Series | APM-SAR3A, SAR5A, SA01A, SA015A

n "CB+0.5" m

31\5 442+0.5

004 A N 23.8+0.5
2-@4.5 throu :l —
PCD 46+0.12 - % 3 L

y ] ' H [é
_ O%Cé ,Hf [ B ] L
Q
°§ 25 || |5
Q
"Le 365
25 "LM0.5"
"L+0.5"
<Power Connector> <Brake Connector> <Encoder Connector>
@ Pin No. i‘;’;i' @ Pin No. i‘g:]ae' Pin No. i‘agr’;‘;' Pin No. i‘agr’;‘;'
F 3 1 u - ; j 1 A 6 z 11 w
4 > v Pin No. | Polarity > A > /U - W
3 w ; ?3l|<<+ ® 3 B 8 /U Y
- = Tz Tw 1w [+ [
Plug : 172167-1(AMP) Plug : 172165-1(AMP) Plug : 172171-1(AMP)
External Dimensions
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)
SAR5A 108.3(144.6) 83.3(119.6) 49.5(49.4) 73.3(109.6) 0.38(0.73)
SAO0TA 125.3(161.6) 100.3(136.6) 66.5(66.4) 90.3(126.6) 0.5(0.85)
SAO015A 1453 120.3 86.5 110.3 0.7

Notel) The standard shaft end for 40 flange is straight.
Note2) Use DC 24 [V] for brake-opening power.

Note3) The sizes in parentheses apply when attached to brakes.(Except SA015A)
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2. Product specification

2-32

H SB Series | APM-SBO1A, SB02A, SB0O4A

"CB+0.5"
[LJoo4TA \gé
16 | 31.2+05
4-@6 throu ;
PCD 70:0.12 or ™ l !r:‘_‘m‘%
&@ O _ | [ ’
7N N ‘ 225 4{ \
9 —_— ﬂi\
M 4| =
o
i/ : :
ore 04 [0 ] B J
o® = 30] 16
"LC" 40.2
30 "LM+0.5"
"L+0.5"
<Cross section of shaft key>
<Power Connector> <Brake Connector> <Encoder Connector>
" Signal " Signal : Signal : Signal
_ @ - Pin No. name @ Pin No. name Pin No. name Pin No. name
] 1 u - Polar p 1 A 6 /Z 11 w
2 v Pm1NO' B‘tKV 2 /A 7 u 2 W
3 w > BKT 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)
External Dimensions
Model Weight (kg)
L LM LC CB
SBO1A 122(162) 92(132) 52.5(52.3) 59.5(99.5) 0.82(1.4)
SBO2A 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 24 [V] for brake-opening power.
Note2) The sizes in parentheses apply when attached to brakes.
Note3) Option specification; Serial M-turn Encoder Pin Map
<Serial M-Turn Connector> <Serial S-Turn Connector>
. Signal ! Signal . Signal . Signal
PinNo. | 200 | PinNo. [ 7= ¢ 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 -

Plug : 172169-1(AMP)

Plug : 172169-1(AMP)




2. Product specification

B SC Series | APM-SC04A, SC03D, SC06A, SCO5D, SCO8A, SC06D, SC10A, SCO7D

"CB+0.5" m
0.04 >
27.5 20+0.5
4-06.6 throu
PCD90:0.@}/ [oro.04 .

% 7 T a— 4 f 0

A

i
LTS

J i —
0™ ' In 1
& 80 3> 10
- > :*F e | 45
¢a\5}«$ 4 B Me0S” | o
(] "L+0.5"
<Cross secuon shaft key>
<Power Connector> <Brake Connector> <Encoder Connector>
_ @ - Pin No. ilg:]zl o @ Pin No. Snlg:]ael Pin No. ig?]ael Pin No. ig?]ae]
| 1 u " - f 1 A 6 /Z 11 w
> v P|n1No. lezrlty > A - 5 - W
3 w > BKT 3 B 8 /U 13 | +5v
—— 2 FG 7 /B 9 v 14 oV
) 5 z 10 N 15 [ SHIELD
Plug : 172167-1(AMP) Plug : 172165-1(AMP) Plug : 172171-1(AMP)
External Dimensions
Model Weight (kg)
L LM LC CB S
SC04A,SC03D 158.5(199.8) 118.5(158.8) 79(78.8) 86(126.3) 14 1.88(2.92)
SCO06A,SCO5D 178.5(218.8) 138.5(178.8) 99(98.8) 106(146.3) 16 2.52(3.56)
SCO8A,SC06D 198.5(238.8) 158.5(198.8) 119(118.8) 126(166.3) 16 3.15(4.22)
SC10A,SC0O7D 218.5(258.8) 178.5(218.8) 139(138.8) 146(186.3) 16 3.80(4.94)
Notel) Use DC 24 [V] for brake-opening power
Note2) The sizes in parentheses apply when attached to brakes
Note3) Option specification; Serial type PinMap
<Serial M-Turn Connector> <Serial S-Turn Connector>
Pin No. Zlgrr:]ael Pin No. ;Igrr;z Pin No. Zgnqael Pin No. Zlg:qael
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)
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2. Product specification

B FAL Series | APM - FALR5A
APM - FALO1A
APM - FALO15A

2-@4.5
throu

0.04

PCD46+0.12
T
|

Brake Connector

18

Encoder Connector

imim

=
iR

<Power Connector Pin array>

8
) = e I R —— S | I R | R |
g A —
N
z I D
o9
2 2.5+ ﬁs e
"Lc 364
A
25 "LM+0.5"
"L+0.5"
PinNo Sigrat Multi Turn (M)
- name Pin No. Pin No. - Sigrat
1 U ] name c ??\Arr‘AP Pin No. name
2 v 2 SLO 7 /SLO 1 BK+
3 w 3 GND_B 8 Vop_B 2 BK-
PE FG 4 oV 9 +5V
5 Shield

<Encoder Connector Pin array>

<Brake Connector Pin array>

N External Dimensions Weight
8 L LM LC LA (kg)
FALRSA 103.2(139.6) 78.2(114.6) 49.5 23 0.31(0.66)
FALO1A 120.2(156.6) 95.2(131.6) 66.5 35 0.45(0.80)

FALO15A 140.2 115.2 86.5 35 0.61

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

NOTE 2) The dimension of () is for brake type motor.

NOTE 3) To connect FAL motor, connect power cable first.




2. Product specification

B FBL Series | APM - FBLO1A, FBLO2A, FBLO4A

—
o

-

|

G

(Cross section of
shaft key)

I
J

Power Connector

Brake Connector Encoder Connector

:

4-06 throu
PCD 70+0.12

(@]
O
(=]
=
]
179

050-8.025

62

30 "L 40.2

"LM+0.5"

"L+0.5"

T

_ D

H

<Cable Extraction direction is on the
opposite direction of axis>

Pin No. Signat Multi Turn (M) i
m1 ° i Pin No. i‘gr’;ae‘ Pin No. i‘gn’;ae' Pin No. | St
2 Vv 1 MA 6 /MA 1 BK+
w T Tow el 5 v S
PE FG 7 oV | 9 [ +5v
5| Shield
<Power Connector pin array> <Encoder Connector pin array> <Brake Connector pin array>
. . Ke
External Dimensions i y Weight
& Dimensions 9
(kg)
L LM LC S H T|W]|U
FBLO1A 107.2(147.2) 77.2(117.2) 48.5(48.3) 14 | -0.018 | 5 5 3 0.56(1.3)
FBLO2A 118.2(158.2) 88.2(128.2) 59.5(59.3) 14 | -0.018 | 5 5 3 0.74(1.48)
FBLO4A 138.2(178.2) 108.2(148.2) 79.5(79.3) 14 | -0.018 | 5 5 3 1.06(1.8)

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

Note 2) The dimension of () is for brake type motor.
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2. Product specification

B FCL Series | APM - FCLO4A, FCLO3D, FCLO6A, FCLO5D

4-26.6 throu
PCD 90+0.12

APM - FCLO8A, FCLO6D, FCL10A, FCLO7D

i

80

Brake Connector
Power Connector Encoder Connector
.
3 36 ’—‘ "‘ [D
|
25
“ —
o ——1
8 }
8 o3
2
S e
or
g B D
[A] —
|[0.04]
\% 3| [«>10
e 405
Al—>»
40 “LM+0.5"
"L+0.5"

<Cable Extraction direction is on the opposite direction of axis>

<Power Connector pin array>

- Signat Multi Turn (M) X

Pin No. hame. Pin No. | 292" [ pin No. [ 21978
1 U name name
1 6 /MA
2 v 2 SLo 7 | /50
3 w 3 GND_B 8 Vbp_B
PE FG 4 oV 9 +5V

5 Shield

<Encoder Connector pin array>

D
Pin No. Sigrrat
name
1 BK+
2 BK-

<Brake Connector pin array>

External Dimensions Key Dimensions
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 | -0.018 | 5 5 3 1.52(2.32)/1.26(2.06)
FCLO6A,FCLO5D | 156.7(197.5) | 116.7(157.5) 88(87.8) 19 | -0.021 | 6 6 3.5 | 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 3.5 | 2.68(3.48)/2.66(3.46)
FCL10A,FCLO7D | 192.7(233.5) | 152.7(193.5) | 124(123.8) | 19 | -0.021 | 6 6 3.5 | 3.30(4.10)/2.78(3.58)

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

Note 2) The dimension of () is for brake type motor.




2. Product specification

B HB Series | APM-HBO1A (Hollow shaft)
APM-HBO02A (Hollow shaft)
APM-HBO04A (Hollow shaft)

e o s | e b B
PCD 70+0.12 - —
|
9. “/J : 4{
4 '
N = g
© QY oW 1 a Q
SIS P N
1V¥eos f
] I N
6 %0\*0 Aooa]| L |, LC ‘}
> R 15 QvE a7
_ "L+0.1" ~ :
<Power Connector> <Encoder Connector>
: Signal - Signal . Signal
Pin No. Signal .E. Pin No. name Pin No. name Pin No. name
- E o . ”aJ‘e d 1 A 6 /Z 11 w
d > Y 2 /A 7 U 12 /W
3 B 8 /U 13 +5V
E
= 7 % A [ e [ 9 [ v [ ] ov
5 Z 10 /v 15 SHIELD
Plug : 172167-1(AMP) Plug : 172171-1(AMP)
External Dimensions
Model H%':g‘r’]: g’tgfﬁ Weight (Kg)
L LM LC CB
HBO1A 140.5 98.5 68.5 24 15 0.89
HBO2A 154.5 112.5 825 38 15 1.16
HBO4A 182.5 140.5 105.5 66 15 1.69
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2. Product specification

B HE Series | APM-HE09A(Hollow shaft)

APM-HE15A (Hollow shaft)
APM-HE30A (Hollow shaft)

4-@9 throu

PCD145+0.15

6-M5 Tap, depth 10
PCD52+0.12

.02

[710.02

G SR L _— S
-4 == L A
5| 3| e ) NN
HE BT | g 8
% sl 8| e S o 8
& =
1= I —
5 g
130 & 610 8.
6{‘0 "Lt 385
s 0.0
27 "LM"
e
<Power Connector> <Encoder Connector>
- Signal : Signal : Signal
U Pin No. | >'9n@ NN | name [ PMNO | name | PINNO | hame
A ”aS’e A A F /Z P W
DO OA 5 v B /A K U R /W
C B L /U H +5V
co OB c W D /B M \ G ov
D FG
E Z N /N J SHIELD
Plug : MS3102A20-4P Plug : MS3102A20-15P
External Dimensions
Model H%':g‘r’]"q g’tgfﬁ Weight (Kg)
L LM LC
HEO9A 207 150 111.5 40 5.8
HE15A 231 174 135.5 40 74
HE30A 279 222 183.5 40 10.83
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2. Product specification

BFE(P) Series | APM-FE(P)09A, FE(P)06D, FE(P)05G, FE(P)03M, FE(P)15A, FE(P)11D, FE(P)09G, FEO6M
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 throu
PCD14540.15 -
[0[0.04]A] "
1 i E
40 | gj -
| 3
3 oS (1]
< S
: 1
S
EBEBEeEes———— g E
o, ; |
&
N 6+ “%13 "L 382
- ﬂ ‘« [10.04[A] M0
58 *0.
' ' "L+0.5"
<Power Connector> <Brake Type Connector>
O Pin No. | >9nd!
A na&n £ Pin No. Sn'agr:]ael Pin No. ig:]?
DO OA 5 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-Tumn Connector> <Serial S-Turn Connector>
pin No. | 910 T pin o, | 1901 T pip o, | 1002 PN | 59 [P0 | 590 | Ao, | 5970
A MA F GND_B P - A MA F - P -
B /MA K - R - B /MA K R -
c SLo L H +5V C SLO L H +5V
D /SLO M G ov D /SLO M G ov
E Voo_B N ) SHIELD £ , N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
External Dimensions Key Dimensions
Model Weight(kg)
L LM LC S T w V)
FE(P)O9A,FE(P)06D,
197.3(235.3) 139.3(177.3) 89.8(89.6) 19 5 5 3 5.04(6.58)
FE(P)O5G,FE(P)03M
FE(P)15A,FE(P)11D,
217.3(255.3) 159.3(197.3) 109.8(109.6) 19 5 5 3 6.74(8.28)
FE(P)09G,FE(P)0O6M
FE(P)22A,FE(P)16D,
237.3(275.3) 179.3(217.3) 129.8(129.6) 22 6 6 35 8.48(10.02)
FE(P)13G,FE(P)09M
FE(P)30A,FE(P)22D,
255.3(293.3) 197.3(235.3) 147.8(147.6) 24 7 8 4 10.05(11.59)
FE(P)17G,FE(P)12M

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

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

| 2-39



2-40

2. Product specification

B FF(P) Series | APM-FF(P)30A, FF(P)22D, FF(P)20G, FF(P)12M, FF(P)50A, FF(P)35D, FF(P)30G, FF(P)20M,
APM-FF(P)55D, FF(P)44G, FF(P)30M, FF(P)75D, FF(P)60G, FF(P)44M, FF(P)75G
= = ;
722405
4-@13.5 throu <—"
PCD200£0.15 /
Y [0l0.041A] _un
| 13
wn g
1 "QW" = 3
‘4—»‘ 5 3
o% ‘ Y v
=
S
\ 4 - J;’
Bz ] =
, i
el 3
2 F.W "L 51.7
L0.04A—= > >
"LR" _ "LM+0.5" -
_ "L+0.5"
(Cross section of shaft key)
<Power Connector> <Brake Type Connector>
O Pin No. | 1ol
e
DO OA 5 v A u D FG
CO OB C W B \ E BK+
D FG C w F BK-
Plug : MS3102A22-22P Plug : MS3102A24-10P
<Serial M-Turn Connector> <Serial S-Turn Connector>
pinNo. | 9" T'pin No. | 9" T'pin No, [ >3 pinNo. | 9" T'pin No. | >0 T'pin No, [ >1972
A MA F GND_B P - A MA 3 N ) N
B /MA K R - B /MA K R B
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 N N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
External Dimensions Key Dimensions | Eye
Model Weight(kg)
L LM LC LR S QW | T | w | u | bolts
FF(P)30A, FF(P)22D 12.5
257.5(308.9) | 178.5(229.9) | 129(128.7)
FF(P)20G, FF(P)12M N (19.7)
FF(P)50A, FF(P)35D 35 174
287.5(338.9) | 208.5(259.9) 159(158.7) 10
FF(P)30G, FF(P)20M 29 (0~+0.01) 60 (24.6)
FF(P)55D, FF(P)44G .
P) (P) 331.5(382.9) | 252.5(303.9) | 203(202.7) 8 > 25:2
FF(P)30M (32.4)
FF(P)75D, o 33.8
FF(P)60G, 384.5(435.9) | 305.5(356.9) | 256(255.7) 42 1 '
FE(P)44M - (41.0)
0.016~0) 2
FF(P)75G(F 3) 439.5 326.5 277 113 ' 96 38.5

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

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

Note3) For FF75G model, use MS connector 32-17P.
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B FG(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

4-M8 Ta prss —#20,510.5 '
PCD252+0.5 —213.
90° Equal interval PCD235:02 | O004A % 7y
/ A J‘[ in
/ | - a
60 o| O
| o
HSS _ 8
g =
Q oo — y \ A |
N § —
S =
8 —
71002 || 8
' |
o o
< “ tF LC£05 67
[[I0.041A1—»{= »>< >
65 | LM0.5 |
L£0.5" |
M12 Tap, Depth 25
FG110D,FG85G,FG60M Tap machining
<Power Connector> <Brake Connector>
LI Pin No. | 29" 5]
: nalrJne ‘ A Pin No. | Polarity
DO OA 5 v o o) A BK+
B BK-
cCO OB C w
D FG o8B C NC
Plug : MS3102A22-22P .
(Note 3) Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Turn Connector> <Serial S-Turn Connector>
inNo. [ > Tpin No. | > T pin o, | 972 PinNo. | 9% Tpin o, [ 97 T pin No, [ 190
A MA F GND_B P - A MA 3 . ) N
B /MA K R B /MA K R -
C SLO L H +5V C SLO L H +5V
D /SLO M G oV ) 7510 M S o
E Voo_B N ] SHIELD E . N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
External Dimensions Key
Model Dimensions Power | Weight(k
Connector g)
L LM LC LF LQ S T | W V)
FG(P)22D, FG(P)20G 229.5 164.5 115 15.42
FG(P)12M (295.7) | (230.7) | (114.2) (29.23)
FG(P)35D, FG(P)30G 250.5 185.5 136 35 10 20.22
FG(P)20M (316.7) | (251.7) | (135.2) N - (-0.016~0) s MS3102A (34.03)
FG(P)55D, FG(P)44G 2825 2175 168 8 22-22P 28.02
FG(P)30M (348.7) | (283.7) | (167.2) (41.83)
FG(P)75D, FG(P)60G 304.5 2395 190 42 1 3345
FG(P)44M, (370.7) | (305.7) | (189.2) (-0.016~0) (47.26)
FG(P)110D, FG(P)85G 418.5 3535 304 21 173 45 10 6 MS3102A 66.2
FG60M (Note3) (484.7) | (419.7) | (303.2) (-0.016~0) 32-17P (82.6)

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

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

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

4-M8 Tap, DP18

PCD252+0.2 e 4-@13.5 throu
90° equal intewal -1~ PCD235£02 ——‘»20.5t0.5
Alk I 115
| o Q0 -
| .
%
( 110 g E
[s) +
&% K
] g ! 3
N S
°%
o
S
Q ) J
o3 = D]
g
:S
L
220 @,
4%22 LC 60
° Hm ([0 02[A
- wn LM£0.5
L+0.5"
M12 Tap, DP25
<Power Connector> <Brake Connector>
0O " Signal |
Pin No. name Pin No. Pplar
A U @ A it
DO OA o le) A BK+
B \
B BK-
CO OB C w
D FG oB ¢ NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Tumn Connector> <Serial S-Turmn Connector>
" Signal - Signaf " Signaf
Pin No. nlagme Pin No. nlgme Pin No. nlagme Pin No. ilgr:\ael Pin No. ilgr::il Pin No. Snlagr:?e]
A MA F GND_B P - A MA F - 3 -
B /MA K - R - B /MA K B R B
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
External Dimensions BONeT .
Model Weight(kg)
L LM LC Connector
FG(P)110G 468.5(527.7) 353.5(419.7) 304(303.2) MS3102A 32-17P 66.3(82.7)

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

Note2) The sizes in parentheses apply when attached to the brakes.
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B FG(P) Series | APM-FG(P)150G

4-M8, Tap throu

|

4-213.5 throu

PCD252£0.15 PCD235:02
[e10.04A] % -
110 n‘;:.
% =
Q|
|
1002 F
Q’)o _ 44 ‘_+25 e 60
A
116 "LM£0.5"
e H»m L£05"
T ©
M12 Tap, DP25
<Power Connector> <Brake Connector>
Pin No. | 19l O
Lamwe Pin No. | Polarity
A ] C A
DO OA o 0 A BK+
B \
B BK-
CO OB C w
D FG o8B C NC
Plug : MS3102A32-17P Plug : MS3102A14-7P
<Serial M-Tumn Connector> <Serial S-Tumn Connector>
- Signal | o Signal | Signal
PinNo. | 308 | PinNo. | 98 | pinNo. | D9 pin No. | 9% [ pin No. [ 219" T pin No. [ 1972
A MA F GND_B P - A MA F N P N
B /MA K - R - B /MA K ~ R ~
c SLo L - H +5V C SLO L - H +5V/
D /SLO M G ov ) S0 ™ . I o
E Vop_B N - J SHIELD £ N N ] SHIELD
Plug : MS3102A20-29P Plug : MS3102A20-29P
External Dimensions EOWeE
Model Weight (Kg)
L LM LC Connector
FG(P)150G 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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2.2

Servo Drive

2.2.1

Product Features

[200V product feature]

L7S L7S | L7S | L7S | L7S
Model name
L7SAO0|L7SAO0|L7SAO0|L7SAO0 AO10 L7SAO0 035 | A050 | AO75 | A150
Item 010 020 040 080 200
mi m| m| B B
Input Main power 3-phase AC 200~230[V](-15~10[%]), 50~60[Hz]
power .
Control power Single phase AC 200~230[V](-15~10[%]), 50~60[Hz]
Rated current [A] 14 1.7 3.0 5.2 6.75 | 13,5 | 16.7 32 | 394 76
. 20.2
Maximum current [A] 4.2 5.1 9.0 15.6 5 40.5 | 50.1 96 98.5 190
Quad. Type Incremental line drive
Encoder Type Serial 18bit(100W(M8)dedicated) / 19bit / 20bit(DD motor dedicated)
Speed control Maximum 1 : 5000
range
Frequency Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
response
Speed | gpeed order | DC —10[V] ~ +10[V](reverse at - voltage)
control
Acceleratllon/d Linear or S-shaped acceleration/deceleration (0~10,000[ms], 1[ms] unit setting
eceleration .
time possible)
Speed +0.01% or less (when the load changes between 0 and 100%)
Contro regulation | +0.1% or less(temperature of 25°C (+10))
|
perfor freg]li);rgcy 1[Mpps], Line drive / 200[kpps], Open collector
mance N
Po§|t|on Input pulse Sign + pulse string, CW+CCW, Phase A/B
ing method
Electron.lc Digital setting and selection of 4 gear ratios, fine adjustment possible
gear ratio
Torque _ iracti -
command DC —10[V] ~ 10[V](reverse direction torque at - voltage)
Ig:g?cﬁ Speed limit | DC 0 ~ 10[V], Within +1[%)] of internal speed command
Repetition | \vithin +196
precision
Input range | DC -10 ~ 10[V]
Analog
input . -
Input/o Resolution | 12[hit]
utput
signal Output range | DC -10 ~ 10[V]
Analog
output itl*
P Resolution 12[bit]
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L7S L7S | L7S | L7S | L7S
Model name
L7SAQ|L7SAQ|L7SAQ|L7SA0 AO1L0 L7SA0 A035 | A0S0 | AO75 | A150
Item 01o 020 04o 08o 200
m] m] m] B B
10 input channels (allocable)
SVON, SPD1, SPD2, SPD3, ALMRST, DIR, CCWLIM, CWLIM, EMG, STOP, EGEAR1,
Digital input | EGEAR2, PCON, GAIN2, P_CLR, T_LMT, MODE, ABS_RQ, ZCLAMP
Input/o 19 function inputs can be selectively assigned.
utput Possible to set positive/negative logic of selection signal.
signal
5 channels (allocable), 3 channels (fixed by alarm code)
. ALARM, READY, ZSPD, BRAKE, INPOS, TLMT, VLMT, INSPD, WARN
Digital output : .
9 output can be selectively assigned.
Possible to set positive/negative logic of selection signal.
Comm RS422 Accessible to PC software and RS422 Server
unicati
on USB Status monitoring and JOG operation, parameter upload/download available through PC
software
Encoder Serial BiSS encoder, Quadrature encoder support
Encoder output type | Arbitrary division output through FPGA (up to 6.4 Mpps)
Dynamic dard built-in (activated when th ! ff or when th i
braking Standard built-in (activated when the servo alarm goes off or when the servo is off)
Rg%?gsifﬁé“’ Both the default built-in brake and an externally installed brake are possible
Dlsp[ay Seven segments (5 DIGIT)
function
Built-in| - gef_settin
Functio function 9 loader([SET], [MODE], [UP], [DOWN] keys)
ns
Add-on Automatic gain tuning function, Z phase detection, manual JOG operation,
functions Program JOG operation, analog input automatic calibration function
Overcurrent, overload, overvoltage, under voltage, main power input error, control power
Protection input error, overspeed, motor cable disconnection, overheating error (power module
functions overheating, drive operating temperature error), encoder error, excessive regeneration,
sSensor error, communication error
Temperature | 0~50[°C]
Operating ambient Humidity 90% RH or less (no condensation)

environment

Indoors in an area free from corrosive or combustible gases, liquids, or

Environment dust.
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[400V product feature]

Model name
tem L7SB010B | L7SB020B | L7SB035B | L7SB050B | L7SB0O75B | L7SB150B
Input Main power Three-phase AC380 ~ 480[V](-15 ~ 10[%]), 50 ~ 60[HZz]
power .
Control power Single-phase AC380 ~ 480[V](-15 ~ 10[%)]), 50 ~ 60[Hz]
Rated current [A] 3.7 8 10.1 175 22.4 39
Maximum current [A] 111 24. 30.3 47.25 56 97.5
Encoder Type Serial: 19bit
Speed
control | Maximum 1 : 5000
Range
Frequenc
y Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
response
Speed | Speed DC —10[V] ~ +10[V](reverse at - voltage)
control order
Accelerati
on/decele| Linear or S-shaped acceleration/deceleration (0~10,000[ms], 1[ms] unit setting
ration | possible)
time
Speed | £0.01% or less (when the load changes between 0 and 100%)
regulation| +0.1% or less(temperature of 25°C (£10))
Contro Input
! frequen | 1[Mpps], Line drive / 200[kpps], Open collector
perfor cy
mance N Input
Positio . .
ning pulse | Sign + pulse string, CW+CCW, Phase A/B
Type
Electron
ic gear | Digital setting and selection of 4 gear ratios, fine adjustment possible
ratio
Torque
comma | DC —10[V] ~ 10[V](reverse direction torque at - voltage)
nd
Speed o o .
Torque limit DC 0 ~ 10[V], Within +1[%] of internal speed command
control _
Repetiti
oN | within +1%
precisio
n
Input | b 10 ~ 10[v],
Analog range
input | Resoluti -
Input/o on 12[bit]
utput
signal Output | 1~ 10 - 10[v]
Analog | range
output i
p Resoluti 12[bit]
on
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Model name
ltem L7SB010B L7SB020B | L7SB035B | L7SB0O50B | L7SBO75B | L7SB150B
10 input channels (allocable)
SVON, SPD1, SPD2, SPD3, ALMRST, DIR, CCWLIM, CWLIM, EMG, STOP, EGEAR1,
Digital input | EGEAR2, PCON, GAIN2, P_CLR, T_LMT, MODE, ABS_RQ, ZCLAMP
Input/o 19 function inputs can be selectively assigned.
utput Possible to set positive/negative logic of selection signal.
signal
5 channels (allocable), 3 channels (fixed by alarm code)
. ALARM, READY, ZSPD, BRAKE, INPOS, TLMT, VLMT, INSPD, WARN
Digital output . .
9 output can be selectively assigned.
Possible to set positive/negative logic of selection signal.
Comm RS422 Accessible to PC software and RS422 Server
unicati
on USB Status monitoring and JOG operation, parameter upload/download available through PC
software
Encoder Serial BiSS encoder, Quadrature encoder support

Encoder output type

Arbitrary division output through FPGA (up to 6.4 Mpps)

Built-in
Functio
ns

%ﬂ;{:&c Standard built-in (activated when the servo alarm goes off or when the servo is off)
R:%?gﬁifgv Both the default built-in brake and an externally installed brake are possible
fDlspI_ay Seven segments (5 DIGIT)
unction
Self-setting || - der ([SET], [MODE], [UP], [DOWN] keys)
function ! ' !
Add-on Automatic gain tuning function, Z phase detection, manual JOG operation,
functions Program JOG operation, analog input automatic calibration function
Overcurrent, overload, overvoltage, under voltage, main power input error, control power
Protection input error, overspeed, motor cable disconnection, overheating error (power module
functions overheating, drive operating temperature error), encoder error, excessive regeneration,
sensor error, communication error

Operating ambient
environment

Temperat 0~50[°C]
ure
Humidity | 90% RH or less (no condensation)
En\g:ﬁnm Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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2.2.2

Outline drawing

B L7SA001o ~ L7SA0040o
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* Weight: 1.0[kg]
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*Weight: 1.5[kg] (including cooling pan)
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B | 7SA020o / L7SA0350
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*Weight: 2.5[kg] (including cooling pan)
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*Weight: 5.5[kg] (including cooling pan)
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B | 7SAO075B
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*Weight: 16.2[kg] (including cooling pan)
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H L7SB010B
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*Weight: 1.5[kg] (including cooling pan)
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*Weight: 2.5[kg] (including cooling pan)
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B |L7SB050B
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*Weight: 9.7[kg] (including cooling pan)
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[ | L7SB150B
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*Weight: 16.2[kg] (including cooling pan)
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_
2.3  Options and Peripheral Devices

m Option (Incremental encoder cable)

Product ;
leaaMesiian For signal Small capacity A(I:\ngI'(I;ype INC encoder
name
Product Applicable .
APCS- EOOOAS All model of APM IS’\,IA\C/:SB/SC/HB SERIES
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector

< @ =)
@ \
= ]
- - - Pin | Encoder | Pin | Encoder
1 | N | Pin Encoder | Pin Encoder | Pin Encoder ‘(O)‘ No. Signal No. Signal
- o ‘ ¢
N1o Slina N60 Sl/gzna !\1111) S\\gjvnal ; X/vv S /ZZ
Specificati QD /A 7 U 2 ow | " E 3 v [0 5
ecification 3 B 8 ) 13 +5V - | 4 N i B
p 4 /B 9 \ 14 ov 5 U 12 /A
— 5 Z 70 N 15 | SHIELD @) 6 70 13 A
= 7 oV T4 |__+5V
Plate SHIELD
1. Motor connection
a. CAP Spec(15 Position) : 172163-1(TE company )
b. SOCKET spec.:170361-1(AMP company)
2. Drive connection (CN2)
a. CASE Spec. : 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable spec.: 7Px0.2SQ or 7Px24AWG
Product Medi ;
. . . edium-large capacity MS Type INC
Classification For signal g dp {)l yp
name encoder cable
Product Applicable
APCS- EDOOBS All model of APM-HE SERIES INC
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector

1=

Pin Encoder Pin Encoder Pin Encoder § © § Pin [ Encoder [ Pin | Encoder
No. Signal No. Signal No. Signal No. | Signal | No. | Signal
. . A A F /Z P w - < w 5 Z
Specification S w o 7
B /A K U R /W 2 - = =
C B L /U H +5V - w [ 7 N ik B
D /B M v G oV 5 U 2 /A
3 z N N J SHIELD © 6 /0 13 A
— 7 oV 14 45V
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 [JLLlin the name indicates the type and length of each cable. Refer to the following table for this information

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

Classificatio For signal Product Small capacity AMP Type serial encoder
n name cable (single turn)
Product Applicable
APCS- EOOOCS All model of APM-SB/SC SERIES S-turn
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
<N
@ Iy -
I | (( L7 Biss
Enc
@ \ ¥
| I [ I Pin Encodelr Pin Encodelr I (O) I ,Zlg Ers]?;:;r ,ZI: El;icg:;r
No. Signal No. Signal = =
Specificatio ! MA | 6 - el = - 5
2 /MA 7 +5V - 3 MA 10
4 SLO 9 SHIELD “CEA -2 /SSLL% g
5 - 7 oV 14 +éV
.(O). Plate SHIELD

1. Motor connection

a. CAP Spec(9 Position) : 172161-1(AMP company )

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

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

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

Classificatio For sianal Product Small capacity AMP Type serial encoder
n 9 name cable (multi turn)
Product Applicable
APCS- EOOOCS1 All model of APM-SB/SC SERIES M-turn
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
=
© = =
I gC
©
<
— - Pin | Encoder | Pin | Encoder
I LI I Pin Encoder Pin Encoder No. Signal | No. Signal
No. Signal No. Signal 7 n ) N
1 MA 6 GND_B <2 ~ 3
2 /MA 7 +5V - 3 MA 10
SDECIflcatIO [I::I] 3 SLO 8 oV 4 /MA 11
@' 7] Lo 9 | SHIELD © 2 /SSLL% 1; -
n —— 5 VDD_B 7 oV T2 | 5V
Plate SHIELD
1. Motor connection
a. CAP Spec(9 Position) : 172161-1(TE company )
b. SOCKET spec.: 170361-1 (TE company)
2. Drive connection (CN2)
a. Case spec.: 10314-52A0-008(3M) or SM-14J(Suntone)
b. Connector Spec. : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable spec.: 4Px0.2SQ or 4Px24AWG Pin Encoder Signal Wire
4. Battery connection N1°‘ e Coizr
a. CONNECTOR spec.: 5267-02A(Molex) (vDD.8) R
2 BATTERY OV(GND_B) | Black

b. Battery spec.: ER6V(TOSHIBA, AA, 3.6V, 2000mAh)
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m Option [serial encoder cable]

2-56

2. Product specification

Classificatio For sianal Product | gmall capacity Flat type motor serial encoder
n 9 name cable(multi turn)
APCS- EDOOES1(Front
Product pirection) izt All model of APM-FAL/FBL/FCL SERIES M-turn
name (‘Note 1) APCS- ECITIES1-R(Rear e Motors
Direction)

Specificatio

n

Motor Side Connector

e I

q

Pin Encoder Pin Encoder

No. Signal No. Signal
1 MA 6 /MA
2 SLO 7 /SLO
3 - 8 -

4 oV 9 +5V

Front | Rear | 5 SHIELD
Direction Direction

1. Motor connection

a. CAP Spec(9 Position) : 2201825-1(TE company )
b. SOCKET spec.: 2174065- 4(TE company)

2. Drive connection (CN2)

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

b. CONNECTOR spec.: 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable spec.: 4Px0.2SQ or 4Px24AWG 4. Battery connection
4. Battery connection

a. CONNECTOR spec.: 5267-02A(Molex)

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

NN

W\L )

Prod
nam

Dirve Side Connector

. ® . Pin | Encoder | Pin | Encoder
LL No. Signal No. Signal
1 - 8 -
&=l - 2 5 3
- [3 MA 10
4 /MA 11
© 5 SLO 12
— 6 | /50 [ 13 -
7 oV 14 +5V
T (O) T Plate SHIELD

Battery Connector

Pin . Wire
No. Encoder Signal collar
1 BATTERY(VDD_B) Red

2 BATTERY OV(GND_B) | Black

Classificatio For signal Product Medium-large capacity MS Type serial encoder
n name cable (single turn)
Product : ] _
APCS- ENODS gpl\sl)cl)lt(:oa:'zl All models of APM FE&E)r/nFF(P)/FG(P) SERIES S
name (*Note 1)

Specificatio

n

Motor Side Connector

—

| (( | Product
name
AR

Pin Encoder Pin Encoder Pin Encoder
No. Signal No. Signal No. Signal
A MA F - P -

B /MA K R -

C SLO L H +5V
D /SLO M G oV

E - N J SHIELD

Dirve Side Connector

Pin [ Encoder | Pin [ Encoder
No. Signal | No. Signal

©
~l| . - d
é N MA 10
4 /NIA 11
L=~ = SLO 2
3
Q] F

/SLO 13 -
oV 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.: 3Px0.2SQ or 3Px24AWG




2. Product specification

m Option [serial encoder cable]

Classific For signal Product Medium-large capacity MS Type serial
ation name encoder cable (multi turn)
Product
Applicabl All models of APM-FE(P)/FF(P)/FG(P)
AL APCS- ELLODS e Motors SERIES M-turn
(*Note 1)
Motor Side Connector Dirve Side Connector
@ —
® L
'(O)' Pin En?o:er Pin En?o:er
Pin Encoder Pin Encoder Pin Encoder N1O. S? 2 Ngo. Sg_ 2
No. Signal No. Signal No. Signal - T - > z 9
A MA F - P - - 3 MA 10
B /MA K R - 4 | /™A [T
. C SLO L H +5V/ | = | | Il ] SLo 12
Specifica D | Ao [ ™ G o I BTN E B
. E — N 7| SHIELD i © i T <D
tion
1. Motor connection (MS: Military Standard) Battery Connector
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 i - Wite
4. Battery connection No. Encoder Signal collar
a. CONNECTOR spec.: 5267-02A(Molex) 1 BATTERY(VDD_B) Red
b. Battery spec.: ER6V(TOSHIBA, AA, 3.6V, 2000mAh) 2 BATTERY OV(GND_B) | Black

Notel) The [I[lin 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

EL ECcTRIC
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2. Product specification

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

Motor Side Connector

Dirve Side Connector

?:
- Pin No.
i 1
Specification 1 1] 2
3
| . 4
1. Motor connection
a. CAP Spec(4 Position) : 172159-1(TE company )
b. SOCKET spec.: 170362-1 (TE company)
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
o 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
Motor Side Connector Brake Power Connector
X Product
] | ({ [ " l_\m.@
Pin No. | Phase
. . H: :D 1 BK+
Specification > T
W—

1. Motor connection

a. CAP Spec(2 Position) : 172157-1(TE company )

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

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

Notel) The [JlLlin 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 specification

m [200V] Option (Standard power cable)

Product : ;
Classification Power Medium capacity Mls:l'al'ﬁpz)power cable(for 130
name 9
Product Applicable
APCS- POOOHS All model of APM-FE/HE SERIES
name (*Note 1) Motors

Specification

Motor Side Connector

Dirve Side Connector

AO OD
Bo oC

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.: 4Cx2.55Q or 4Cx14AWG

Pin No.

g|l0|m|>

Product : ;
Classification Power and Brake Medium capacity I\/B(;I')llzﬁ):npcé\;ver/brake cable(for
name 9
Product Applicable
APCS- POOONB All model of APM-FE SERIES
name (*Note 1) Motors

Specification

Motor Side Connector

1. Motor connection

Dirve Side Connector

Product
name

Pin No. | Signal

9]

\

W Brake Power Connector

FG

BK+

m|m|O|0|w| >

BK-

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 [Illin 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

'EL ECTRIC
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2. Product specification

m [200V] Option (Standard power cable)

Product ; ;
Flessieaiion Power Medium capacity MSF'II';/rE)eegower cable(180/ 220
name 9
Product Applicable FF30A, FF22D, FF35D, FF20G, FF30G,FF12M,
APCS- POOOIS FF20M, FF30M
name (*Note 1) Motors FG22D, FG35D, FG20G, FG12M, FG20M, FG30M
Motor Side Connector Dirve Side Connector
/]
Product
{—
= Pin No. | Singal
. . A A U
Specification © oD B v
Bo oC 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.: 4Cx2.5SQ or 4Cx14AWG

Product ; i
el fesiian Power and Brake Medium capacity I\/g(;l’;l/:ﬁJaeané\)Ner/brake cable(for
name g
Product Applicable
FF30A, FF22D, FF35D, FF20G, FF30G,
APCS- POOOPB FF12M, FF20M, FF30M
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector

Product

Signal
U

v 5

W Brake Power Connector

FG

BK+

BK-

Specification

mm{O(O| | >

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.: 4Cx2.5SQ 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 [Jllin 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 specification

m [200V] Option (Standard power cable)

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. Ox 5(Ring Terminal)
3. Cable spec.: 4Cx6.0SQ or 4Cx10AWG

Clrealilesiian Power Product Medium capacity MS Type power cable(180/ 220
name Flange)
Product APCS- POICJS Applicable FF50A, FF55D, FF4A‘%ﬂ:ﬁ}4M. FG55D, FG44G,
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
/
[ —
:
S eCification Name | Phase | Pin No.
2 [T Ao oD LEAD 3 g\
D — BO OC WIRE W <
FG FG D

Product ; ;
e Medium capacity MS Type power/brake
Classification Power and Brake ame cable(for 180 Flange)
Product Applicable
APCS- POOOLB FF50A, FF55D, FF44G, FF44M
name (*Note 1) Motors

Specification

Motor Side Connector

Dirve Side Connector

|

=

Pin No.

n|m|o|n|=|>

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

Brake Power Connector

©

Notel) The Jlin 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 specification

2-62

m [200V] Option (Standard power cable)

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 ; ;
llesaties e Power Medium capacity MIS:I'gyr/]pcz)power cable(for 220
name 9
Product Applicable
APCS- POOOMS FG60M, FG75G
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
/— //
| ( |
]
S ecification Name | Phase | Pin No.
P [T Ao oD LEAD 3 ’;
BO OC WIRE 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.: 14 x 6(Ring Terminal)
3. Cable spec.: 4Cx16SQ or 4Cx5AWG

Classification Power Product Medium capacity MS Type power cable(for 220
name Flange)
Product Applicable
APCS- POOOOS FG85G, FG110D, FG110G
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
/]
( | ( |
]
SpeCification Name || Phase | Pin No.
I Ao oD LEAD \Lj ;‘
—_— BO OC WIRE W c
FG FG D

Notel) The [JLLlin 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 FO05 F10 F20
Regular cable NO3 NO5 N10 N20




2. Product specification

m [200V] Option (Standard power cable)
Classific Power Product Medium capacity MS Type power cable(for 220
ation name Flange)
Product )
Applicabl
name APCS- POOOVS FG150G
e Motors
(*Note 1)
Motor Side Connector Dirve Side Connector
/1
( | ( |
SpeCifica - Name | Phase | Pin No.
tion I Ao oD LEAD \‘j ’;
BO OC WIRE 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.: 14 x 6(Ring Terminal)
3. Cable spec.: 4Cx25SQ or 4Cx3AWG
Classific Power Product Medium capacity MS Type brake cable(for 220
ation name Flange)
Product )
Applicabl _ )
name APCS- POOOSB All models of FG Series(Common use of FGP Series)
e Motors
(*Note 1)
Motor Side Connector Brake Power Connector
®
/_ (/(/ Product /m l.©
name
. \ \gg...@
Specifica
Name | Signal [ Pin No.
tion LEAD |+
WIRE N B
1. Motor connection
a. PLUG spec.: MS3108B 14-7S(MS)
2. Brake power
a. Connection terminal spec. : 1.5x3(Ring Terminal)
3. Cable spec.: 2Cx0.75SQ or 2Cx19AWG

Notel) The [I'[lin 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 specification

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/ EBL/ECL
name (Note1) | APCS- POOLS-R(Rear Direction) Motors Series
Motor Side Connector Dirve Side Connector

Name

LEAD
WIRE

Specification

FG

<Front Direction> <Rear Direction>
1. Motor connection
a. PLUG spec.: SM-JN8FTO04 (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.
o Product ) .
Classification Brake Small capacity L Series brake cable
name
Product APCS- BOOOQS(Front Direction)/ Appllcable All model of APM- FAL/ EBL/ECL
name (Note 1) APCS- BOOOQS-R(Rear Direction) Motors Series
Motor Side Connector Brake Power Connector
B (/(/ | Product —/'I.C.
LI— I \} name \II.C.
Name | Signal | Pin No.
e . LEAD + 1
Specification WIRE - 5

<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 [JlLlin 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 FO05 F10 F20
Regular cable NO3 NO5 N10 N20
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2. Product specification

m [400V] Option (Standard power cable)

Product ; ;
Sessiteaion Power Medium capacity Mlszl'al'{]pi)power cable(for 130
name 9
Product Applicable
APCF- POOOHS All model of APM-FEP SERIES
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
( | I
\\
L]
Pin No.
g . A
Specification T AC OD 5
BO 0oC 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.: 1512
b. FG pin spec.: 1.5x4(Ring Terminal)

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

Product ; ;
Tecaesiion Power and Brake Medium capacity l\/gc;l')llzﬁ)aenpc;\;ver/brake cable(for
name g
Product Applicable
APCF- POOONB All model of APM-FEP SERIES
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
®
/ /1
{ Product
\ name
O = = \
Pin No. | Signal
I A U
B v
C W Brake Power Connector
Specification D FG
E BK+
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 [JLLlin 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 specification

m [400V] Option (Standard power cable)

Product ; ;
Flessieaiion Power Medium capacity MSF'll'gr?ee[))ower cable(180/ 220
name 9
. FFP30A, FFP22D, FFP35D, FFP20G, FFP30G,
Product Applicable FEP12M, FFP20M,
APCF- POOOIS
name (Note 1) Motors FGP22D, FGPSSD,ES;’ZZSS, FGP30G FGP12M,

Specification

Motor Side Connector

—

L
——

| Product
name

Pin No. | Singal
A U
[T AC OD B Vv
BO OC 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

Dirve Side Connector

Product i i
leaaMesiian Power and Brake Medium capacity I\/E(;B'/:ﬁ):npz\)/ver/brake cable(for
name 9
Product Applicable
FFP30A, FFP22D, FFP35D, FFP20G, FFP30G,
APCF- PLOOPB FFP12M, FFP20M
name (*Note 1) Motors

Specification

Motor Side Connector

Pin No. | Signal
u
\
W
FG
BK+
BK-

m(mO|O|®|>

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

Dirve Side Connector

Notel) The [JlLlin 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.

2-66

Cable length (m) 3 5 10

20

Robot cable FO3 FO5 F10

F20




2. Product specification

m [400V] Option (Standard power cable)

Product ; ;
Sessiteaion Power Medium capacity MSF'll';/r?ee[))ower cable(180/ 220
name 9
, FFP50A, FFP55D, FFP75D, FFP44G, FFP60G,
Product Applicable FEP30M, FFP44M,
APCF- POOOJS
name (Note 1) Motors FGP55D, FGP75D, FGP44G, FGP60G, FGP30M,
FGP44M
Motor Side Connector Dirve Side Connector
/1
| { |
]
S ecification Name Phase | Pin No.
P [N AO OD LEAD \‘j ‘B\
BO OC WIRE W c
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

Product i i
Sessiteaion Power and Brake Medium capacity I\/E(;I')'/:;I)aenp(;\)/ver/brake cable(for
name 9
Product APCE. PLLLLE Applicable FFP50A, FFP5S5D, FFP75D, FFP44G, FFP60G,
X i FFP30M, FFP44M
name (*Note 1) Motors

Motor Side Connector

U A

ificati vl I B Brake Power Connector
Specification WRE :
FG FG D
FG + E
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 [JLLlin 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 specification
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m [400V] Option (Standard power cable)

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

Product i ;
llesaties e Power Medium capacity MIS:I'gyr/]pcz)power cable(for 220
name 9
Product APCE. PLLLMS Applicable FFP75G, FGP110D, FGP85G, FGP110G,
. ) FGP150G, FGP60M
name (*Note 1) Motors
Motor Side Connector Dirve Side Connector
/]
| ( |
L]
S eCification Name | Phase | Pin No.
P T Ao oD a0 | 3
—_ BO OC WIRE W <
FG FG D

Notel) The [JlLlin 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

10 20

Robot cable FO3

FO5

F10 F20




2. Product specification

m [200V/ 400V] Option (Standard power cable)

Product ; ;
Category Power Medium capacity M|§| Type brake cable(for 220
Name ange)
Name Applicable
APCS- POOOSB All models of FGP Series(Common use of FG Series)
(Note 1) Motors
Motor Side Connector Brake Power Connector
®
i O
/ | </</ Product I—/m I.O
\ \ name \WII.Q
®
Spec. [ Content] signal | Pin No.
LEAD +
WIRE - B

1. Motor connection

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

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

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

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

Classif Product Product Applicable e
[ e I Specification
name (Note 1) rive
[Upper level controller] [Drive connector(CN1)]
. =1
Pin no
® kK
1. Drive connection (CN1)
a. Socket spec.: SM-50J (SUNTONE)
10350-52A0-008(3M)
b. Connector spec.: SM-50J(SUNTONE)
10150-3000VE(3M)
c. CABLE spec. : UL20276(28AWG x 25P)
(,:] wire (,:] wire (,:] wire (,:] wire (,:] wire
1 color 1 color 1 color 1 color 1 color
Oran 1 Oran 2 Oran 3 Oran 4 Oran
1 | ge/Bl 1 ge/Bl 1 ge/Bl 1 ge/Bl 1 ge/Bl
ack 1 ack 2 ack 3 ack 4 ack 5
Oran 1 Oran 2 Oran 3 Oran 4 Oran
For 2 | gelR 2 ge/R 2 ge/R 2 ge/R 2 ge/R
sianal CN1 cable APC-CN1LA L7 SERIES ed1 ed2 ed3 ed4 ed5
g Yello 1 Yello 2 Yello 3 Yello 4 Yello
3 | w/Bla 3 w/Bla 3 w/Bla 3 w/Bla 3 w/Bla
ck1 ck 2 ck3 ck4 ck5
Yello 1 Yello 2 Yello 3 Yello 4 Yello
4 | w/Re 2 w/Re 4 w/Re 2 w/Re 4 w/Re
d1i d2 d3 d4 d5
White 1 White 2 White 3 White 4 White
5 | /Blac 5 /Blac 5 /Blac 5 /Blac 5 /Blac
k1 k2 k3 k4 k 4
White 1 White 2 White 3 White 4 White
6 | /Red 6 /Red 6 /Red 6 /Red 6 /Red
1 2 3 4 5
Gray/ 1 Gray/ 2 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/ 2 Gray/
8 | Red 8 Red 8 Red 8 Red 8 Red
1 2 3 4 5
Pink/ 1 Pink/ 2 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/
é Red (2) Red g Red g Red g Red
1 2 3 4 5
[PC-USB Port] [Servo drive -CN5]
For mmuni APCS-
sl | meanie | CNsLIU L7 SERIES :
g 1. PC connection: USB A Plug
a. Drive connection (CN2): Mini USB 5P Plug
b. Electrical requirements: double shielding, twisted
pair, EMI filter attached type (reference product:
SANWA KU-AMB518)

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

Cable length (m)

1

2

3

5

Notation

01

02

03

05




2. Product specification

m Option spec. (connector)

Classif Product Model name Applicable Specification
ication name drive P
T/B CN1T/B APC-VSCNIT L7 SERIES
APC-VPCN1T
1. APC-VSCNAIT: CN1 T/B extended type of APD-VS
a. APC-VPCNLIT: CN1 T/B extended type of APD-
VP
b. Cable length can be changed
c. Standard Cable length: 0.5[m]
1
. :
26
CN CN1 APC-CN1NNA L7 SERIES
Connector
50
@ |
\/_ﬁ —
a. CASE spec.: SM-50J(SUNTONE)
10350-52A0-008(3M)
b. Connector spec.: SM-50J(SUNTONE)
10150-3000VE(3M)
i©
14
CN2 @)
ON | Gorneotor | APC-CN3NNA | L7 SERIES ©
a. CASE spec.: SM-14J(SUNTONE)
10314-52A0-008(3M)
b. Connector spec.: SM-50J(SUNTONE)
10114-3000VE(3M)
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2. Product specification

m [200V] Option spec (braking resistor)

Clas .
sific PIee e Model name Appll_cable Specification
. Name drive
ation
Resi Brak APCS-140R50 L7SA001o ]
esis rake s
tor resistor 50 [Q] L7SA0020 was2
(140[W)) L7SA0040 . .
o e—— AN —3[
Z N
17542
- : .
APCS-300R30 - , 8
Resis | Brake 30 [Q)] L7SA0080 [ weso |
tor resistor L7SA0100
(300[W]) = : | gg
[ \ ‘ | ‘ ‘u 5‘
g
4 19642 |
L7SA020
_ APC-600R30 c '
Resis | Brake 30 [] (2P) 0 | _
tor resistor L7SA0350
600 IT
- _f_ ; [ e
L7SA "
, APC-600R28 SA0S00 '
Resis | Brake (4P) 0 | _
tor resistor 62:0[0] L7SA075B :
- _f_ ; [ e
) ‘ APCS-2000R3R3
Resis |  Brake 3.3[Q] L7SAL50B
tor resistor
(2000[W1) N
385 :

2-72
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2. Product specification

m [400V] Option spec (braking resistor)

Clas .
sific Prae et Model name Appll_cable Specification
: Name drive
ation
17542
- " -
- L g
) ‘ APCS-300R82 )
Resis | Brake 821Q] L7SBO10B g2 |
tor resistor g
(300[W]) S |
a
# 19642 |
L7SB020B '
, APC-600R140 SB020 !
Resis | Brake 140 [ (2P) o | _
tor resistor L7SB035B
600
(600[W]) (2P) ]
_f_ ['.Ir
L7SB050B .
) APC-600R875 !
Resis | Brake 25 0] (3P) o] _
tor resistor 600 L7SB075B :
(600[W]) @P) [
_f_ ['.In
APCS-
Resis | Brake 2000R13R4
tor resistor 13.4 [Q] L7SB1508
(2000[W]) g
385 :

Ls ’El_ ECTRIC
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2. Product specification
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3. Installation

3. Installation

3.1 Servo Motor

A Caution

= If the encoder loses multi-turn data, there is a risk of equipment malfunction or
accident, so be sure to operate after originating.

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

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

Ambient . . . .
humidity 80% RH or lower Do not operate this device in an environment with steam.
External Vibration acceleration

o 49 ms" or below on both the | Excessive vibrations reduce the lifespan of the bearings.
vibration .

Xand Y axis.

* This device satisfies the electromagnetic wave test standard (EN 60034-1) for industrial use (Class A), so it is
intended for use in an industrial environment.

3.1.2 Preventing Impact

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

A Caution

3.1.3 Motor Connection

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

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

| 3-1



3. Installation

B
B
&
(@

ge

?iﬁt:rjrjﬁtnjnﬁt:ﬁie

R R

oo =

= Connectthe U, V, and W terminals of the motor in the same way as the U, V, and W terminals of the drive.
= Ensure that the pins on the motor connector are securely attached.
= In order to protect against moisture or condensation in the motor, make sure that insulation resistor is 10 M2

(500 V) or higher before installation.

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.

0.03 [mm] or less (peak to
Jr peak)

Load _E___ _—‘E}— Motor
shaft shaft

0.03 [mm] or less (peak to

peak)
B For pulley connections:
Lateral Load Axial Load
Flange Note
N kgf N kgf
40 148 15 39 4 Nr: 30 mm or less
4_
60 206 21 69 7
Lateral load f
80 255 26 98 10 I
|
130 725 74 362 37 | '
|
180 1548 158 519 53 <+“—> w—IJ |=
220 1850 189 781 90 Axial load
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3. Installation

3.1.5 Cable Installation

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

N\

/!

2

= Do not apply pressure to or damage the cables. If the motor moves, be sure to use a movable cable
and ensure that the cable does not swing.
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3. Installation

3-4

3.2

Servo Drive

3.2.1 Operating Environment

Environmental
Item L Remarks
conditions
Ambient 0~50[°C] |A sl & so0ling fan on the control panel to meinta
temperature nstall a cooling fan on the control panel to maintain an
appropriate temperature.
A\ caution
. Condensation or moisture may develop inside the drive during
Ambient ; ; i ;
humidi 90% RH or less | prolonged periods of inactivity and damage it.

umidity 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
o acceleration 4.9 .
vibration . may cause malfunctions.
ms" or lower
= Do not expose the device to direct sunlight.
Ambient = Do not expose the device to corrosive or combustible gases.
conditions = Do not expose the device to oil or dust.
= Ensure that the device receives sufficient ventilation.




3. Installation

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

B |n case of 1 unit installation

A

40mm
or more
88888
]
PR 1IN
1 o2 DAz
Omm =
: 5 10mm
or more d
§ or more
¥
H
k=l
g»
40mm
or more
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3. Installation

3-6

B |n 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 fan and control

panel.
40mm ¥ N FAN .~ % ¥ >~ FAN .
Top
30mm 10mm 10mm E 30mm
or more or more or more s or more
“—> +—> +—> =1 +—>
o]
el S Bottom
Ull®ee IO
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. Installation

3.2.3

Power Supply Wiring

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

A Caution

Over voltages 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 regeneration resistors, remove the
short-circuit pins and use standard resistors for the B+ and B terminals.

Tvoe Resistance Standard * Notes
yp value capacity
L7SA 0010 A\ caution
L7SA 0020 100[Q] Built-in 50[W] For information about resistance during
regeneration capacity expansion, refer to

L7SA 0040 Section 2.3, "Options and peripheral device.”
L7SA 0080

40[Q] Built-in 100[W]
L7SA 0100
L7SA 0200

13[Q] Built-in 150[W]
L7SA 0350
L7SA 0500 6.8[Q] Built-in 120[W]
L7SA 075B 6.8[Q] Built-in 240[W]

External

L7SA 150B 3.3[Q] 2000[W]
L7SB 010B 100[Q] Built-in 100[W]
L7SB 020B

40[Q] Built-in 150[W]
L7SB 035B
L7SB 050B 27[Q] Built-in 120[W]
L7SB 075B 27[Q] Built-in 240[W]

External

L7SB 150B 13.4[Q] 2000[W]

= Configure the system so that the main power (L1, L2, L3) is supplied after the control power (C1,
C2). ( Refer to Chapter 4 Wiring Method)

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

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.

L= ELecTrRIC
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4. Wiring Method

|
4. Wiring Method

4.1 Internal block diagram

4.1.1 L7 drive block diagram [L7SA001o ~ L7SA0040]

(Note 1) (Note 2)
B | B+ |BI
|GBT
N=—---- ~[~7" 0 Fe======sssss=== ]
| 1 1 11 1
| | | 1 [ 1
| : N ¥ :
Three-Phase ! ! Pl D EAC 3K
1
I;g;(/)%r ;gg\t;t i i i ii R | 1 iCurrent Sensor
~ L1 i i I 1 B or 1 '
: ! Al ey T
2y iy | RN iR T M
I
TRIEF NP NS R EI N A Pe) : W
| : amo] | g T :
| i IR A aura st
1 | 1 1 hy [ 1
: : P HT1 T2 4 i
| | 14 0l i P i
[ 4 Lo —JL__ __.':___ O -l
- —Thermister-— f -I
1 1
I
I I
R - l | ‘ } l 1A
Control Power (| L§=]  Main Po Intermal Rel DC Voltage | Regenerative IGBT FwM Uand v o8
Failure_Det.ection ; Falluar:e_r;i[rﬁt%,:;on T%";"::ig:e Opc?f:yli?n D%tie:);l:niatne on':r::gn Te[;ns:cr:_::‘re SCleg:ea(I:ion D(:(lxir:n Opceizhl;:n
Circuit Circuit Circuit Circuit Circuit Gircuit

Single-Phase Power Input

AC200~230V T

NN RERER

Main Power - Power Circuit Access (CN7)

UandV I
Current DC Voltage
BISS
ON3,ON4_msz |
- - USB TO UAR] -
L use I\ DSP / FPGA
Communication| Y
=  A/D Conversion - Encoder CN2
) Input
\
DIA Conversion ( FIC Insulation UF )
[} i
! ' Y
Analog Input Monitor Output ‘ Contact Input Pulse Input Contact Output Encoder
(2 points) (2 points) (10 points) (2 points) (5 points) Output

‘ ' f f ' '

Upper Level Controller Connection (CN1)

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

Note?2) If using an external regeneration resistor, remove the B and Bl short-circuit pins and connect the B+ and B pins.

Note3) Wire after checking the input power for each model.

Note4) The N terminal is used to connect an external capacitor. If commercial power is connected to the N terminal, the

product will be damaged. If you need to connect an external capacitor, be sure to contact the customer service center or
dealer.
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4. Wiring Method

4.1.2

L7 drive block diagram [L7SA008o ~ L7SA0350,
L7SB010B ~ L7SB035B]

(Note 2)
(Note 1) P - External Regenerative
' --—-1- Resistor Separately Connected
I )
$
. PO |PI B+ |B Bl
Diode
- IGBT 8ﬂ (Note 3)
3-phase Powerlnput \A/]‘ g} G
AC200~230V or [ 4 ) Curent Sensor, |
AC380~480V v m
= 1* M E
L3 Cha w
Lamj
K I A Lt 1_\ ]—J R ‘
Control Power Phase || L_jmIMaln Power Phase Intemal DC Voltage | | Regenerative |GBT Uandv
g [T | vyt | e || St || | e | o | g || o
Clrcult ircui Circult
Single phase power A A
input
AC200~230V or ' \
AC380~480V - r— -
- ,\SA Main Control ~_ POWER Circuit Connection (CN7)
@ P
U and V Cument
C2 S DC Voltage
Raaadlfl ons,cNg RS422 BISS
CIoICIS] USB TO UART
o AA) N, Uss <5 oo o] .| DSP/FPGA
Encoder CN2
Input [
( PIC Insulation I/F )
! by
Analog Input Monitor Output Contact Input Pulse Input Contact Output Encoder
(2 Points) (2 Points) (10 Points) (2 Points) {5 Points) Output
Upper Level Controller Connection (CN1)

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

Note?2) If using an external regeneration resistor, remove the B and Bl short-circuit pins and connect the B+

and B pins.

Note3) L7SA008c ~ L7SA0350, L7SB010B ~ L7SB035B models are forcibly cooled by a cooling fan for

DC24[V].

Note4) The N terminal is used to connect an external capacitor. If commercial power is connected to the N

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

contact the customer service center or dealer.
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4. Wiring Method

4.1.3 L7 drive block diagram [L7SA050o0~L7SAQ75B,

L7SBO50B~L7SB075B]

(Note2)

External regenerative resistor

(separately installed) (Note3)
Three-phase
Aczzng;ol\;mm g Current Sensor U
I~ or
AC380~480V L o v \//\
o M E
L3 W U@
contro pover || LB win oer [ [ I sy [ oot | [Pt [ e I
Fail Detect — = rail Detect 0o Detect .
e T Pt || et || GG || et || Gration | oetection || peteetion || oetection | | GIE!
Single phase power
input
AC200~230V or
AC380~480V LA - - -
Main Control~_ POWER Circuit Access(CN7)
U,VCurrent
DC Voltage

CN2

CN3, ONA) 8538, caton
L
CNS D PGA
T USB TO UART P/ FPG
Communicat ion
) €
A/D Conversion ‘23‘3‘39’
0/A Conversion C ? P/C nsu?t.on 1/F $ )
Analog Input Monitor Output Contact Input Pulse Input Contact Output Encoder
(2 points) (10 points) (10 points) (2 points) (5 points) Output

! ' ! ! '

'

Upper Level Controller Connection(CN1)

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 resistor fixing hole “NC” of

the case.

Note3) L7SA0500 ~ L7SA075B0o, L7SB050B ~ L7SB075B models are forcibly cooled by a cooling fan for

DC24[V].

Note4) The N terminal is used to connect an external capacitor. If commercial power is connected to the N

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

customer service center or dealer.



4. Wiring Method

4.1.4

(Note 2)

L7 drive block diagram [L7SA150B, L7SB150B]

(Note 1) e . External Regenerative
I_l___ 1—' Resistor Separately Connected
Diode PO| |PI B+ |B \BT
N (Note 3)
I ] h
Regenerative -I -I -I
ACZO%F;;:JSVSOTOWE: Input e Cur;g\nt SensorU
AC380~480V = |, 1 | Frremister Y:\_‘ v M E
G&Lg . T W
Py WA
L‘l_K_' -
f (R
Thermistor b—r—
—— ____: N
I
___ Iﬁ: ———=_| ‘
Gontrol Power Phase || L-gsiMain Power Phasa| | rimems! oy Drive || DG Voliage || Regenoratve || o 1GBT o UandV "
Lospetecton | = LoDt || "3 Tt || Dot ||/ ok || Tovion || Soincre Dt i
= ‘ ‘
Single-phase Power Input_ _
AC380~480V ' ) v '
¢ i Main Control "~ POWER Circuit Connection (CN7)
6 E;::: P )
U and V Current
e S DC Voltage
/
aaagdlfll| cn3,cong RS422 BISS
ohagy M g | 7 DSP / FPGA
A/D Conversion ETﬁgﬂir CN2

D/A Conversion

N

i
P/C Tﬂmon I/F ‘ D

Analog Input Moniter Output
(2 Points) (2 Points)

Contact Input
(10 Points)

Pulse Input Contact Output
(2 Paints) (5 Points)

Encoder
Qutput

! !

!

! '

!

Upper Level Controller Connection (CN1)

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

Note2) The built-in regenerative resistor is not available in the L7SA150B model. It is basic to use an external

regenerative resistor, and when installing, connect the external regenerative resistor to the B+ and B terminals.

Note3) L7SA150B, L7SB150B model are cooled by a DC 24V cooling fan.

Note4) The N terminal is used to connect an external capacitor. If commercial power is connected to the N

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

customer service center or dealer.
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4. Wiring Method

Power Supply Wiring

4.2.1 L7 drive block diagram [L7SA001o ~ L7SA0350,
L7SB010B~L7SB035B]

AC 200~230[V]
or
AC 380~480[V]

RST (Note 1)

Lodod .~ Main ™ DC reactor
Main N : :

> > ; off N ESDS

Servo drive

S 2%
PO PI
NF > 60 o 'l‘-“ IMC
= MC 1Ry 15K b u p——
° ] e v p———
I P2 wo—r
* | d
O N(Note 5 Motor
Ole
(DC2
1 Encoder
1Ry N
@ Alarm+ » 38 B+ C} ””””””””
+24v£ . A B (D s
L am-_ 139 Bl ( “(Note 2)
External
CN1 (|/O) regenerative resistor

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) L7SA001o0~L7SA0040 (50[W], 100[Q]), L7SA010o (100[W], 40[Q]), L7SA0200~ L7SA0350 (150[W],
13[Q]), L7SB010B( 100[W], 100[Q]), L7SB020B~ L7SB035B (150[W], 40[Q]) regenerative resistors are built-in, so
please use it by shorting between terminals B and BI. In case of a high regeneration capacity due to frequent
acceleration/deceleration, open the shorting pin (B, Bl) and connect external resistor to B and Bl to use.

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

terminals. (Refer to “4.2.4 Power Circuit Electrical Components”).

(11111111

-
7~10[mm]

Note4) To remove the wiring of the main circuit power unit, connect or remove it after pressing the button on the
L7SA001o~L7SA010o drive terminal block. In the case of L7SA0200~L7SA0350, L7SB010B~L7SB035B drives,
use a (-) screwdriver to connect or remove them.

Note5) The N terminal is used to connect an external capacitor. If commercial power is connected to the N
terminal, the product will be damaged. If you need to connect an external capacitor, be sure to contact the

customer service center or dealer.



4. Wiring Method

4.2.2 L7 drive block diagram [L7SA0500~L7SAQ075B,
L7SB050B~L7SB075B]

AC 200~230[V]

or
AC 380~480[V] .
RS T (Note 1) Servo drive
bbby Mein D
ON L\ reactor
700 o N L3
eLe '[ _?' — . PO PI
NF 0—0 o-e{[ |
= IMC 1Ry 1SK ™C u Op——
. IO L1
1
R T a—
L3 OPp—
(D N (Note 3) Motor
ole :
Ol
i) Encoder
1Ry =
@ Alarm-+ » 38 B+ (Dr--mmmmemeeed
+24v—[T . Alarm B s
- (Note 2)
39 NC D External
/O regenerative resistor

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) L7SA0500(120[W], 6.8[Q]), L7SA075B(240[W], 6.8[Q]), L7SA050B(120[W], 6.8[Q]), L7SBO75B(240[W],
6.8[Q] ]) of the regenerative resistor is built in, so use it after checking the connection status of the internal
regenerative resistor to terminals B+ and B. 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) The N terminal is used to connect an external capacitor. If commercial power is connected to the N
terminal, the product will be damaged. If you need to connect an external capacitor, be sure to contact the

customer service center or dealer.

e e | 413
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4. Wiring Method

4.2.3 L7 drive block diagram [L7SA150B, L7SB150B]

AC 200~230[V]

or
AC 380~480[V]
Dervo drive
RST (Note 1) ‘
‘L J’ ‘L Main Main ™ DC Reactor

e o
OFF .

(D X
PO PI
NF 5 60 o 'f-"
= IMC 1Ry 15K 1NC u O——
. [ L1 v O——
O L2
S TER Y. S
(D N(Note 3) Motor
Olel
DC2
. i  Encoder
y —
@ Alarm+ ) 38 B+ C} """"""""
+24v—[ . B (s
'|' Alarm- Note 2)
39 External re i
generative
|/O resistor

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) External regenerative resistors of L7SA150B (2000[W], 3.3[Q]) and L7SB150B (2000[W], 13.4[Q]) are
basically used, and connect the external regenerative resistor to terminals B+ and B.

Note3) The N terminal is used to connect an external capacitor. If commercial power is connected to the N
terminal, the product will be damaged. If you need to connect an external capacitor, be sure to contact the

customer service center or dealer.



4. Wiring Method

4.2.4  Power circuit Electrical Components

[200V Electronic component standard]

L7SA001c L7SA008x L7SA020o
L7SA004 L7SA050 L7SA075B L7SA150B
Name L7SA0020 % | L7sao0100 L7SA0350 o
30A Frame 30A Frame 30A Frame 30A Frame 50A Frame 50A Frame 100fol(:)fme
MCCB(NFB) 5A 10A 15A 30A 40A 50A (ABS1036/100
(ABE33b/5) | (ABE33b/10) | (ABE33b/15) | (ABE33b/30) (ABE53b/40) | (ABE53b/50) )
. TB6-
Noise TB6- TB6- TB6-
Filter(NF) TB6-BO10LBEI(104) BOSONAB)DC(3O BO40As(40A) | BO60LAS(60A) | BOSBOLAS(80A)
DC reactor 10 [A] 15 [A] 30 [A] 40 [A] 50 [A] 80 [A]
MC 11A/ 240V 18A/ 240V 32A/ 240V 50A / 240V 50A / 240V 105A / 240V
(GM@-9) (GMo-18) (GMo-32) (GMz-50) (GMo-50) (GMo-100)
L1,L2,L
3
Wire AWG16 AWG14 AWG12 AWG10 AWGS8 AWG4
POPLN (1.31 mi) (2.08 M) (3.31 iy (5.26 M) (8.36 M) (21.1 M
Note) ,B+,B,(B
1 1 nuvw
C1,C2 AWG16(1.31 M)
Crimp
terminals UA-F1510 UA-F2010 UA-F4010 GP110028 GP110732 JOPR25-S6W
SEOIL SEOIL SEOIL KET KET JEONO
Note) 2
Regenerative 2000[W]
Resistor 50[W] 100[W] 150[W] 120[W] 240[W] 3.30
100 Q 40 Q 130 6.8Q 6.8Q ot
(Default) (*Option)
BLZ7.62HP/03/
180LR
Connector BLF 5.08/03/180F SN BK BX SN BK BX SO
(L1,L2---UV,W
) BLF 5.08/11/180F SN BK BX BLZ7.62HP/11/
180LR
SN BK BX SO
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4. Wiring Method

[400V Electrical Components standard]

L7SB020B
Name L7SB010B L 7SB035B L7SB050B L7SB075B L7SB150B
MCCB 30A Frame 30A Frame 30A Frame 30A Frame 50A Frame
10A 20A 30A 30A 50A
(NFB) (ABE33b/10) (ABE33b/20) (ABE33b/30) (ABE33b/30) (ABE53b/50)
Noise Filter TB6-BO10LBEI TB6-BO20NBDC TB6-BO30ONBDC TB6-B040As TB6-BO60LAS
(NF) (10A) (20A) (30A) (40A) (60A)
DC reactor 10 [A] 20 [A] 30 [A] 50 [A]
MG 9A / 550V 18A/ 550V 26A / 550V 38A/ 550V
(GMo-12) (GMo-22) (GMo-40) (GMz-50)
L1,L2,L3
Wire | PO,PLN, AWG14 AWG10 AWGS
mt mm mt
Note) | B+B.(ED (2.08 ) (5.26 M) (836 M)
1 U,v,W
Ci1,C2 AWG14 (2.08 M)
Crimp terminals UA-F1510 GP110028 GP110028 GP110732
Note) 2 SEOIL KET KET KET
Regenerative 2000[W]
Resistor 100[w] 150[W] 120[W] 240[W] a0
100 Q 40Q 270 27Q ~Oni
(Default) (*Option)
BLZ7.62HP/03/180LR
Connector SN BK BX SO
(L1,L2---U,V,w) BLZ7.62HP/11/180LR
SN BK BX SO

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

Note2) If the crimp terminal is a SEOIL product, use a 10mm strip & twist of the wire.

4-16

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.



4. Wiring Method

(L7SA0040 or less)

la

fo

u

abs

] 5

olu

o v

- |"['i

o g

Wire strip o '.“L
. =l
7~10 [mm] 0]

Weidmueller's
SD 0.6x3.5x100

e

(L7SA008o ~ L7SA010o)

Wire strip
7~10 [mm]

Weidmueller's
SD 0.6x3.5x100

/;/

| 4-17
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4. Wiring Method

(L7SA020o ~ L7SA0350)

Wire strip
7~10 [mm]

Weidmueller's
SD 0.6x3.5x100

17 ||

|1

For information on wiring to BLF 5.08 and BLZ 7.62HP Series connector, refer to the above procedures.

M4 : 1.2 [N'-m]

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

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

3) After you connect a wire to connector, place the connector as closely to servo drive as possible and use both
locking hooks to fully lock it.

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

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

6) For the flat head (-) drive, Weidmueller's SD 0.6x3.5x100 product is recommended.

4-18
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4. Wiring Method

(L7SA0500)

H © = = © h ) 0BEf  g0BO

=

gII
=
=

1 il

£

N PO Pl c1 c2
[m] LA
8
B3 "M]
TB2 ) m 1O AT IS CIL I DT
[B]g 1 l‘/@/Nl 1T &NT T2
= Samisieimimie N i)
Sl Y I I T CIL 1D
_ JLil A/ XTI A (1D
€B &2 (o]
: 2| crARee ) YT (IRIH— &1 D ||
m -||| | /OIS &I —> C D |
ChL 5 C e G0 H]E
J . Internal regenerative resistor lead
termlnal fixing bolt
4 Terminal signal array N
TB1 Terminal screw: M4
‘e ||| |u|v|w|[@]|@]| Tghteningtorque:
1.20[N-m]
TB2 Terminal screw: M4
’ N ‘ PO | PI ‘ Tightening torque:
1.20[N-m]
TB3 Terminal screw: M4
Tightening torque:
a1 |
RN 120N
\ 9%

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

(L7SA075B)
T EO 2 =
- ____ mm
(08B,  ;0E0)
111 K
1 M PO Pl CLC2 W
Tl
L L1 12 |L3 B4+ V W i
e %E i i
:l b -
a )
TB2 C ) 0 C )
C % ) ( )
C C o C ]
L:ﬂn. Jﬂj C 0 C o C D]
i C 3 C o C )
i @@@[@@ ] ‘.]_ ( 3 C N ) -'h:
JEEEEEEEE i« ) ¢ ) ¢ 1
] owee | ®
L nJ
TB1
al regenerative resistor lead
terminal fixina bolt

/ Terminal signal array \

TB1 Terminal screw: M5

’ L1 ‘ L2 ‘ 13 ‘ B+ ‘ B ‘ U ‘ v ‘ W ‘ Tightening torque:
2.70[N-m]

TB2 Terminal screw: M5

N [ PO P Tightening
torque:2.70[N-m]

TB3 Terminal screw: M5

-c1 -cz Tightening torque:
1.20[N‘m]

o /

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

malfunction and contact-induced fire accident.
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4. Wiring Method

(L7SA150B)
O = =5 Q‘ C
q iy
a T
T
U - b ) i
i D
=51 [
‘aa
® @
a :
B 11 2 138 M PO B B B U vV W D
TB2 L e @ D
[ﬂ @OEOT™ m:
N
u“ . ]
1 s i b
D]l €] 0 P
e
TB1

/ Terminal signal array \

TB1 Terminal screw: M6
\ L1 ‘ L2 \ 13 \ N \ PO \ Pl \ B+ \ B \ U \ v \ w \ Tightening torque:
4.70[N-m]
TB2 Terminal screw: M4
Tightening torque:
c1 | e
a]e] 1.20[N-m]
Terminal screw: M5
@ Tightening torque:
2.70[N-m]

- %

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

malfunction and contact-induced fire accident.
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4. Wiring Method

For information on wiring to BLF 5.08 and BLZ 7.62HP Series connector, refer to the above procedures.

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

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

3) After you connect a wire to connector, place the connector as closely to servo drive as possible and use both
locking hooks to fully lock it.

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

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

6) For the flat head (-) drive, Weidmueller's SD 0.6x3.5x100 product is recommended.
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4. Wiring Method

(L7SB050B)

S
o
(=]
<
||

TB3

B2

=i

Ek=8

o
CHARGE

mmﬂﬂ'@ﬂﬁ@@ﬁ

W T

0BEp  p0BO

=
—

== H@%

=

:I]]; AC380~480
T T T

N PO Pl c1 c2

.

[ o @41 TIAT S C 1

=

=T

fay

[ S 11T K2 &

-
Q

[
I‘/@KNl 7 1T2 &N 1
|
|

Vs (IO TT T €11

QT

D eI TTTFAY @11

(o)

4

D CIhdH—— =l [

@l

I[Ny GI7_ITTI LI

™y
i

i
e

!

O C e/ == D H]]I

1l

. Internal regenerative resistor lead terminal

flxmg bolt

TB1

4 Terminal signal array

Terminal screw: M4

’L1‘L2|L3|B+|B|U|

|

| D | D ‘ Tightening torque:

TB2
N [P0 | P

B3

o

1.20[N-m]

Terminal screw: M4
Tightening torque:
1.20[N'm]
Terminal screw: M4
Tightening torque:
1.20[N‘m]

/

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

malfunction and contact-induced fire accident.
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4. Wiring Method

(L7SBO75B)
H © = = © I ) 0BBp g 0BD
5" 400V :E H]I
o
- _ ' [am|
1 el
N PO PI C1C2
[|1]] - LR ——— #ﬂ
83
I]L AC380~480 /
TB2 ) 7 Lo AT TS (1L T DT
[D]g c l‘/@KNl 1T > &NT T2
= & Vo STk &1 1T 2
- V= (LT 1T 17 €10 T &
ﬁL o] 1D hEsh o Q1000 eNIT T TVAY (I 1D
YT I (IR H—— &1 D ||
-'/(I [N &I 11T ) C LD ||
Chn o C e/, =D HJE
TB1
NC: Internal regenerative resistor lead terminal
fixing bolt
/ Terminal signal array \
TB1 Terminal screw: M4
’ T I > | 13 | B+ | B | U | v | W ‘ Tlghtenlng torque:
1.20[N"m]
TB2 Terrrpinal screw: M4
’ N | PO | o ‘ Tightening torque:
1.20[N-m]
TB3 Terminal screw: M4

Tightening torque:
1.200N-ml
N /

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

malfunction and contact-induced fire accident.
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4. Wiring Method
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(L7SB150B)

@) O
= 29 2

0 go0v

EETENEEY

€l c2

i 2 B N PO P B B U V W i

[% I AC380 - 480V

QIONITD

UKD ATNTY

AU (ALY

THAIIMD & 1)
[]

:

B2

e
D (AL
NMPD CKET
NPATD I

=2 ==
—F

TB1

/ Terminal signal array \.
TB1 Terminal screw: M5
LW L2 13 N |PO| P | B+ B | U V| W Tightening torque:
| . | | | | L | L L 2.70[N-m]
TB2 Terminal screw: M4
o T o Tightening torque:
l 1.20[N-m]

Terminal screw: M5
@ Tightening torque:

2.70[N-m]
Ny J

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

malfunction and contact-induced fire accident.



4. Wiring Method

4.3  Connection Example with PLC device

4.3.1 LS ELECTRIC

1. XGF-PO1/2/3A (Open Collector)

DC24V, I/OP
_iﬂ_ / ower L7S .
XGF-PO1/2/3A (Servo Drive)
Open Collector
©p ) +24V O—@ ®—>GND24 +24V IN
- | o +24V IN
| | L PULCOM ALARM +
| l ALARM-
PCOM |40 }——¢ | |
— | | —— ZSPD
FP+ 21| I I G
BRAKE
e l—b 1 [ BRAKE ]
RP+ [ 23] { PR _C [ eos |
| | ALOO
RP- 24 ® | | Twisted Encoder Z —C'
Pair hase gutput 15 ALO1
e HOME +5v|[ 37 | l l ' { 2o 7 12 P —C [ ALoT ]
| | I | m t ™12 | alo2
T HOME coMm| 38 | I I 720 5 —t:":
| | J24VIN p—{ 25 | GND24
Digital input -
+24V I | 9 p
L {24 | Gnp24
Ovy 25— | $—e—" o stop | 48 DIA
oV- 26 fe—o. I ,_'_a/_-l__\o_ EMG 18 —L19 — T
SToP | 27 fo— o | i IV BEE DI8 =T Vo
DOG | 28 o | | CCWLIM | 20 LI7 =1 NerD
viP |29 e | >—|—o{e— DR | 46 DS = | WARN
ECMD | 30 o o LT o— ALMRST | 17 DI>
i JOG- 31 fo b— o o EGEART | = Di4 Analog output
! 1 I 10 EGEAR2 |~ —DI13)
As-s CcoMm E—t—_' — o rorR | = (DI2) 28 | MONIT1
12,5V | | _— ~von | == (DI1) 29 | MONIT2
MPG A+ | 1 :©I A | | 37 GND
MPG A- | 2 !
D, o I PCON | **
MPG B+ | 3 - O ! e T = CN1 34 | +12va
ov | | 35 | -12vA
MPG 8- | 4 Q! TImMT |
Manual pulse | | = — Encoder pulse
generator >av | | MODE output
+ ABS_RQ | **
= 32 AO
I R
CON | 7 o—¢ | : SPD3 | 21 33 | /A0
EMG 8 @—4 |
spD2 | 22 [0 [ 50 ]
com 110 f | spD1 | 23 —
e DR/INP cOM| 34— | | [ ] 8o ]
i I Em | | M Rov (BbO2)
DR/INP | 33 RDY+ | 40
=== 2 — | | L—— 36 SG
— T =
|10V [ +10V
TRQCOM]| 1
= T
torque limi GND 8
CN1 Case F.G
( ) &
& -

XThis is an example for the standard of 1 axis. To use 2, 3 axis, refer to the pin diagram of positioning
module.
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4. Wiring Method

4-28

2. XGF-PD1/2/3A (Line Driver)

DC 24V '_I/O Power L7S
XGF-PD1/2/3A (Servo Drive)
Line Driver
( ) +24V > GND24 +24V IN
- ' 724V IN E—T
LreaV Y]
| | Twisted (PO —g TAtARM
— | | Pair
PPy J21f - PF+ 39 [ ALARM: |
=51 | | -
L I I i ZSPD |
53]
A ! I PR BRAKEI
B | | -
G — & e e |
p
: : Twisted Encoder Z _C 16 ALOO I
Pair hase gutput
HOME +5V I I ZO0 gL P :' 15 | ALOT
— 770 | 5 {74 | Aoz |
| | 'ﬁ’
+24V IN |
o 25 [ GND24 |
+24V O— : : Digital input 3.3kQ
ov: |25 fe——o4 | $—te—_ o S0P | 28 DIA —{ 24 ] 6np24 |
SToP_|27 b o4 | 4—to——o— Wi | 19 DI i I
DOG 28 -/0—4 I t ccwum T 20 DI7 _ o
VP | 29 e o | _I'/I"_ or | 26 DI6 i S
ECMD |30 f— o4 | $—to  _e—|AMRST| 17 DI5
:--- JOG- 31 -0/0— I ._re/e_ EGEAR1 *k Dl4
H _I'e/°— TV B DI3 Analog output
o o PCR |~ [ (DI2) 28 | MONIT1
N o— SVON | 47 (on) 29 | MONIT2
MPG A+ 1 ;O:A | | = )
MPG A- [ 2 O, | I ~on T+
MPG B+ | 3 __F@:ov | I e T = CN1 34 | +12vA
MPG B- | 4 1O | | Tt |~ 35 | -12vA
Manual pulse generator MODE | ** Encoder pulse
+24V I ABS_RQ ok OutEut
— ? | : zclamp| # | 32 AO |
CON ! °— SPD3 | 21
33 | /0
e | 8 el >— : : < 5 | |
S B | | spD1 | 23 | 30 BO |
W DR/INP COM[ 34 }—- | I [31 ] 0o ]
"F%-': %_I L] | v (DO2)
| —|| RDY- | 41
|-1ov|~ +10V
Analog J TRQCOM] 1 I
torque limi oND II
| (CN1 Case) \,)F'G
7Y
5

¥ This is an example for the standard of 1 axis. To use 2, 3 axis, refer to the pin diagram of positioning

module.



4. Wiring Method

3. XGF-PO1/2/3/4H (Open Collector)

DC 24l| 1/0 Power
n—

L7S

XGF-PO1/2/3/4H (Servo Drive)
Open Collector
©p ) +24V O—e —> GND24 +24V IN
-l | o +24V IN
24V 1A
| | I—PULCOM ALARM
e - |
PcOM |18 I | ALARM-
pcom [1D I |
N | | T ZsPD_]
P+ |18A] ! } [ Pr-
BRAKE
FP- 17A > : : _(": :I
— X — ALOO |
RP+ [16A] ; ! { PR {:
ALO1
T K | | < [ ALOT ]
Twisted Encoder Z
BN | | Pair 75 7 phase gutput {_E ALO2
— I I
2 ND24
2A | " /Z0 %7 EZ'
| <0 | f f
I I +24V IN 1 0T
| | Digital input 3.3kQ P VLMT
+24V
ov+ [14A | _:,/,_ stor | 28 DIA = | INSPD
ov- T34 I If [ e s (DI9) | WARN
DOG |12Ale—. l cwLm | 19 D8
EMG/STOP|11A e | | ccwaMm | 20 DIy
- G Y | _I,(,_ DR | 46 DI6
! v o] | Lo TawrsT [ 77 DIS
== ) I o~ e— EGEAR1 Hk (D14) Analog output
I 4 le—" o FaeAr [ = —0BL
sv b 28 | MONIT1
MPG A+ |20A .'o:A | —l'/°— PCR | ™ A(E)L 29 | MONIT2
]
MPG A- 208 H—Q)! | e— SVON | 47 37 | GND
MPG B+ 1194 '_":'@:ov | | 34 | +12vA
MPG B- [198 — | @) | | PCON | ™ CN1
- | | GAIN2 | = 35 | -12va
Manual pulse generati)r | TIVT — Encoder pulse
I I MODE *k OUtEut
| EeE N
| | ZCLAMP | ** Iz 720
24V | [ SPD3 | 21
[ [ spD2 | 22 | 30 BO |
T DR/INP COM 6A|J | [ spD1 | 23 :31 780
o DR BA } ' | MRove | 20 B2
| I 36 SG
—{ e | '
DOS)
EN | | [NPoS | (
INP 7A} } N s
| I GND | 24
|-10V } +10V
TRQCOM| 1 |
Analog torque Iimiﬁ
| G | 8 |
| (CN1 Case) y]’ F.G
F.G

X This is an example for the standard of 1 axis.

modaule.

o use 2, 3, 4 axis, refer to the pin diagram of positioning
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4. Wiring Method

4-30

4. XGF-PD1/2/3/4H (Line Driver)

DC 24i| 1/0 Power
'—

L7S

GND24

|

XGF-PD1/2/3/4H (Servo Drive)
Line Driver
( ) +24V O—¢ > GND24 +24V IN
24V 1A
24v | 1c - ' || +24V IN
PCOM | 1B | I ALARM+|
pcoM | 1D | | Twisted
| | Pair ALARM—I
FP+ 18A|I | T PF+
ZSPD |
- |17A] f } PF-
RP+ | 16A] : : PR+ l;' BRAKE
— ALOO
RP- | 15A] } } PR- { :I
| | ALO1 |
I I Twisted Encoder Z _r'\:.
| | Pair phase gutput 14 ] ALG2
HOME +5V I | 70 2
p
25 GND24|
} } /Z0 5
=l S5 G I
Digital input : *k
+24V | | _ VLMT
OV+ |14A | e— STOP | 48 DIA INSPD
ov- |13A | |~| MG | 18— ** | WARN
DOG | 12Ale— | | cwLM | 19 (DI8)
EMG/STOP| 1A e | e——e—| CCWLIM| 20 DI
:" T VTP 10A -e/ | _I_e(e_ DIR 46 Dl6
! e e AMRST] 17 DI>
--c coM :I9A : _I_e/e_ GEART T = (D14) Analog output
*% DI3
sv | S - 28 | MONIT1
MPG A+ |20A ;'o:A | —|'°/°— PCIR | ™ o 29 |MONIT2
MPG A~ [20BH—O! | o —Lsvon | 47 @) =T oo
MPG B+ |19A H r©' | | 1 N —F 0
MPG B- [19B[—1©)! | I —Tun
= GAIN2 | **
Manual pulse generatpr | T — Encoder bulse
I I MODE | = output
| et o]
ZCLAMP|
33 | /a0
oy L] e [33 ] /a0 ]
0 N Gof o]
- |
:‘ : DR/INP COM] 6A | | SPD1 23 EE
: H DR 8A 'I " [RDY 20 H22
S I I +
— 36 SG
| %%}' EE
= L[] ——— (DOS5)
INP 7A | I ] {_INPOs | 45
| 24
|

Analog J
torque limi

N\

-10v T +10V

[T ]
[ & ]

(CN1 Case)

)'fPG

F.G

X This is an example for the standard of 1 axis>To use 2, 3, 4 axis, refer to the pin diagram of positioning

module.



4. Wiring Method

5. XBF-PD2A (Line Driver)

XBF-PD02A
(Line Driver)

DC 24l| 1/0 Power
n—

L7S

-10v r +10V

(Servo Drive)
+24V0—9  ¢—>GND24 +24V IN
24V 1A
24v. | 1cC - ' [ 24V IN E—T z=1)
| e (DO1)
PCOM | 1B | 38 ALARM+|
PpcoM 11D | | Twisted
| | Pair ALARM—I
FP+ A‘l8|I PF+
l ! ZSPD |
- |A17] } } PF-
R |ie] - PRe | BRAKE ]
— | I ALOO |
RP- A15] } | PR- {
| | ALOT |
I I Twisted Encoder Z {
| | Pair phase gutput _E ALO2
HOME +5V i ] pZe)
25 | GND24
} } /Z0 5 _::l
I : 3+32SQ2/'N F [~ [ Tmr
+24V o : I D|g|taI mput 2|E1, 2) N Kk VLMT
OV+ A14 Fo——o0——¢ | —I-o/e— STOP 48 - INSPD
| If | AV D (DI9) * | WARN
| I cwLM | 19 (DI8)
| re——s— CCWLIM| 20 DI7
I e e DR | 4 Di6
| T e AMRST] 17 DI>
| _I_e/e_ EGEART | = (D14) Analog output
p-s DI3
| —r/"— EGEAR2 28 | MONIT1
MPG A+ |B20 ;'5":‘2/ | —r°/°— PCLR | ™ E:f 29 | mMONIT2
MPG A~ [A20H—@1 | —r/"— SVON | 47 37 | GND
]
MPG B+ 1B19 - ] :OV I I PCON ok CN1 34 +12VA
MPG B- A19—|| 1 | |
2 e T = 35 | -12va
Max:'rafi;gfe [ I TmT | * Encoder pulse
9 I I MODE *k othut
| | - 32 AO
| | ABS_RQ
zcLamp |+
33 | /A0
Lo 1 [ ] /0 ]
| : spD2 | 22 | 30 BO |
| DT | 23 0]
+24V I I (DO2) 31 /8O
| I | RDY+ | 40 = =
I I [rov-_ [ 41 ] s6 ]
| DO5
INP COM : I |' npos | a5 12
| GND24 | 24
|

X This is an example for the standard of 1 axis. To use 2 axis, refer to the pin diagram of positioning module.
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4. Wiring Method

4-32

6. XBM-DN**S (Open Collector)
DC 24l|'_ 1/0 Power L7S
XBM-DN**S (Servo Drive)
Open Collector
©p ) +24V O—9 > GND24 +24V IN
- | o +24V IN
| | | PULCOM ALARM+|
| |
| | ALARM-I
e S I
P20} J | P | ZSPD
_I T T l
com II : : —C BRAKE
P22 | ] ] [~ PR : ALOO
_I T T l
— : : 'C ALOT |
— Encoder Z
| | E 2 phase gutput _E ALO2
I I
—| 25 | GND24
| | /ZO 5 :I
I I F2 | = | M
: : Digital input - VLMT
HOME [PO5 o | oI <ToP = [ INSPD
DOG  |Po4fo—" | Ia‘ ) EMG * | WARN
Lrit L |PO1 I : cwum | 19 —D8
= LmitH_|Po0 I : ccwuMm | 20 DI7
|
! Input | 1 I'e | o— DIR 46 —(—LDle
L-- Common COMO D|5
Ml Ren o—| ALMRST| 17
| _I_e/e_ EGEART | * (D14 Analog output
| 1o | EGEARZ Y B:; 28 | MONITT
| T L RER L 29 | MONIT2
I —ro/o— SVON | 47 DI YR e
| | PCON | * CN1 34 | +12vA
' ' GAIN2 | * 35 | -12vA
I | TLMT | ** Encoder pulse
l l MODE *k OutEut
L ABSRQ| - [s2] 0 ]
ZCLAMP | * I::I
| I spD3 | 21 > /A9
: : SPD2 22 | 30 BO |
spD1 [ 23
I | 503 | 31 /BO |
| Rove | 40 P2
| | | 36 SG |
| | [Rov- | 41
| I (DO5)
INPOS | 45
L [inPos |
I | GND | 24
|-1ov|~+1ov
Analog m II
torque II
limit
F.G

This is an example for the standard of 1 axis. To use 2 axis, refer to the pin diagram of positioning module.



4. Wiring Method

7. XBC/XEC-DNxxH (Open Collector)

DC 24V
M L7s
XBC/XEC-DNxxH 1/0 Power (Servo Drive)
Open Collector
©p ) +24V O—e ®— GND24 +24V IN
[ I L 4 +24V IN
I 1 L fvorcom (DOD—3g TALARM+
| |
| | 39 | ALARM- |
| +24V p I—o | | 003)
0] | | 43 | zspp
40000 | — [ PF 15K |
—|" I I D@E BRAKE
COM I I I _C
Direction |72 ] 1 ] [ PR- _C—| 16 ALOO I
%QX0.0.Z' T T l
com |I : : —C_l 15 ALO1 I
| [ —| 14 ALO2 I
Z0 4
L [z0 | 'ﬁ'
25 GND24
| [0 |5 —{ 25 [onba4 ]
Lo +24V IN P RV
— igital inpu : —
| | Digital input 3.3kQ e
| I —
HOME %Qi%%.u e o | e— STOP 48 _ INSPD
DOG %Q)P(?J%.IZ "o | T Q I EMG 18 | (DI19) WARN
Limit H %prgoe | e © cwLm | 19 DI8
2] Limit L Joou0 ccwLM | 20 DI7
:- imi %QX0.0.8 | T
. R v | _I"’/I°_ DR | 46 |—DI&)
L-- Common COMO DI5
— | e _e{AMRST] 17
I —r"/e— EGEART | * (DI4) Analog output
| [T e— EGEARZ ] ™ g:; 28 | MONITT
I T 1 e PCR | ™ 29 | MONIT2
I _I'/°_ SVON | 47 = 37 | GND
. PCON | * CN1 34 | +12vA
l | GAIN2 ol 35 -12VA
| |
| | TAMT - Encoder pulse output
MODE *k
| I ABS_RQ | ** | 32 AO I
| | ~
ZCLAMP | **
I 05 T3 [ [ /o ]
: : SPD2 22 | 30 BO I
SPD1 23
| | 002 | 31 /BO |
| RDY+ | 40
36 SG
I I | RDY- 41 ::
| | (DOS)
| | | INPOS 45
| GND 24
:-10V T +10V :
1
Analog m I
torque limit E
F.G

é ) 1

X This is an example for the standard of 1 axis. To use 2 axis, refer to the pin diagram of positioning module
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Timing diagram when power is turned on

Timing diagram

device, the servo becomes Ready, and if the servo drive signal is turned ON, it operates after 40

In the L7 Series, power is supplied to the control circuit when single-phase power is connected
[ms].

to C1 and C2 terminals, and power is supplied to the main circuit when 3-phase power is

connected to L1, L2, and L3.
After a maximum of 120 [ms], which is the time required to initialize the inside of the driving

(Connect after checking drive power)

4.4.1

4.4

4. Wiring Method

[—10ms

~ g =
5 5 s S = S

Qo 5 =
Wﬂ W © 8 o o = 2 &
a = S S B = = 3 = o 5
B 8 5= 5 = g = o o a 3 5
S5 = = s © = £ £ Q o = s 2
2 S 5 = 2 .S £ = > > © o
s 8 o S < s = (] < 2 S S @ = s
o = £ O O o .S = =< = %) %) (&) a =
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4. Wiring Method
ACaution

Remove the cause of the alarm and reset the alarm after turning off the servo motor drive

command (servo ON) signal.

Timing chart when an alarm occurs

When an alarm occurs in the servo drive, PWM is blocked and the motor stops.

4.4.72
Control power,
Main power On

Control power
ON5[V]

Control program
initialization

wv
£
<]
o
2 v
I I S e\l lw
S
—
I R e I R P
I I O IS IR B L S A I
~ I p——
[ N e
o
2 3
m wv m wv
TR S »
x O © bl £
& H_
I I Pasiuning U o JE N, o
-7 4
>
)
el
5]
ol
an
8 £
=
c
v c
€ o
T ©
8 <
<< ©
wv
£
=]
H.
5 5
S — 5
5 5 3 5%
2 = g = - £3
8 m [~ o a o 5 —
c € £ 14 S 5 =35 [
s &2 g 5 2 2= 2
= == @ A O a s =
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4. Wiring Method

4-36

4.5

Control signal wiring

45.1

Contact input signal

ACaution

There are A contact and B contact depending on the characteristics of each signal, and it can
be set by [P2-08] and [P2-09].

Each contact can be forcibly turned ON/OFF by [Cn-07]. When the power is turned off, each

contact is automatically turned off, so special attention is required when using it.

It is possible to change the signal definition of each contact by [P2-00], [P2-01], [P2-02], [P2-
03], [P2-04].

Internal
circuit

COM

R1: 3.3KQ, R2 : 680Q




4. Wiring Method

4.5.2 Contact output signal

A Caution
1. There are A contact and B contact for the output contact according to the characteristics of
each signal, and it can be set by [P2-10].

2. Each contact can be forcibly turned ON/OFF by [Cn-08]. When the power is turned off, each
contact is automatically turned off, and so special attention is required when using it.

3. ltis possible to change the signal definition of each contact by [P2-05], [P2-06], [P2-07].

4. Overvoltage or overcurrent may damage may be because it uses an internal transistor
switch.

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

i Contact Note 1)

Contact L
L= ]
Internal
Circuit
1
T v
DC 24V

Notel) For DO1~ DO4 output signals, the GND24 terminal is separated.
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4. Wiring Method

4.5.3 Analog input and output signal

1. Set GND to O[V] of the control power supply.
2. Use the input signal command voltage within +10[V] and the input impedance is 22[k®].
3. Monitor 1 (No. 28), Monitor 2 (No. 29) output signal voltage is +10 [V].

Also, refer to the figure below when adjusting the analog input with a variable resistor using the
drive-supplied power supply.

The maximum output capacity of this power supply is 30 [M], so do not exceed the capacity.

<Servo drive>

3.3kQ
Analog
input (1),27)
MONIT1, 2
(28).29) <

Output voltage: + 10[V] 220

Max. output current:

30[mA]

Resolution: 12bit

GND (37) GND (8)
<Analog output> <Analog input>

<Analog input example>

(j) +12[V] (34) g) +12[V] (34)
R2 R2 é

R1 ) Analog R1 §<—<) Analog
command(1),(27) command(1),(27)
0.1[uF]
L

R2 i
(‘) -12[V] (35) GND@®) (‘) GND(8)

Type R1 R2

Sel.1 | 10[kQ)] | 660[Q)]
Sel.2 | 5[kQ] | 330[Q)]
Sel.3 | 2[kQ] | 132[Q]




4. Wiring Method

4.5.4 Pulse string input signal

(1) Line drive(5[V]) Pulse input

Twisted Pair
Host controller Shield Wire Servo drive
Jittiastai S
PF
— > PF- YK
PR+
PR
— > 24
. ol et Line receiver
Llne drlve ...........

(2) Open collector (24[V]) Pulse input

Host controller <Servo drive>
GND24 | +24[V] & Pulse COM
Shield Wire PF- ¥ K
o—— &-
¥ |(
PR-

oY
UV
D

nY
L

GND24 é PE

(3) 12[V] or 5[V] NPN open collector pulse command

Host controller <Servo drive>
T Notel),,, PR+l
Power "F\{" P
PF+
M A7
GND12
\ K
NPN PF-
o D
A4 \Y >
\ K
PR-
o FanY
/ 3

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

(4) PNP open collector type pulse command

Host controller <Servo drive>

A Flower Note1)
L

PNP N " J;
K GND
PF+
ANV Van

D
A\ %4

R A\ 74 K
GND PF- ¥
Fan
A\ =4
PR+
N7 A N7
GND PR- ¥ K
¢ N7

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

4.5.5 Encoder output signal

Since the encoder signal is output based on GND of the control power supply, connect the
GND terminal of the host control device and the GND terminal of CN1.

The encoder signal of the servo motor received from CN2 is divided by the division ratio set
by [P0-14] and output in the line drive method.

Servo drive Host controller

Line drive Line receiver

L. L.

If Bit 3 of ‘P0-17 Function Select Bit' is set to ‘1’, open collector A, B, Z phases are output

with the existing ALO, AL1, AL2 contact output. (Output current less than 40mA, maximum

frequency 100 KHz)
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4. Wiring Method

I
4.6  Quadrature Encoder Signaling unit (CN2) wiring

46.1 APCS-ETIAS cable

AWG24 7Pair Twisted
Shield Wire

Servo Motor Servo Drive

A 13

/A L 12
B 11

/B
Z
/Z
U
/U
V
N
W

Cable 19) /W
Connector

Maker — AMP 1 o
172163-1 1 GND
170361-1 1S R — L ¢ SHD| Frame

Encoder

(O PO NP P ixPO

—

Cable
Connector(CN2)
Maker — 3M
10314-52A0-008
10114-3000VE

| .
L.

o o o, ko
" F i

46.2 APCS-E[1BS cable

AWG24 7Pair Twisted
Shield Wire

Servo Motor Servo Drive

A 13
/A 12
B 11
/B 10
Z 9
/Z ) 8
U 5
A 46
V 3
AV W

1

2

Encoder

Cable

it Connector(CN2)

AN Maker — 3M

by L 14 10314-52A0-008
GNDJ 7 10114-3000VE

............... L — SHD| Frame

Cable
Connector
MS3108B20-29%

cOET@DOIZEMXR"RMMOIO|@|>
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4. Wiring Method

4.7  Serial Encoder Signaling unit (CN2) wiring

4.7.1 APCS-E[ICS cable

AWG24 4Pair Twisted

D _Shield Wire Servo Drive
1 i T MA L 3
2 /MA] 4
3 SL 5
4 /SL 1 6
Encoder
Z +5V 14
8 GND} 7
Cable
Cable Connector(CN2)
Maker — 3M
ﬁgﬂ;‘? St(XMP 10314-52A0-008
172161-1 10114-3000VE
170361-1 9 asseneeen L ¢ SHD| Frame

4.7.2 APCS-E11DS cable

AWG24 4Pairs Twisted

Servo motor Shield Wire Servo drive
N Y va | 3
B /MAL 4
C SL 5
D /SL] 6
5V 14
GNDJ 7 Cable
Connector(CN2)
Maker — 3M
10314-52A0-008
10114-3000VE
Cable
Connector :
MS3108520-295 \J nmanseeeses ¢’ SHD | Frame
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4. Wiring Method

4.7.3 APCS-ETTIES cable

Servo
motor

Connector
Tyco Connector
(7Ciruits)

AWG24 4Pairs Twisted

Shield Wire Servo drive
1 JRE— va |l 3
6 /MA] 4
2 SL 5
7 /SL] 6
5V 14
GND 7 Cable
Connector(CN2)
Maker — 3M
10314-52A0-008
10114-3000VE
g R L — ¢ SHD | Frame
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4. Wiring Method

4.8 Multi Encoder Signaling unit (CN2) wiring

4.8.1 APCS-E1TICS1 cable

AWG?24 4Pairs Twisted

Servo motor Shield Wire Servo drive
ST *“ MA| 3
PO /MAT 4
L 4

v | 14 Cable

5
I~ Connector(CN2)
[ OOCCeND] 7 comnector(€

Cable ' 10314-52A0-008
Connector ' 10114-3000VE
MS3108B20-295 \ g RS goeeer “sup | Frame

4.8.2 APCS-E1DS1 cable

AWG?24 4Pairs Twisted

Servo motor Shield Wire Servo drive
A ST W MA]L 3
OO /MAT 4
&
SL 5

sv 114 Cable
I~ Connector(CN2)
[ OOCCeND] 7 comector(C
10314-52A0-008
10114-3000VE

Cable
Connector

MS3108B20-295 \ j| ~ “teeeee- p— shp | Frame
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4. Wiring Method

4.8.3 APCS-ETIESI cable

Servo motor

AWG?24 4Pairs Twisted

Connector
Tyco Connector

(7Ciruits)

Shield Wire Servo drive

l"- -~‘\ MA 3
OO0 Al 4

[
— DOCOG L6

E {BAT+]

E i 5\ q 14 Cable

: ¢ ——  Connector(CN2)
W»—7 Maker - 3M

E ; 10314-52A0-008

: ; 10114-3000VE

RS e * SHD | Frame
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4. Wiring Method

4.9

Absolute encoder data transmission

49.1 Absolute encoder data transmission

ABS_Rl

40

il

When absolute value data 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 pulse is output at a speed of 500[Kpps].

Among absolute value data, multi-turn data is transmitted first and then single-turn data is transmitted.
(However, refer to “5.1.8 External Input Signal and Logic Definition” for allocation of sequence input
signal ABS-RQ signal.)

Sequence for sending absolute value data

1.

2
3.
4

o

The Host controller turns the ABS_RQ signal ON while the servo is OFF.

. The servo drive checks the ABS_RQ signal for 10 [ms].

The servo drive prepares to send multi-turn data for 100[ms].

. The servo drive transmits multi-turn data for up to 140 [ms] (based on 16-bit multi-turn data).

The servo drive prepares to send single-turn data for 100 [ms].

The servo drive transmits the data (Single-turn Data) within one rotation with the division ratio
applied for up to 1100 [ms] (based on 19-bit Single-turn Data).

In the servo drive, the normal encoder output signal operates 100 [ms] after completion of data
transmission within one revolution.

_’f
]
¥ 1]
';’ I-|
| i I i
I\ ' 4"{-’l \" .'Ilu |I
0 1 i\ / ;." I._ '.. Ilrl
o T ig \..‘ * ‘ ” e X L.‘\ - i
) 3 2 "“mx.___ B MAX-" L3 S
10ms 100ms 1d0ms ™ 100ms =-|=" 1100ns 00w | ="




5. Parameter Description

5. Parameter Description

5.1 How to operate the loader

5.1.1 Name of each parts and function

i »| Displays 5-digit FND data.

DIGIT5 DIGIT4 DIGIT3 DIGIT2 DIGIT1

» | | I
~ ollo allo olla ol == —7 [ II| I |I ( |I (
Fal e | N = @Io o o M"Io @'Ic

uP DOWN

Indicates whether or not there is a decimal point.
[ | l_'l
v (L3 ex) 123.4
[MODE]: Change display mode
[/LEFT]: Data digit shift In case of 16Bit, "-" negative sign is displayed.
[UP]: Increase of display data In case of 32Bit, it is displayed as Dot.
[DOWN]: Decrease of display data I 1 :[ ? j_"
[SET]: Confirm of display data L ex) -1234
[/RIGHT]: Data digit shift

Ls —El_ ECTRIC
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5. Parameter Description

5.1.2

Status summary diaplay

(1) Status summary display in speed mode.

@ Servo OFF status example in speed control mode

DIGIT

Unf

-l

5 DIGIT 4 DIGIT 3 DIGIT 2
- (- -

i, (L.

I NI
{

\ 4

|

* bb
* run
e Pot

* not

DIGIT3~1: Display current servo status
- servo OFF status

- servo ON status

- CCW Limit status

- CW Limit status

\ 4

DIGIT4_high: ZSPD
DIGIT4_middle: INSPD or INPOS

DIGIT4_DOT: READY status

DIGIT4_low: Command (speed or torque) status

DIGITS: display of current control mode

e P - position control
e S - speed control
e T - torque control

DIGIT5_DOT: Servo On Status

@ Servo ON status example in speed control mode

5-48
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5. Parameter Description

(2) Summary display list of servo operation status

The operation status summary display contents for each servo mode are listed as follows.

servo ready status.

miE m R

Display TGON signal

| > (OFF: stop status, ON: Rotation
status)

Positioning control: INPOS1 Signal

display

/ Speed control: INSPD Signal display
Torque control: OFF

Positioning control: inputting
position command

Servo READY Status display
(OFF:Not Ready, ON:Ready)

Operation status Function Reference
screen
‘-’ - Loy Servo OFF status display in position mode
Fooa e
‘-’ - - - Servo ON status display in position mode
ELoa Nt
‘- fo '-, = CCW status display in position mode
LUy ROy Oy N
‘- IR CW status display in position mode
LRV Xy Oy N
‘- - LoL Servo OFF status display in speed mode
P RNUIRY Ay X
(R isplay i
205 N Servo ON status display in speed mode
'- - '-" - L CCW status display in speed mode
PN RO Oy N
‘: IR ¥ CW status display in speed mode
PN Ny Ny N
L Lo Servo OFF status display in torque mode
ROty Oy X
‘- - - - i i
C20 N Servo ON status display in torque mode
L '-’ - L CCW status display in torque mode
LRGN Riy Oy N
(R CW status display in torque mode
LGNGO N o ROy
: ) '- Display the current operation status and
1
1

L= ELecTrRIC

| 5-49



5. Parameter Description

5.1.3 Parameter operation

(1) Parameter move

Example of changing speed control mode to position control mode ([P0-03]: 00001 -> 00002)

St-26 ]—{ P0-27
ft+ 1t

P1-25 P2-22 P3-20

( ) L

[ St-25 J P0-26 ] [ P4-12 ] [ Cn-14 J
e 1t v T4
[‘St24 } [‘POZS } [‘:"411 } [‘Cn13 }

f

St-01

d.S"Tl‘p'e - T L T L P1-00  P2-00  P3-00
\{ P aYOM St-00 H P0-00 > P4-00 }{ Cn-00

operation L

status
| = MODE |:>

= In the state where no alarm occurs at the beginning of startup, the speed operation mode [S= bb],
which is a summary display of the operation status, is displayed.

T () (e
) (

= Parameters that can be edited are from [P0-00] to [Cn-15], and when the [SET] key is pressed
while the corresponding parameter number is displayed, the parameter data is displayed and the
parameter edit mode is entered.

= |n the initial parameter editing state, the rightmost number blinks (0.5 sec ON, 0.5 sec OFF), and
this number becomes the editable position.
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5. Parameter Description

(2) Example of changing speed control mode to position control mode ([P0-03]:
00001 -> 00002)

Seq .
uen LETEEy dlsp_lay after key to use Operation explanation
operation
ce
- 1) Displays speed control mode with main
1 - - 7 1”71 power and control power applied
P Ry Ny N
) L-' "7 i "~ '-‘ n g(r)ess the [MODE] key to move to [PO-
7T iy | B ]
- o Press the [Up] or [DOWN] key to move
YRS o o [EII=hS
il i R =
_______ Press the [SET] key to enter the
4 K707 07057 n parameter edit window. 00001 is
AL LA /B | displayed for the corresponding
) parameter.
- e At the blinking cursor position, press
5 Ky rers “‘ / nn [UP] or [DOWN] key to change to
T 00002.
If you press and hold the [SET] key for
6 n about 1 second, it blinks twice and is
AR saved as 00002 in the parameter.
7 17 7 -‘ Press and hold the [MODE] key for
7 Pl N il -' n about 1 second to return to the PO-03
- o W parameter.
Press the [MODE] key to change to the
8 oo oL n position operation [P= bb] status, which
[ i 2l ) is the summary display of the current
' status.
Notel) “ _ “isa blinking mark.

Note?2) In the parameter window, holding down the [UP] / [DOWN] key at the current cursor will

continuously increase and decrease the number.
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5. Parameter Description

(3) Example of changing speed proportional gain 2 ([P1-07]: 200 [rad/s] -> 500

[rad/s])
Seq :
uen LEFEET d|sp_lay after key to use Operation explanation
o operation
a Lo Displays speed control mode with main
1 - - "t 1™ power and control power applied
PR Ry N N ‘
X '." 1L 1 ‘-’ n g(r)ess the [MODE] key to move to [P1-
T gy | B P I
- R Press the [Up] or [DOWN] key to and
D Il w i nn
3 iy Wil N i - move to [P1-07].
e e e Press the [SET] key to enter the
4 :” ,’: - :,‘: : n parameter edit mode. 00200 is
- s iidid = displayed for the corresponding
parameter.
e e el Press the [/LEFT] or [/RIGHT] key at the
5 :" :: "5,"’ :" n n blinking cursor position to move to the
- = === ‘ desired digit DIGIT3.
Y1V T At the blinking DIGIT3 position, press
6 - the [UP] or [DOWN] key to change it to
AL LY - | 00500
If you press and hold the [SET] key for
7 about 1 second, it blinks twice and is
saved as 00500 in the parameter.
7 "~ -‘ Press and hold the [MODE] key for
8 - - about 1 second to return to the [P1-07
T ab
Notel) “  “isa blinking mark.

Note2) In the parameter window, holding down the [UP] / [DOWN] key at the current cursor will

continuously increase and decrease the number.




5. Parameter Description

(4) Example of changing DAC output offset 1 ([P0-19]: O[Unit/V] -> -500[Unit/V])

Seq .
uen EEE T dlsp_lay e key to use Operation explanation
ce operation
Displays speed control mode with main
1 power and control power applied
Press the [MODE] key to move to [PO-
2 o o
Press the [Up] or [DOWN] key to move
: ‘0] © [N
Press the [SET] key to enter the
4 . n parameter edit mode. 00000 is
. displayed for the corresponding
) parameter.
Press the [/LEFT] or [/RIGHT] key at the
5 n ' n blinking cursor position to move to the
= desired digit DIGIT3.
At the blinking DIGIT3 position, press
6 nn the [UP] or [DOWN] key to change it to -
L 0500.
If you press and hold the [SET] key for
7 n about 1 second, it blinks twice and is
= saved as -0500 in the parameter.
Press and hold the [MODE] key for
8 n : : about 1 second to return to the [P0-19]
Notel) “ .= “is a blinking mark.

Note?2) In the parameter window, holding down the [UP] / [DOWN] key at the current cursor will

continuously increase and decrease the number.
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5. Parameter Description

5.1.4 Data display
(1) Binary
(1) Minimum(0b00000)
Ky
00 L0 L0 LN
(2) Hex

(D Minimum(0x0000)

(4) 16Bit Signed Integer

(D ex) -1234

@ ex) -1234

@dVBU

(5) 16Bit decimal point display
(D ex) -123.4

@ ex) -123.4

5-54
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(2) Maximum(0b11111)

(2) ex) +5678

(2) ex) +5678

H .( L l _l_ L (

(2) ex) +123.4

() ex) +123.4




5. Parameter Description

(6) 32Bit Signed Integer data display
® Minimum(-2147483648)
<Show lower 4 digits>

<Show upper 2 digits> <Show middle 4 digits>

il O e R R W e W W JC
S 0 2o Laoan

@ Maximum(2147483647)

<Show upper 2 digits> <Show middle 4 digits> <Show lower 4 digits>

bl o O B | S N | J0 00
gy NN | P N Nt X -

B Operation Example) [St-16]: upper=0, middle=0012, lower=2071 are

displayed.

Sequence Loader display key to use Operation explanation
after operation
It L Displays speed control mode
1 g P ] : : with main power and control
- - - - power applied
L- Lo " ,-‘ . Press the [MODE] key to move
2 o i AR N .. to [St -00].
Tl "- Press the [Up] or [DOWN] key to
3 :' ,: willil | ;' - and move to [St -16].
. -‘ B B ’ n lPress(;h? [SET] key to display
SR il X B N - ower data.
17 Oy Every time [/LEFT] or [/RIGHT] is
5 - l ’- : : n pressed, lower, middle, and
- O R upper data are displayed.
- 7 Every time [/LEFT] or [/RIGHT] is
6 - P n : n pressed, lower, middle, and
- - i upper data are displayed.
Pl THut: ' Press and hold the [MODE] key
7 10700 -' n for about 1 second to return to
- - iauitid the [So-16].
Notel) “ “is a blinking mark.

ECTIRIC
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5. Parameter Description

5.1.5 External input signal display [St-14]
Check the ON/OFF status of digital input/output signals connected to the servo drive.

(1) External input signal display

Positioning of the 7-segment LED. The CN1 connector pins correspond as follows.

w O ® ® @ @
NENNNNNNN
- - - -

ANENENENE]

When the LED at the location corresponding to the pin is turned on, it indicates ON, and
when it is turned off, it indicates OFF.

= < Input contacts Display>

No. (A) 9) (8) Q) (6) ) 4 3) (2 1)
Contact DIA DI9 DI8 DI7 DI6 DI5 Di4 DI3 Di2 DIl
point
symbol
CN1
. 48 18 19 20 46 17 21 22 23 47
Pin No.
initial
allqcatlon STOP EMG CWLIM ccw DIR ALM SPD3 SPD2 SPD1 SVON
Signal LIM RST
name
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5. Parameter Description

5.1.6  External input signal and logic definition

The allocation of input signals and how to check the allocation status are shown below.

(1) Assignment of input signal

In the L7 drive, a total of 19 input contact points can be assigned to 10 hardware points.
[P2-00], [P2-01], [P2-02], [P2-03], [P2-04] parameters of each input contact function are
arranged in the designated DIGIT, and the value of the corresponding DIGIT is changed. Be
assigned to the pins of DI1~DIA.

The allocation status of input signals at the time of shipment is shown in the figure below.
Duplicate allocation of input signals is possible with N (input signal): 1 (input allocation
number).

Ex> When SVON and SPD1 are assigned to DI #01, SVON and SPD1 signals can be used
simultaneously when DI #01 signal is input.

Input signal Input allocation No.
SVON |— [ DI(CN #47Pin)
SPD1 i L[ DI2(CN #23Pin)
SPD2 - DI3(CN #22Pin)
SPD3 : LI DI4(CN #21Pin)
ALMRST |—i - DIS(CN #17Pin)
DIR i L DI6(CN #46Pin)
CCWLIM |— - DI7(CN #20Pin)
CWLM — L[ DIS(CN #19Pin)
EMG | — - DI9(CN #18Pin)
STOP | — . DIA(CN #48Pin)
EGEART | |
EGEAR2 | |
PCON | |
GAIN2 |
PCIR | |
T_LMT |
MODE | |
ABS RQ | |
ZCLAMP | |
ABSRST| |

M Caution

When the input contact function is changed, it is immediately applied to the drive, so care must
be taken in operation.

Before change, it is recommended to set the ‘EEPROM storage not in use’ function of [P0-17]
parameter DIGIT 5.
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Signal name Input Alwa CNL1 pin default assignment number Not Input Defaul
Sl ys a1 Jr]2]a]a]2]2]27]4] alo | Signal | t
Paljametert sgln assi 8 8 9 0 6 7 1 2 3 7 cate Definitio setting
assignmen gned d n value
Servo On[P2-00] SVO
DIGITY setting N F A 9 8 7 6 5 4 3 2 1 0
Multi-speedl SPD
[P2-00]. DIGIT2 1 F Al 9 8 7 6 5 4 3 2 1 0
setting
Multi-speed? SPD [P2-00] | Ox4321
[P2-00]. DIGIT3 2 F Al 9 8 7 6 5 4 3 2 1 0
setting
Multi-speed3 SPD
[P2-00]. DIGIT4 3 F A 9 8 7 6 5 4 3 2 1 0
setting
Alarm reset ALM
[P2-01]. DIGIT1 RST F Al 9 8 7 6 5 4 3 2 1 0
setting
Rotation direction
selection
[P2-01]. DIGIT2 DIR F A 9 8 7 6 5 4 3 2 1 0
setting
Forward rotation [P2-01] | Ox8765
prohibited CcCw
[P2-01]. DIGIT3 LIM F A9 8 7 6 5 4 3 2 1 0
setting
Reverse rotation
prohibited CWLI
[P2-01]. DIGIT4 M F A 9 8 7 6 5 4 3 2 1 0
setting
Emergency stop
[P2-02]. DIGIT1 EMG F A 9 8 7 6 5 4 3 2 1 0
setting
Stop
[P2-02]. DIGIT2 5;0 F lalolsl|7|6|s5|ala|l2|1] o
setting [P2-02] Ox00A
Electrical gearing ratio EGE 9
[P2-02]. DIGIT3 ARL F A 9 8 7 6 5 4 3 2 1 0
setting
Electrical gearing ratio EGE
[P2-02]. DIGIT4 ARZ F Alo| 8] 7 6 | 5| 4| 3] 2 1 0
setting
P control
[P2-03]. DIGIT1 Pﬁo F A 9 8 7 6 5 4 3 2 1 0
setting
Gain2 selection
[P2-03]. DIGIT2 GélN F A 9 8 7 6 5 4 3 2 1 0
tti
seling [P2-03] | 0x0000
Error pulse clear P CL
[P2-03]. DIGIT3 R F Al o9 8 7 6 5 4 3 2 1 0
setting
Torque limit TL
[P2-03]. DIGIT4 MIT F A 9 8 7 6 5 4 3 2 1 0
setting
Operation mode
switching MOD
[P2-04]. DIGIT1 E F A 9 8 7 6 5 4 3 2 1 0
setting
Absolute encoder data
request ABS
[P2-04]. DIGIT2 “RQ F A 9 8 7 6 5 4 3 2 1 0
setting [P2-04] 0x0000
Zero clamp ZCL
[P2-04]. DIGIT3 AMP F Al 9 8 7 6 5 4 3 2 1 0
setting
Absolute encoder data ABS
reset Rs | F |A|o|s|7|6|5|ala|l2|1] o
[P2-04]. DIGIT4 -
setting

Notel) In the default setting, “0” does not assign any pins on the CN1 connector.
Note2) In case of ABS_RST signal, the absolute value encoder data is reset only when the signal is kept

high for 500 ms.
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(2) Example of changing input signal allocation

Input signal definition can be changed in [P2-00], [P2-01], [P2-02], [P2-03], [P2-04].
Input signal logic definition can be changed in [P2-08], [P2-09]
When assigning input signals as follows, set them as shown in the table below.

_....Input signal _Input allocation No. _
SVON |—i . DIT(CN #47Pin)
SPD1 - DI2(CN #23Pin)
SPD2 i .| DI3(CN #22Pin)
SPD3 | | | | DI4(CN #21Pin)

ALMRST |— I DI5(CN #17Pin)
DIR .| DIB(CN #46Pin)
CCWLIM |— .1 DI7(CN #20Pin)
CWLM | | (CN #19Pin)
EMG | | (CN #18Pin)
STOP | | (CN #48Pin)
EGEART | |
EGEAR2 | |
PCON | |
GAIN2 | |
PCR | /i
TMT (/|
MODE |
ABSRQ| |
ZCLAMP | |
ABS RST| |
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Signal name

Parameter
assignment

Input
Signal

Alwa
ys
assi
gned

CN1

in default assignment number

48

18

19

20

46

17

21

22

23

a7

Not
alloc
ated

Input
Signal
Definitio
n

Set value
after
change

Servo On
[P2-00]. DIGIT1
setting

SVON

multi-speed 1
[P2-00]. DIGIT2
setting

SPD1

multi-speed 2
[P2-00]. DIGIT3
setting

SPD2

multi-speed 3
[P2-00]. DIGIT4
setting

SPD3

[P2-00]

0x0321

Alarm reset
[P2-01]. DIGIT1
setting

ALMRST

Rotation direction
selection
[P2-01]. DIGIT2
setting

DIR

Forward rotation
prohibited
[P2-01]. DIGIT3
setting

CCWLIM

Reverse rotation
prohibited
[P2-01]. DIGIT4
setting

CWLIM

[P2-01]

0x0765

Emergency stop
[P2-02]. DIGIT1
setting

EMG

Stop
[P2-02]. DIGIT2
setting

STOP

Electronic gear
ratiol
[P2-02]. DIGIT3
setting

EGEAR1

Electronic gear ratio
2
[P2-02]. DIGIT4
setting

EGEAR2

[P2-02]

0x0080

P control operation
[P2-03]. DIGIT1
setting

PCON

Gain 2 selection
[P2-03]. DIGIT2
setting

GAIN2

Error pulse clear
[P2-03]. DIGIT3
setting

P_CLR

Torque limit
[P2-03]. DIGIT4
setting

T_LMT

[P2-03]

0x9000

Operation mode
switching
[P2-04]. DIGITL
setting

MODE

Absolute encoder
data request
[P2-04]. DIGIT2
setting

ABS_RQ

Zero clamp
[P2-04]. DIGIT3
setting

ZCLAMP

Absolute Encoder
Data reset
[P2-04]. DIGIT4
setting

ABS_RST

[P2-04]

0x000A

Notel) In the default setting, “0” does not assign any pins on the CN1 connector.

Note2) In case of ABS_RST signal, the absolute value encoder data is reset only when the signal is kept

high for 500 ms.




5. Parameter Description

B Handling example of changing input signal allocation

An example of changing the assignment of input signals is shown below.
The sequence of swapping SVON (CN1-47) and STOP (CN1-48) allocation signals is as
follows.

Before change After change
. [ NN i | [E RN N R ]
[P2-00] : PR e e O il uaacn
. [ ] e o
[P2-02] : L L e
Sequence | Loader display after key to use Operation explanation
operation
. ‘L" ’: i :-{ :-: n . ’ _ FFIZe_sgot]he [MODE] key to move to
- Y. Y.
_______ : . . Press the [SET] key to enter the

5 [ W o i N | e n parameter edit mode. 04321 is

[ R Ry Qi displayed for the corresponding
parameter.
- - At the blinking cursor position,

3 : " ‘-" -" ‘-‘ ”-: nn ' press [UP] or [DOWN] key to

- o o Hri] = change to 0432A.
. If you press and hold the [SET]

4 n key for about 1 second, it blinks
twice and is saved as 0432Ain the
parameter.

1 'y ’-‘ ' ' Press and hold the [MODE] key
5 - o~ - it i i ' for about 1 second to return to the
[N Lt
- - = E [P2-00].
77 7 -‘ At the blinking cursor position
6 il il N ;'- ‘ nn again, press the [UP] or [DOWN]
- o tHE] 2 key to change to P2-02.
_______ . Press the [SET] key to enter the
7 AN N n parameter edit mode. 000A9 are
LA Lt g : displayed for the corresponding
' parameter.
- e e R e Press the [/LEFT] or [/[RIGHT] key
8 ": :" ::,—: Li' n n at the blinking cursor position to
- - i move to the desired digit DIGIT2.
- U At the blinking cursor position,
9 " " ;j ,' " " '-" ‘ nn : press [UP] or [DOWN] key to
irs e o 5 change to 00019.
If you press and hold the [SET]
10 n key for about 1 second, it blinks
_ twice and is saved as 00019 in the
' parameter.
1 1 Py T Press and hold the [MODE] key
-~ = it : : : or about 1 second to return to the
- - . [P2-02].
12 ** Unable to modify and reset parameters when servo is ON
If vou exit without Press and hold the [MODE] key
X Y . n : . for about 1 second to return to
saving the setting value
parameter.
Notel) “ i “is a blinking mark
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(3) Input signal logic definition

In the L7 drive, the logic of the input signal can be defined through [P2-08] and [P2-09]
parameters for 10 hardware contacts from DI1 to DIA.

The logic status of input signals at the time of shipment is shown in the figure below.

Input signal Input signal logic definition
SVON |——[DIT(A contact/8 contacy)
SPD1 |——+ DI2(A contact/B contact
SPD2 |+ DI3(A contact/8 contact)
SPD3 —H DI4(A contact/B contact)

ALMRST |——| DI5(A contact/B contact)
DR |——+{ DI6(A contact/B contact)
CCWLIM |———-{ DI7(A contact/B contact)
CWLM 1 DIB(A contact/B contact)
EMG |——+ DI9(A contact/B contact
STOP || DIA(A contact/B contact)
EGEART | |
EGEAR2 | |
PCON | |
GAIN2 i
PCIR | |
TLMT | |
MODE i
ABSRQ | |
ZCLAMP| |
ABS RST| |
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Signal name

Parameter
assignment

Input
signal
(initial
name)

CNL1 pin default assignment number

48

18

19

20

46

17

21

22

23

47

Conta
ctB

Input

signal

logic
definition

Default
setting
value

Servo On
[P2-08]. DIGIT1
setting

SVON

multi-speed 1
[P2-08]. DIGIT2
setting

SPD1

multi-speed 2
[P2-08]. DIGIT3
setting

SPD2

multi-speed 3
[P2-08]. DIGIT4
setting

SPD3

Alarm reset
[P2-08]. DIGIT5
setting

ALMRST

[P2-08]

O0x11111

Rotation direction
selection
[P2-09]. DIGIT1
setting

DIR

Forward rotation
prohibited
[P2-09]. DIGIT2
setting

CCWLIM

Reverse rotation
prohibited
[P2-09]. DIGIT3
setting

CWLIM

Emergency stop
[P2-09]. DIGIT4
setting

EMG

Stop
[P2-09]. DIGIT5
setting

STOP

[P2-09]

0x10001

Notel) In the input signal logic definition, contact A: 1 and contact B: 0.
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(4) Example of changing input signal logic definition
Input signal logic definition can be changed in [P2-08], [P2-09]

When assigning input signals as follows, set them as shown in the table below.

Input signal Input signal logic definition
—_— SVON ; DI1(A contact/B contact)
SPD1 : DI2(A contact/B contact)
SPD2 : DI3(A contact/B contact)
SPD3 ; DI4(A contact/B contact)
ALMRST : DI5(A contact/B contact)
DIR ; DI6(A contact/B contact)
CCWLIM i DI7(A contact/B contact)
CWLIM : DI8(A contact/B contact)
EMG i DI9(A contact/B contact)
STOP i DIA(A contact/B contact)
EGEAR1 ;
EGEAR?2 |
PCON |
GAIN2 :
P CLR i
T_LMT
MODE |
ABS_RQ | |
ZCLAMP | |
ABS_RST| |
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Signal name CNL1 pin default assignment number Input

Default
setting
value

Input Conta signal
Signal 48 18 19 20 46 17 21 22 23 47 ct B: logic
definition

Parameter
assignment

Servo On
[P2-08]. DIGIT 1 SVON 1 0
setting

multi-speed 1
[P2-08]. DIGIT 2 SPD1 1 0
setting

multi-speed 2
[P2-08]. DIGIT 3 SPD2 1 0

setting [P2-08] 0x11111

Electrical gearing
ratio 2
[P2-02]. DIGIT4
setting

EGEAR2 1 0

Alarm reset
[P2-08]. DIGIT 5 ALMRST 1 0
setting

Rotation direction
selection
[P2-09]. DIGIT 1
setting

DIR 1 0

Forward rotation
prohibited
[P2-09]. DIGIT 2
setting

CCWLIM 0

Reverse rotation
prohibited
[P2-09]. DIGIT3
setting

CWLIM 1 0 [P2-09] 0x11101

Torque limit
[P2-03]. DIGIT4 T_LMT 1 0
setting

Operation mode
switching
[P2-04]. DIGIT1
setting

MODE 1 0

Notel) In the input signal logic definition, contact A: 1 and contact B: 0.
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B Handling example of changing input signal logic definition

An example of changing the logic of input signals is shown below.
The order of changing logic signal contact A of SVON (CN1-47) to contact B and the order of
changing logic signal contact B of CCWLIM (CN1-20) to contact A are as follows.

[P2-08]:

[P2-09]:

Before change
[ B N |
(R {

[ |

(g

L L

(]

After change

Sequence

Loader display
after operation

key to use

operation explanation

[ il H

[ HIN u LI

At the blinking cursor position again,
press the [UP] or [DOWN] key to
move to [P2-08].

VN0
U

Press the [SET] key to enter the
parameter edit mode. 11111 is
displayed for the corresponding
parameter.

At for the blinking cursor position,
press [UP] or [DOWN] key to
change to 11110.

If you press and hold the [SET] key
for about 1 second, it blinks twice
and is saved as 11110 in the
parameter.

Press and hold the [MODE] key for
about 1 second to return to the [P2-
08].

At the blinking cursor position again,
press the [UP] or [DOWN] key to
change to P2-09.

Press the [SET] key to enter the
parameter edit mode. 10001 is
displayed for the corresponding
parameter.

Press the [/LEFT] or [/RIGHT] key at
the blinking cursor position to and
moving to the desired digit DIGIT2.

At the blinking cursor position, press
[UP] or [DOWN] key to change to
10011.

10

If you press and hold the [SET] key
for about 1 second, it blinks twice
and is saved as 10011 in the
parameter.

11

Press and hold the [MODE] key for
about 1 second to return to the [P2-
09].

12

** Unable to modify and reset parameters when servo is ON

saving the setting value

If you exit without

Press and hold the [MODE] key for
about 1 second to return to
parameter.

Notel) “ _ “isa blinking mark.




5. Parameter Description

5.1.7 External output signal display [St-15]

You can check the ON/OFF status of digital input/output signals connected to the servo
drive.

(1) External output signal display

Positioning of the 7-segment LED. The CN1 connector pins correspond as follows.

When the LED at the location corresponding to the pin is turned on, it indicates ON, and
when it is turned off, it indicates OFF.

<Qutput contact display>

No. i R I B (O] 4) 3) (2) 1)
Contact DO5 DO4 DO3 DO2 DO1
point
symbol
CN1 pin
number
Initial
assignment INPOS | BRAKE ZSPD READY | ALARM
signal name

45 44 43 40/41 38/39

| 5-67
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5.1.8 External output signal and logic definition

The allocation of output signals and how to check the allocation status are shown below.

(1) Assignment of output signal

= Output signal definition: [P2-05], [P2-06], [P2-07]
= Qutput signal logic definition: [P2-10]
= The allocation status of output signals at the time of shipment is as follows.

Output signal

ALARM i
READY i Output allocation No.
ZSPD N DO1(CN1 #38/39Pin)
BRAKE N DO2(CN1 #40/41Pin)
INPOS | DO3(CNT #43Pin
i DO4(CN1 #44Pin)
TMT | DO5(CN1 #45Pin)
VIMT | .
INSPD i
WARN | |
Signal name Alwa | CN1 pin default assignment number Not
Output ys assi Internal e
Parameter assignment Sigrﬁ)al 2Es] 45 44 43 40 38 gne parameter setting
gne /41 /39 d value
d
Alarm = ALARM F 5 4 3 2 1 0
[P2-05]. DIGIT1 setting
Servo Ready . READY F 5 4 3 2 1 0
[P2-05]. DIGIT2 setting
Zero speed reached [P2-05] 0x4321
completion ZSPD F 5 4 3 2 1 0
[P2-05]. DIGIT3 setting
Brake ) BRAKE F 5 4 3 2 1 0
[P2-05]. DIGIT4 setting
Position reached
completion INPOS F 5 4 3 2 1 0
[P2-06]. DIGIT1 setting
T L .
orque limit reach|r-\g TLMT E 5 4 3 2 1 i
[P2-06]. DIGIT2 setting
— : [P2-06] 0x0005
Speed limit reachln-g VLMT F 5 4 3 2 1 i
[P2-06]. DIGIT3 setting
Speed reaching
completion INSPD F 5 4 3 2 1 0
[P2-06]. DIGIT4 setting
Warni
aming WARN F 5 4 3 2 1 0 [P2-07] 0x0000

[P2-07]. DIGIT1 setting

Notel) In the default setting, “0” does not assign any pins on the CN1 connector.
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(2) Example of changing output signal allocation

= Qutput signal definition can be changed in [P2-05], [P2-06], [P2-07].
= Output signal logic definition can be changed in [P2-10]
= When assigning output signals as follows, set them as shown in the table below.

Output signal

ALARM I~
~EADY \3utput allocation No.
ZSPD I~ T>{DO1(CN1 #38/39Pin)
BRAKE { |DO2(CN1 #40/41Pin)
INPOS /DO3(CN1 #43Pin
i DO4(CN1 #44Pin)
TLMT | _{DO5(CN1 #45Pin)
VLMT 5
INSPD |
WARN
Signal name ':IV; N (2T dtra]fl?:qlkt):rssignment Not After
Output yS assi Always change
) assi : .
Parameter signal e 45 24 43 40 38 gne assigned Setting
assignment gd /41 /39 d value
Alarm
[P2-05]. DIGIT setting | ~-ARM F 5 4 3 2 . 0
Servo Ready
[P2-05]. DIGIT2 setting | REAPY F 5 4 3 2 ! Y
Zero speed reaching [P2-05] 0x0301
completion ZSPD F 5 4 3 2 1 0
[P2-05]. DIGIT3 setting
Brake
[P2-05]. DIGIT4 setting BRAKE F 5 4 3 2 1 v
Position reaching
completion INPOS F 5 4 3 2 1 0
[P2-06]. DIGIT1 setting

Torgue limit reaching

. TLMT F 5 4 3 2 1 0
P2-06]. DIGIT2 sett
: Spee]d limit reaisinl;g [P2-08] 0x5400
[P2-06]. DIGIT3 setting | YMT F 5 & 3 2 1 0
Speed reaching
completion [P2-06]. INSPD F 5 4 3 2 1 0
DIGIT4 setting
Warning WARN F 5 4 3 2 1 0 [P2-07] 0x0002

[P2-07]. DIGIT1 setting

Notel) In the default setting, “0” does not assign any pins on the CN1 connector.
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B Handling example of changing output signal allocation

An example of changing the assignment of output signals is shown below.
The sequence of swapping ALARM (CN1-38/39) and ZSPD (CN1-43) allocation signals is as
follows.
Before change
- .
on I

I R Y Gy

After change

X L l,:,l :
el

"

s a

5-70

Sequence Loader window key to use Operation explanation
display after
operation
1 [ o R ) n Press the [MODE] key to
oL L _ move to [P2-05].
_______ Press the [SET] key to enter
2 X i N | . n the parameter edit mode.
L0 .. 04321 is displayed for the
T corresponding parameter.
_______ — At the blinking cursor
3 N I n (- position, press [UP] or
(R R o & .. [DOWN] key to change to
04323.
_______ : Press the [/LEFT] or
A "N b e n . n [/RIGHT] key at the blinking
[ AN R Y | .. cursor position to move to the
N desired digit DIGIT3.
________ — At the blinking cursor
5 [ N N e | n ... position, press [UP] or
RN RN Y . [DOWN] key to change to
' 04123.
If you press and hold the
[SET] key for about 1
6 : n second, it blinks twice and is
AR saved as 04123 in the
parameter.
o 1 ’- Press and hold the [MODE]
7 il gl N | i u key for about 1 second to
- o : return to the [P2-05].
8 ** Unable to modify and reset parameters when servo is ON
If you exit without saving n Press and hold the [MODE]
X - key for about 1 second to
the setting value N
B return to parameter.
Notel) “ i “is a blinking mark.

An output contact point setting error [AL-72] alarm occurs when overlapping output signals

are assigned.
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(3) Output signal logic definition

Output signal logic definition: [P2-10]
The logic status of output signals at the time of shipment is shown in the figure below.

Output signal

ALARM

READY

ZSPD

BRAKE

INPOS

Output signal logic
definition

DO1(A contact/B contact)

DO2(A contact/B contact)

DO3(A contact/B contact)

DO4(A contact/B contact)

DO5(A contact/B contact)

Signal name

Parameter
assignment

Input
Signal

CNL1 pin default assignment number

45

44

40

B m

38
/39

Conta
ct B:

Output
signal
logic
definitio
n

Standar
d
settings

Alarm
[P2-10]. DIGIT1
setting

ALARM

Servo Ready
[P2-10]. DIGIT2
setting

READY

Zero speed reached
completion [P2-10].
DIGIT3 setting

ZSPD

Brake
[P2-10]. DIGIT4
setting

BRAKE

Position reaching
completion
[P2-10]. DIGITS5
setting

INPOS

[P2-10]

0x10110

Notel) In the input signal logic definition, contact A: 1 and contact B: 0.
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(4) Example of changing output signal logic definition

= Qutput signal logic definition can be changed in [P2-10]

= When assigning output signals as follows, set them as shown in the table below.

Output signal

ALARM
READY Output signal logic definition
Z5PD DO1(A contact/B contact)
BRAKE DO2(A contact/B contact)
INPOS DO3(A contact/B contact)
DOA4(A contact/B contact)
TLMT DO5(A contact/B contact)
VIMT +— / —
INSPD
WARN
. . . Output
Signal name | CN1 pin default assignment number signal Standar
nput Conta logic d
Parameter Signal 40/4 | 38/3 ctB A -
assignment 45 44 43 1 9 defI:ItIO settings
Alarm
[P2-10]. DIGIT1 ALARM 0
setting
Warning
[P2-07]. DIGIT1 WARN 1 0
setting
Zero speed reaching
completion :
[P2-10]. DIGIT3 ZSPD 1 0 [P2-10] 0x11110
setting
Speed limit reaching
[P2-06]. DIGIT3 VLMT 1 0
setting
Speed reached
completion [P2-06]. INSPD 1 0
DIGIT4 setting

Notel) In the input signal logic definition, contact A: 1 and contact B: 0.
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B Handling example of changing output signal logic definition

An example of changing the assignment of output signals is shown below.

The sequence of swapping ALARM (CN1-38/39) and ZSPD (CN1-43) allocation signals is as

follows.
Before change After change
[P2-05] a43dH a4 i23
Sequence Loader window key to use Operation explanation
display after
operation
1 | e U M n Press the [MODE] key to
[ NN ¢ [N Rk - move to [P2-05].
_______ Press the [SET] key to enter
5 [ N R e N n the parameter edit mode.
[N NI R R : 04321 is displayed for the
) corresponding parameter.
_______ At the blinking cursor
3 | R o . nn position, press [UP] or
L : : [DOWN] key to change to
) 04323.
_______ Press the [/LEFT] or
[ W Hiw o B n . n [/RIGHT] key at the blinking
4 o B 5 wilin’ e
R R Y g | : cursor position to move to the
' ) desired digit DIGIT3.
_______ : At the blinking cursor
5 [N N e | nn position, press [UP] or
N AN R Y RN | Bl [DOWN] key to change to
) 04123.
If you press and hold the
[SET] key for about 1
6 n second, it blinks twice and is
TR saved as 04123 in the
parameter.
7 1 7 '- Press and hold the [MODE]
7 Pl il & R n key for about 1 second to
- - e 5 . return to the [P2-05].
8 ** Unable to modify and reset parameters when servo is ON
If you exit without saving n Press and hold the [MODE]
X - key for about 1 second to
the setting value
return to parameter.
Notel) “ i “is a blinking mark.

An output contact point setting error [AL-72] alarm occurs when overlapping output signals

are assigned.

| 5-73



5. Parameter Description

5.2 Parameter Description

5.2.1 Parameter description

Parameter configuration consists of a total of 8 groups, and the description of each
configuration is shown in the table below.

Paramete Parameter PrElEEE
Initial screen r group Description
r move number name
ex) Speed mode Status - ot eny
i 05 L L | summary Stast%:ys a summary of servo
Ju =iy Lt Lt Display '
_ R N ¥ ] Displays servo operation status
St-00 ~ St-26 L Lt Status information.
N ore . rnr Save system configuration
PO-00~PO-29 | ="y g = Lo L8| SYS®M | information,
- [} 2 Save control-related setting
P1-00 ~ P1-27 ’ ' ’-' ," Control parameters.
MODE key
_ o J_riri Saves setting parameters related
P2-00~P2-22 | 4% 4= g N FoUT | 4 analog and digital input/output.
_ 0o 1. riri Speed Save the speed operation setting
P3-00~P3-20 | 4 ! L0 L0 | Operation | parameters.
N 7 0f _ 7 157| Position | Save the position pulse operation
P4-00 ~P4-14 | [} L0 L0 | Operation | setting parameters.
Cn-00 ~ Cn-17 - - 7 I Command | Carries out driving operations
g N Lot gop '

The meaning of the abbreviation for the application mode in the parameter is as follows.
e P: Used in position control mode
* S: Used in speed control mode
* T:. Used in speed control mode

Press the [MODE] key once to move to the next display mode.
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5. Parameter Description

5.2.2 Operation status display parameter

For detailed explanation, refer to “5.3 Operation Status Display”.

“*"Parameters that cannot be modified and power reset when servo is ON, parameters that
cannot be modified when “*” servo is ON

Parameter Unit Initial Applica
Minim | Maxim Description ble
Code Name um um mode
Current operation - - Displays the current driving status.
status DIGITS : Operation Mode
St-00 DIGIT4 : ZSPD, INPOS/INSPD, Command, READY PST
Operation Status 0 0 DIGIT3~1 : Run Status
(Details: Refer to “5.1.2 Display Status Summary”)
Current operation
speed [RPM] 0 Displays the current driving speed.
St-01 - P . , PST
Current Speed 10000 | 10000 (Details: Refer to “5.3.2 Speed Display”)
Current command [RPM] 0
speed
St-02 Displays the current command speed. ST
Command Speed 10000 | 10000 (Details: Refer to “5.3.2 Speed Display”)
Tracking position [pulse] 0 N . .
pulse = If the minimum or maximum value is exceeded, the
St-03 display is limited to the minimum or maximum value. P
Feedback Pulse -2"30 2730 = (Details: Refer to “5.3.2 Speed Display”)
Position command | 0
pulse [pulse] Displays the accumulated value of position command
pulses.
St-04 = Displays the cumulative value of position command P
Command Pulse -2"30 2730 pulses entered after the servo power was turned on.
(Details: Refer to 5.3.3 Position Display)
Position pulse | 0 ) o -
remaining amount [pulse] Displays the remaining position pulses for the servo to
drive.
= |t means the difference between the command
pulse and the tracking pulse, and displays the
St05 remaining position pulses for the servo to drive P
Pulse Error -2"30 2730 = The remaining position pulse amount displayed
when servo is off is ignored when servo is on.
(Details: Refer to 5.3.3 Position Display)
e | kel | 00
St-06 Inbut bulse Displays the input pulse frequency. P
putp -1000.0 | 1000.0
Frequency
Current operation [%] 0.0 Displays the current load ratio against the rating.
St.07 torque . The load that the servo motor is outputting is T
displayed as a percentage compared to the rated
Current Torque -300.0 300.0 output.
Curre?t command [%] 0.0 Displays the command load ratio against the rating.
orque = The load that the servo motor is outputting is
St-08 displayed as a percentage compared to the rated T
output.
Command Torque -300.0 3000 (Details: Refer to “5.3.4 Display related to torque and

load)
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Parameter Unit Initial Applica
Code Name IR | (e peseription mbol(eje
um um
oveﬁgggmgligencia e [%] 0.0 Displays the current cumulative load factor as a
P 9 percentage of the maximum cumulative load factor.
St-09 o p . PST
Accumulated (Details: Refer to “5.3.4 Display related to torque and
-300.0 300.0
Overload load)
| Displays the instantaneous maximum load ratio against
nstant?nec??s [%] 0.0 | the rating.
maximum load factor = Displays the maximum load from the time the servo
St-10 power is turned ON and control starts to the present PST
_ as a percentage compared to the rated output.
Maximum Load -300.0 | 300.0 | (Details: Refer to “5.3.4 Display related to torque and
load)
- Displays the torque limit setting value.
Torque Limit (%] B = Displays the maximum value of the torque that the
St-11 servo motor can output as a percentage of the rated PST
torque.
- T_LMT contact ON: analog torque input, T_LMT
Torque Limit -300.0 | 3000 |- _ —
q contact OFF: [P1-13], [P1-14] setting value)
Displays the DC Link voltage of the current main power.
] = The normal DC link voltage of a standard drive
DC link voltage V] 0.0 using 220[V] power is about 300[V].
= The maximum permissible DC link voltage of a
standard drive using 220[V] power is 405[V].
= |fthe DC link voltage limit is exceeded when there is
St-12 a lot of regenerative energy or the capacity of the PST
regenerative resistor is small, an overvoltage alarm
[AL-41] occurs.
= |tis suitable when the DC link value is less than
DC Link Voltage 0.0 500.0 385[V] in the regeneration section.
(Details: Refer to “5.3.4 Display related to torque and
load)
Regenerative [%] 0.0
overload
St-13 Displays the regenerative overload rate. PST
Regeneration
Overload 0.0 20.0
Input contacts status B _ Displays the input contact status recognized by the
St-14 Servo. , . PST
Input Status } } (I_Detalls. Refer to “5.1.5 External input contact signal
display)
Output contact status - - Displays the output contact status output by the servo.
St-15 (Details: Refer to “5.1.6 External output contact signal PST
Output Status - - -
display)
St-16 Single Turn Data [pulse] 0 Displays the data (Single-Turn Data) within one rotation PST
Single-Turn Data 0 2730 of the encoder in units of [Pulse].
Single Turn .
[1 0.0 ) . - .
St.17 Data(Degree) Displays the data (Single-Turn Data) within one rotation PST
Single-Turn Data of the encoder in units of [degree].
0.0 360.0
(Degree)
Multi-Turn Data [rev] 0
St-18 Displays the multi-turn data of the encoder. PST
Multi-Turn Data -32768 | 32767




5. Parameter Description

PARAMETER Unit Initial Applica
Code Name SIAIAD | (AR peseription mbol(eje
um um
Internal temperature [°C] 0
St-19 Displays the internal temperature sensor value. PST
Room Temperature -40 200
Motor rated speed [RPM] 0
St-20 Displays the rated speed of the currently installed motor. PST
Rated RPM 0 10000
Motor maximum
speed [RPM] 0 Displ th i d of th tly installed
St-21 p mlst%?ys e maximum speed of the currently installe PST
Maximum RPM 0 10000 '
Motor rated current [A] 0.00
St-22 Displays the rated current of the currently installed motor. PST
Rated Current 0.00 655.35
U Phase Current
Offset [mA] 0
St-23 Displays U-phase current offset. PST
U Phase Current
Offset -200 200
V phase Current
P Offset [mA] 0
St-24 Displays V-phase current offset. PST
\Y, Phaosgsgturrent 200 200
Program version i i Displays the currently installed program version.
St25 Details: Refer to “5.3.7 Version displa PST
Software Version - - ( NS "~ ! isplay)
FPGA Version - - . . .
St-26 Displays the currently installed FPGA version. PST
FPGA Version - -
Analog command % 0
torque )
St-27 Displays the current analog command torque. T
Analog Tq CMD -300 300
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5.2.3

System setting parameter

For details, refer to “5.4.1 System Parameter Setting”.

“*x" Parameters that cannot be modified and power reset when servo is ON, parameters that

cannot be modified when servo is ON

Parameter Unit Initial Applic
s : Description able
Code Name Ml:r;:]m Mﬁmm mode
= Set the ID of the motor directly.
Motor ID - 999 = If the motor data could not be read, the initial value
D is set to 999.
P0-00 (Details: Refer to “5.4.1 System Parameter Settings”) PST
Motor ID 0 999
* 0: Incremental Encoder
Encoder type - 0 * 1: Single turn serial encoder
e 3: Multi serial encoder
*% _
P0-01 (Details: Refer to “5.4.1 System Parameter PST
Encoder Type 0 5 Settings”)
= Serial Type Encoder: Set the number of bits of the
Encoder pulse r 3000 encoder.
P [ppr] = Incremental Type Encoder: Set the number of
**P(-02 pulses of the encoder. PST
(Details: Refer to “5.4.1 System Parameter Settings”)
Enc Resolution 1 30000
. Set the operation mode.
Opesr;t‘la%rtzgode - 1 (0: Torque operation, 1: Speed operation, 2: Position
“P0-03 operation, 3: Speed/Position operation, 4: PST
Torque/Speed operation, 5: Torque/Position operation)
Operation Mode 0 5 (Details: Refer to “5.4.1 System Parameter Settings”)
Set the communication speed of RS-422
RS422 communication.
communication [bps] 0 = 0:9600[bps]
speed = 1:19200[bps]
**P0-04 = 2:38400[bps] PST
= 3:57600[bps]
RS422 BaudRate 0 3 (Details: Refer to “5.4.1 System Parameter Settings”)
Set the drive ID in communication.
= When communicating with the servo using USB
System ID - 0 communication, RS422 communication, or BUS
communication, you can use it by assigning an ID to
the servo.
**P0-05 = Itis used to communicate with servos individually by | PST
giving each servo its own ID.
System ID 0 99 (Details: Refer to “5.4.1 System Parameter Settings”)
) ) Set the main power input.
Main power input ) 0b00000 | PIGIT1-> 0: Single-phase power,
mode 1: 3-phase power input
A\Caution: When using single-phase power, motor
P0-06 output may be lowered. PST
DIGIT2 -> 0: Alarm processing in case of phase loss
. 1: Warning processing in case of phase loss
Power Fail Mode | 0b00000 | 0b11111 | bG5> 0: Analog speed command applied
1: Analog speed command not applied




5. Parameter Description

Parameter Unit Initial Applic
Minim | Maxim Description able
Code Name um um mode
PO-07 RST check hour [ms] 20 This specifies the checking interval for main power PST
RST Check Time 0 5000 phase loss.
At start
Display - 0 Set the number of operation status parameters to be PST
P0-08 parameter displayed at startup.
Start Up 0 26 (Details: Refer to “5.4.1 System Parameter Settings”)
Parameter
Regeneration [%0] 100 This specifies the derating factor which checks for PST
. overload derating . . h .
P0-09 Regeneration regenerative resistor overloads. If the derating value is
gener 1 200 set below 100%, an overload alarm occurs quickly.
Derating
Regr;eesnigtrg:lon [Q] 0 Set the resistance value of the regenerative braking PST
**P0-10 Regeneration resistor. When set to 0, the resistance value built into
Brake Resistor 0 1000 | the drive is used.
Regeneration . . . PST
resistor capacity (W] 0 Set the capacity of the currently installed regenerative
**P0-11 Regener;)tion resistor. When set to 0, the resistor value built into the
Brake Capacity 0 30000 | drive is used.
Overload PST
detection [9%] 100 Indicates the load rate at which a continuous overload
*P0-12 Basic load rate check is initiated. If set below 100, overload check
Overload Check starts early and overload alarm occurs early.
10 100
Base
Continuous . . . PST
overload wamning (%] 50 Indlcgtes Fhe Ieyel at which the g:ontmuoug overload
PO-13 level warning signal is output. A warning signal is output
Overload when the set % value compared to the alarm generating
. 10 100 load ratio is reached.
Warning Level
Encoder output 12000 o ] PST
division - Set the division of the encoder output when outputting
*P0-14 Pulse Out Per the encoder signal from the servo to the outside.
Rotate ’ -2"21 2721 (Details: Refer to “5.4.1 System Parameter Settings”)
PWM OFF delay [ms] 10 Set the delay time until the PWM signal actually turns PST
*P0-15 time OFF after servo OFF.
PWM OFF Delay 0 1000 | (Details: Refer to “5.4.1 System Parameter Settings”)
Set the DB control mode.
= 0: Hold after DB Stop
DB control mode - 0x0 | = 1:Release after DB Stop
*P0-16 . PST
= 2: Release after free run stop
= 3: Hold after free run stop
DB Control Mode 0x0 0x3 (Details: Refer to “5.4.1 System Parameter Settings”)
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Parameter Unit Initial Applic
Minim | Maxim Description able
Code Name um um mode
Set the function of the drive by DIGIT
. . DIGIT 1 -> Sets the driving direction of the servo.
F“”C“OU setting - 0b00000 e 0: Forward(CCW), Reverse(CW)
bit  1: Forward(CW), Reverse(CCW)
DIGIT 2 -> Set Servo Lock
e 0: Unused
e 1: Enable (Torque boost when analog command
stop)
“P0-17 DIGIT 3 -.> Open collector output setting PST
e 0: Unused
e 1:Used
DIGIT 4 -> Monitor output voltage setting
e 0:-10V~+10V
e 1:0~10V
DIGIT 5 -> Set EEPROM communication save
Function Select Bit | 0b00000 | 0b11111 e 0: Using EEPROM
e 1:Unusing EEPROM
(Detail: refer to 5.4.1 System Parameter Settings)
Set the output mode of analog output channels 1~2.
DAC output - 0x3210 | Set CHO~CH3 from the lowest HEX Code in order
mode = CHO, CH1 output to MONIT1, MONIT2
* 0: Speed Feedback[RPM]
e 1:Speed Command[RPM]
e 2 :Torque Feedback[%]
P0-18 e 3 :Torque Command[%] PST
* 4 : Position Command Frequency[0.1Kpps]
e 5 Following Error[pulse]
* 6 :DC Link Voltage[V]
* D : Speed command(User)[RPM]
DAC Mode(F) | 0x0000 | OXFFFF « E: Torque command(User)[%)]
(Details: Refer to “5.4.1 System Parameter Settings”)
DAC output offsetl [Unit/V] 0 Set the offset of analog output channels 1~2.
(MONIT1) e Speed: [RPM]
PO-19 DAC Offset1(F) * Torque: [%]
(MONIT1) -1000 1000 ¢ Position command frequency: [0.1Kpps]
v P * Position: [pulse] PST
(‘h’/‘l’ép::fz)ser unitv | 0 « DC Link: [V]
P0O-20 * Offset
DAC Offset2(F) -1000 1000 (Details: Refer to “5.4.1 System Parameter
(MONIT2) Settings”)
PO-21 Reserved - - -
P0-22 Reserved - - -




5. Parameter Description

Parameter Unit Initial Applica
Code Name Mir:ri]mu Mla})[;im Description mtgge
DAC output scalel .
P0-23 (MONIT1) [Unitv] >00 Set the magnification of analog output channels 1~2.
DA('\:AS,C\I?!I‘?ll(F) 1 10000 | Magnification setting with setting Unit/V
DAC(out " ) ™ ex) Channel 1 scale 100[RPM]: Outputs 100[RPM] as PST
MONIT?) | [unitV] | 500 | 1[v].
P0-24 DA(C Scale2(F) N 10000 (Details: Refer to “5.4.1 System Parameter Settings”)
(MONIT2)
P0-25 Reserved - -
Set the multi-turn encoder function.
) 0 * 0: Using a multi-turn encoder as a multi-turn method
« 1: Using a multi-turn encoder as a single-turn method
PO-26 Encoder function (Applies from OS Ver 1.29) PST
setting  2: Multi-turn encoder is used as a single-turn method,
0 2 and single-turn data is memorized within 1 revolution
when the power is re-applied.
(Applies from OS Ver 1.47)
Phase U current [MA] 0
PO0-27 offset value Save phase U current offset value PST
U Current Offset -9999 9999
Phase V current [MA] 0
P0-28 offset Save phase V current offset value PST
V Current Offset -9999 9999
Phase W current [MA] 0
P0-29 offset Save phase W current offset value PST
W Current Offset | -9999 9999
A Caution

If the motor and encoder cable are replaced while the absolute encoder is in use, or if the battery is

replaced with the servo power off, the multi-turn data of the encoder will be lost.

If the encoder loses multi-turn data, there is a risk of equipment malfunction or accident, so be sure
to operate after originating.
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5. Parameter Description

5.2.4  Control parameter setting

“**x Parameters that cannot be modified and power reset when servo is ON, parameters
that cannot be modified when servo is ON

Parameter Unit Initial Applic
o ; Description able
Code Name M:::}m Mamm P mode
Set the inertia ratio of the load.
= The inertia ratio is based on 100% when the motor
Inertia ratio [%0] 100 is in a no-load state composed of the motor alone,
and since the inertia ratio setting for the load is an
important control parameter for servo operation
P1-00 characteristics, calculate the load inertia according PST
to the mechanical system and return it from the
motor characteristics table. Calculate the rotor
inertia as a ratio and set its value.
Inertia Ratio 0 20000 | = Itis crucial to set the correct inertia ratio for optimal
servo operation.
Position p_roportional [Hz] 50
P1-01 gain 1 Set the position control proportional gain 1. P
Position P Gainl 0 500
Position p'roportional [Hz] 70
P1-02 gain 2 Set the position control proportional gain 2. P
Position P Gain2 0 500
P_'ositi_on command [ms] 0 ) ) ) N
P1-03 filter time constant Set the filter time constant for the |r_1ternal position =
PosT._Cong:mantd Ftulter 0 1000 command that reflects the electronic gear ratio.
ime Constan
Position fegd forward %] 0
P1-04 gain Set the position feed forward feed forward control ratio. P
Pos.Feedforward Gain 0 100
Polsitiorj feed forward [ms] 0
Filter time constant . " !
P1-05 Pos. Feedforward Set the position feed forward control filter time constant. P
Time Constant 0 1000
Speed proportional
P1-06 gain 1 [rad/s] 400 Set the speed control proportional gain 1. PS
Speed P Gainl 0 5000
Speed proportional
P1-07 gain 2 [rad/s] 700 Set the speed control proportional gain 2. PS
Speed P Gain2 0 5000
Speed integral time
i constagr]n 1 [ms] 50 . .
P1-08 Speed Time Constant Set the speed control integral time constant 1. PS
1 1 1000
Speed integral time
i consta?ﬂZ [ms] 15 . .
P1-09 Speed Time Constant Set the speed control integral time constant 2. PS
5 1 1000
Spee_d command filter [ms] 10 ) ]
P1-10 time constant Set the time constant of the filter for the speed PS
Spd_l.__Corrcl:mantd Ftllter 0 1000 command value.
Ime Constan
Spegd feedback filter 0.1[ms] 05 ) ] )
P1-11 time constant ) ' Set the time constant of the filter for the speed detection PS
Spd. Feedback Filter 0 100 value.
Time Constant
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Parameter Unit Initial Applic
Minim | Maxim Description able
Code Name um um mode
Torque command filter [ms] 10
P1-12 time constant Set the time constant of the filter for the torque PST
Trg. Command Filter 0 1000 command value.
Time Constant
Forward rotation
_ torgue limit (%] 300 . ;
P1-13 Set the torque limit value for forward rotation. PST
Positive Torque Limit 0 300
Reverse rotation
- [%0] 300 . .
P1-14 torque limit Set the torque limit value for reverse rotation. PST
Negative Torque Limit 0 300
Set the gain switching mode. [OxOF (DIGIT 1)]
= 0:Only the gain 1 is used.
= 1:ZSPD auto gain switching
In the case of zero speed, switching from gain 1
to gain 2
Switching from gain 2 to gain 1 in the opposite
I case.
Switching mode - 0x00 | . 2:|NPOS automatic gain switching
Switching from gain 1 to gain 2 in the case of in
Position
Switching from gain 2 to gain 1 in the opposite
case.
= 3. Manual gain switching
Switching from gain 1 to gain 2 when Gain2
contact point is on.
P1-15 fz\i/\g;chlng from gain 2 to gain 1 in the opposite PS
Set the P,PI control switching mode [0xFO (DIGIT 2)]
= 0: Only PI control
= 1. P control when the command torque is higher
than the set torque [P1-24]
) = 2: P control when the command speed is higher
Conversion Mode 0x00 0x43 than the set speed [P1-25]
= 3: P control when the current acceleration is
higher than the set acceleration [P1-26]
= 4. P control when the current position error is
higher than the set position error [P1-27]
= P control when PCON contact is ON (take priority
over other conditions)
(Details: Refer to “5.2.5 Input/Output Parameter
Settings”)
Gain switching 1 1 Set the gain switching time during operation.
ain switching time [ms] Gain 1->Gain 2, Gain 2->Gain 1 switching is
P1-16 scheduled according to the time setting. PS
Gain Conversion Time 1 100
Resonance avoidance ) 0 Select whether to operate resonance avoidance
operation operation.
P1-17 ! _ PST
Notch Filter Use 0 1 0: Unused, 1: Enable
Resonance avoidance [Hz] 300
P1-18 frequency Set the resonance avoidance frequency PST
Notch Frequency 0 1000
Resonance avoidance [Hz] 100
P1-19 range Set the resonance avoidance range PST
Notch Bandwidth 0 1000
Automatic gain tuning 100 8
P1-20 speed [RPM] Set the operating speed for automatic gain tuning PST
Resonance avoidance operation.
frequency [Hz] 300
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Parameter Unit Initial Applica
Minim | Maxim Description ble
Code Name um um mode
Automatic gain tuning } 3
P1-21 distance Set the round-trip operation distance during PST
Auto Gain Tuning 1 5 automatic gain tuning operation.
Distance
Set the speed limit mode for torque control.
Torque control speed 0 = O:Limit [P1-23].
limit mode . = 1: Motor Maximum Speed
= 2:Analog speed command
P1-22 =  3: Limit to the smaller value between the set T
value of [P1-23] and the analog speed
Velocity Limit Switch 0 3 command
(Torque Control)
P1.23 Lilmit ?p?Ed [RPM] 2000 Set the limit speed when speed limit mode [P1-22] T
Velocity Limit Value 0 10000 | is O during torque control.
(Torque Control)
P control switching % 200 When setting P, PI control conversion mode [P1-
P1-24 torque 15], sets [0x10 (DIGIT 2)] P control conversion PS
Torque Switch Value 0 300
(P Control Conversion) torque.
P control switchi _ .
o ;?Jesévél e rpm 50 When setting P, Pl control conversion mode [P1-
P1-25 Sooed Switch val 15], sets [0x20 (DIGIT 2)] P control conversion PS
peed Switch Value
(P Control Conversion) 0 6000 speed.
P control switching / 1000 . .
acceleration rom/is When setting P, PI control conversion mode [P1-
P1-26 15], sets [0x30 (DIGIT 2)] P control switching PS
Acc. Switch value i
(P Control Conversion) 0 5000 acceleration.
P control switching
position error pulse 2000 | when setting P, PI control conversion mode [P1-
pP1-27 Position Er Switch 15],_ sets [0x40 (DIGIT 2)] P control switching PS
Value 0 10000 | position error.

(P Control Conversion)




5. Parameter Description

5.2.5 Input/Output parameters setting

For details, refer to “5.4.3 Analog I/O Parameter Setting” and “5.4.4 1/O Parameter Setting”.
“=*" Parameters that cannot be modified and power reset when servo is ON, parameters that
cannot be modified when servo is ON.

Parameter Unit Initial Applic
Minim | Maxim Description able
Code Name um um mode
Input signal Allocates pins on the CN1 connector for digital input
put sig - 0x4321 | signals.
definition 1 A . .
#*p2-00 = |Initial input signal allocation status
« [P2-00]DIGIT1 = SVON (DI1)
Input Port Definel 0 OXFFFF « [P2-00]DIGIT2 = SPD1 (DI2)
e [P2-00]DIGIT3 = SPD2 (DI3)
Input signal OX8765 * [P2-00]DIGIT4 = SPD3 (DI4)
definition 2 i X + [P2-01]DIGIT1 = ALMRST(DIS5)
**p2-01 e [P2-01]DIGIT2 = DIR (DI6)
Input Port Define2 0 | OXFFFF * [P2-01]DIGIT3 = CCWLIM (DI7)
e [P2-01]DIGIT4 = CWLIM (DI8)
Input signal ¢ [P2-02]DIGIT1 = EMG (DI9)
definition 3 - 0x00A9 e [P2-02]DIGIT2 f STOP (Dli)
P02 + [P2-02]DIGIT3 = EGEARL(*¥) PST
] + [P2-02]DIGIT4 = EGEAR2(*¥)
Input Port Define3 0 OXFFFF . [P2-03]D|G|T1 - PCON(**)
¢ [P2-03]DIGIT2 = GAIN2(**)
Input signal ) ¢ [P2-03]DIGIT3 = P_CLR(*)
" 0x0000
. definition 4 o [P2-03]DIGIT4 = T_LMT(**)
P2-03 + [P2-04]DIGIT1 = MODE(*¥)
Input Port Define4 0 OXFFFF * [P2-04]DIGIT2 = ABS_RQ(**)
+ [P2-04]DIGIT3 = ZCLAMP(*¥)
Inbut sianal ¢ [P2-04]DIGIT4 = ABS_RST(**)
dgfinitign 5 - OXOF00 | ** Unassigned signals.
**P2_04 (Details: Refer to “Chapter 5.1.6 External Input
Signal and Logic Definition”)
Input Port Define5 0 OXFFFF
Output signal ) 0x4321 Allocates pins on the CN1 connector for digital output
definition 1 signals.
**P2_05 = |nitial output signal allocation status
e [P2-05]DIGIT1 = ALARM (DO1
Output Port 0 OXEEFE [ ] = (DO1)
Definel * [P2-05]DIGIT2 = READY(DO2)
« [P2-05]DIGIT3 = ZSPD(DO3)
Output signal e [P2-05]DIGIT4 = BRAKE(DO4)
. - 0x0005
definition 2 ¢ [P2-06]DIGIT1 = INPOS(DOS5)
**P2-06 + [P2-06]DIGIT2 = TLMT(**)
Ollljtpfl_lt PZOFt 0 OXFEFE ¢ [P2-06]DIGIT3 = VLMT(**)
etine * [P2-06]DIGIT4 = INSPD(**)
. + [P2-07]DIGIT1 = WARN(*¥)
Output signal . 0x0000 | ** Unassigned signals.
definition 3 (Details: Refer to “Chapter 5.1.8 External Output
**p2-07 Signal and Logic Definition”)
Output Port 0 oxFEEE | Occurrence of output contact setting error [AL-
Define3 72] when redundant assignment
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Parameter Unit Initial Applic
q N Minim | Maxim Description able
Code ame um um mode
Defines logic of CN1 connector for digital input
Input signal logic ] ob11111 S|gnlal.s.. (Q: B cont.act, 1A contact)
definition 1 = |nitial input logic definition
* [P2-08]DIGIT1 = DI1(CN1 #47) (A contact)
P2-08  [P2-08]DIGIT2 = DI2(CN1 #23) (A contact) pST
 [P2-08]DIGIT3 = DI3(CN1 #22) (A contact)
« [P2-08]DIGIT4 = DI4(CN1 #21) (A contact)
Input Logic Setl 0 0b11111 « [P2-08]DIGITS = DI5(CN1 #17) (A contact)
(Details: Refer to “Chapter 5.1.6 External Input
Signal and Logic Definition”)
Defines logic of CN1 connector for digital input
_ _ signals. (0: B contact, 1: A contact)
Input signal logic ] 0b10001 | = Initial input logic definition
definition 2 « [P2-09]DIGIT1 = DI6(CN1 #46) (A contact)
 [P2-09]DIGIT2 = DI7(CNL1 #20) (A contact)
P2-09 « [P2-09]DIGIT3 = DI8(CN1 #19) (A contact) PST
* [P2-09]DIGIT4 = DI9(CN1 #18) (A contact)
Input Logic Set2 0 0b11111 * [P2-09]DIGITS = DIA(CN1 #48) (A contact)
(Details: Refer to “Chapter 5.1.6 External Input
Signal and Logic Definition”)
Defines logic of CN1 connector for digital output
signals. (0: B contact, 1: A contact)
Output signal logic i 0b10110 * [P2-10]DIGIT1 = DO1(CNL1 # 38/ 39) (B contact)
definition « [P2-10]DIGIT2 = DO2(CNL1 # 40/ 41) (A contact)
 [P2-10]DIGIT3 = DO3(CN1 #43) (A contact)
**P2_10 + [P2-10]DIGIT4 = DO4(CN1 #44) (B contact) PST
* [P2-10]DIGIT5 = DO5(CNL1 #45) (A contact)
(Details: Refer to “Chapter 5.1.8 External Output
Output Logic Set 0 0b11111 | Signal and Logic Definition”)
(Details: Refer to “5.4.4 Input/Output Parameter
Settings”)
Position reaching Set the remaining pulse range for outputting position
output range [pulse] 10 arrival output in position operation mode.
P2-11 (Details: Refer to “5.4.4 1/O Parameter Settings”) P
In Position Range 1 65535
Zero speed output [RPM] 10 Set the range of speed that outputs zero speed
range output when stopped.
P2-12 (Details: Refer to “5.4.4 1/0 Parameter Settings”) PST
Zero Speed Range 1 500
Speed reaching Set the range of speed that outputs command speed
output range [RPM] 10 reaching.
P2-13 (Details: Refer to “5.4.4 1/0O Parameter Settings”) S
In Speed Range 1 500
Brake output [RPM] 100 Set the speed at which the brake output contact is
P2-14 Operatlon Speed turned ON PST
Brake Output Speed 0 6000 | (Details: Refer to “5.4.4 /O Parameter Settings”)
Brake ciiuntqpeut delay [ms] 500 Set the delay time until the brake output contact turns
pP2-15 ON when the servo is OFF or stopped. PST
Brake %L:rtﬁg t Delay 0 1000 | (Details: Refer to “5.4.4 1/0 Parameter Settings”)
Position pulse clear B} 1 Select the operation type of position pulse clear
mode operation (PCLR) mode.
P2-16 * 0: Operates in Edge Mode =
* 1: Operate in level mode (torque: maintain)
PCLR Mode 0 2 e 2: Operate in level mode (torque: 0)

(Details: Refer to “5.4.4 /0 Parameter Settings”)
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Parameter Unit Initial Applic
Minim | Maxim Description able
Code Name um um mode
Analog Velocity [RPM] 2000 Set the speed command scale when the analog
Command Scale speed command is 10[V].
* _ s «
pP2-17 Analog Speed . 15000 (Details: Refer to “5.4.3 Analog Inout/Output Parameter S
Command Scale Settings”)
Analog speed [mv] 0 Set the offset for the analog speed command.
P2-18 command offset (Details: Refer to “5.4.3 Analog Input/Output Parameter S
Analog Speed -1000 1000 _
Command Offset Settings”)
Zero speed clam .
P P [mV] 0 Set the voltage range for the clamp operation of the
P2-19 voltage S
Zero Speed
analog zero speed command.
Clamp Voltage 0 1000 9z P
Analog torque [%] 100 Set the torque scale when the analog torque
Command Scale command is 10[V].
*PO. ilas u
P2-20 Analog Torque . 250 (Details: Refer to “5.4.3 Analog Input/Output Parameter T
Command Scale Settings”)
Analog torque
commagnd ch!fset [mV] 0 Set the offset for the analog torque command.
pP2-21 Analog Torque (Details: Refer to “5.4.3 Analog Input/Output Parameter T
- Settings”
Command Offset 1000 1000 etings”)
Zero torque clamp [mv] 0
P29 voltage Set the voltage range for the clamp operation of the T
Zero Torque Clamp 0 1000 analog zero torque command.
Voltage
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5.2.6

Speed operation setting parameters

“**» Parameters that cannot be modified and power reset when servo is ON, parameters

that cannot be modified when servo is ON

Parameter Unit Initial
T ; Description
Code Name Minimu | Maxim
m um
Speed command 1 [RPM] 10 Set speed command 1~6 according to speed
P3-00 command input contact.
Speed Command 1 -6000 6000 SPD Sb2 SPD3 Speed control
Speed command 2 [RPM] 100 OFF OFF OFF Analog speed
P3-01 command
Speed Command 2 -6000 6000 ON OFF OFF Digital speed
command 1
Speed command 3 [RPM] 500 OFF ON OFF Digital speed
P3-02 command 2
Speed Command 3 -6000 6000 ON ON OFF Digital speed
command 3
Speed command 4 [RPM] 1000 OFF OFF ON Digital speed
Pe08 Speed Command 4 6000 | 6000 command 4
P ON OFF ON Digital speed
Speed command 5 [RPM] 1500 cpmmand 5
P3-04 OFF ON ON Digital speed
Speed Command 5 -6000 6000 command 6
ON ON ON Digital speed
Speed command 6 [RPM] 2000 command 7
P3-05 (Details: Refer to “5.4.5 Speed Operation Parameter
Speed Command 6 -6000 6000 Settings”)
Speed command 7 [RPM] 3000 [P0O-06] Depending on Bit 5 setting, whether to apply
P3-06
Speed Command 7 -6000 6000 analog speed command can be set.(From O/S Ver 1.46)
Phase Z detection . . .
P3.07 operation speed setting [RPM] 10 Set th? operation speed during Z-phase detection
Z Search Operation Speed 1 300 operation.
Speed co?nr;neand accel. [ms] 0 Set the acceleration time for speed command.
P3-08 (Details: Refer to “5.4.5 Speed Operation Parameter
Speed Command 0 10000 Setti Y
ACC. Time ettings”)
Speed Co?nr?;nd decel. [ms] 0 Set the decel. time for speed command.
P3-09 Speed Command 0 10000 (Stht_alls:”Refer to “5.4.5 Speed Operation Parameter
DEC. Time ettings”)
e > | | 10 |
P3-10 Set S-Curve time for speed command
Speed Command 1 100
S-Curve Time
) Set the acceleration/deceleration type of speed
Speed operation pattern - 0 command.
*P3-11 (0;Trapezoidal, 1;Sinusoidal)
ACC.DEC. Pattern 0 1 (Details: Refer to “5.4.5 Speed Operation Parameter
Settings”)
Manual JOG operation . .
[RPM] 500 Set the operation speed for manual JOG operation [Ch-
P3-12 speed 00]
JOG Operation Speed -6000 6000

5-88




5. Parameter Description

Parameter Unit Initial
= 3 Description
Code Name er::qmu Mﬁ)r(r']m
Program JOG operation
P3-13 speed 1 [RPM] 0
Program Jog Speed1 -6000 6000 . ) )
Prooram JOG oneration During program JOG operation, sets the operation
9 speed Zp [RPM] 3000 speed/operation time for [Cn-01] programs 1 to 4
P3-14 Test operation is repeated from Step 1 to Step 4
Program Jog Speed2 -6000 6000 | set the operation speed ([P3-13]~[P3-16]) and operation
Program JOG operation [RPM] 0 time ([P3-17]~[P3-20]) in each step
P3-15 speed 3
Program Jog Speed3 -6000 6000 ex) Stepl~Step2 operation
Program JOG operation
5316 speed 4 [RPM] -3000 A
Program Jog Speed4 -6000 6000 Speed
i 1
g Programt?n?((jloperatwn [ms] 500 Commanel-—- Step
- d \
Program Jog Timel 0 65535 spee
Program JOG operation »
P3-18 time 2 [ms] 5000 peed
Program Jog Time2 0 65535
Program JOG operation Step2
P3-19 time 3 [ms] 500 i
Program Jog Time3 0 65535
Program JOG operation
53.20 time 4 [ms] 5000
Program Jog Time4 0 65535
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5.2.7

Position operation setting parameters

“**» Parameters that cannot be modified and power reset when servo is ON, parameters
that cannot be modified when servo is ON

Parameter Unit Initial
Minimu | Maxim Description
Code Name m um
Set the logic of position operation input pulse.
- Position command input pulse type and the rotation
direction for each logic are as follows:
PF+PR Forward rotation | Reverse rotation
PULSE PULSE
Phase A+B o | @9 (CN1-9)
Position input pulse Positive logic SIGN SIGN
logic - 0 (CN1-11) (CN1-11)
PULSE PULSE
CW+CCW 1 (CN1-9) L Level (CN1-9)
Positive logic SIGN SIGN
(CN1-11) (CN1-11) L Level
. PULSE PULSE
Pulse+directi ) (CN1-9) m (CN1-9) m
on
" . SIGN SIGN
Positive logic (CNT11) H Level ENTA1) L Level
PULSE PULSE
Phase A+B (CN1-9) l l (CN1-9) l l
Negative 3
lodi SIGN SIGN
**P4-00 ogic (CN1-11) (CN1-11)
PULSE PULSE ? m r
CW+C;W (CN1-9) H Level (CN1-9)
Negative 4 SN SN
logic (€N1-11) l l (CN1-11) H Level
Pulse+directi PULSE PULSE
on 5 (CN1-9) (CN1-9)
Negative SIGN L Level SIGN
logic (CN1-11) (CN1-11) H Level
Pulse Input Logic 0 5

ex) The relationship between the direction signal and the
rotation direction when the position pulse input logic
setting is set to 2

-If the direction signal is Low: reverse rotation
(CW/clockwise)

- If the direction signal is high: forward rotation
(CCW/counterclockwise)

(Details: Refer to “5.4.6 Position Operation Parameter
Settings”)
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Parameter Unit Initial
Minimu | Maxim Description
Code Name
m um

Electronic gear ratio ) 1000 Set the electronic gear ratio numerator/denominator 1, 2,
*P4-01 numerator 1 3, 4.

Electric Gear Num.1 1 221 EGEAR | EGEAR | Electronicgearratio | goqqnie

Electronic gear ratio i 1000 1 2 Numerator/denomin | gear ratio
*P4-02 nqmerator 2 Electronic gear ratio

Electric Gear Num.2 1 2721 OFF OFF numerator 1 Electrical

Electronic gear ratio ) 1000 Electronic gear ratio | gearing ratio 1
*P4-03 numerator 3 5 d'tanom'namf 1t.

: ectronic gear ratio

Electric Gear Num_'3 1 2721 ON OFE numerator 2 Electrical

Electronic gear ratio - 1000 Electronic gear ratio gearing ratio 2
*P4-04 numerator 4 denominator 2

Electric Gear Num.4 1 2721 Electronic gearsratio | |

f : numerator Electrical
o105 Elegé?:rﬁir?aet%:' Tﬂo - 1000 OFF ON Electronic gear ratio | gearing ratio 3
a denominator 3

Electric Gear Den.1 1 32767 Electronic gear ratio

Electronic gear ratio numerator 4 Electrical
*P4-06 denominator 2 B 2000 ON ON Electronic gear ratio gearing ratio 4

Electric Gear Den.2 1 32767 _ denominatord___|___

Electronic gear ratio = The electronic gear ratio sets the relationship
“Pa-07 denominator 3 3000 between the position command input pulse and the

Electric Gear Den 3 1 3767 motor encoder pulse as a numerator/denominator,

Electronic gear rat'io and is set so that no error occurs during position

denomir?ator 4 - 4000 operation.
Caution) If the final value of the gear ratio is set to a

*P4-08 ) decimal point or a large value of 60000 or more, a driving

Electric Gear Den.4 1 32767 | error may occur.(Details: Refer to “5.4.6 Position

Operation Parameter Settings”)

Select the electronic gear ratio setting mode.
- 0 = 0: Select electronic gear ratio 1~4
= 1: Offset [P4-10] (override) to electronic gear ratio

Electronic gear ratio
mode setting

P4-09 numerator 1
Electric Gear Mode 0 1 (Details: Refer to “5.4.6 Position Operation Parameter
Settings”)
Set the offset of electronic gear ratio numerator 1.
Electronic gear ratio ) 0 When setting the offset, the offset is set to 1 numerator of
Numerator offset the electronic gear ratio as set.
= EGEAR1 contact point LOW->HIGH: Increase as much
P4-10 as [P4-10] setting value.
| = EGEAR2 contact point LOW->HIGH: Decrease as much
Electric Gear ) as [P4-10] setting value.
Num.Offset 32767 32167 (Details: Refer to “5.4.6 Position Operation Parameter
Settings”)
PA-11 Position error [Pulse] 90000 | Set the range to trigger the position error alarm.
Following Error Range 1 2730 (Details: Refer to “5.4.4 1/0 Parameter Settings”)
o ) Select the position command pulse clear operation type
Limit contact point ) 0 for CWLIM, CCWLIM contact.
P4-12 function = 0 Whtzn CCWLIM / CWLIM contact is ON, input pulse is
ignore
Position Limit Function 0 1 = 1: When CCWLIM / CWLIM contact is ON, input pulse is
received and stored in the buffer.
Set backlash compensation in position operation.
Backlash - 0 If the position is distorted by mechanically generated backlash
compensation in position operation, set the backlash amount by converting it
P4-13 to the number of pulses.
Backlash Set in_ the opposite direction by Bg_cklash. _
Compensation 0 10000 (Details: Refer to “5.4.6 Position Operation Parameter
Settings”)
Set the filter frequency band according to the pulse input.
Pulse input filter - 3 = 0: Unused filter  1: 500Khz (Min)
“*P4-14 = 2:750Khz 3: IMhz(Default)  4: 1.25Mhz
The above frequency band was calculated based on the
Pulse Input Filter 0 5 width of the input pulse due to the characteristics of the
digital filter.
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5.2.8 Operation parameters

“*** Parameters that cannot be modified and power reset when servo is ON, parameters that
cannot be modified when servo is ON

Parameter Unit Initial

Minimu | Maxim Description
m um

Code Name

Manual JOG operation - - L .
Manual JOG operation is performed by the drive alone.

(Refer to Chapter 5 Operation and Operation”)
= [MODE]: end
» [UP]: forward(CCW)
= [DOWN]: reverse(CW)
= [SET]: servo ON/ OFF
Related parameters as shown below.
= [P3-08]: Speed command accel. time
Jog B R = [P3-09]: Speed command decel. time
= [P3-10]: Speed command S-Curve
= [P3-11]: Speed operation pattern
= [P3-12]: JOG operation speed
(Details: Refer to “5.4.5 Speed Operation Parameter
Settings”)
(Details: Refer to “6.2 Handling and Operating”)

Cn-00

Program JOG
operation It operates continuously according to a pre-determined

program.

= [SET]: Program JOG RUN or STOP

Related parameters as shown below.

= [P3-08]: Speed command accel. time

= [P3-09]: Speed command decel. time

= [P3-10]: Speed command S-Curve

-01
Cn-0 ProgramJog

[P3-11]: Speed operation pattern

[P3-13~16]: Program operation speed 1~4
= [P3-17~20]: Program operation time 1~4
It operates regardless of the contact input status of CN1.
(Details: Refer to “5.4.5 Speed Operation Parameter
Settings”)
(Details: Refer to “6.2 Handling and Operating”)

Alarm reset - - Reset the generated alarm.
Alarm Reset R B (Details: Refer to “6.2 Handling and Operating”)

Cn-02

Alarm history read - - Check the saved alarm code history.

[UP] or [DOWN]: Read alarm code

= ex) Last First History [AL-42]: RST_PFAIL occurred
* 01: Recent alarm history
e 20: Previous 20th alarm history

(Details: Refer to “6.2 Handling and Operating”)

Cn-03
Get Alarm History - -

Alarm history Clear - - This function deletes all of the alarm code history stored
Cn-04 in the drive.
Alarm History Clear - - (Details: Refer to “6.2 Handling and Operating”)
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Parameter Unit Initial
e ; Description
Code NG Minimu | Maxim
m um
Automatic gain tuning - - Automatic gain tuning operation is performed
Related parameters as shown below.
Cn-05 = [P1-22]: Automatic gain tuning speed
= [P1-23]: Automatic gain tuning distance
Auto Gain Tuning - - (Details: Refer to “6.2 Handling and Operating”)
Phase Z detection Operates Phase Z detection operation.
operation B B = [SET]: enter mode and servo ON operation status
= [UP]: Phase Z forward search
= [DOWN]: Phase Z reverse search
Cn-06
Related parameters as shown below.
= [P3-07]: Phase Z detection operation speed
Z search - - setting[RPM]
(Details: Refer to “6.2 Handling and Operating”)
Forcedomlpou't:'iontact - - Temporarily forcibly turns ON/OFF the input contact point.
= [UP]: (A),(8),(6),(4),(2) forced signal ON/OFF
Cn-07 = [Down]: (9),(7),(5),(3),(1) forced signal ON/OFF
= [MODE]: digit shift
Forced Input Test - - (Details: Refer to “6.2 Handling and Operating”)
Forced output contact : ;
ON/OFE - - Temporarily forcibly turns ON/OFF the output contact.
= [UP]: (4),(2) forced signal ON/OFF
Cn-08 = [Down]: (5),(3),(1) forced signal ON/OFF
= [MODE]: digit shift
Forced Output Test - - (Details: Refer to “6.2 Handling and Operating)
Cn-09 Parameter initial - - Initialize parameter data.
Parameter Initialization - - (Details: Refer to “6.2 Handling and Operating” )
Automatic speed Offset of analog speed command is automatically
command offset - - corrected.
correction The voltage range that can be setis -1V to 1V.
Offset voltages greater than this range are displayed as
Cn-10 [oVrnG] and are not compensated for.
The corrected offset can be checked in the analog speed
Auto Speed Command . . command offset [P2-18].
Offset Calibration (Details: Refer to “6.2 Handling and Operating”)
Automatic torque Offset of analog torque command is automatically
command offset - - corrected.
correction The voltage range that can be set is -1V to 1V.
cn-11 Offset voltages greater than this range are displayed as

Auto Torque Command
Offset Calibration

[oVrnG] and are not compensated for.

The corrected offset can be checked in [P2-21] analog
torque command offset.

(Details: Refer to “6.2 Handling and Operating”)
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Parameter Unit Initial
T : Description
Code Ve Minimu | Maxim
m um
Manual speed Offset of analog speed command is manually corrected.
command offset - - )
correction The voltage range that can be setis -1V to 1V.
Offset voltages greater than this range are displayed as
Cn-12 [oVrnG] and are not compensated for.
The corrected offset can be checked in the analog speed
M?:nual Sp%ed command offset [P2-18].
omman - - D “ ; P
Offset Calibration (Details: Refer to “6.2 Handling and Operating”)
Manual torque Offset of analog torque command is manually corrected.
command offset - - )
correction The voltage range that can be setis +1V to -1V.
Offset voltages greater than this range are displayed as
Cn-13 [oVrnG] and are not compensated for.
The corrected offset can be checked in the analog torque
Manual Torque command offset [P2-21].
command ; ; Details: Refer to “6.2 Handling and Operating”
Offset Calibration (Details: Refer to “6.2 Handling and Operating”)
Cn-14 Absolute encoder reset - - This function resets the absolute encoder.
Abs Encoder Reset - - (Details: Refer to “6.2 Handling and Operating”)
In_stantaneous Initialize the instantaneous maximum load factor value to
maximum load rate - - 0
Cn-is initialization = [UP]: + forward max. load rate display
= [DOWN]: - reverse max. load display
Max Load Clear B _ . [S_ET]: Max. load |n|t|allzgt|0n _
(Details: Refer to “6.2 Handling and Operating”)
Parameter locking - - Set parameter lock.
) = [UP]: UnLock
Cn-16 «  [DOWN]: Lock
Parameter Lock - - (Details: Refer to” 6.2 Handling and Operating”)
Current offset - - Save the current offset value to P0-27~P0-28
Cn-17 parameters.

Calculate Current
Offset

(Details: Refer to” 6.2 Handling and Operating”)
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5.3

Operation status display

5.3.1 Status display

. Current operating status [St-00] display current operating status (Refer to “5.1.2 Status summary

display”)

5.3.2 Speed display

. Current operation speed [St-01]

Display current operation speed in [RPM] unit.

. Current command speed [St-02]

Display current command speed in [RPM] unit

5.3.3 Position display

. Tracking position pulse [St-03]

As the servo motor rotates after the servo power is turned ON, it displays the cumulative value of

position command pulses that have been followed up to now.

Position command pulse [St-04]

Displays the cumulative value of position command pulses entered after the servo power was

turned on.

Position pulse remaining [St-05]

* |t means the difference between the command pulse and the tracking pulse, and displays the
remaining position pulses for the servo to drive.

* When servo is off, the remaining amount of delayed position pulse is ignored when servo is on.

Input pulse frequency [St-06]

Displays the frequency of the input pulse.

5.3.4 Display related to torque and load

. Current operation torque [St-07]
Displays the energy (load) output by the servo motor as a percentage compared to the rated output.
. Current command torque [St-08]

The internal torque command calculated from the servo control algorithm is displayed as a
percentage of the rated torque.

. Accumulated overload rates [St —09]

Displays the current energy (load) to the rated energy (load) of the servo motor as a percentage.
Instantaneous maximum load rates [St-10]

Displays the maximum (peak) load from the time the servo power is turned ON and control starts to
the present as a percentage compared to the rated output.

. Torque limit [St-11]

Displays the maximum value of the torque that the servo motor can output as a percentage of the

rated torque.

DC Link voltage [St-12]

* The normal DC link voltage of a standard drive using 220[V] power is about 300[V].

¢ The maximum permissible DC link voltage of a standard drive using 220[V] power is 405[V].

» If the DC link voltage limit is exceeded when there is a lot of regenerative energy or the capacity
of the regenerative resistor is small, an overvoltage alarm [AL-41] occurs.

* Itis suitable when the DC link value is less than 385[V] in the regeneration section.

Regeneration overload [St-13]

Displays the overload rate for the regenerative capacity of the servo drive.
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5.3.5 |/O status display

1. CN1 I/O input status[St-14]

Refer to “5.1.5 External Input Signal Display [St-14]”
2. CN1 I/O Output contacts status[St-15]

Refer to “5.1.7 External Output Signal Display [St-15]"

5.3.6  Other status and data display

1. Display data (Pulse) within 1 rotation [St-16]
Displays the data (Single-Turn Data) within one rotation of the encoder in units of [Pulse].
2. Display data (degree) within 1 rotation [St-17]
Displays the data (Single-Turn Data) within one rotation of the encoder in units of [degree]
3. Multi-rotation data display [St-18]
Displays the multi-turn data of the encoder.
4. Internal temperate display [St-19]
The value of the internal temperature sensor of the servo drive is displayed in [°C].
5. Motor rated speed display [St-20]
Displays the rated speed of the currently installed motor in [RPM] units.
6. Motor maximum speed display [St-21]
Displays the maximum speed of the currently installed motor n [RPM] units.
7. Motor rated current display [St-22]
Displays the rated current of the currently installed motor in [A] units.
8. Phase U current offset display [St-23]
Displays U-phase current offset in [mA] units.
9. Phase V current offset display [St-24]
Displays Phase V current offset in [mA] units.

5.3.7 Version display.

1. Software version display [St-25]
Displays the currently installed software version.

A 0.01.

— 1t

Encoder Type O/S version Drive capacity

Chara
cter

Drive capacity
Default
100 [W]

200 [W]

400 [W]

750 [W]
1.0 [kW]
2.0 [kwW]
3.5 [kwW]
5.0 [kw]
7.5 [kw]
15 [kwW]

Encoder Type

Quadrature

A (Incremental)

B Serial

]>&O(X)\IO\U'1AUUN—\O§
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5.4

Parameter setting

5.4.1

System parameter setting

1. Motor ID setting [P0-00]

Please refer to ID: xxx

2. Encoder setting

Encoder type [P0-01]

Please refer to the Encoder information on the label attached to the motor and the table below.

Encoder pulse [P0-02]

Please refer to the Encoder information on the label attached to the motor and the table below.
Please note that the encoder type is different depending on the part APM-SB04A0K1G103 o in

of INPUT on the label attached to the motor.

the model name of the motor.

Label attached to the motor System parameter setting
) Encoder Type Enc Resolution
APM-SB04ADK1G103 [P0-01] [P0-02]
A~G (Incremental Type) 0 1024~6000p/r
N (Serial Type) 1 19 [bits]
M (Multi turn Type) 3 19 [bits]

Notel) For the serial type, the values of P0-00, P0O-01, and P0-02 are set automatically when the

motor is connected.

Note2) Incremental type is p/r input, and serial and multi-turn types are bit input.

3. Operation mode setting [P0-03]: Sets the servo operation mode.

Operation mode Operation method

0 Torgue control operation

1 Speed control operation

2 Position control operation

3 MODE contact ON: position control operation / MODE contact OFF:
speed control operation

4 MODE contact ON: speed control operation / MODE contact OFF:
torque control operation

5 MODE contact ON: position control operation / MODE contact OFF:
torque control operation

4. System ID setting

When communicating with the servo using RS422 communication or BUS communication, you can

use it by giving the servo an ID. In this case, options are required regarding communication.
Communication speed setting[P0-04]

Baud Rate, which is the communication speed of RS422, can be selected.

¢ 0:9600[bps]

¢ 1:19200[bps]
¢ 2:38400[bps]
¢+ 3:57600[bps]
System ID[P0-05]

It is used to communicate with servos individually by giving each servo its own ID.

5. Main power input mode setting [P0-06]
Set the input mode of the main power and the processing method in case of phase loss.

DIGIT1: set main power input type

(0: single-phase power input, 1: Three-phase power input)

DIGIT2: Set error and warning handling in case of main power phase loss.

(O: Error in case of main power phase loss, 1: Warning in case of main power phase loss)
DIGIT5: Set whether to apply analog input speed in multi-step speed control.
(0: Analog speed applied, 1: Analog speed not applied)
6. RST check hour setting [P0-07]
Set the check time in case of main power phase loss.
7. Setting Display Parameters at starting [P0-08]
Set parameters to be initially applied when servo power is turned on.

| 5-97



5. Parameter Description

5-98

10.

11.

12.

13.

14.

15.

16.

* The setting value is divided into 0 to 25 from [St-00] to [St-25] and sets the number of the
corresponding parameter.

Regenerative overload derating factor setting [P0-09]

This specifies the derating factor which checks for regenerative resistor overloads. If the derating

value is set below 100%, an overload alarm occurs at a time proportional to the set value.

Set regenerative resistor value [P0-10]

Set the resistor value of the regenerative braking resistor. When set to 0, the resistor value built into

the drive is used.

Regenerative resistor setting

Set the capacity of the currently installed regenerative resistor. When set to 0, the built-in resistor

capacity of the drive is used.

Overload detection basic load factor setting [P0-12]

Indicates the load rate at which a continuous overload check is initiated. If set below 100, overload

check starts early and overload alarm occurs early.

Overload warning level setting [P0-13]

Set the level at which the continuous overload warning signal is output. A warning signal is output

when the set % value compared to the alarm generating value is reached.

Encoder pulse division output (encoder output division [P0-14])

When outputting the encoder signal from the servo to the outside, the output pulse divides and

output by the set division value (encoder output division [P0-14]).

* ex) Set the division value (pulse output division [P0-14] = 12000) in the motor with encoder
3,000 [ppr]

=> Encoder pulse output: 3,000[ppr] x4=12,000[ppr]

PWM OFF delay time setting [P0-15]
Sets the delay time for actual PWM OFF when the servo OFF command is executed. In other
words, when the brake of the motor is driven by the output contact “BRAKE” signal, after the servo
is turned off, the “BRAKE” signal is turned off and set delay time, at which actual PWM is turned off
to prevent the motor from flowing in the vertical axis during the delay time during which the motor
brake is applied. (Setting range: 0~1000[ms], Initialization value 10)
DB control mode [P0-16]: Sets the DB control mode.
* 0: Hold after DB Stop,
e 1: Release after DB Stop
* 2: Release after free run stop
e 3: Hold after free run stop
Servo function setting bit [P0O-17]
Set the function of the drive by DIGIT
e DIGIT 1 -> sets the driving direction of the servo.
¢+ 0: CCW (Forward), CW(Reverse)
¢+ 1: CW (Forward), CCW(Reverse)
e DIGIT 2 -> Sets the servo lock.
¢+ 0: Unused
+ 1: Used(Torque increase at analog command stop)
* DIGIT 3 -> Open collector output setting
+ 0: Unused
¢+ 1:Used(ALO, AL1, AL2 output contacts -> Open collector A, B, Z output)



5. Parameter Description

Alarm Code Group Alarm Code Name
AL-10 IPM Fault
AL-11 IPM Temperature
1 Current AL-14 Over Current
AL-15 Current Offset
AL-16 Over Current
AL-21 Continuous Overload
2 Load AL-22 Room Temperature
AL-23 Regen Overload
AL-24 Motor Cable Open
AL-30 Encoder Comm
AL-31 Encoder Cable Open
3 Encoder/Motor AL-32 Encoder Data Error
AL-33 Motor Setting Error
AL-34 Encoder Z Phase Open
AL-35 Low Batter Error
AL-40 Under Voltage
AL-41 Over Voltage
4 Voltage AL-42 RST Power Fail
AL-43 Control Power Fail
AL-50 Over Speed Limit
5 Control AL-51 Position Following
AL-53 Over Pulse CMD
AL-54 Speed Deviation
_ AL-55 Motor Over Run
6 Communlcat;on and AL-63 Parameter Checksum
parameter AL-74 Parameter Range
. AL-71 Invalid Factory Setting
7 Standard settings AL72 GPIO Setting
* DIGIT 4 -> Monitor output voltage setting (Apply to both monitor 1 and 2)
¢+ 0:-10~+10V

¢ 1:0~+10V
¢ DIGIT 5 -> Set EEPROM communication save.
¢ 0: EEPROM used
* 1:EEPROM not used

. DAC output setting
There are 2 DAC outputs, and the value corresponding to the data is output according to the set
condition at a cycle of 200[usec] each.
* DAC output type [P0-18 DIGIT1, DIGIT2]

Form Data contents Form Data contents
0 Speed Feedback[RPM] 5 Following Error[pulse]
1 Speed Command[RPM] 6 DC Link Voltage[V]
2 Torque Feedback[%)] D Speed command(User)[RPM]
3 Torque Command[%] E Torgue command(User)[%)]
4 Position Command i
Frequency[0.1Kpps]

e DAC output scale [P0-23], [P0-24]
If the output value is too small or too large, it can be output by properly enlarging or reducing
the ratio. Set the magnification [Unit/V] of analog output channels 1~2.

(Speed [RPM], Torque [%], Position command frequency [0.1Kpps], Position [pulse], DC Link

V)

ex) Channel 1 scale 100=> Outputs 100[RPM] as 1[V].
* DAC output offset [P0O-19], [P0-20]
Set the offset [Unit/V] of analog output channels 1~2.
(Speed [RPM], Torque [%], Position command frequency [0.1Kpps], Position [pulse], DC Link

)

| 5-99



5. Parameter Description

5-100

5.4.2 Control parameter setting

The setting sequence of control parameters is as follows.

* Load inertia ratio [P1-00] setting: Refer to “6.2.6 Automatic Gain Tuning [Cn-05]"

* Position proportional gain [P1-01], [P1-02] adjustment
Increase within the range where the servo motor does not overshoot or oscillate. (Do not use
during speed operation or torque operation.)

* Speed proportional gain [P1-06], [P1-07] adjustment:
Increase within the range where the servo motor does not vibrate.

* Speed integral time constant [P1-08], [P1-09] adjustment:
Refer to the table below to set according to the setting value of the speed proportional gain.

(1) Inertia ratio setting [P1-00]

Calculate the load inertia according to the mechanical system and set the ratio by calculating
the ratio to the rotor inertia in the motor characteristics table.

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.

* The table below is the recommended value of appropriate control gain according to the load

inertia ratio.
Inertia ratio Gain setting range
Motor . Position Speed .
Flange | ¢ [Inertia] : : Speed integral
ategory (multiple) proportional | proportional —n
P gain gain 9

Low inertia 1~5 40 ~ 90 400 ~ 1000 10 ~ 40
40 ~ 80 Ii\::gr(:ilz 5~20 20~70 200 ~ 500 20 ~ 60

High inertia 20 ~50 10 ~ 40 100 ~ 300 50 ~ 100

* |If it is difficult to calculate the inertia ratio, the inertia ratio can be tuned during trial operation.

(2) Position control gain

Differ FF filter Feed forward gain
. > Time >
ential constant [P1-04]
Position + Speed ;
Position + error Proporltlonal + comman
command gain »
- [P1-01]
Current
position
Pulse Prescale
output [PO-14]

= Position Command: It counts the position command pulse input from the outside and converts it into
a position command value, applies the electronic gear ratio, and uses it as an internal position
command through [P1-03] position command filter. If the numerator of the electronic gear ratio is
large, the external input position command pulse change has a large effect on the internal position
command change, so it is necessary to adjust [P1-03] position command filter time constant to
alleviate it.

= Current Position: It counts the pulse signal received from the encoder and converts it into the
current position value using the electronic gear ratio setting.
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= Position proportional gain [P1-01], [P1-02]: The difference between the position command and the
current position is converted into a speed command by multiplying the position proportional gain.
* Recommended setting = speed proportional gain [P1-06] / 10

= Feed forward gain [P1-04]: It is used to shorten the positioning time by obtaining the gradient as the
differential value for the position command and adding the speed command to this gradient. If this
value is too large, overshoot may occur in position control or position control may become unstable.
Therefore, it is necessary to set it to an appropriate value by gradually increasing it from a small
value while watching the trial run.

= Feed forward filter [P1-05]: In the feed forward control filter, control fluctuates when the position
command changes too rapidly. In such cases, you can set filter values to eliminate oscillations
caused by rapid changes.

(3) Speed control gain

Analog

speed Speed command Speed integral
command | fijter time constant > time
[P1-10] constant[P1-08]
. Torque
Digital speed . + Speed command
command > »  proportional
B gain[P1-06]
Current
speed
Speed feedback filter Encoder signal
time constant — Speed calculation &—————
[P1-11]

A

Current torque

= Speed command: The analog speed signal input from the outside is used as a speed command
through the speed command filter [P1-10], or the digital speed command is used in the [RPM] unit
set in the internal parameter.

= Current speed: The speed is calculated by counting the encoder signal according to time, and the
calculated speed is used as the current speed through a filter. At this time, an algorithm that
estimates the speed using the current torque and inertia is used to compensate for the speed
calculation error at very low speeds during speed calculation. Therefore, accurate setting of motor
constant and inertia ratio has a lot to do with motor speed control stability.

= Speed integral time constant [P1-08]: The integral value for the speed error, which is the difference
between the command and the current speed, is obtained, and this value is multiplied by the
integral time constant to convert into a torque command.
If the integral time constant is reduced, the transient response characteristics can be improved to
improve the speed followability, but overshoot occurs if it is too small. Also, if it is too large, the
transient response characteristics are degraded and it is operated with proportional control
characteristics.

Recommended setting = 10000 / speed proportional gain [P1-06]

A ow .
Speed ‘/1 jlgh
Command /\\

speed / s = ——

Tracking
speed

v

Time
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= Speed proportional gain [P1-06]: The speed error is multiplied by the proportional gain and
converted into a torque command.
If this value is large, the speed response becomes faster and the speed followability increases, but
if it is too large, vibration occurs. Also, if this value is small, the speed response becomes slow, and
the speed follow-up becomes poor, and the servo loses power.

A
Speed

commard 0000000000
speed PR

high

~ low

»
»

Time

= Speed feedback filter time constant [P1-11]: If the motor speed fluctuates due to drive system
vibration or if vibration occurs due to gain when a load with too much inertia is applied, the vibration
can be suppressed by applying a filter to the speed feedback. At this time, if the value is too large,
the speed response decreases and the control performance deteriorates.

Recommended setting = 0~ Speed integral time constant [P1-08]/ 10

(4) Torgue command filter time constant setting [P1-12]

The stability of the command signal can be improved by setting a digital filter for the digital
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

(5) Torque limit setting [P1-13], [P1-14]

The maximum torque limit for forward rotation [P1-13] and the maximum torque limit for
reverse rotation [P1-14] can be set individually. The setting is displayed as a percentage of
the rated torque, and the standard is 300[%].

(6) Gainl<->Gain2 switching mode setting[P1-15] OxOF (DIGIT 1)

Set the speed gain switching mode. [OxOF (DIGIT 1)]

= 0: Only the gain 1 is used.

= 1: ZSPD automatic gain switching
In the case of zero speed, switching from gain 1 to gain 2
Switching from gain 2 to gain 1 in the opposite case.

= 2:INPOS automatic gain switching
Switching from gain 1 to gain 2 in the case of in Position
Switching from gain 2 to gain 1 in the opposite case.

= 3: Manual gain switching
Switching from gain 1 to gain 2 when gain2 contact point is on.
Switching from gain 2 to gain 1 in the opposite case.

(7) Gainl<->Gain2 switching time setting[P1-16]

= Set the gain switching time during operation.
= Gain 1->Gain 2, Gain 2->Gain 1 switching is scheduled according to the time setting.
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(8) P/ PI switching mode setting [P1-15 DIGIT2]

Set the P, PI control switching mode. [OxFO (DIGIT 2)]

0: only PI control

1: P control when the command torque is higher than the set torque [P1-24]

2: P control when the command speed is higher than the set speed [P1-25]

3: P control when the current acceleration is higher than the setting acceleration [P1-26]

4: P control when the current position error is higher than the set position error [P1-27]

= P control when PCON contact is ON (take priority over other conditions)

By using these functions, the position operation characteristics can be improved by applying
the P control operation stop function after Pl control operation.

(9) Resonance avoidance operation setting [P1-17], [P1-18], [P1-19]

Torque
output

Resonance avoidance
Pl frequency[P1-18]

¢ forque output™

frequency
«—

Resonance avoidance range BW
[P1-19]

Depending on the system, if vibration due to mechanical resonance occurs at a specific
frequency, the vibration due to resonance can be suppressed by suppressing the torque output

for this frequency band.

= Resonance avoidance operation [P1-17]
e 0: Unused
1: Used
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5.4.3 Analog input/output parameter setting

(1) Analog speed scale setting

= Analog speed command scale [P2-17]: Set the analog speed command value at 10 [V] in [RPM]
unit. At this time, the maximum setting value is the maximum motor speed.

= Analog speed command offset [P2-18]: There are cases where a certain voltage exists even at 0
speed command on the analog signal connection circuit. At this time, you can compensate by
setting the voltage value corresponding to a certain voltage as an offset. The unit is set in [WV] unit.

= Zero speed command clamp setting

Speed
A A
» +10[V] -mVI | »+10[V]
-10v] Voltage -10[V] ; +v:
;1™ Zero| speed command
: ' clamp voltage

Zero speed command clamp voltage
[P2-19] = Not O[mV]

Zero speed command clamp voltage”
[P2-19]1=0

(2) Analog torque scale setting

= Analog torque command scale [P2-20]: set the analog torque command value at 10[V] as a
percentage compared to the rated torque. At this time, the setting must be used within the torque
limit [P1-13] [P-14] set value of the system parameter setting.

= At this time, the setting must be used within the torque limit [P1-13] [P-14] set value of the system
parameter setting. At this time, you can compensate by setting the voltage value corresponding to a
certain voltage as an offset. The unit is set in [MWV] unit.

= Zero torque command clamp

Torque
i 4
-mv
10[V] SO o ' e
Voltage 1<——> Zero| torque command
| i clamp voltage

Zero torque command clamp voltage
[P2-22] = Not O[mV]

Zero torque command clamp voltage
[P2-22] = 0
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5.4.4 1/O parameter setting

(1) Position operation parameter setting

= Position reach output range [P2-11]: When the error pulse value, which is the difference between
the command position pulse and the tracking position pulse, is within the setting range, the
positioning completion signal is output.

A
Pulse counter Command pulse
counter
g >
Error rackingf pulse
counter
pulse :
Position
reached output
range [P2-T11 L.
>
Time
Positioning Ii
completion
output

If the setting value is too large, the positioning completion output signal may occur during operation
according to the position command pulse, so it must be set to an appropriate value.

= Position operation tracking error range [P4-11]

A
Command pulse
counter
Pulse counter
Position
tracking error
range
Tracking pulse
Error : counter
pulse :
: Time
Position r
tracking error '
range

If the error pulse is greater than the set value of the position operation following error range, the
position following error alarm [AL-51] occurs.
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(2) Speed control parameter setting

Speed 4

Speed reached
output range

[P2-13]

Command
speed

Zero speed
output !
range[P2-12]
Zero speed(ZSPD) Time g

4

Speed
reached(INSPD)

= Zero speed output range [P2-12]: When the current speed is below the set speed, the zero speed

signal is output.
= Speed reach completion output range [P2-13]: Speed reach completion signal is output.

(3) Brake signal output parameter setting

A
Speed
Motor operation speed Servo OFF
or Alarm
/ trigger
E
__________________________ | Brake signal output
a i operation speed[P2-14]
i 1
>
Time
Servo ON
input
Brake signal
output !
! . Brake signal output
' Within 50
> mseq - 14— delay time[P2-15]

= Brake signal output operation speed [P2-14], brake signal output delay time [P2-15]
If an alarm occurs while operating the motor with the servo by applying the servo built-in brake to
the vertical axis, or if the servo is decelerated by servo OFF, the operation condition among brake
signal output operation speed [P2-14] or brake signal output delay time [P2-15]. This function
prevents the vertical axis from falling with the motor brake by turning the brake signal “OFF” by the
first satisfied signal.
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(4) Position pulse clear mode [P2-16]

Set the operation method of position pulse clear mode in position operation mode

Setting Operation method
Operates only at the edge that converts contact OFF -> ON i
0 Does not operate in OFF or ON state
1 Operates immediately when the contact is on_Level and maintains torque when
high is input.
2 Operates immediately when the contact is on_ Level, and maintains torque at O

when High is input.

(5) Output signal logic definition setting [P2-10]

You can change the output condition of the current output contact to the initial state ON or

OFF.
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5.4.5 Speed operation parameter setting

(1) Speed command [P3-00]~[P3-06]

You can operate by setting the operation speed in [RPM] units. The operation speed is
selected according to the speed command input contact point.

SPD1 SPD2 SPD3 Speed control
OFF OFF OFF Analog speed command
ON OFF OFF Digital speed command 1
OFF ON OFF Digital speed command 2
ON ON OFF Digital speed command 3
OFF OFF ON Digital speed command 4
ON OFF ON Digital speed command 5
OFF ON ON Digital speed command 6
ON ON ON Digital speed command 7

[P0O-06] Depending on Bit 5 setting, whether to apply analog speed command can be set.

(From O/S Ver 1.47)
0: In case of multi-step speed control, analog speed command is applied

1: In case of multi-step speed control, analog speed command is not applied

(2) Jog acceleration/deceleration time

= Acceleration time [P3-08]: Specifies the time required, in ms, for the motor to reach the rated motor
speed from zero speed.

= Deceleration time [P3-09]: Set the time taken to stop during operation at the rated motor speed in
[ms].

(3) S-drive [P3-11]
You can configure the acceleration/deceleration operation in an S pattern for smooth
acceleration/deceleration.

= 0: Trapezoidal -> acceleration/deceleration time[P3-08], [P3-09] setting
= 1:Sinusoidal -> acceleration/deceleration time[P3-08], [P3-09] + S-Curve time[P3-10] setting

(4) Manual JOG operation [Cn-00]

Press the [Right] key to rotate forward at the JOG operation speed [P3-12], and press the
[Left] key to rotate backward at the JOG operation speed [P3-12].

(5) Programs JOG operation [Cn-01]

Test operation is repeated from Step 1 to Step 4
Set the operation speed ([P3-13]~[P3-16]) and operation time ([P3-17]~[P3-20]) in each step.
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5.4.6

(1) Input pulse logic [P4-00]

Set the type of position command input pulse and the rotation method for each logic.

0: A+B

1: CW+CCW, positive logic

2: Pulse+sign, positive logic

3. A+B

4: CW+CCW, negative logic

5: Pulse+sign, negative logic

Position operation parameter setting

PF+PR Forward rotation Reverse rotation
PULSE PULSE
Phase A+B (CN1-9) (CN1-9)
Positive logic SIGN SIGN
(CNT-11) (CNT-11)
PULSE PULSE
CW+CCW (CN1-9) L Level (CN1-9)
Positive logic SIGN SIGN | |
(CN1-11) (CN1-11) Lleve
C PULSE T T PULSE
Pulse+Directi (CN1-9) (CN1-9)
on =
o . SIGN SIGN
Positive logic (CNT11) H Level CN1-11) L Level
PULSE PULSE
Phase A+B (CN1-9) l l (CN1-9) l l
Negative
o SIGN SIGN
ogic (CN1-11) (CN1-11)
PULSE PULSE j H r
CW+C.CW (CN1-9) H Level (CN1-9)
Negative SIGN SIGN o
logic (CN1-11) N1ty | Hievel
Pulse+Directi PULSE PULSE
on (CN1-9) (CN1-9)
Negative SIGN L Level SIGN
logic (CN1-11) (CN1-11) | HlLevel
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(2) Electrical gearing [P4-01]~ [P4-08]

The electronic gear ratio sets the relationship between the position command input pulse
and the motor encoder pulse as a humerator/denominator, and is set so that no error occurs
during position operation. The setting method is as follows.
Electrical gear ratio = feed per input pulse x number of pulses per motor rotation / feed per
motor rotation
EX) When the deceleration ratio is 1/2, the ball screw lead is 10 [mm], and the encoder pulse
is 3000 pulses in the command unit controlled by 1 [#m] per pulse.
1. Feed per input pulse = 1x10-3=0.001[mm]
2. Number of pulses per motor rotation = Encoder pulse numberx4=3000x4= 12000
3. Feed per motor rotation = 10x1/ 2=5[mm]
4. Electrical gear ratio = 12000x0.001/5=12/5
Therefore, the numerator of the electrical gear ratio is “12” and the denominator of the
electrical gear ratio is “5”.

Notel) In the case of 3000-pulse encoder, 12000 pulses per revolution are achieved because the servo
drive multiplies by 4 in the incremental type encoder signal method.
Note2) At this time, the motor speed ([RPM])
Motor speed = 60 x electrical gear ratio x input pulse frequency / number of pulses per motor
rotation
Note3) The error pulse [St-05], which is the difference between the command pulse and the tracking pulse
during operation, is as follows.
Error pulse = command pulse frequency x electrical gear ratio x {1-(0.01 x [P1-05])}/[P1-01]
Note4) In the serial type encoder signal method, it is 524288 pulses per rotation without 4 multiplication.
Note5) Caution) Please be aware that driving errors may occur when the value of the final gear ratio

(numerator/denominator) exceeds the decimal point or 60000.

(3) Backlash compensation [P4-13]

In position pulse command operation, if the operating distance per revolution changes due to
wear of the machine, it can be used by adjusting the amount of change due to wear with
offset.

(4) Electrical gear ratio offset adjustment

If the driving distance per rotation changes, the amount of change due to wear can be
adjusted with an offset.

= Electrical gear ratio setting mode[P4-09]
* 0: Use electronic gear ratios 1-4.
* 1: Electrical gear ratio 1 is used and the value set in the electronic gear ratio numerator is

overridden.

= Electronic gear ratio numerator offset setting
In the example above, if the numerator is “12000” and the denominator is “5000” and the 'EGEAR1’
contact is “ON”", [P4-10] setting value increases by 1, and if the 'EGEAR2' contact is “ON”, [ P4-10]
setting value is reduced by 1 and saved in [P4-10] parameter.

If the offset set in this way is “2”, the electrical gear ratio is applied from “12000/5000” to
“12002/5000” and operates. Also, if the offset is “-2”, the electrical gear ratio is applied from
“12000/5000” to 11998/5000 and operates.
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5.5 List of alarms and warnings

5.5.1 Summary display list of servo alarm status

When an alarm occurs, the fault signal output contact point (ALARM) is turned off, and the
motor is stopped by Dynamic Brake.

AV Name Content Check Items
Code
Check drive output incorrect
wiring/encoder incorrect wiring.

AL IPM Fault Over current(H/W) Check Motor ID/Drive ID/Encoder settings
Determine whether there is a conflict or
binding in the equipment.

Check drive output incorrect wiring,
encoder incorrect wiring.

P IPM temperature IPM overheating Check Motor ID, Drive ID, Encoder
settings.

Determine whether there is a conflict or
binding in the equipment.

Check drive output incorrect wiring,
encoder incorrect wiring.

L -4 Over current Over current(S/W) Check Motor ID, Drive ID, Encoder
settings.

Determine whether there is a conflict or
binding in the equipment.
- Check if [St-23], [St-24] are more than

oo

AL 5 Current Offset Current offset error 10% of the rated current, replace the drive
Check drive output incorrect wiring,
encoder incorrect wiring.

Rb -k Over Current(/CL) Over current(H/W) SC‘:ticr:‘I;Sl\/lotor ID, Drive ID, Encoder
Determine whether there is a conflict or
binding in the equipment.

Determine whether there is a conflict or
binding in the equipment.
Check load status, check brake operation

i . . status.

HE =24 Continuous overload Continuous overload Check drive output incorrect wiring,
encoder incorrect wiring
Check Motor ID, Drive ID, Encoder
settings.

Check drive internal temperature [St-19].

Ry =27 Room Temperature Drive overheating Cooling fan installation, load condition
inspection
Input voltage, regeneration braking

Ry -23 Regen. Overload Regenerative overload resistor and wiring check.

Drive replacement

HY-2M Motor Cable Open Motor disconnection Motor wiring

Rl -an Encoder Comm. Serial encoder Check for incorrect wiring of the serial

communication error encoder cable

gy -3 Encoder Cable Open Encoder cable open Check whether cable is disconnected.

AL-3¢ Encoder Data Error Encoder data error mn%f] Setting value, check encoder

AL -33 Motor Setting Error Motor ID setting error Check [P0-00] setting value.

Al - 34 | Encoder Z PHASE Open Encoder Z phase Check whether cable is disconnected.

disconnection

Rl =35 Low Battery Error Low Battery Error Sgggl-lhjtz té?]téﬁgyerreplacement when using
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Alarm

Code Name

Content

Check Items

XAfter replacing the battery, power is re-

applied and origin operation is required.
(Applies from S/W Ver 1.28)

|

Preset Error

-
=

Encoder initialization

Back-up battery replacement when using
absolute encoder.

Lack of voltage and first coupling of
encoder.

X After replacing the battery and alarm

reset, power is re-applied and origin
operation is required.

|

Ny
[

T
ja

Under Voltage

Low Voltage

Check input voltage, check power wiring.

x|

—
()

-

Over Voltage

Over voltage

Input voltage, braking resistor damage
and wiring.

Excessive regenerative operation, check
regenerative resistor.

n
=

-42

RST Power Fail

Main power error

Check power supply wiring and power
supply.

x|
==

Control Power Fail

-43

Control power error

Check power supply wiring and power
supply.

n
=

-50

Over Speed Limit

Over speed

Check encoder error, encoder setting
value, encoder wiring, gain setting, motor
wiring, motor ID, electrical gear ratio,
speed command scale

x|

—
[}

LR

Position Following

Excessive positional error

Check the position command pulse
excessive [P4-11] setting value, wiring and
limit contact, gain setting value, encoder
setting, and electrical gear ratio setting.
Check equipment restraints and load
conditions.

Over Pulse CMD

Pulse command frequency
error

Check pulse command frequency from
upper controller.
Check Command pulse type.

Speed Deviation

Excessive speed error

Check drive output incorrect wiring,
encoder incorrect wiring.

Check equipment restraints and load
conditions.

Motor Over Run

Runaway motor

Check drive output incorrect wiring,
encoder incorrect wiring.

Check equipment restraints and load
conditions.

i
Ny

Parameter Checksum

Parameter error

Check parameter values.

Parameter Range

Parameter range error

Check parameter values.

n
=

Invalid Factory Setting

Factory setting error

Check parameter values.

o u
=

=u

bt

[}
]|~ R R
LE ] DN PR L RX

GPIO Setting

Output setting error

Check parameter values.

A Caution

If the motor and encoder cable are replaced while the absolute encoder is in use, or if the battery is
replaced with the servo power off, the multi-turn data of the encoder will be lost.

If the encoder loses multi-turn data, there is a risk of equipment malfunction or accident, so be sure

to operate after originating.
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5.5.2

Summary display list of servo warning status

If a warning code is displayed in the current operation status [St-00], the servo drive is operating in an
abnormal state, so check the parts corresponding to the inspection items.

Warning
status Name Contents and cause Check Items
(CODE)
ogon . Main power is not applied when [P0-06]
o-at RST_PFAIL Main power source loss DIGIT? is set to 1.
When applying the absolute value
H-0 LOW_BATT Low battery encoder, the output voltage of the
encoder backup battery is insufficient.
H-04 OV_TCMD Excessive torque command | command exceeding the maximum
set torque was input.
H-0g OV_VCMD Excessive speed command A command exceeding the maximum
set speed was input.
o an . The maximum setting overload [P0-13]
Bl OV_LOAD Overload warning setting range has been reached.
uoon . . The motor current capacity is greater
H-24 SETUP Capacity selection than the drive current capacity.
oo . When [P0-06] DIGIT2 setting is 1, DC-
H-Hi UD_VTG Low battery warning link voltage is less than 190V.
y-8n EMG EMG Contact Check I/O wiring and [P2-09] set
L

value....

Warning codes are displayed in hexadecimal, and when two or more warnings occur simultaneously,
the sum of each warning code is displayed. For example, [W-0C] is displayed when [W-04] Excessive
torque command and [W-08] Excessive speed command occur simultaneously

When [W-80] occurs, SVON is changed from ON to OFF, and it is automatically released when I/O
power is turned on or the contact logic is changed.
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6. Handling and Operating

6.1  Checklist before driving

In order to prevent safety accidents and product damage caused by servo motor operation
during trial operation, check the following and take measures to ensure that there are no

6-114

problems.
6.1.1 Check wiring
1. Check if the correct voltage (AC 200 [V]) is applied to the power input terminal.
2. Are the power lines (U, V, W, FG) between the drive and motor properly connected?
3. Is the 24[V] voltage connected to the control signal without any problems?
4. s the regenerative resistor suitable for the capacity, and is there any problem with the connection?
5. Is the wiring cable severely bent or is there any part where pressure is applied?
6. Are there any problems with grounding and shielding?
6.1.2 Drive signal (CN1) wiring check
Make sure that the wiring and contact status of the driving signal is as follows.
Pin No. Pin name Selilclas Pin No. Pin name e
status status
18 EMG ON 19 CWLIM ON
47 SVON OFF 20 CCWLIM ON
48 STOP OFF 17 ALMRST OFF

The above state is the factory default state, depending on the input signal allocation ([P2-00],

[P2-01], [P2-02], [P2-03], [P2-04]) settings, the assigned function may be different.
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6.1.3 Check operating atmosphere

Check that there is no metallic powder or moisture in the wiring area.

6.1.4 Machine status check

[EEY

. Are there any abnormalities in the servo motor coupling?
. Is there any loosening or breakaway of fastening bolts?
Are there any obstacles in the driving area of the machine?

w N

6.1.5 System parameter check

1. Is there anything wrong with motor ID setting [P0-00]?

2. Are there any abnormalities in encoder type [P0-01] and encoder pulse [P0-02]?
3. Is the control gain set to an appropriate value?

*Note: Please refer to “Appendix 9.2 Test Procedure”.
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6.2

6.2.1

Handling and Operating

Manual JOG operation [Cn-00]

Manual JOG operation is performed by the drive alone.
[Jog] is displayed when [SET] key is pressed in [Cn-00]
(However, when EMG, CW/CCW contact is ON in external I/O)

When [SET] key is pressed, [SV-on] is displayed and the servo is in ON operation status.
If an alarm occurs, check the wiring or other sources of alarm, take action, and try again.

1.

2.

When the loader status is as follows, “ =~
after turning the SVON contact OFF.

" 77 " External /O SVON contact is ON. Please try again

While pressing the [UP] key, the motor rotates forward (CCW) at the JOG operation speed [P3-12].
While pressing the [DOWN] key, the motor rotates reverse (CCW) at the JOG operation speed [P3-

12].

If you press the [SET] key again, manual JOG operation ends and the servo turns OFF.
Press and hold the [MODE] key to return to the operation parameter screen [Cn-00].

Related parameter Speed Initial
[P3-08] Speed command accel. time[ms] 0
[P3-09] Speed command decel. time[ms] 0
[P3-10] Speed command S-Curve 10
time[ms]
*[P3-11] Speed operation pattern 0
[P3-12] JOG operation speed[RPM] 500
“*displayed parameters cannot be modified when servo is ON.
[Example of how to operate manual JOG operation]
Sequen | Loader display after key to use Operation explanation
ce operation
1 J_' o L Displays speed control mode with main
PRSP Ll power and control power applied
2 e - - ‘-’é n Press the [MODE] key t to [Cn-00
Lo IR} .| y to move to [Cn-00].
3 [ r n Press the [SET] key to enter manual JOG
L0l | operation.
4 '-' | ¥ iRyl n Press the [SET] key t
e Pl x| . y to turn the servo ON.
When the [UP] key is pressed while the
5 J_' | N B n servo is ON, it rotates in the forward
= Lt st rotation (CCW) direction. When you
release your hand, the motor stops.
When the [DOWN] key is pressed while
6 j_' | N B n the servo is ON, it rotates in the reverse
= L L rotation (CW) direction. When you
release your hand, the motor stops.
TR Y | 'l i n Press the [SET] key to turn the servo ON.
Tl | ,
r ' Hxi n Press and hold the [MODE] key for about
8 LT iy ‘ 1 second to return to [Cn-00].
X“ | “is a blinking mark.




6. Handling and Operating

6.2.2

Programs JOG operation [Cn-01]

It operates continuously according to a pre-determined program.

1. [P-Jog] is displayed when [SET] key is pressed in [Cn-01] parameter.
2. When [SET] key is pressed, [run] is displayed and after servo ON, program JOG operation is
performed.
(If an alarm occurs at this time, check the wiring of the servo or other sources of alarm, take action,
and then try again)
3. If you press the [SET] key again, program JOG operation ends and the servo turns OFF.
4. Press and hold the [MODE] key to return to the operation parameter screen [Cn-00].
5. The operation step is continuously operated by repeating 4 steps from 0 to 3, and the operation
speed and time are set in the parameters below.
Relkiee Speed Initial
parameter
[P3-08] Speed command accel. time[ms] 100
[P3-09] Speed command decel. time[ms] 100
[P3-10] Speed command S-Curve 10
time[ms]
[P3-11] Speed operation pattern 0
Program operation Program operation
Step .
speed time
0 [P3-13] [P3-17]
1 [P3-14] [P3-18]
2 [P3-15] [P3-19]
3 [P3-16] [P3-20]

[Example of how to operate program JOG operation]

Sequence | Loader display after key to use operation explanation
operation
et S Displays speed control mode
1 - - 010 with main power and control
- - - - ; power applied.
9 N ¥k n Press the [MODE] key to
D X Ll o move to [Cn-00].
3 (s x § nn Press the [Up] or [DOWN]
Lo Ll : key to move to [Cn-01].
4 o o1 r n Press the [SET] key to enter
) L0t .. program JOG operation.
Press the [SET] key and the
5 N I n motor runs continuously
oLt . according to the pre-
) determined program.
If you press the [SET] key
{ Pt n once more, the continuous
6 B w B =i operation by the program
L A ends. It will be marked as
[done].
r Press and hold and moving
7 P Mt [MODE] key for about 1
second to return to [Cn-01].

“is a blinking mark.
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6.2.3 Alarm reset [Cn-02]

Reset the generated alarm.

1. Contact alarm reset: If ALMRST is turned ON during the input contact point, the alarm status is
reset and becomes normal.

2. Operation alarm reset: If you press the [SET] key in the alarm reset [Cn-02] parameter among
operation parameters, [ALrst] is displayed, and if you press the [SET] key again, the alarm is reset
and returns to the normal status.

X If the alarm continues to persist after the reset operation, check the alarm occurrence condition,

remove the cause, and then try again.
[Example of alarm reset operation method]

Sequence ~GERE dlsp'lay D key to use Operation explanation
operation
Displays speed control mode with
1 main power and control power
applied
Press the [MODE] key to move to
2 o [Cn-00].
3 u Press the [Up] or [DOWN] key to
move to [Cn-02].
Press the [SET] key to enter the
4 n alarm reset mode.
Press the [SET] key to reset the
5 n alarm.
It will be marked as [done].
Press and hold and moving
6 n [MODE] key for about 1 second
to return to [Cn-02].
% __ “is a blinking mark.
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6.2.4  Alarm history read [Cn-03]

Check the saved alarm code history.

[Example of alarm history read operation method]

Sequence Legler dlsp_lay ez key to use Operation explanation
operation
" L Displays speed control mode
1 < 010 with main power and control
- - - = power applied.
5 [ u H u n Press the [MODE] key to move
Lot L0 ) to [Cn-00].
3 [ il u Hn - nu Press the [Up] or [DOWN] key to
Lo Lt g —— move to [Cn-03].
4 D N N N Y uf n Press [SET] key to enter alarm
[N N N RN R | - history reading.
Press the [SET] key to display
the most recent alarm code.
o n ex) Last first history [AL-42]:
5 R | [N : main power phase loss
: 01: Recent alarm history
20: Previous 20th alarm history
Press the [UP] or [DOWN] key
to read the alarm history.
P — - ex) Second recent history [AL-
6 "" ,-‘ - : :" nn 10]: Over current (HW)
- - - . occurred.
01: Recent alarm history
20: Previous 20th alarm history
{ r n Pressing [SET] key to end alarm
7 P R . history reading.
CUL UL N T It will be marked as [done].
" "7 -’ Press and hold the [MODE] key
8 PR il X -. n for about 1 second to return to
- - s ‘ [Cn-03].
% | “is a blinking mark.

X In case of OS Ver 1.02 or later, alarm code “AL-43" is not saved.
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6.2.5

Delete all the saved alarm code.

Alarm history reset [Cn-04]

[Example of alarm history reset operation method]

Sequence LoaeiEr dlspllay e key to use Operation explanation
operation
r S Displays speed control mode
1 i ] 010 with main power and control
- = - = power applied.
5 U w H u n Press the [MODE] key to move
Lo Lt - to [Cn-00].
3 | miIa(n nn Press the [Up] or [DOWN] key to
Lo - move to [Cn-04].
4 [ N N nil RIS u Pressing [SET] key to enter
0 N | alarm history reset.
Press the [SET] key to deletes
5 n alarm history.
B It will be marked as [done].
g Press and hold the [MODE] key
6 ‘.‘ for about 1 second to return to
o [Cn-04].
% “is a blinking mark.




6. Handling and Operating

6.2.

6

Automatic gain tuning [Cn-05]

Automatic tuning operation is performed.

1.

2.

[Auto] is displayed when [SET] key is pressed in [Cn-05] parameter.

When [SET] key is pressed, [run] is displayed and automatic gain tuning starts.

If an alarm occurs at this time, check the wiring of the servo or other sources of alarm, take action,
and then try again.

After the gain adjustment is completed, the inertia ratio [%] is displayed, [P1-00]. [P1-06], [P1-08]
are automatically changed and saved.

Related Name Initial
parameter
[P1-20] Automatic gain tuning speed[100
RPM]
[P1-21] Automatic gain tuning distance

[Example of how to operate automatic gain tuning]

Loader display after

Sequence operation key to use Operation explanation
- Lo Displays speed control mode
1 1= 110 with main power and control
e — - - power applied.
2 [ H n n Press the [MODE] key to move
Lot LU ‘ to [Cn-00].
3 S u H ug: nu Press the [Up] or [DOWN] key
Lon Lt . to move to [Cn-05].
4 [} Lo n Pressing [SET] key to enter
| O X - automatic gain tuning.
When the [SET] key is pressed,
5 ~ o5 n 3 cycles of forward rotation and
- reverse rotation are performed.
When automatic tuning is
- completed, the tuning result is
6 ‘-" " - displayed on the loader.
If re-tuning is desired in this
state, press the [SET] key.
Nat Py M uf Press and hold the [MODE] key
7 - - Y n for about 1 second to return to
R NN N ) \

[Cn-05].

“is a blinking mark.
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6.2.7

Operates Phase Z search operation.

[Z-rtn] is displayed when [SET] key is pressed in [Cn-06].
When [SET] key is pressed, [run] is displayed and the servo is in ON status.

While pressing the [UP] key, the motor rotates forward until the Z-phase position of the encoder is

1.
2.
3.
4,

5.

found.

Phase Z search operation [Cn-06]

While pressing the [DOWN] key, the motor rotates reverse until the Z-phase position of the encoder
is found.
When [SET] is pressed, [done] is displayed and Z-phase search operation ends.

X This function is convenient to use when assembling a machine by finding the position of

the Z phase and assembling it based on a certain standard.

Related Name Initial
parameter
[P3-07] Phase Z search operation speed 10
setting [RPM]

[Example of how to operate Z phase search operation]

Se .
q Loader display after . .
uenc . key to use Operation explanation
operation
e
1 j_' i, | N Displays speed control mode with main
ol m, L LY power and control power applied.

5 i w H x n Press the [MODE] key to move to [Cn-
LT Ly | b o] oo,

. | wi (il ¥ | i'i:': nn Press the [Up] or [DOWN] key to move to
L on L0l pa— [Cn-086].

4 _'J IR NN n Press the [SET] key to enter Z phase
L LN o search operation.

5 © o n Press the [SET] key to turn the servo ON.
When the [UP] key is pressed, it rotates
in the forward direction (CCW) to find the

| or oo o

oot . When the [DOWN] key is pressed, it
rotates in the reverse direction (CW) to
find the Z phase.
P Pt Press the [SET] key to exit the Z-phase
7 Pl : n search operation mode.
== = C A [Done] is displayed as the servo turns off.
8 | wi (il ¥ | i'_:': n Press and hold the [MODE] key for about
L L 1 second to return to [Cn-06].
% _ “is a blinking mark.
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6.2.8 Force input contact ON/OFF [Cn-07]

Forcibly ON/OFF the input contact by the drive alone without the upper controller and 1/O jig.

(1) Forced input ON/OFF Setting

Positioning of the 7-segment LED and CN1 contact correspond as follows.

A ) (8) @ (6) 5 ) A3) ) @

2 WO %O ’QO WO O

When the LED at the location corresponding each contact is turned on, it indicates ON, and
when it is turned off, it indicates OFF.

[Input contacts setting]

No. (A) %) (8) (7) (6) (5) (4) (3) (2) (1)
CNNlop'” 48 18 19 20 46 17 21 22 23 47
Initial

assignmen | orop | gmg | cwum | CCWH | pir ALMR | spp3 | spp2 | sPpi | Svow
t signal M ST

name

If you press the [UP] key at each digit, (A), (8), (6), (4), (2) signals are forcibly turned
ON/OFF.

If you press the [DOWN] key at each digit, (9), (7), (5), (3), (1) signals are forcibly turned
ON/OFF. The number of digits is moved with the [MODE] key.
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(2) Example of Forced input contact ON/OFF

(SVON ON — EMG ON — EMG OFF — SVON OFF)

[Example of Forced input contact ON/OFF]

Sequence Loseien dlspllay D key to use Operation explanation
operation
1 S x H | n Press the [MODE] key to move
Lo L ‘ - to [Cn-00).
5 | RN w Hi nn Press the [Up] or [DOWN] key
Lot Lt - to move to [Cn-07].
3 [ N (& n Press the [SET] key to enter
| R (R - forced input ON/OFF mode.
4 n Press the [SET] key to enter
Lt - forced input bit setting.
5 N n : Press the [DOWN] key to
il - forcibly turn the servo on.
{ Press the [[MODE] key at the
6 | | n n blinking cursor position to move
e ‘ = to the desired digit DIGITS.
. {Ii ; ] n Press the [DOWN] key to
J } [ &l | forcibly turn EMG on.
8 (] n : Press the [DOWN] key to
s ] - forcibly turn EMG off.
------ ' Press the [MODE] key at cursor
9 ' n n position to move to the desired
- ‘ o digit DIGIT1.
10 n Press the [DOWN] key to
dalt —— forcibly turn the servo on.
{ Pt Press the [SET] key to end
11 Pl n Input ON/OFF mode.
- - It will be marked as [done].
r Pt - Press and hold the [MODE] key
12 PR x Wil X H { n for about 1 second to return to
- N ) [Cn-07].

%« | “is a blinking mark.
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6.2.9

Force input contact ON/OFF [Cn-08]

Forcibly ON/OFF the output by the drive alone without the upper controller and 1/O jig.

(1) Forced output ON/OFF setting

Positioning of the 7-segment LED and CN1 contact correspond as follows.

(5) 4 3) 2) 1)
N~ 5~ 5 y =
L Ll ’ ' ’ ' ’

'
!
i

When the LED at the location corresponding each contact is turned on, it indicates ON, and

when it is turned off, it indicates OFF.

[Output setting]

No. (5) (4) (3) 2) (1)
CN1 - pin No. 45 44 43 40/41 38/ 39
Initial assignment INPOS | BRAKE ZSPD READY | ALARM
signal name

If you press the [UP] key at each digit, the (4) and (2) signals are forcibly output ON/OFF.
If you press the [DOWN] key at each digit, the (5), (3), and (1) signals are forcibly output

ON/OFF.

The number of digits is moved with the [MODE] key.

(2) Example of forced output contact ON/OFF

(BRAKE OFF)

[Example of output contact forced ON/OFF operation method]

Loader display after . .
Sequence operation key to use Operation explanation
1 [ w H x n Press the [MODE] key to move to
Lot LUy ‘ _ | [Cn-00].
5 [ H x nn Press the [Up] or [DOWN] key to
Lot Ly . £ | move to [Cn-08].
3 SR A i i N n Press the [SET] key to enter
oL L ot L - forced input ON/OFF setting.
4 WH n Press the [SET] key to enter
P - forced output bit setting.
_______ - Press the [[MODE] key at the
5 N n blinking cursor position to move
A ) and rotate to the desired digit
DIGIT2.
5 ] . n Press the [UP] key to turn OFF the
: - BRAKE signal.
{ - Press the [SET] key to end Input
=t - - It will be marked as [done].
" 7 '-‘ Press and hold the [MODE] key
8 PR il X -' n for about 1 second to return to
- - ; [Cn-08].

_ “isa blinking mark.
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6.2.10 Parameter default [Cn-09]

Initialize parameter data.

[Example of how to operate the parameter default]

Sequence ety dlsp_lay Bl key to use Operation explanation
operation

it I Displays speed control mode with

1 ) 2000 main power and control power
- - - = applied.
| i Y N n Press the [MODE] key to move to
TN X R AR} ) [Cn-00].

5 | m{I( nn Press the [Up] or [DOWN] key to
Lo . move to [Cn-09].

3 | I I N N n Press the [SET] key to enter the
[ [N L - parameter initialization.

- Press the [SET] key to initialize
4 o0ne 0 e
-= - It will be marked as [done].

Pt 7 Press and hold the [MODE] key

5 PR il X n for about 1 second to return to
- - [Cn-09].

[Parameters not applied when Cn-09 parameter initialization]
Parameter Detail parameter

PO-XX P0-00~P0-02, P0O-04, P0O-05, P0O-10, P0O-11, P0O-27~P0-29

P1-XX P1-21, P1-22

P2-XX P2-00~P2-10, P2-17, P2-18, P2-20, P2-21

% “is a blinking mark.
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6.2.11 Automatic speed command offset compensation

[Cn-10]

Offset of analog speed command is automatically corrected.
The adjustable speed command analog voltage range is +1V to -1V. Offset voltages greater
than this range are displayed as [oVrnG] over range and are not compensated for.

The corrected offset can be checked in [P2-18] analog speed offset.

[Example of how to operate offset compensation of automatic speed command]

Sequence Ig\fotz??)rpglr??ilgz key to use Operation explanation
L S x Hx n Press the [MODE] key to display
Lot L ‘ [Cn-00].
2 | i | l'l nn Press the [Up] or [DOWN] key to
Lo [ R < | move to [Cn-10].
3 o_or . n Press the [SET] key to enter the
[N =L L - D offset compensation status.
,-" 1 171 L Press the [SET] key to perform
- - offset correction. [Done] is
4 or n displayed.
Y Nt o [oVrnG] is displayed if it is out of
00007 170 the allowable range.
" ’,-’ Press and hold the [MODE] key
5 P il | ;, ' n for about 1 second to return to
- - [Cn-10].
% | “is a blinking mark.
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6.2.12 Automatic torque command offset compensation
[Cn-11]

Offset of analog torque command is automatically corrected.

The adjustable torque command analog voltage range is +1V to -1V. Offset voltages greater
than this range are displayed as over range [oVrnG] and are not compensated.
The corrected offset can be checked in [P2-21] analog torque offset.

[Example of how to operate offset compensation of automatic speed command]

Sequence ;a:g%;gg;lgz key to use Operation explanation
1 S x Hx n Press the [MODE] key to display
RGN | LN ‘ < | [Cn-00].
2 | g i f nn Press the [Up] or [DOWN] key to
Lo i} < | move to [Cn-11].
3 oo r n Press the [SET] key to enter the
[N} LoL Ll - offset compensation status.
,-" 157 L Press the [SET] key to perform
- - offset correction. [Done] is
4 or n displayed.
' Nt C [oVrnG] is displayed if it is out of
00007 170 the allowable range.
" "Hib ’ Press and hold the [MODE] key
5 PRl il | ; . n for about 1 second to return to
- T Vo e V0 Vedy J [Cn-ll]
% “is a blinking mark.




6. Handling and Operating

6.2.13 Manual speed command offset compensation [Cnh-

12]

Offset of analog speed command is manually corrected.
The adjustable speed command analog voltage range is +1V to -1V. Offset voltages greater
than this range are displayed as [oVrnG] over range is called are not compensated.

The corrected offset can be checked in [P2-18] analog speed offset.

[Example of how to operate offset compensation of manual speed command: -10]

Sequence G dlsp.lay key to use Operation explanation
after operation
1 [ H x n Press the [MODE] key to display
NG N iy N BTN} ] [Cn-00].
5 | N Hiw nn Press the [Up] or [DOWN] key to
Lo U move to [Cn-12].
3 oo r . n Press the [SET] key to enter the
[N R X , offset compensation status.
Press the [SET] key to enter the
4 r7 n offset compensation setting.
Ll , At this time, the current offset
value is displayed.
5 )N 17 nn Press the [UP] or [DOWN] key to
[ 7 adjust desired value.
n Press the [SET] key to save the
{ - : adjusted offset value. [Done] is
> KA R - d- I d.
6 L‘L“"‘ or ISplaye .
If you press the [MODE] key, it
n will not be saved.
" ’-‘ Press and hold the [MODE] key
7 PRl il | ;,— n for about 1 second to return to
- i ' [Cn-12].
x| “is a blinking mark.
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6.2.14 How to operate Manual speed command offset
compensation [Cn-13]

Offset of analog torque command is manually corrected.
The adjustable torque command analog voltage range is +1V to -1V. Offset voltages greater
than this range are displayed as [oVrnG] over range and are not compensated.
The corrected offset can be checked in [P2-21] analog torque command offset.

[Example of how to operate offset compensation of manual speed command]

Sequence G dlsp.lay key to use Operation explanation
after operation
1 R x H x n Press the [MODE] key to display
Lot Lol el [Cn-00].
9 | U Hin nn Press the [Up] or [DOWN] key to
L [k < | move to [Cn-13].
3 o 0 r . n Press the [SET] key to enter the
NN R , offset compensation status.
Press the [SET] key to enter the
4 5 n offset compensation setting.
=1L , At this time, the current offset
value is displayed.
5 ari nn Press the [UP] or [DOWN] key to
= L 7 adjust desired value.
n Press the [SET] key to save the
- ; adjusted offset value. [Done] is
6 00N or displayed.
== o If you press the [MODE] key, it
n will not be saved.
't ’-, Press and hold the [MODE] key
7 Pl il | -, n for about 1 second to return to
- ' [Cn-13].
% “is a blinking mark.
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6.2.15 Absolute encoder reset [Cn-14]

Initialize encoder multi-turn data to O.

[Example of how to reset the absolute value encoder]

Sequence LEZE ey d|sp_lay key to use Operation explanation
after operation
1 | U | l'l n Press the [MODE] key to display
Lot Ly [Cn-00].
) | (SN M N | nn Press the [Up] or [DOWN] key to
Lot [ i} , move to [Cn-14].
3 [ Y wil wil SN n Press the [SET] key to enter the
LN (R R N | - encoder reset status.
n If you press the [SET] key, the
multi-turn data value of the
] i - absolute encoder is initialized.
4 et e L or It will be marked as [done].
n If you press the [MODE] key, it is
‘ not initialized.
" 10d Press and hold the [MODE] key
7 Fail = Wimilm Rin 1 n for about 1 second to return to
= el ‘ [Cn-14].

%“ | “is a blinking mark.

After resetting the absolute encoder value, you can check the initialization value in [st-18].
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6.2.16

Instantaneous maximum load rate initialization [Cn-

15]

This function initializes the instantaneous maximum load rate to 0.

[Example of how to initialize the instantaneous maximum load ratio]

Sequence Lo e dlsp_lay T key to use Operation explanation
operatlon
1 [ u H u n Press the [MODE] key to move to
LT oLy [Cn-00].
) oo i nn Press the [Up] or [DOWN] key to
L/ 04 - move to [Cn-15].
) el Press the [SET] key to enter the
3 s ‘-‘ L ,- n instantaneous maximum load
- - - R ratio initialization status.
4 [ g n Press the [SET] key to display
[ the current maximum load ratio.
[ If you press the [UP] key, the
[ | maximum load ratio in the
5 or . nn forward direction is displayed,
: and if you press the [DOWN] key,
TN | the maximum load ratio in the
= i ] reverse direction is displayed.
n When the [SET] key is pressed,
" the instantaneous maximum load
{ i ' ratio is initialized.
6 L it L or It will be marked as [done].
n If you press the [MODE] key, it is
. not initialized.
Nat ( '- Press and hold the [MODE] key
7 I ’-‘ - ¢ -‘ n for about 1 second to return to
= s il e [Cn-15].
X* | “is a blinking mark.
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6.2.17 Parameter locking [Cn-16]

Set parameter lock.

[Example of how to operate the parameter lock setting]

Loader display after . .
Sequence operar:ioz key to use Operation explanation
1 [ i w H n n Press the [MODE] key to display
DR{R N iy N N} | [Cn-00].
) [ RN H g ‘ nn Press the [Up] or [DOWN] key to
Lot [N ¢ : move to [Cn-16].
3 o i IR wil n Press the [SET] key to enter the
oL QL n - parameter lock status.
L L Press the [UP] key to release the
4 or ‘ nn parameter lock.
s _ Press the [DOWN] key to set the
" ..' ” lLl parameter lock.
- P Press and hold the [MODE] key
5 : o Wit "'-' n for about 1 second to return to
= - o [Cn-16].

“is a blinking mark.

6.2.18 Current offset [Cn-17]

Save the current offset value to [P0-28] ~ [P0-29] parameters.

[Example of how to operate current offset]

Loader display after . .
Sequence p. y key to use Operation explanation
operation
1 | m(I( n Press the [MODE] key to display
Lot - lo— [Cn-00].
5 i) , nn Press the [Up] or [DOWN] key to
Lo - move to [Cn-17].
3 i = Y 5y n Press the [SET] key to enter
Lo L) - current offset setting status.
When the [SET] key is pressed,
P - the U-phase current offset is
6 e w N = n saved in [P0-27], and the V-
L L L . ) .
. phase current offset is saved in
[PO-28].
- Press and hold the [MODE] key
7 : ' Mt for about 1 second to return to
- [Cn-17].
%“ | “is a blinking mark.
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7. Communication protocol

7.1

7.1.1 Overview

The L7 servo drive can use functions such as trial run, gain tuning, parameter change, and

Overview and Communication spec.

indexer operation of the drive by connecting it to a host controller such as a handy loader,

HMI, PC, or PC through RS-422 serial communication.

In addition by connecting several L7 servo drives in a multi-drop method, up to 32 axes can

be operated and operated through communication.

(1) Serial communication connection using RS422

PC

é\sﬂa Port <It
e

RS-232C/422
Communicatio
n converter

(2) Multi-Drop connection using RS422 (up to 32 units)

Servo Servo
PC drive drive

CN4 CN4

CN3 CN3

Serial Port
| RS-232C/422
Communicatio

n converter

*

Servo
drive

CN4 ll

CN3

Notel) When using the host controller as a PC, a RS232/ RS485 communication converter must be used.

Servo drive CN3 and CN4 connector pins are internally connected 1:1, designed for convenient

multi-drop wiring.

=P ELecTrRIC
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7.1.2 Communication specification and cable connection
diagram

(1) Communication spec.

Iltem Specification
Communication standard ANSI/TIA/EIA-422 standard
Communication protocol MODBUS-RTU

Data bit 8bit
Data Type Stop bit 1bit
Parity None
Synchronization type Asynchronous type

9600 /19200/38400/57600 [bps]

Transmission speed [P0-04] selectable

Transmission distance Up to 200[m]

Current consumption 100[mA] or less

(2) Connector pin for CN3, CN4.

1 1
w 8 v 8

CN 3 CN 4

Pin No. Pin function

Do not use

OS*Note 1)
RXD+
TXD-
TXD+
RXD-

Do not use
GND

O N[O A|W[IN| -

Notel) When connecting to Multi connection, connect the #2 pin of the last drive to the #6 pin (RXD-) to
process the terminating resistor (120Q: applied inside the drive).
Note2) Connect TXD+ and TXD-, RXD+ and RXD- as a twisted pair.

Note3) TXD and RXD in the table above are defined based on the servo drive side.
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7.2  Communication protocol basic structure

In principle, communication of L7 servo drive complies with MODBUS-RTU protocol. 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 sending/ receiving in this manual are defined based on the host.

7.2.1 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.

Packet1 Packet2 Packet3

.< ................ » 4—» <—>
at least 3.5 char at least 3.5 char 4.5 char

(1) Sending packet structure

Crege | Aetiiens Function Code Data Error Check
ry Address
Byte 0 1 2 . . n-1 n
Content Node ID Function Data . . CRC(MSB) | CRC(LSB)

(2) Receiving packet structure

[Normal response.]

Celizger | Aclliiiems Function Code Data Error Check
y Address
Byte 0 1 2 . . n-1 n
Content Node ID Function Data . . CRC(MSB) | CRC(LSB)
[Abnormal response]
CelEge | AGRITOME Function Code Data Error Check
ry Address
Byte 0 1 2 3 4
Content Node ID Function+0x80 Exception code CRC(MSB) | CRC(LSB)
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(3) Protocol Packet Code Description

Node ID

Indicates the station number of the servo drive to be transmitted.

Station number of servo drive is set in [P0-05].

Function Code

The function codes of the Modbus-RTU standard supported by the L7 servo drive are as follows.

Category CEmTEnE Description Leade

code Read Write

0x03 Read Single Register o -

PUBLIC Function 0x03 Read Multi Register o -

Code 0x06 Write Single Register - o

0x10 Write Multi Register - o

User Defined OX6A Read Each Block o )

Function Code Register

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 1D 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.

(4) CRC

Enter the 16-bit CRC Checksum value. It is divided into MSB/LSB and transmitted by 1Byte
each.

(5) Exception Code

Exception codes for abnormal responses of all function codes supported by the L7 servo
drive are unified as follows.

Exception Code Description
0x01 Function code not supported
0x02 Wrong register address
0x03 Node-ID mismatch or CRC Check Error
0x04 Command processing failed
0x05 Waiting(data ready status)
0x06 Parameter lock status
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7.2.2 Protocol Command Code

(1) Read Single Register (0x03)

Read single register values (16bit data).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x03 1 Function 0x03
2 Starting Address  Hi 0x00 2 Byte Count 0x02
3 Starting Address Lo 0x6B 3 Register Value Hi 0x02
4 Quantity of Register Hi 0x00 4 Register Value Lo 0x2B
5 Quantity of Register Lo 0x01 5 CRCHi
6 CRCHi 6 CRC Lo
7 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code 0x03 + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRCHi
4 CRC Lo
Example)
Slave Address(Node-ID) Node-ID
Function Code 03
Staring Address Hi 00
Starting Address Lo 6B
Quantity of Registers Hi 00
Quantity of Registers Lo 01
CRC Hi CRC Hi
CRC Lo CRC Lo
Request
< Response
Slave Address(Node-ID) Node-ID
Function Code 03
Byte Count 06
Register Value Hi (108) 02
Register Value Lo (108) OB
CRC Hi CRC Hi
CRC Lo CRC Lo
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(2) Read Multi Register (0x03)

Read a value to a contiguous register block (16-bit data unit).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x03 1 Function 0x03
2 Starting Address  Hi 0x00 2 Byte Count 0x06
3 Starting Address Lo 0x6B 3 Register Value Hi 0x02
4 Quantity of Register Hi 0x00 4 Register Value Lo 0x2B
5 Quantity of Register Lo 0x03 5 Register Value Hi 0x00
6 CRCHi 6 Register Value Lo 0x00
7 CRC Lo 7 Register Value Hi 0x00
8 Register Value Lo 0x64
9 CRC Hi
10 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code 0x03 + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRC Hi
4 CRC Lo
Example)
Slave Address (Node-ID) Node-ID
Function Code 03
Staring Address Hi 00
Starting Address Lo 6B
Quantity of Registers Hi 00
Quantity of Registers Lo 03
CRC Hi CRC Hi
CRC Lo CRC Lo
Request
< Response
Slave Address (Node-ID) Node-ID
Function Code 03
Byte Count 06
Register Value Hi (First) 02
Register Value Lo 2B
Register Value Hi (Second) 00
Register Value Lo 00
Register Value Hi (Third) 00
Register Value Lo 64
CRC Hi CRC Hi
CRC Lo CRC Lo
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(3) Write Single Register (0x06)

Writes a value to a single register (16bit data).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x06 1 Function 0x06
2 Register Address Hi 0x00 2 Register Address Hi 0x00
3 Register Address Lo 0x01 3 Register Address Lo 0x01
4 Register Value Hi 0x00 4 Register Value Hi 0x00
5 Register Value Lo 0x03 5 Register Value Lo 0x03
6 CRC Hi 6 CRC Hi
7 CRC Lo 7 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code 0x06 + 0x80
2 Exception Code 0x01 ~ 0x06
3 CRC Hi
4 CRC Lo
Example)
Slave Address (Node-ID) Node-ID
Function Code 06
Register Address Hi 00
Register Address Lo 01
Register Value Hi (1) 00
Register Value Lo (1) 03
CRC Hi CRC Hi
CRC Lo CRC Lo
Request
< Response
Slave Address (Node-ID) Node-ID
Function Code 06
Register Address Hi 00
Register Address Lo 01
Register Value Hi (1) 00
Register Value Lo (1) 00
CRC Hi CRC Hi
CRC Lo CRC Lo
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(4) Write Multi Register (0x10)

Writes a value to a contiguous register block (16-bit data unit).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x10 1 Function 0x10
2 Starting Address  Hi 0x00 2 Starting Address  Hi 0x00
3 Starting Address Lo 0x01 3 Starting Address Lo 0x01
4 Quantity of Registers Hi 0x00 4 Quantity of Registers Hi 0x00
5 Quantity of Registers Lo 0x02 5 Quantity of Registers Lo 0x02
6 Byte Count 0x04 6 CRCHi
7 Register Value Hi 0x00 7 CRC Lo
8 Register Value Lo O0x0A
9 Register Value Hi 0x01 Error Receiving Packet
10 Register Value Lo 0x02 Byte Content Value
11 CRC Hi 0 Node ID 0x00
12 CRC Lo 1 Error Code 0x10 + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRC Hi
4 CRC Lo
Example)
Slave Address (Node-ID) Node-ID
Function Code 10
Starting Address Hi 00
Starting Address Lo 01
Quantity of Registers Hi 00
Quantity of Registers Lo 02
Byte Count 04
Registers Values Hi 00
Registers Values Lo 0A
Registers Values Hi 01
Registers Values Lo 02
CRC Hi CRC Hi
CRC Lo CRC Lo
Request
< Response
Slave Address (Node-ID) Node-ID
Function Code 10
Starting Address Hi 00
Starting Address Lo 01
Quantity of Registers Hi 00
Quantity of Registers Lo 02
CRC Hi CRC Hi
CRC Lo CRC Lo
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(5) Read Each Block Register (Ox6A)

Reads the value of a non-contiguous register block (16-bit data unit).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function O0x6A 1 Function Ox6A
2 Byte Count 0x06 2 Byte Count 0x06
3 Address Hi 0x00 3 Register Value Hi 0x02
4 Address Lo 0x01 4 Register Value Lo 0x2B
5 Address Hi 0x00 5 Register Value Hi 0x00
6 Address Lo 0x04 6 Register Value Lo 0x00
7 Address Hi 0x00 7 Register Value Hi 0x00
8 Address Lo 0x08 8 Register Value Lo 0x64
9 CRC Hi 9 CRC Hi
10 CRC Lo 10 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code O0x6A + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRC Hi
4 CRC Lo
Example)
Slave Address (Node-ID) Node-ID
Function Code 6A
Byte Count 06
Address Hi (First) 01
Address Lo 00
Address Hi (Second) 02
Address Lo 04
Address Hi (Third) 00
Address Lo 0A
CRC Hi CRC Hi
CRC Lo CRC Lo Request R
Response Slave Address (Node-ID) Node-ID
Function Code 6A
Byte Count 06
Address’s Value Hi (First) 02
Address's Value Lo 2B
Address’s Value Hi (Second) 00
Address's Value Lo 00
Address’s Value Hi (Third) 00
Address's Value Lo 05
CRC Hi CRC Hi
CRC Lo CRC Lo
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7.3

7.3.1

L7 Servo Drive Communication Address Table

Operation status parameter communication address

table

Communicatio

Parameter name Parameter number Data type
n address
(Decimal) Operation status display parameter
INT16
BITO : Alarm
BIT1 : Servo On
BIT2 : Warning
BIT3 : CCW Limit
BIT4 : CW Limit
BIT5 : Zero Speed
. BIT6 : InSpeed
0 Current operation status St-00 BIT7 - InPosition
BIT8 : Power Ready
BIT9 : Analog Command
Active
BIT10 ~ BIT13 : Control
Mode
@:Trq, 2:
Spd, 3:Pos,))
2 Current operation speed St-01 INT16
4 Current command speed St-02 INT16
6 Tracking position pulse - L
St-03 INT32
8 Tracking position pulse - H
10 Position command pulse - L
St—04 INT32
12 Position command pulse - H
14 Position pulse remaining - L
St—05 INT32
16 Position pulse remaining - H
18 Input pulse frequency - L
St—06 INT32
20 Input pulse frequency - H
22 Current operation torque St-07 INT16
24 Current command torque St-08 INT16
26 Accumulated overload percentage St—-09 INT16
28 Instantaneous maximum load rate St-10 INT16
30 Torque limit values St-11 INT16
32 DC link voltage St-12 UINT16
34 Regenerative overload St-13 UINT16
36 Input contact status St—14 UINT16
38 Output contact status St-15 UINT16
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Communicatio

Parameter name Parameter number Data type
n address
(Decimal) Operation status display parameter
40 Single Turn Data - L
St-16 INT32

42 Single Turn Data - H

44 Single Turn Data (Degree) St-17 UINT16

46 Multi Turn Data - L

St-18 INT32

48 Multi Turn Data - H

50 Servo drive internal temperature St-19 INT16

52 Motor rated speed St-20 UINT16

54 Motor maximum speed St-21 UINT16

56 Motor rated current St-22 UINT16

58 U-Phase current offset St-23 INT16

60 V-phase current offset St-24 INT16
UINT16
BITO ~BIT4: drive
capacity

(1: 100w, 2: 200W, 3:

400W, 4: 750w, 5: 1kW,

62 Software version St-25 6: 2kW, 7:3.5kW, 8: 5kW,
9: 7.5kW, A: 15kW)
BIT5 ~ BIT14: version
number
BIT15: encoder type (O:
Quadrature, 1: Serial)

64 FPGA Version St- 26 UINT16

66 Analog torque command values St-27 INT16

68 Reserved
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7.3.2

System parameter communication address table

Modbus communication address for system parameter group [PO-xx] is as follows.

Communicat

Parameter name

Parameter number

Data type

ion address
(Decimal) System parameter

70 Motor ID PO — 00 UINT16
72 Encoder Type PO -01 UINT16
74 Encoder pulse PO -02 UINT16
76 Operation mode selection PO - 03 UINT16
78 RS-422 communication speed PO - 04 UINT16
80 System ID PO - 05 UINT16
82 Main power input mode PO - 06 UINT16
84 RST check hour PO - 07 UINT16
86 Display parameters at starting PO - 08 UINT16
88 Regeneration overload derating PO - 09 UINT16
920 Regeneration resistor PO -10 UINT16
92 Regeneration resistor capacity PO-11 UINT16
94 Overload detection basic load rate PO -12 UINT16
96 Continuous overload warning level PO -13 UINT16
98 Encoder output division - L PO -14 INT32
100 Encoder output division - H
102 PWM Off delay time PO -15 UINT16
104 Dynamic Brake control mode PO - 16 UINT16
106 Function setting bit PO -17 UINT16
108 DAC output mode PO -18 UINT16
110 DAC output offset 1 PO - 19 INT16
112 DAC output offset 2 PO —20 INT16
114 Reserved PO -21
116 Reserved PO - 22
118 DAC output Scale 1 PO -23 UINT16
120 DAC output Scale 2 PO -24 UINT16
122 Reserved PO - 25
124 Encoder function setting PO - 26
126 U Phase Current Offset PO —27 INT16
128 V Phase Current Offset PO - 28 INT16
130 W Phase Current Offset PO - 29 INT16
132 Reserved
134 Reserved
136 Reserved
138 Reserved
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7.3.3

Control parameter communication address table

Modbus communication address for control parameter group [P0O-xx] is as follows.

Communicatio Parameter
n address Parameter name number Data type
(Decimal) Control parameter
140 Inertia ratio P1-00 UINT16
142 Position proportional gain 1 P1-01 UINT16
144 Position proportional gain 2 P1-02 UINT16
146 Position command filter time constant P1-03 UINT16
148 Position feed forward gain P1-04 UINT16
150 Paosition feed forward filter time constant P1-05 UINT16
152 Speed proportional gain 1 P1-06 UINT16
154 Speed proportional gain 2 P1-07 UINT16
156 Speed integral time constant 1 P1-08 UINT16
158 Speed integral time constant 2 P1-09 UINT16
160 Speed command filter time constant P1-10 UINT16
162 Speed feedback filter time constant P1-11 UINT16
164 Torgue command filter time constant P1-12 UINT16
166 Forward torque limit P1-13 UINT16
168 Reverse torque limit P1-14 UINT16
170 Gain switching mode P1-15 UINT16
172 Gain switching time P1-16 UINT16
174 Resonance avoidance operation P1-17 UINT16
176 Resonance avoidance frequency P1-18 UINT16
178 Resonance avoidance range P1-19 UINT16
180 Automatic gain tuning speed P1-20 UINT16
182 Automatic gain tuning distance P1-21 UINT16
184 Torque control speed limit mode P1-22 UINT16
186 Limit speed P1-23 UINT16
188 P control switching torque P1-24 UINT16
190 P control switching speed P1-25 UINT16
192 P control switching acceleration P1-26 UINT16
194 P control switching position control P1-27 UINT16
196 Reserved
198 Reserved
200 Reserved
202 Reserved
204 Reserved
206 Reserved
208 Reserved
210 Reserved
212 Reserved
214 Reserved
216 Reserved
218 Reserved
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7.3.4

I/O parameter communication address table

Modbus communication address for INJOUT (of Digital group [P0-xx] is as follows.

Communicat

Parameter name

Parameter number

Data type

ion address
(Decimal) I/O Parameters

220 Input signal definition 1 P2 -00 UINT16
222 Input signal definition 2 P2 -01 UINT16
224 Input signal definition 3 P2 -02 UINT16
226 Input signal definition 4 P2 -03 UINT16
228 Input signal definition 5 P2 - 04 UINT16
230 Output signal definition 1 P2 - 05 UINT16
232 Output signal definition 2 P2 - 06 UINT16
234 Output signal definition 3 P2 - 07 UINT16
236 Input signal logic definition 1 P2 - 08 UINT16
238 Input signal logic definition 2 P2 -09 UINT16
240 Output signal logic definition P2 -10 UINT16
242 Position reaching output range P2-11 UINT16
244 Zero speed output range P2 -12 UINT16
246 Speed reaching output range P2 -13 UINT16
248 Brake output operation speed P2-14 UINT16
250 Brake output delay time P2 - 15 UINT16
252 Position pulse clear mode P2 - 16 UINT16
254 Analog speed command scale P2 -17 UINT16
256 Analog speed command offset P2 -18 INT16
258 Zero speed clamp speed P2 -19 UINT16
260 Analog torque command scale P2 -20 UINT16
262 Analog torque command offset P2-21 INT16
264 Zero speed clamp voltage P2 -22 UINT16
266 Reserved

268 Reserved

270 Reserved

272 Reserved

274 Reserved

276 Reserved

278 Reserved
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7.3.5

Speed operation parameter communication address

table

Modbus communication address for speed operation parameter group [P3-xx] is as follows.

Communication

address Parameter name Parameter number Data type
(Decimal) Speed operation parameter

280 Digital speed command 1 P3-00 INT16
282 Digital speed command 2 P3-01 INT16
284 Digital speed command 3 P3-02 INT16
286 Digital speed command 4 P3-03 INT16
288 Digital speed command 5 P3-04 INT16
290 Digital speed command 6 P3-05 INT16
292 Digital speed command 7 P3 - 06 INT16
294 Z-phase detection operation speed setting P3 - 07 UINT16
296 Speed command accel. time P3-08 UINT16
298 Speed command decel. time P3-09 UINT16
300 Speed command S-Curve time P3-10 UINT16
302 Speed operation pattern P3-11 UINT16
304 Manual JOG operation speed P3-12 INT16
306 Program JOG operation speed 1 P3-13 INT16
308 Program JOG operation speed 2 P3-14 INT16
310 Program JOG operation speed 3 P3-15 INT16
312 Program JOG operation speed 4 P3-16 INT16
314 Program JOG operation time 1 P3-17 UINT16
316 Program JOG operation time 2 P3-18 UINT16
318 Program JOG operation time 3 P3-19 UINT16
320 Program JOG operation time 4 P3-20 UINT16
322 Reserved

324 Reserved

326 Reserved

328 Reserved
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7.3.6  Position operation parameter communication
address table

Modbus communication address for position operation parameter group [P4-xx] is as follows.

CEMLTIEEE Parameter name Parameter number Data type
n address
(Decimal) Position operation parameter

330 Position input pulse logic P4 - 00 UINT16
332 Electronic gear ratio numerator 1 - L

P4 -01 INT32
334 Electronic gear ratio numerator 1 - H3
336 Electronic gear ratio numerator 2 -L

P4 -02 INT32
338 Electronic gear ratio numerator 2 - H
340 Electronic gear ratio numerator 3 -L

P4 -03 INT32
342 Electronic gear ratio numerator 3 - H
344 Electronic gear ratio numerator 4 -L

P4 -04 INT32
346 Electronic gear ratio numerator 4 - H
348 Electronic gear ratio denominator 1 P4 - 05 UINT16
350 Electronic gear ratio denominator 2 P4 - 06 UINT16
352 Electronic gear ratio denominator 3 P4 - 07 UINT16
354 Electronic gear ratio denominator 4 P4 - 08 UINT16
356 Electronic gear ratio mode setting P4 - 09 UINT16
358 Electronic gear ratio numerator offset P4 -10 UINT16
360 Position error range - L

P4-11 INT32
362 Position error range - H
364 Limit contact point function P4 —-12 UINT16
366 Backlash compensation P4 - 13 UINT16
368 Pulse input filter P4 -14 UINT16
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8. Maintenance and
Inspection

8. Maintenance and Inspection

8.1 Maintenance and Inspection

This chapter explains how to perform basic maintenance and inspection tasks as well as
diagnose and troubleshoot the servo motor and drive.

8.1.1 Caution

1. Measuring the motor voltage: The PWM controls the voltage output from the servo amp to the motor.
Because of this, the waves take the form of pulses. Use a rectifier voltmeter for accurate
measurements because different meters may produce different results.

2. Measuring the motor current: Use a moving iron ammeter and wait for the motor's reactance to smooth
the pulse waveform into sine waves.

3. Measuring the electric power: Use an 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.

8.1.2 What to Inspect

Wait at least 10 minutes after turning off the power before beginning the inspection because the
condenser can hold enough voltage to cause an electrical accident.

(1) Inspecting the Servo Motor

ACaution

1. 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.
2. When using an absolute value encoder, the multi-turn data of the encoder will be lost when the
motor and encoder cable are replaced. After checking, proceed with origin operation.

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 resistor.

A normal resistance level is 10
MR or higher. Note 1)

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

Replace the oll

At least once every

Remove it from the machine

This only applies to motors

5 years.

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

Notel) Measure the resistance between the FG and one of the U, V, and W power lines on the servo motor.
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(2) Inspecting the Servo Drive

Check ltems

Inspection
Period

Inspection process

What to do if you find an
abnormality

Clean the main
body and control
board

At least once a
year

Check if there is any dust or oil

Clean it with air pressure or
cloth.

Check for loose

At least once a

Check if terminal block or

connector tightening screws, etc.

Please tighten it well.

screws year
are not loose.
Check for
defective pa_lrts At least once a | Check for discoloration, damage,
on the main di . 4 by h Contact our company.
body or the year or disconnection caused by heat.

control board

8.1.3 Replacing Parts

Mechanical friction and aging may deteriorate the following parts or even cause them to
malfunction. This makes it important to conduct regular maintenance checks and replace worn
parts.

1. Smoothing condensers: Ripple currents and other factors can cause this part to wear. The lifespan of
this part depends on the operating temperature and environment. It normally lasts for 10 years if used
continuously in a normal air-conditioned environment. Inspect the condenser at least once each year
because it can rapidly age over a short period of time once it starts to deteriorate (inspect it more
frequently as it approaches obsolescence).
> 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. A relay 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 5 Replace with new boards (determined after
years . )
condensers on PCB inspection)
Cooling fans 4-5 years Replace
Motor bearings - Determine after inspection
Motor oil seal 5,000 hours Replace
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8. Maintenance and

8.2

8.

Diagnosing and Troubleshooting Abnormalities

If an error occurs during operation, AL-[I0is displayed on the loader. In this case, take
appropriate measures according to the following tips. If the problem persists, contact our service

center.

2.1

Servo Motor

[Cause of abnormalities, inspection procedure, and troubleshooting methods]

Symptom
S

Cause

Inspection process

Remedies

The motor
does not
move

CCWLIM, CWLIM input is
OFF

Refer to “1.2 System configuration”

Turn on the P-OT and N-OT inputs.

The parameters are set
incorrectly

Check parameters such as motor,
encoder, and encoder type control
mode.

Parameter resetting (Refer to
“Chapter 5 Parameter Description”)

The motor has defects.

Use a resistance tester to measure
the resistance to the motor lead
terminal (resistance between
phases: several ohms).

Replace the motor.

The locking screws are
loose.

Check the locking screws.

Tighten any loose screws.

External wiring is incorrect,
disconnection of the cable

Check the wires to the motor and
the encoder.

Redo the wiring.
Replace the cables.

The encoder has defects.

Check the output waves.

Replace the encoder.
(Contact our service center.)

The connection is bad.

Check the connection of the motor
lead terminal.

Fix any bad connections.

incorrectly
(Inertia, gain, and time

constants).

romg(t)?]r is The input voltage is low. Check the input voltage of the drive. [Change the power source.
unstable Remove any foreign substances
Overloads occur. Check the condition of the machine. [from the rotating unit and grease or
lubricate it.
The ambient temperature is  |Check the temperature around the [Change heat transfer structure.
too high. motor. 40[°C] or less Install a cooling fan.
. Check whether there are any foreign
The surface of the motor is
. substances on the surface of the Clean the surface of the motor.
contaminated. ¢
The motor motor.
overheats Check the load on the drive. Reduce the load.
. . |Increase the
Overloads occur. Check the acceleration/deceleration . L
: acceleration/deceleration time.
time. - .
Use a motor with a greater capacity.
The magnetic power of the |Check the counter voltage and
: Replace the motor.
magnets is reduced. voltage waveforms.
Tighten the coupling screws and
Coupling is bad. measure the concentricity of the Readjust the coupling.
The device connection.
is making a[The bearings are abnormal. Check the bearings for vibrations Contact us.
strange and sounds.
sound |The parameters are set

Check the parameters.

Refer to “Chapter 5 Parameter
Description”.
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8.2.2

Servo Drive

When an alarm occurs, the fault signal output contact point (ALARM) is turned off, and the
motor is stopped by Dynamic Brake.

Alarm
Code

Name

Content

Check Items

IPM fault

Over current(H/W)

Check drive output incorrect wiring/encoder
incorrect wiring

Check Motor ID/Drive ID/Encoder settings
Determine whether there is a conflict or binding
in the equipment.

IPM temperature

IPM overheating

Check drive output incorrect wiring, encoder
incorrect wiring

Check Motor ID, Drive ID, Encoder settings
Determine whether there is a conflict or binding
in the equipment.

3
rl-
]
)

Over current

Over current(S/W)

Check drive output incorrect wiring, encoder
incorrect wiring

Check Motor ID, Drive ID, Encoder settings
Determine whether there is a conflict or binding
in the equipment.

u
r'-
i
(K]

Current Offset

Current offset error

Check if [St-23], [St-24] are more than 10% of
the rated current, replace the drive

u
r'-
i
]

Over Current(/CL)

Over current(H/W)

Check drive output incorrect wiring, encoder
incorrect wiring

Check Motor ID, Drive ID, Encoder settings
Determine whether there is a conflict or binding
in the equipment.

Continuous overload

Continuous overload

Determine whether there is a conflict or binding
in the equipment.

Load condition inspection, Brake operation
status check

Check drive output incorrect wiring, encoder
incorrect wiring

Check Motor ID, Drive ID, Encoder settings

Room Temperature

Drive overheating

Check drive internal temperature [St-19]
Cooling fan installation, load condition inspection

Un

iﬁ-
\

Py

Ly

Regen. Overload

Regenerative overload

Input voltage, regeneration braking resistor and
wiring check
Drive replacement

Cn

rl-
L]

My

]

Motor Cable Open

Motor disconnection

Motor wiring

=n
P-
'
PR
i

Encoder Comm.

Serial encoder
communication error

Check for incorrect wiring of the serial encoder
cable

i

Encoder Cable Open

Encoder cable open

Check whether cable is disconnected.

Encoder Data Error

Encoder data error

[P0-02] Setting value, check encoder wiring

o~

20| o | o
r'-
]

NN LEN] L XN

Motor Setting Error

Motor ID setting error

Check [P0-00] setting value

23
=
0
K

Encoder Z PHASE
Open

Encoder Z phase
disconnection

Check whether cable is disconnected.

Low Battery Error

Low Battery Error

Back-up battery low voltage when using absolute
encoder Battery Replacement
XAfter replacing the battery, power is re-applied

and origin operation is required.
(Applies from S/W Ver 1.28)

B |
" -
1
g
D-

Preset Error

Encoder initialization

Back-up battery replacement when using
absolute encoder

Lack of voltage and first coupling of encoder.

X After replacing the battery and alarm reset,

power is re-applied and origin operation is
required.




8. Maintenance and

Inspection
Alarm
a Name Content Check Items
Code
Hr-MqH Under Voltage Low Voltage Check input voltage, check power wiring
Input voltage, braking resistor damage and
OF -t wiring.
AL =M Over Voltage Over voltage Excessive regenerative operation, check
regenerative resistor
HL =472 RS-T Power Fail Main power error Check power supply wiring and power supply
Hr-M3 Control Power Fail Control power error Check power supply wiring and power supply
Check encoder error, encoder setting value,
Hr-gH0 Over Speed Limit Over speed encoder wiring, gain setting, motor wiring, motor
ID, electrical gear ratio, speed command scale
Check the position command pulse excessive
Excessive positional [P4-11] setting value, wiring and limit contact,
Hr -5 Position Following P gain setting value, encoder setting, and electrical

error

gear ratio setting.
Check equipment restraints and load conditions.

Cu

=
[
[ K

Over Pulse CMD

Pulse command
frequency error

Check pulse command frequency from upper
controller
Check Command pulse type

Speed Deviation

Excessive speed error

Check drive output miswiring, encoder miswiring
Check equipment restraint and load status

|
=
(]
Ly
e | T

Check drive output miswiring, encoder miswiring

RESS Motor Over Run Runaway motor Check equipment restraint and load status
HI - k3 | Parameter Checksum Parameter error Check parameter values
HL -RkH Parameter Range Parameter range error | Check parameter values
Fi = 71 | Invalid Factory Setting Factory setting error Check parameter values
Hr-az2 GPIO Setting Output setting error Check parameter values

If a warning code is displayed in the current operation status [St-00], the servo drive is operating in an
abnormal state, so check the parts corresponding to the inspection items.

ACaution

= |f the motor and encoder cable are replaced while the absolute encoder is in use, or if the battery is
replaced with the servo power off, the multi-turn data of the encoder will be lost.

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




8. Maintenance and Inspection

V\é?;?&gg Name Contents and cause Check Items
H-01 RST_PFAIL Main power source loss g/lezilpoplower is not applied when [P0-06] DIGIT2 is
When applying the absolute value encoder, the
H-07 LOW_BATT Low battery output voltage of the encoder backup battery is
insufficient.
H-nu OV TCMD Excessive torque A command exceeding the maximum set torque was
o - command input.
oo Excessive speed A command exceeding the maximum set speed was
H-48 OV_VCMD command input.
H-1n OV_LOAD Overload warning The maximum setting overload [P0-13] setting range
has been reached.
H-2n SETUP Capacity selection The motor cur.rent capacity is greater than the drive
current capacity.
. When [P0-06]DIGIT2 setting is 1, DC-link voltage is
Lo 7
H-4H UD VTG Low battery warning less than 190V
H-B0 EMG EMG Contact Check I/O wiring and [P2-09] set value

Warning codes are displayed in hexadecimal, and when two or more warnings occur simultaneously, the
sum of each warning code is displayed. For example, [W-0C] is displayed when [W-04] Excessive torque
command and [W-08] Excessive speed command occur simultaneously

When [W-80] occurs, SVON is changed from ON to OFF, and it is automatically released when 1/O power
is turned on or the contact logic is changed.

8-6



8. Maintenance an
Inspection

B Overload Operating Characteristic Curve (When applying 100W or less SA
Type motor)

Load rate (%) AL-21 occurred time (sec) Load rate (%) AL-21 occurred time (sec)
Rotation Stop Rotation Stop
e:ﬁ;f;??go Infinite Infinite - - -
110 1969.0 1372.0 210 5.2 3.9
120 424.0 343.2 220 4.4 34
130 188.4 152.5 230 3.8 3.0
140 106.0 85.8 240 3.3 2.6
150 70.4 58.6 250 29 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 1.5
200 10.5 7.2 300 1.6 1.3
10000
1000 ~+—
T 100
i e Oper
m === Stop
e
10
S
e
C
~ 1 T T T T T T T T T T T T T T T T T T T 1

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load rate(%)
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8. Maintenance and Inspection

B Overload Operating Characteristic Curve (L7SA001g, L7SA0020,

L7SA0040)
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 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(%)

8-8

l LS’ELECT!?-‘C



Inspection

8. Maintenance and

B Overload Operating Characteristic Curve (L7SA008ao, L7SA010o)

Load rate (%) AL-21 occurred time (sec) Load rate (%) AL-21 occurred time (sec)
Rotation Stop Rotation Stop
eIaEZIStLh?gO Infinite Infinite - - -
110 105800 37937.7 210 119 50.1
120 26450 9483.9 220 89.2 38.5
130 11755 4215.1 230 49.3 30.3
140 6612.5 2371 240 38.8 9.7
150 2244 926 250 31.0 8.3
160 1073.6 470 260 7 3.8
170 603.2 273 270 6.4 34
180 413.6 173 280 5.7 3.1
190 273.6 117 290 5.0 2.7
200 201.0 66 300 4.6 25
10000
1000 \
N . Sop
a3
é .....

10

110

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

Load rate(%) &)




8. Maintenance and Inspection

B Overload Operating Characteristic Curve (L7SA0200, L7SA0350)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) Load rate (%)
Rotation Stop Rotation Stop
elc;szlst??go Infinite Infinite - - -
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536 230 38.5 30.3
140 302 302 240 30.3 9.7
150 257 154 250 24.2 8.3
160 229 100 260 4.2 3.8
170 200 85 270 3.8 34
180 165 70 280 3.4 3.1
190 131 61 290 3.0 2.7
200 103 52 300 2.7 25
10000

1000

~ Oper
. Stop

100

(99s)awi

10

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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8. Maintenance an

B Overload Operating Characteristic Curve (L7SA0500)

110 120 130 140 150 180 170

180 190 200 210 220

230 240 250 260 270

280 290 300

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
130 536.9 536.9 230 38.5 30.3
140 302 302 240 30.3 9.7
150 257 154 250 24.2 8.3
160 229 100 260 18 3.8
170 200 85 270 16 3.4
180 165 70 284 14 3.1
190 131 61 290 8 2.7
200 103 52 300 5 25
10000 7
1000 7 \ 1 1
— l-P.. '-—"‘—‘__‘__ |
5 P ~ Oper
o 100 t \\ + T - ——1— #% StOp
0 [ e I I I !
k) —— T P~ !
:l : | \“-‘-—_-— + 1
o \
——

Load rate(%)
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8. Maintenance and Inspection

B Overload Operating Characteristic Curve (L7SA075B)

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 38.4 4
140 302 302 240 30.3 1.8
150 257 154 250 24.2 1.2
160 229 100
170 200 85
180 165 70
190 131 61
200 103 52
10000
1000
5‘. Oper
R e e e e e i, T s s e s s s s s (Y Stop
I S T " ———— L1 1T
o)
@)
10 -
1
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Load rate(%)




8. Maintenance an
Inspection

B Overload Operating Characteristic Curve (L7SA150B)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) Load rate (%)
Rotation Stop Rotation Stop
elc]ﬁzlsttc:]igo Infinite Infinite - - -
110 5760 704 210 49 16.4
120 1998 698.4 220 42 13.5
130 630 524.2 230 27 3.8
140 540 350.1 240 19.6 2.8
150 324 176 250 12 2
160 271.8 135
170 210.6 94
180 162.9 60
190 111 32.8
200 56 19.3

10000

1000 T 1 \‘q

= |

g ~ Oper
w 100 -+ Stop
& .

(@}

10

Y5
big.

110 120 130 140 150 160 170 180 19 200 210 220 230 240 250

Load rate(%)
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8. Maintenance and Inspection

|

B Overload Operating Characteristic Curve (L7SB010B)

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 37937.7 210 100.0 50.1
120 13944.0 9483.9 220 60.0 38.5
130 6197.3 4215.1 230 40.0 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 7.0 3.8
170 318.0 273.0 270 6.4 34
180 198.0 173.0 284 5.7 3.1
190 160.0 117.0 290 4.0 2.7
200 130.0 66.0 300 3.0 2.0
100000 4 ]
|
10000 -
1000 1
5‘. — Oper
2 : ..... Stop
(%]
(0]
o 100 1

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

LS—ELECT!?IC
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Inspection

8. Maintenance an

B Overload Operating Characteristic Curve (L7SB020B, L7SB035B)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) Load rate (%)
Rotation Stop Rotation Stop
elc;szlst??go Infinite Infinite - - -
110 593961 4600.0 210 85.0 44
120 1208.0 1208.0 220 54.0 36.0
130 500.0 500.0 230 33.0 25.0
140 323.0 303.0 240 25.0 10.0
150 250.0 150.0 250 20.0 7.5
160 231.0 100.0 260 18.0 3.5
170 180.0 80.0 270 15.0 3.1
180 164.0 69.0 284 12.0 2.9
190 120.0 58.0 290 3.5 25
200 100.0 52.0 300 25 23

(29s)owi |

1000000 7

100000 -

10000 +

1000 -

100 +

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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8. Maintenance and Inspection

B Overload Operating Characteristic Curve (L7SB050B)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) Load rate (%)
Rotation Stop Rotation Stop
elc;sesllst??go Infinite Infinite - - -
110 4832.0 4832.0 210 66.8 44.0
120 1208.0 1208.0 220 50.1 36.0
130 536.0 500.0 230 38.5 26.0
140 302.0 536.8 240 30.3 4.7
150 257.0 154.0 250 24.2 4.4
160 229.0 100.0 260 18.0 21
170 200.0 85.0 270 16.0 1.0
180 165.0 70.0
190 131.0 61.0
200 103.0 52.0

— Oper
..... Stop

(CERENT]

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

Load rate(%)
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8. Maintenance an
Inspection

B Overload Operating Characteristic Curve (L7SB075B)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) Load rate (%)
Rotation Stop Rotation Stop
e:szfé??go Infinite Infinite - - -
110 5760 420 210 120 20
120 550 300 220 60 12
130 440 250 230 40 7
140 360 200 240 30 2
150 300 150 250 20 15
160 270 120
170 240 100
180 210 60
190 180 45
200 150 35
10000 |

1000 +

100

(o9s)aw |

10 7

110 120 130 140 150 160 170 180 130 200 210 120 230 240 250

Load rate(%)
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8. Maintenance and Inspection

|

B Overload Operating Characteristic Curve (L7SB150B)

10

110

120 130

180 190 200

210

220 230

AL-21 occurred time (sec) AL-21 occurred time (sec)
Load rate (%) Load rate (%)
Rotation Stop Rotation Stop
elc;sesllst??go 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
170 210.6 94
180 162.9 60
190 111 32.8
200 56 19.3
10000 T
1000 I ‘\h
= :
| I ™ Vs N ) T T S S o oy
8

LS’ELECT!?-‘C

Load rate(%)




9. Appendix

0. Appendix

Model name ID Watt Note
DBO3D 601 63
DBO06D 602 126
DB09D 603 188
DC06D 611 126
DC12D 612 251
DC18D 613 377
DD12D 621 251
DD22D 622 461
DD34D 623 712
DE40D 632 838
DE60D 633 1257
DFAL1G 641 1728
DFA6G 642 | 2513

9.1  Motor type and ID
[200V]

Model name ID Watt Note
SAR3A 1 30
SARS5A 2 50
SAO01A 3 100

'SAOISA | 6 | 150 | Messpeducion

SBO1A 11 100
SBO02A 12 200
SBO4A 13 400
HBO2A 15 200 Hollow Shaft
HBO4A 16 400 Hollow Shaft
SCO04A 21 400
SCO6A 22 600
SCO08A 23 800
SC10A 24 1000
SC03D 25 300
SCO05D 26 450
SC06D 27 550
SCO07D 28 650
HEQ9A 77 900 Hollow Shaft
HE15A 78 1500 Hollow Shaft

* SAO15A: For models produced before August 2018, use ID 5.

| 9-1
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9-2

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

FG110G 836 | 11000
FG150G 837 | 15000

Model name ID Watt Note
FALR5A 702 | 50
FALO1A 703 100
FBLO1A 714 | 100
FBLO2A 715 200
FBLO4A 716 | 400
FCLO4A 729 | 400
FCLO6A 730 600
FCLO8A 731 750
FCL10A 732 1000
FCLO3D 733 | 300
FCLO5D 734 | 450
FCLO6D 735 550
FCLO7D 736 | 650
FEO9A 761 | 900
FE15A 762 | 1500
FE22A 763 | 2200
FE30A 764 | 3000
FEO06D 765 | 600
FE11D 766 | 1100
FE16D 767 | 1600
FE22D 768 | 2200
FEO3M 769 | 300
FEO6M 770 | 600
FEOSM 771 900
FE12M 772 | 1200
FEO5G 773 | 450
FE09G 774 | 850
FE13G 775 | 1300
FE17G 776 | 1700

* FALO15A: For models produced before August 2018, use ID 704.
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Model name ID Watt Note
FFP44G | 295 | 4400

FFP60G | 296 | 6000

FFP75G | 297 | 7500

FGP22D | 311 | 2200

FGP35D | 312 | 3500

FGP55D | 313 | 5500

FGP75D | 314 | 7500

FGP110D | 315 | 11000

FGP12M | 321 | 1200

FGP30M | 322 | 2000

FGP3OM | 338 | 3000 | Mo Pietuelon
FGP44M | 324 | 4400

FGP6OM | 325 | 6000

*FGPBOM | 326 | 6000 | M&SPiin
FGP20G | 331 | 1800

FGP30G | 332 | 2900

FGP44G | 333 | 4400

FGP60G | 334 | 6000

FGP85G | 335 | 8500

FGP110G | 336 | 11000
FGP150G | 337 | 15000

SCPO4A | 421 | 400

SCPOBA | 422 | 600

SCPOBA | 423 | 800

SCP10A | 424 | 1000

[400V]
Model name ID Watt Note
FEPO9A 261 | 900
FEP15A 262 | 1500
FEP22A 263 | 2200
FEP22A | 277 | 2200 | qiigiiguer a0l
FEP30A 264 | 3000
FEPO6D 265 600
FEP11D 266 | 1100
FEP16D 267 | 1600
FEP22D 268 | 2200
FEPO3M 269 300
FEPO6M 270 | 600
FEPOSM 271 900
FEP12M 272 | 1200
FEPO5G 273 450
FEP09G 274 | 850
FEP13G 275 | 1300
FEP17G 276 | 1700
FFP30A 281 | 3000
FFP50A 282 | 5000
FFP22D 285 | 2200
FFP35D 286 | 3500
FFP55D 287 | 5500
FFP75D 288 | 7500
FFP12M 289 | 1200
FFP20M 290 | 2000
FFP44M 292 | 4400
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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9.2

Test Procedure

Thank you very much for purchasing our product. Perform a test run in the order given below.

A Caution

In order to avoid unexpected accidents, after attaching the servo motor to the equipment
and completing the manual JOG operation test and the first trial run in a no-load state (only

the motor without coupling or belt connection), connect the load and do the final trial run.

1. Product check: Check the name tag to verify that the product matches the model you
ordered. (Refer to "Chapter 1.1.")

* A name tag is attached to the right side of the product. (For motors, right side of the shaft)

* Main check point: Product capacity and main options

ﬁ

2. Power connection: Wire single-phase AC 220 [V] or 380 [V] to control power input C1 and
C2, and three-phase AC 220 [V] or 380 [V] to main power input L1, L2, and L3. (Refer to
"Chapter 4.2.")

e The product runs even if you input single-phase AC 220 [V] or 380 [V] as the main power.
However, such wiring reduces torque and the lifespan of the product. Be sure to input three-
phase AC 220 [V] or 380 [V].

ﬁ

3. Signal cable wiring: Wire CN1 (1/0), CN3, CN4, CN5 (communication), CN2 encoder cable,
and motor power cable per operation mode. (Refer to "Chapter 1.2 and Chapter 3.")

* Be sure to use robotic cables if the motor requires movement.
* Be sure to use twist shield cables as signal and encoder cables.
* Be sure to fasten bolts after locking the connector (drive direction) of the encoder cable.

* Be sure not to change the U, V, and W wiring of the motor power cable.

ﬁ

4. Control power supply: Supply single-phase AC 220 [V] or 380 [V]to C1 and C2.
* Be sure to check external input voltage before turning on the servo drive.

* Check whether the display is normal. (There should be no break on the seven segments or
alarm output.)

ﬁ
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5. Motor ID setting: Set motor ID in the parameter [P0-00] and encoder pulse in the
parameter [P0-02] respectively. (Refer to "Appendix 9.")

(X The serial encoder is automatically set.)

» Easy check: Check the motor ID and encoder pulse on the product name tag attached

on the right side of the motor.

* Check whether the external control signal input is normal.
* For information on how to handle the keys of the servo drive loader, refer to "5.1 How

to operate the loader."

6. Motor encoder type setting: Set encoder type in the [P0-01], refer to “5.4.1

System Parameter Setting

7. Main power supply: Supply three-phase AC 220 [V] or 380 [V] to L1, L2, and L3.
* Be sure to check external input voltage before turning on the servo drive.

* When power is supplied, the red lamp on the charge LED at the bottom of the loader

window comes on.

* If an alarm is displayed, it indicates that there is an error in the power circuit, wiring of

the servo motor, or encoder wiring.

Turn off power and fix the error using the information in " "5.5 List of alarm and warnings."

8. Test drive: Start [Cn-00] by pressing [SET] to conduct test drive manually. (JOG operation

speed can be changed in [P3-12].)

= *[Up]: Motor forward rotation (CCW) — Only operate while you hold down the key.

= *[Down]: Reverse motor rotation (CW) — Only operate while you hold down the key.

» If the alarm is displayed, it indicates an error in the power circuit, wiring of the servo
motor, or encoder wiring. Turn off power and fix the error using the information in "5.5 List of

alarm and warnings."

Speed operation
setting

. Operation mode setting: Set
operation mode in [P0-03].

e 0: Torgque control operation
1: Speed control operation

2: Position control operation

3: Speed/position control operation
4: Speed/torque control operation
5: Positon/torque control operatjén

Position operation
setting

10. Perform speed operation with the upper
level controller by adjusting the following
parameter data.

a. Speed operation setting parameter: [P3-
00]~[P3-20]

b. Input/output setting parameter: [P2-
00]~[P2-22]

c. Control setting parameter:
[P1-00]~[P1-28]

(Refer to “5.2.4 Control setting parameter”)

11. Perform position operation with the upper
level controller by adjusting the following
parameter data.

d. Position operation setting parameter: [P4-
00]~[P4-14]

e. Input/output parameter setting parameter:
[P2-00]~[P2-22]

f. Control parameter setting parameter:
[P1-00]~[P1-28]

(Refer to “5.2.4 Control setting parameter”)
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10-1

= How to Set Control Parameters [Gain Tuning]

1) Auto gain tuning

— Perform automatic gain tuning by pressing [SET] in [Cn-05].

— If the load condition of the equipment is not directly related to motor shaft, it is hard to perform
accurate gain tuning because of characteristics of automatic gain tuning. Therefore, manual gain
tuning is recommended.

2) Manual gain tuning

— Set inertia ratio [P1-00], speed proportional gain [P1-06], and speed integral time constant [P1-
08] as the standard gain.

— Increase inertia ratio [P1-00] gradually until the motor starts vibrating.

— For more stable control, increase speed proportional gain [P1-06] a little at a time until the
motor vibrates slightly. If you increase speed integral time constant [P1-08], the motor stops
vibrating.

— Increase speed integral time constant [P1-08] in the last stage and the motor will stop
vibrating. However, it takes as much time to reach normal state as the time constant set in
responsiveness. If you set speed proportional gain [P1-06] too big in an effort to attain satisfying
responsiveness, overshoot might occur. The allowed range of overshoot is generally 10 percent
or below.

11-1
* How to Set Electric Gear Ratio [P4-01]~[P4-05]

— Electric gear ratio = transmission per input pulse X number of pulses per motor rotation /
transmission per motor rotation




Revision history

No. S Change contents Y Notes
month number
1 2018.05. 04 new release 1.0
2 2018.08 Add brand integration and function statements 11
3 2020.07. 24 Mark modified according to company name 12
change
4 2020.10. 26 Insert N-stage related precautions 1.3

Refer to 7.3.1 St-00 Bit10~Bit13 description

5 2021.11. 15 error revision >
o 5.2.2 ~ 5.2.8 Detailed description reference '

path error correction

Addition of installation details in the control
panel (panel), addition of cautionary text
regarding loss of multi-turn data

Integrate L7S_200V and L7S_400V manual

6 2023.09. 30 1.5







Product 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 a failure occurs due to the consumer's intention or negligence

= When a failure occurs due to an abnormality in the power supply or a defect in the connected device
= When a breakdown occurs due to a natural disaster (fire, flood, gas damage, earthquake, etc.)

= When the product is modified or repaired at a place other than our dealer or service center

= When our nameplate is not attached

= When the free warranty period has expired

X After installing the servo, please fill out this quality assurance form and send it to our quality assurance department
(service manager).




Environmental Policy

LS ELECTRIC Co., Ltd supports and observes the environmental policy as below.

Environmental
Management

LS ELECTRIC considers the
environmental preservation as the
preferential management subject and
every staff of LS ELECTRIC use the
reasonable endeavors for the pleasurably

environmental preservation of the earth.

About Disposal

LS ELECTRIC' Product is designed to
protect the environment. For the disposal,
separate aluminum, iron and synthetic resin
(cover) from the product, as they are

reusable.




Product warranty

Product name Servo Drive Installation
date
Model name L7S 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).




WWW.Is-electric.com

LS ELECTRIC. Co., Ltd.

m Headquarter
LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119,
Korea
m Seoul Office
LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea
Tel: 82-2-2034-4033, 4888, 4703 Fax: 82-2-2034-4588

E-mail: automation@Is-electric.com

m Overseas Subsidiaries
* LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)

Tel: 81-3-6268-8241 E-Mail: japan@Is-electric.com
* LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)

Tel: 86-411-8730-6495 E-Mail: china.dalian@Iselectric.com.cn
¢ LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)

Tel: 86-510-6851-6666 E-Mail: china.wuxi@Iselectric.com.cn
« LS ELECTRIC Middle East FZE (Dubai, U.A.E.)

Tel: 971-4-886-5360 E-Mail: middleeast@Is-electric.com
* LS ELECTRIC Europe B.V. (Hoofddorp, Netherlands)

Tel: 31-20-654-1424 E-Mail: europartner@Is-electric.com
¢ LS ELECTRIC America Inc. (Chicago, USA)

Tel: 1-800-891-2941 E-Mail: sales.us@lselectricamerica.com
¢ LS ELECTRIC Turkey Co., Ltd.

Tel: 90-212-806-1225 E-Mail: turkey@Is-electric.com

m Headquarter
LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119,
Korea
m Seoul Office
LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea
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E-mail: automation@Is-electric.com

m Overseas Subsidiaries
* LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)

Tel: 81-3-6268-8241 E-Mail: japan@Is-electric.com
« LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)

Tel: 86-411-8730-6495 E-Mail: china.dalian@Iselectric.com.cn
¢ LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)
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Disclaimer of Liability

LS ELECTRIC has reviewed the information in this publication to ensure consistency with the hardware and software described.
However, LS ELECTRIC cannot guarantee full consistency, nor be responsible for any damages or compensation, since variance
cannot be precluded entirely. Please check again the version of this publication before you use the product.

© LS ELECTRIC Co., Ltd 2015 All Right Reserved.
2023.10
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