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Introduction

Hello. Thank you for choosing the LS Mecapion L7N Series AC Servo.
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 Mecapion.

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

* EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation, Gmbh, Germany.
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Safety Precautions

Safety Precautions

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

severity of the precaution.

Precautions

Definition

& Warnings 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 inspecting the device, turn off the power, wait 15 minutes, ensure that the
charge lamp is off, and then check the voltage.

= Ground both the servo drive and the servo motor.
= Only specially trained technicians may perform wiring on this product.

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

= Do not open the servo drive cover during operation.

= Do not operate the device with the servo drive cover removed.
= Even if the power is off, do not remove the servo drive cover.

B Fire Safety Precautions

/A Caution

materials.

= Disconnect the input power if the servo drive malfunctions.

= |nstall the servo drive, the servo motor, and the regenerative resistor on non-combustible
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H Installation Precautions

Store and operate this product under the following environmental conditions.

. Conditions
Environment :
The Servo Drive The Servo Motor

Operating temp. 0~50°TC 0~40°TC

Storage temp. -20~65C -20~60 C

Operating humidity ] Below 80% RH
— Below 90% RH (no condensation)

Storage humidity Below 90% RH

Altitude 1000m or less

= When installing 1 unit:

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

* More than 10 mm on the left and
right sides of the control panel
= When installing 2 or more units:
¢ More than 100 mm at the top of
Spacing the control panel
* More than 40 mm at the bottom of
the control panel
* More than 30 mm on the left and
right sides of the control panel
* More than 2 mm between units

* Refer to Section 2.2.2, “Wiring the
Control Panel.”

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

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

Other variables

/A Caution

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

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

= |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

A\ Caution

= Always use an AC 200-230 V power input for the servo drive.

= Always connect the servo drive to a ground terminal.

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

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

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

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

= Always separate the U, V, and W cables for the servo motor power and encoder cable during
wiring.
= Always use the robot cable if the motor moves.

= Before performing power line wiring, turn off the input power to the servo drive, and then wait
until the CHARGE lamp turns off.

B Startup Precautions

/A Caution

= Check the input voltage (AC 200-230 V) and power unit wiring before supplying power to the
device.

= The servo must be off before you turn on the power.

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.

B Usage Precautions

A\ Caution

= |nstall an emergency cut-off switch which immediately stops operation in an emergency.

= Reset the alarm when the servo is off. The system immediately restarts 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.
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H Malfunction Precautions

A\ Caution

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

If an alarm occurs, solve the underlying cause of the problem. After solving the problem and
ensuring safe operation, deactivate the alarm and resume operation.

Do not approach the machine until the problem is solved.

B Repair/lnspection Precautions

A\ Caution

Before wiring or inspecting the device, turn off the power, wait 15 minutes, ensure that the
CHARGE lamp is 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.

H General Precautions

/A Caution

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

B Product Application

A\ Caution

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

This product is manufactured under strict quality control conditions. Nevertheless, install safety

devices if installing the device in a facility where product malfunctions may result in a major
accident or a significant loss.

B EEPROM Lifespan

/A Caution

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
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H Responding to international regulations

L7 Series responds to international regulations with standard models.

Model

Low Voltage Directive

EMC Directive

L7NA0O01B
L7NA002B
L7NA0O0O4B
L7NA0O08B
L7NA010B
L7NA020B
L7NA0O35B

L7NAO50B

EN61800-5-1

EN61800-3

*%¢ 1 : For more information, please feel free to ask LS Mecapion.

%2 : Please follow the regulations of destination when exporting.
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1. Product Configuration

1.1

Product Configuration

Product Verification

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

* Does the servo drive’s name plate match?

* Does the servo motor’s name plate match?

2. Check the product components and options.

e 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?

* Is 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?

H The Servo Drive Product Format

L7 N A 004 B AA

1

Series

Communication

Input

Name Type Voltage Capacity Encoder Type Option
1:100W
882 ) 233 W B: Serial
) (communication- (Blank)
S: Standard 1/0O 004 : 400 W type) Standard
type :
The Servo yp A: 220 Vac 008 : 750 W prodyct
Series 010: 1.0 kW (Marking)
N : Network type 020:2.0 kW Exclusive
035 : 3.5 kW Option
050 : 5.0 kw




1. Product Configuration

H Servo Motor Product Format

APM-SBO4AEK1G103

I

Servo Motor

Motor Shape

S: Real Axis

H: Hollow
Shaft

B: Assembly

F : Flat Type

L:L7 Only

Motor Capacity

—

Flange Size

: 40 Flange

: 60 Flange

: 80 Flange

: 100 Flange
: 130 Flange
: 180 Flange
: 220 Flange
: 250 Flange
: 280 Flange

« I T MO0 wW>

12 | LS,

R3 : 30[W]

R5 : 50[W]

01 : 100[W]

02 : 200[W]

03 : 300[W]

04 : 400[W]

05 : 450[W]

06 : 550/600[W]
07 : 650[W]

08 : 750/800[W]
09 : 850/900[W]
10 : 1.0[kW]

150 : 15.0[kW]
220 : 22.0[kW]
300 : 30.0[kW]
370 : 37.0[kW]

——

Rated RPM

: 3000 [rpm]
: 2000 [rpm]
1500 [rpm]
1000 [rpm]

£ ® 0 »

Shaft Cross-section

N: Straight

K: One-sided round
key (standard)

D: D Cut

T: Tapering

R: Double-sided round
key

H: Hollow Shaft

Gearbox
classification

03:1/3
10: 1/10

Gearbox Specifications

1]

Encoder Type

Quadrature (pulse
type)
A: Inc. 1024 P/IR
B: Inc. 2000 P/R
C: Inc. 2048 P/R
D: Inc. 2500 P/R
E: Inc. 3000 P/R
F: Inc. 5000 P/R
G: Inc. 6000 P/R
Serial BiSS
(communication type)
N : 19bit S-Turn Abs.
M : 19bit M-Turn Abs.
(18bit SA M-Turn Abs)

Non-existent: No gearbox
G1: For general industrial
purposes (Floor Mounted)

G2: For general industrial
purposes Flange Mounted)
G3: Precise Gearbox

Oil Seal and Brake

Non-existent: None
included

1: Oil Seal attached

2: Brake attached

3: Oil Seal and Brake

attached




1. Product Configuration

-
1.2 Parts

1.2.1 Servo Motor Parts

H 80 Flange or below

Motor Power
Motor Cable Encoder

Connector
Connector
|
Encoder
Cable

Shaft
° o, 11 &
¢ ¢ ¢ Encoder
Bearing Cap Flange Frame Housing Cover
H 80 Flange or below(Flat Type)

Encoder Connector

Power Connector %

.l"—_ ‘r__—\\ [—"__v_ !

l\‘ =1 {—hl'] Hh\__?-lu—E I

1R

il

T3yl

Flange Frame Mold Housing Encoder Cover

H 130 Flange or higher

Motor
Encoder
Connector
Bem—
?
v Encoder
Shaft Ei i J Cover
ol . .
- T
Bearing Cap Flange Frame Housing




1. Product Configuration

1.2.2 Servo Drive Parts

H L7NA001B, L7NA002B, L7NA004B

Operation keys

These allow you to
check parameters.
CHARGE lamp
This turns on when the main circuit power is on.

It remains turned on as long as an electric charge
is in the L7N condenser, even after the main
circuit power is turned off. Do not touch the power
terminal while turning it on. Doing so may result
in an electric shock.

Main power connectors (L1,
L2, and L3)

These terminals connect to
the main circuit power input.

DC reactor connectors

These terminals connect to the
DC reactor to suppress high-
frequency power.

(PO and PI)

Short circuit these when not in
use.

Regenerative resistance connectors
(B+, B, and BI)

Eﬁ@@@@é

LS SERVO

-

Display

-

This displays numerical values,
such as the L7N state and alarm
number.

Joooo

©PE[N]D

State LEDs
These LED indicate the current
EtherCAT state.

\

CHARGE

CNS5

A

CN4

CN3

These terminals connect to the
external regenerative resistor.

- Short B and Bl for

basic installations.

- If you are using an external resistor,
connect it to the B+ and B terminals.

Control power terminals (C1 and C2)
These terminals are for the control
power input.

Servo motor connecting terminals (U,
V, and W)

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

Ground terminal

The ground terminal prevents electric
shock.

Be sure to connect a grounding line to this

—\
—\
/S

_—

CNG

CN1

CN2

USB communication port (CN5)
This port communicates with a
personal computer.

EtherCAT communication port

(EtherCAT IN, CN4)

EtherCAT communication port

(EtherCAT OUT, CN3)

Safety connector (CN6)

This connector connects safety
devices.

Note) If you are not using any
safety devices, be sure to install
the safety jump connector on the
L7N.

Input/output signal connector
4—— (CN1)

This connector is for sequence
input/output signals.

Encoder connector (CN2)
This connects to the encoder
installed on the servo motor.

terminal.

14 | LS,




LS vecpi 1. Product Configuration

H L7NAOO8B,L7NAO10B

Operation keys
These allow you to check

parameters.
= LS SERVO
CHARGE lamp &ED = Display
This turns on when the main circuit power is on. [Uj] 8 8 [Uj] 8 ~—— 1 This displays numerical values,
It remains turned on as long as an electric charge is in ) ) L ) ) such as the L7N state and alarm
the L7N condenser, even after the main circuit power is number.
turned off. Do not touch the power terminal while turning CHARGE CN
it on. Doing so may result in an electric shock. D D D D‘i — State LEDs
e o OPEN These LED indicate the
> current EtherCAT state.
Mail 1 L1, L2 AN A
an{;::;nngJwel’ connectors (L1, L2, D 2 - USB communication port (CN5)
These terminals connect to the = o This port communicates with a
main circuit power input. personal computer.
DC reactor connector (PO and PI) EtherCAT communication port
These terminals connect to the DC reactor
to suppress high-frequency power.
oopniess < (EtherCAT IN, CN4)
Short circuit these when not in use. L v
EtherCAT communication port
Regenerative resistance connectors (B+,
B, and BI) 2 (EtherCAT OUT, CN3)
These terminals connect to the external @]
regenerative resistor.
- Short B and Bl for A
basic installations.
- If you are using an external resistor, Safety connector (CN6) i
connect it to the B+ and B terminals. % 4 This connector connects safety devices.
O Not_e) If you are not _using any safety_
Control power terminals devwest, be st:que tli)7|’r\1‘stall the safety jump
connector on the .
(Cland C2)
These terminals are for the
control power input.
Input/output signal connector
S
o This connector is for
sequence input/output
signals.
o
Servo motor connecting U 8 ]
terminals (U, V, and W)
These terminals connect to v ° |
the main circuit cable wll( e 1 ] Encoder connector (CN2)
(power cable) of the servo 5 S This connects to the encoder
motor. installed on the servo motor.
Ground terminal )
The ground terminal prevents electric
TN
Be sure to connect a grounding line to L

this terminal.




1. Product Configuration

H L7NAO20B,L7NAO35B

Operation keys
These allow you to
check parameters.

CHARGE lamp

This turns on when the main circuit power is on.

It remains turned on as long as an electric charge is
in the L7N condenser, even after the main circuit
power is turned off. Do not touch the power terminal
while turning it on. Doing so may result in an electric
shock.

Main power connectors (L1, L2, and
L3)

These terminals connect to the main
circuit power input.

—_—

DC reactor connectors

These terminals connect to the DC reactor
to suppress high-frequency power.

(PO and PI)

Short circuit these when not in use.

Regenerative resistance connectors (B+,

B, and BI) —_—
These terminals connect to the external

regenerative resistor.

- Short B and B for

basic installations.

- If you are using an external resistor,

connect it to the B+ and B terminals.

Control power terminals (C1 and
c2)

These terminals are for the control
power input.

J

Servo motor connecting terminals (U, V,
and W)

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

S SERYS |

Ground terminal

The ground terminal prevents electric
shock.

Be sure to connect a grounding line to
this terminal.

16 | LS,

Display

This displays numerical values,
such as the L7N state and alarm
number.

State LEDs
These LED indicate the current
EtherCAT state.

USB communication port (CN5)
This port communicates with a
personal computer.

EtherCAT communication pori  (EtherCAT IN, CN4)

EtherCAT communication port (EtherCAT OUT, CN3)

Safety connector (CN6)

This connector connects safety devices.
Note) If you are not using any safety
devices, be sure to install the safety jump
connector on the L7N.

Input/output signal connector (CN1)
This connector is for sequence input/output
signals.

Encoder connector (CN2)
This connects to the
encoder installed on the
servo motor.
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1. Product Configuration

H L7NAO50B

Operation keys

These allow you to check
parameters

Control power terminals (€1 and C2)
These terminals are for the control power

il
1]

input

DC reactor (PO and PI)
These terminals connect to the DC
reactor to suppress high-frequency

power. (PO and PI)
Short circuit these when not in use.

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

il

Regenerative resistance connectors (B+,
B and BI)

These terminals connect to the external
regenerative resistor.

-Short B and Bl for basic installations.

-If you are using an external resistor, connect
it to the B+ and B terminals.

0

D

Display
This displays numerical values, such as
the L7N state and alarm number.

State LEDs

These LED indicate the current EtherCAT

state.

USB communication port (CN5)
This port communicates with a personal
computer.

EtherCAT communication port
(input, CN4)

EtherCAT communication port
(output, CN3)

Safety connector (CN6)

This connector connects safety devices.
MNote) If you are not using any safety
devices, be sure to install the safety
jump connector on the L7N.

Input/Out signal connector (CN1)
This connector is for sequence
input/output signals.

Encoder connector (CN2)
This connects to the encoder installed
on the servo motor.

CHARGE lamp
This turns on when the main circuit power
is on. It remains turned on as long as an
electric charge is on the L7N condenser,
even after the main circuit power is turned
off. Do not touch the power terminal while
turning it on. Doing so may result in an
electric shock
Ground terminal
The ground terminal prevents electric
shock. Be sure to connect a grounding
line to this terminal.
Servo motor connecting terminals (U, V
and W)
These terminals connect to the main
circuit cable (power cable) of the servo
motor.

LSVNIecapion I 1-7




1. Product Configuration LS Mecapion

1.3 Connector Diagram

Digital input Note 1) Digital output

DC 24V (222 ey TPV R
24V IN
3O 2 | ALARW-

w

— —{ o | P [ ReRDY:
" —{ oz [ {%E}—'
t— —{ ART [T = P T IS S——
p— o oW1 }CE {E :

20 ZSPD-

POT
ST s SR

' PROBEL Y 2 | BRAE |—b
--—0/0—@ 10 DI8 e INPOS

i INSPD
. WARN

RNREIREIENE

St

\

CN1

Digital input Digital output

3.3k

HWBB2+

HWBB2- 6

;

Note 1) The input signals (D14~DI8, output signals (DO1~D0O4) are the factory default signals.

Note 2) ** is unallocated signals. You can allocate those signals by setting I/O signal allocation.
Refer to 6.3 1/0O Contacts parameter setting for more information.

Note 3) Input signal DI7 and DI8 are always allocated as PROBE1, PROBE?2 regardless of the

input signal allocation setting.

1-8 I stMecapion




'-S 2. Installation

2. Installation

2.1 The Servo Motor

2.1.1 Operating Environment

Item Requirements Notes
. Consult with our technical support team to customize the
Ambient 5 . ; ! . ;
0 ~ 40[C] product if temperatures in the installation environment are
temperature . .
outside this range.
Ambient o | his device i , ith
humidity 80% RH or lower Do not operate this device in an environment with steam.
Ext | Vibration acceleration
vi)l;rzrt?oan 19.6 M or below on Excessive vibrations reduce the lifespan of the bearings.
both the X and Y axis.

2.1.2 Preventing Impact

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

A\ - Caution. % ;

2.1.3 Motor Connection

= The motor might burn out if it is connected directly to commercial power.
Always connect the motor via the specified drive.

= 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.

S <c

-u
-V /
-W

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

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

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

>

LS 21




2. Installation

2.1.4 The Load Device Connection

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

QL 0.03 mm or below (peak to peak)

Load shaft

= — Motor shaft

A\ 4

0.03 mm or below (peak to peak)

B For pulley connections:

Lateral Load Axial Load
Flange Notes
N kgf N kgf
40 148 15 39 4
Nr: 30 mm or below
60 206 21 69 7
80 255 26 98 10 Lateral load l:
130 725 74 362 37 !
T
180 1548 158 519 53 | X
N
220 1850 189 781 90 .
Axial load

2.1.5 Cable Installation

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

N\

= Do not apply pressure to or damage the cables.

= Use robot cables to prevent swaying when the motor moves.

22 [ LS|




LS 2. Installation

2.2 The Servo Drive

2.2.1 Operating Environment

Item Requirements Notes
Ambient A Caution
mbien o . .
temperature 0~50[C] A Install a copllng fan on the control panel to maintain
an appropriate temperature.
A\ caution
Ambient Condensation or moisture may develop inside the drive during
humidity 90% RH or lower | prolonged periods of inactivity and damage it.
Remove all moisture before operating the drive after a
prolonged period of inactivity.
Vibration . . . . .
External : Excessive vibration reduces the lifespan of the machine and
vibration acceleration 4.9 may cause malfunctions
ms" or lower Y :
= Do not expose the device to direct sunlight.
Ambient = Do not expose the device to corrosive or combustible gases.
conditions | = Do not expose the device to oil or dust.
= Ensure that the device receives sufficient ventilation.




2. Installation '-S

2.2.2 Wiring the Control Panel

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

More than More than
40 mm 100 mm
DDDEFENID DDDEPEIND
22204 [T LAAMY |24
[ g f ) [
More than More than More than ol + b [ﬁ [ﬁg More than
10 mm 10 mm womm ol ll ] 10 mm
> > «—»|2 -1 | fg] Bl
I 0
i il
= o
u ° EQEI v EZE
S| R (o
kel kil
U@?‘ ®Ho U@ ®o
More than More than More than
40 mm 40 mm 2 mm
A\ Caution
= Ensure that during installation the heat from the external regenerative resistor does not affect
the drive.

= Ensure that the servo drive control panel is flat against the wall during installation.

= Ensure that the metal powder from drilling does not enter the drive when assembling the control
panel.

= Ensure that oil, water, and metal dust do not enter the drive through gaps in the casing.

= Protect the control panel by spraying compressed air in areas which accumulate harmful gases
or dust.

24 | LS
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2. Installation

2.2.3 Power Supply Wiring

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

A\ Caution

Overvoltage can damage the drive.

Connecting commercial power to the U, V and W terminals of the drive may damage the drive.
Always supply power via the L1, L2 and L3 terminals.

Connect short-circuit pins to the B and BI terminals. For external regenerative resistors, remove the

short-circuit pins and use standard resistors for the B+ and B terminals.

Model Resistance Standa}rd * Notes

Value Capacity
L7NAOO1B
L7NA002B 100 Q Built-in 50 W
L7NA004B

A\ caution

L7NA008B For information about resistance during

40 Q Built-in 100 W | regenerative capacity expansion, refer to
L7NAO1OB Section 9.3, "O*tional and Peripheral Devices.”
L7NA020B

13Q Built-in 150 W

L7NAO035B

Configure the system so that the main power (L1, L2, L3) is supplied after the control power (C1,

C2). (Refer to Chapter 3, "W*ring.”)

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.
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4. Wiring

3. Wiring

3.1 Internal Diagram

3.1.1 L7N Drive Block Diagram [L7NAO0O01B - -7NA004B]

Note 1) Note 2)
PO| |PI B | Bt |BI
Diode  Thermistor |GBT
7777777777777777 ar————~"[ [ |7 F77:7777;7777777'\
T T |
| [l |
| 3 |
: G G G
Three-Phase Power Input ! Regenerative| | !
! ! - ICurrent Sensor
AC200~230V L1 ! ey | ! SNt oen U
| Thermister| | |
L2 | N : L% =M E
L8 | 5 ] W
1 i 1
| [ |
| [ |
[l [ |
[l [ |
Il [ |
[l [ |
[ [ I
Lo a1 e _ J‘
~— Thermistor- —
| |
|
L |
‘== Main Power Intemnal Relay DCVoltage || Regenerative U andV Current DB
Control Power Failure|| —#=| . q Brakit Te t PWM Signal " i
Detection Circuit De‘te::iil:zircuit D::e";ﬁoe:\ag::uu o‘g::::; n Dectier::li(:n Op:ra;gn ennx:;:'re SC Detection Circuit DZ?:;‘;“ O%T"::;"
Clreuit Circuit
Single-Phase Power Input
AC200~230V | ¢
Main Power - Power Circuit Access
UandV Current
DC Voltage
CN3,CN4
—— = EtherCAT ESC DSP / FPGA
s y
M s ——% USB TO UART F—— ncoder | _ ON2
C | Input
? P/C Insulation I/F ¢
Safety function input Safety function output Contact input Contact output
(2 points) (1 points) (8 points) (4 points)
Safety device connection (CN6) ‘ Upper controller connection (CN1)

Note 1)

Note 2)

B+ and B pins.

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

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




3. Wiring LS Mecapion

3.1.2 L7N Drive Block Diagram [L7NAO08B - -7NA035B]

Note 3)
Cooling Fan

-
|

Three-Phase Power Input |
AC200~230V L1 |

L2
L3

iCurrent Sensor

Y

7

Main Power Internal 0C Voltage ||Regenerative 1G8T PWM Signal and V Current 0B

Failure Temerature Operation || Detection &f:ﬂt‘ﬂ?ﬂ Temerature || SG Detection || oetection Operation

7‘ Detection Circuit| [ostection Circuit Circuit Circuit Circuit Circuit Circuit Circuit Circuit

Main Control ~_, POWER Circuit Access

U and V Current
DC Voltage

Control Power Failure ;
Detection Circuit *

Single-Phase Power Input
AC200~230V

CN3,CN4
HEther;AT - - £sC . - DSP / FPGA

ommunicatjon
CN5 B e Encoder| CN2

ommunicat | nput

P/C Insulation I/F
Safety Function Input afety Function Output Contact Input Contact Output
(2 Points) (1Points) (8 Points) (4 Points)

! ' ! '

Safety Device Connection (CN6) ‘Upper Controller Connection (CNT)

Note 1)  If using a DC reactor, connect the PO and Pl pins.

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

Note 3)  The L7NA0O08B ~ L7NA035B modesl are cooled by a DC 24V cooling fan.

3-2 | LS Mecapion
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4. Wiring

3.1.3 L7N Drive Block Diagram [L7NAO050B]

Three-Phase Power Input
AC200~230V L1

L2
L3

———

es|

e enerat\v% ‘{

P

|
stor

|
|
R

Note 3)
Cooling Fan

{Current Sensor
|

(e

Control Power Failure|| L] Main porer Interral Relay 0C Voltage | |Fegenerative| | 1687 PWM Signal b and v current 08
' et L railure Torperature Operation || Detection haaking smperature 11 SC Detection || Detection Operation
Detection Circuit o erati : peration Detection ireut
petection Circuit || Circuit Circuit Circuit Ciroult Circuit Cirauit Circuit

Single-Phase Power Input
AC200~230V H

CN3,CN4

CN5

Note 1)

Note 2)

Main Control ~_, POWER Circuit Access

U and V Current
DC Voltage

A/D Conversion

EtherCAT
ommuniicat fon

= ESC =

uss

USB TO UART
ommunicat fon

DSP / FPGA

CN2

Encoder
Input

C 77

C Insulation I/F

! $

f

%

Safety Function Input
(2 Points) (1Points)

Safety Function Output

Contact Input
(8 Points)

Contact Output
(4 Points)

! '

i

!

Safety Device Connection (CN6) ‘Upper Controller Connection (CN1)

B+ and B pins.

Note 3)

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

The L7NAO50B model is cooled by a DC 24V cooling fan.

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

‘-:E; Mecapion |




3. Wiring LS

o
3.2 Power Supply Wiring

3.2.1 L7N Drive Wiring Diagram [L7NAOO1B - -7NA035B]

(200~230V) S Ori

ervo urive
RST NoteT) B
(L $ é Main  Main }w} OC Reactor

o)) o O e Ry L

LemtE e
il e s e U | 3
. —=OL | |
O L2 W
O] L3 o) | |
i [ 7 |
) C2 — |
rt Encoder
1Ry T
T2 e e C .
- BT L Note2
Ry : Relay T Alarm 4 Bl ij External ote?)
SK : Spark Killer CN1 Regenerat ive
Resistance

MC : Circuit Breaker

It takes approximately one to two seconds to output an alarm signal after turning on the main
power. Accordingly, press and hold the main power ON switch for at least two seconds.

Note 4)  Check the B and BI short-circuit terminals and the L7NA001B-L7NA004B (50 W, 100 Q),
L7NA008B ~ L7NA010B (100 W, 40 Q), and L7NA020B ~ L7NA035B (150 W, 13 Q) regenerative
resistors before use. If the regenerative capacity is high because of frequent acceleration and
deceleration, open the short-circuit pins (B, Bl) and connect an external regenerative resistor to B
and B+.

Note 5)  Remove approximately 7-10 mm of the sheathing from the cables for the main circuit power and
attach crimp terminals. (Refer to Section 3.2.2, "P“wer Circuit Electrical Components.”)

LA

| ~—|

Note 6)  Press the button on the L7NA001B-L7NA010B drive terminal to attach or remove wires to the
main circuit power unit. For the L7NA020B ~ L7NAO35B drive, use a (-) flathead screwdriver to
attach or remove the wires.

3-4 | LS,




LS capic 4. Wiring

3.2.2 L7 Drive Wiring Diagram [L7N050B]

LA .
PST Note) Servo D ive
L 4 b Main  Main {1 OC Peactor
IHH . [len MM IRy '
N= - | FOF S
= [T 1M |
’ L1
—I L2
=1 L3
1
{2
_:E“
1Py &1 arme
o1 3
'|' &1 arn— 4
1 Fegenerat ive
Ry : Relay Fesistance

SK : Spark Killer

MC : Circuit Breaker

Note 1) It takes approximately one to two seconds to output an alarm signal after turning on the main power.
Accordingly, press and hold the main power ON swithch for at least two seconds.

Note 2) Check the status of connection of internal regenerative resistance (B+.B) be fore using because
L7NAO050L](120[W], 6.8[R]) has internal regenerative resistance. If the vaule of regenerative voltage is
too high by frequent deceleration and acceleration, install external regenerative resistance on B and B+,

B to “NC” hole on the case.




3. Wiring

3.2.3 Power Circuit Electrical Components

Name L7NA001B ‘ L7NA002B L7NA004B L7NA008B ‘ L7NA010B L7NA020B ‘ L7NA035B L7NA050B

30A Frame 50A Frame

30A Frame 5A 30A Frame 15A 30A Frame 30A
MCCB(NFB) 10A 40A(ABE53b/40)
(ABE33b/5) (ABE33b/10) (ABE33b/15) (ABE33b/30)
. . TB6-
Noise Filter (NF) TB6-BO10LBEI(10A) TB6-BO30NBDC(30A)
B0O40A(40A)

HFN-40(40A)

DC reactor HFN-10(10A) HFN-15(15A) HFN-30(30A)
MC 11A/ 240V 18A/ 240V 32A/ 240V 50A/ 240V
(GMz-9) (GMz-18) (GMo-32) (GMo-50)
L1,L2
L3,
PO,PI
N,B+ AWG14(2.5 mr) AWG14(2.5 mr) AWG12(4.0 mr) AWG10 (6.0 mm)
Wire B.BI,
UV,
(Notel) W
C1, , .
o2 AWG14(2.5 mr) AWG14(2.5 mr) AWG14(2.5 mr) AWG14(2.5 mr)
Crimo terminal UA-F1510, SEOIL UA-F2010, SEOIL UA-F4010, SEOIL GP110028
P (10mm Strip & Twist) (10mm Strip & Twist) (10mm Strip & Twist) KET
Regeqeratlve 50 W 100 W 150 W 120[W]
resistor 100 Q 400 130 6.80
(Default)
* BLZ7.62HP/03/180LR
Connector * BLF 5.08/03/180F SN BK BX SN BK BX SO
(L1L2.IVW) « BLF 5.08/11/180F SN BK BX . BLZ7.62HP/11/180LR
SN BK BX SO

Notel) Use 600V-PVC Insulated wire for wiring.

Use approved UL wire (Temp. 75°C or above) for UL(CSA) Regulation.

Use approved wire for any other regulations.

Use equivalent or above components compare to components above for any special applications.
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LS ccanio 4. Wiring

(L7NAO004B or below)

Length of strip

7~10[mm]

0.4~0.5[N-m]
06 3.5
T ]OO Weidmueller’s
M \ SD 0.6x3.5x100 4

M4 : 1.2[N-m]

//

(L7NA0OOSB ~ L7NA010B)

Length of strip
7~10[mm]
0.4~0.5[N-m]
Weidmueller’s
A B
T jc SD 0.6x3.5x100
/

m M / M4 : 1.2[N-m]

(L7NA0O20B ~ L7NAO035B)




3. Wiring LS

w3
13 I
1o s

1 mille

e i

i M

L 5 iy
*Tr ﬂﬁ« C Weidmueller’'s HQ MA s L2
e ..

1) Refer to the drawings above for wiring with BLF 5.08 or BLZ 7.62HP Series connector.

2) Insert wire into wire-hole when upper screw is untightened and then, use appropriate (-) shaped
screwdriver with 0.4 ~ 0.5[N.m] torque to make tight completely.

3) Cut by vibration, malfunction or fire by short could be occurred if torque of screwing was not enough.
4) Make tight completely by using hooks both sides when connectors are attached to servo drive after
wiring.

5) FG screw which is located the bottom of servo drive has to be M4 and put on the FG screw with
1.2[N.m] torque.

6) Malfunction of drive could be occurred if torque of screwing was not enough.

7) Recommended (-)shaped screwdriver: Weidmueller’s SD 0.6x3.5x100.

(L7NA0O50B)

3-8 | LS,




LS Mecapion 4. Wiring

. e al®]

48888
TE3
I p Oy & 12
ST I T AT D
aruoo Gir g 1wy TE2

.
=1

oooo
@ OPEN

Ak \
E
0] 3 m

RI=EE ==

O 1WA &I Hr vv'\\ 11 \

CLL W~ U AR Yy C_ NI | B e

CI C THIES =Y ey 5 o M
Ay — CHARGE

MNC : Internal regenerative resistor

Lead terminal binding screw

= N

L1 |L2 | L3 | B+ | B U V | W | FG | FG

TB2

TB3

— /

0-0 Malfunction of drive could be occurred if torque of screwing was not enough.
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3. Wiring LS

3.3 Timing Diagram

3.3.1 Timing Diagram During Power Input

For the L7N Series, connect single-phase power to the C1 and C2 terminals to supply power
to the control circuit, and three-phase power to L1, L2, and L3 to supply power to the main
circuit.

The servo signal becomes Ready after the maximum period of 120 ms that is required to
reset the device elapses. If you change the signal to ON, the servo operates in 40 ms.

200 ms =+ | i i

Main power, J

control power

Control power -+150 ms |+
established 5 V

«+- 50 ms

Control -]

4120 ms
program reset !

‘

Main power & 10ms

Alarm
(Normally On)

- 4- 10 ms

Servo Ready

Servo On Lo : i
Lo : i
Clear the DB Lo ! 5ms gl i
o i !
1 1 (L1}
PWM output ol 1
(motor rotation) L e 40ms 2MS |- T
1 1 101
I I e
1 I (R}

Note 1)  The Servo Ready turns on after the main power is established and the control program is reset.

Note 2)  Servo On begins after the Servo Ready is on and the EtherCAT communication and the servo are
synchronized.
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3.3.2 Timing Diagram During an Alarm Trigger

When an alarm is triggered in the servo drive, it blocks the PWM and stops the motor.

A\ Caution

= Reset the alarm after solving the problem that triggered the alarm and after changing the
command signal (Servo On) to Off.

200 ms =+ -»>

Main power,
control power

supply

Control power
established
5V

-#150 ms [*

Control ‘ '
program reset s hal

Main power

Alarm triggered by

an anomaly Remove the | |
' \ ! causes that /!
Alarm } ; M | triggered the:
(Normally On) } ' alarm :

Servo RDY ‘ 10ms-» [«

Servo On

Clear the DB Sms e

PWM © o la- 40ms 2ms —»|e- i le-30ms
(Motor rotation) ; ;

RESET | f ”
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3. Wiring '-S

3.4 Wiring the Control Signals

3.4.1 The Contact Input Signal

A\ Caution

1. There are two input contacts based on the characteristics of the A and B contact signals.
Configure them in accordance with the input signal logic definition (0x2204).

2. Change the signal definition for each contact in accordance with the input signal definition
(0x2200, 0x2201).

DC 24V o o— < {r]

Internal circuit

COM

R1: 3.3 KQ, R2: 680 Q

3.4.2 The Contact Output Signal

A\ Caution

1. There are two input contacts based on the characteristics of the A and B contact signals.
Configure them in accordance with the output signal logic definition (0x2205).

2. Change the signal definition for each contact in accordance with the output signal definition
(0x2202, 0x2203).

3. Overvoltage or over currents may damage the device because it uses an internal transistor
switch.

¢ Rated voltage and current: DC 24 V +10%, 150 mA

L
L= 1

g Note 1)

Contact [ | |
L=

Contact

Internal circuit

DC 24V

|
T V|

Note 1)  The alarm and READY output signals are separate in the GND24 terminal.
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4. Wiring

3.5 Connecting Serial Encoder Signals (CN2)

3.5.1 APCS-EcooCS Cable

AWG24 4Pair Twist
Servo motor _ . Servo drive
Shield Wire
1 . .. VA 3
2 IMA 4
3 SL 5
7 +5v | 14
8 GND 7
Cable
Connector(CN2)
Maker-3M
Cable 10314-52A0-008
Connector 10114-3000VE
Maker-AMP 9 S — 4 SHD |Frame
172161-1
170361-1
3.5.2 APCS-EcooDS Cable
AWG24 4Pair Twist .
Servo motor Servo drive
..Shield wire
1 P MA 3
2 /MA 4
3 SL 5
4 /SL 6
7 +5V 14
8 GND 7
Cable
Connector(CN2)
Maker-3M
10314-52A0-008
Cable 10114-3000VE
Connector 91l R | 4+ SHD |Frame
MS3108B20-29S
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3. Wiring

3.5.3 APCS-Ec0cES Cable

3.6

Servo motor

Connector
Tyco Connector
(7Ciruits)

AWG24 4Pair Twist
Servo drive
Shield wire

1 MA 3

6 IMA 4

2 SL 5

7 /SL 6

9 5V 14

4 GND 7
Cable
Connector(CN2)
Maker — 3M
10314-52A0-008
10114-3000VE

5 .............. *. ............. ! SHD Frame

Connecting Multi-turn Encoder Signals (CN2)

3.6.1 APCS-E1/CS1 Cable

3-14 |

Servo motor

>

LS

AWG24 4Pair Twist
Shield Wire

Servo drive

1T W NP




4. Wiring
MA 3
DOOOC vA 4
SL 5
OOOC sL, 6
BAT+
Encoder m BAT-
BEE) 00 © (- IHES
S GND, 7
Cable
Connector(CN2)
Maker - 3M
10314-52A0-008
10114-3000VE
Cable
Connector  \ e | — -t SHD Frame .
172161-1(AMP)
170361-1(AMP)
3.6.2 APCS-E [ 1/DS1 Cable
AWG24 4Pair Twist
Servo motor Shield Wire Servo drive
N — VA 2
B IMA 4
C SL 5
D /SL 6
E BAT+
Encoder F BAT-
H 5V 14
G GND 7
Cable
Connector(CN2)
Maker - 3M
10314-52A0-008
10114-3000VE
Cable JIl e @ 1 SHD |Frame
Connector
MS3108S20-29S
3.6.3 APCS-E |1 /ES1 Cable
AWG24 4Pair Twist
Shield Wire .
Servo motor Servo drive
N . MA .
/ 6 IMA ] 4
2 SL 5 -
7 /st—t—6 LS el
/ 8 BAT+
3 BAT _




3. Wiring

Encoder

Connector
Tyco Connector
(7Ciruits)

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

3.7 Connecting the Input/Output Signals

3.7.1 The Names and Functions of the Input Signals

Pin Number Name Details Function
Reverse (CW)
7 /N-OT rotation prohibited | The actuator stops the servo motor to -
= d (cow) prevent it from moving beyond the motion
; orwar range.
8 [p-OT rotation prohibited
1 HOME Origin sensor Connects the origin sensor to return to the
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4. Wiring

3.7.2

Pin Number Name Details Function
origin.
12 ALMRST Alarm reset Deactivates the servo alarm.
When the contact is on, the speed control
13 PCON P control action loop transfers the mode from PI control to P
control.
Transfer of the When gain 2 contact is ON, it transfers from
14 GAIN2 X . - )
gain 1 and gain 2 | gain 1 to gain 2.
Note 1) . .
9" /PROBE1 Touch probe 1 The probe signal to rapidly store the
oMo /PROBE2 Touch probe 2 | Position value.
Note 1)  You cannot map touch probe signals.

The Names and Functions of the Output Signals

(CN1)

Pin Number Name Details Function
1 BRAKE+ Brake Outputs signals to control the brake when
2 BRAKE- the servo is turned on or off.
3 ALARM+ _
Alarm Outputs a signal when an alarm occurs.
4 ALARM-
17 /READY+ This signal is output when the main power
Servo Ready is established and the preparations for
18 /READY- servo operation are complete.
19 [1ZSPD+ Zero speed Outputs a signal when the current speed
20 /ZSPD- reached drops below the zero speed.
Allocated INPOS Location reached Outputs f”‘.s'g“a' when the device reaches
the specified location.
Allocated INSPD Speed reached Outputs §_5|gnal when the device reaches
the specified speed.
Allocated WARN Warning Outputs warning signals.
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3. Wiring

3.7.3 Layout of the Input/Output Signal Connectors

Origin sensor

P control action

Servo ready +

Zero speed
achieved+

1 BREAK+ Brake " HOME
Brake output+
2 BREAK- 12 | ALMRST | Alarm reset
output-
3 | ALRAM+ | Alarm output+ 13 | PCON
Transfer of
- - 14 GAIN2 .
4 | ALRAM Alarm output gains 1 and 2
5 NC - 15 NC
6 | +oav N External power 16 NG _
input Reverse
7 /N-OT rotation 17 | /READY+
Forward .
. prohibited
8 /P-0T rotation 18 | /READY- | Servo ready -
prohibited o | /PROBE1 ;I;]c[))l:irlprobe 19 | /zspD+
Zero speed
10 | /PROBE2 .TOUCh probe 20 /ZSPD- K P
input 2 achieved-

3.7.4 The Names and Functions of Safety Function

Signals (CN6)

Pin Number Name function

3 /HWBB1-

[HWBB1+ | For hard-wired base block inputs
/HWBB2+ Performs a base block (block torque) on signal off.

/HWBB?2-

EDM+
EDM-

Outputs the pilot circuit status.

0 ~N|o |0 b

3.7.5 The Connector Layout of Safety Function
Signals (CNG6)

Pilot circuit Hard-wired Hard-wired
8 EDM- state 6 | /HWBB2+ | base block 4 | /HWBB1+ | base block 2 NC Note 1)
output- signal input 2+ signal input 1+
Pilot circuit Hard-wired Hard-wired
7 EDM+ state 5 | /HWBB2- | base block 3 | /HWBB1- | base block 1 NC Note 1)
output+ signal input 2- signal input 1-

Note 1)  Never use this on a blank terminal because it is connected to an internal circuit.
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4. Wiring

3.7.6 Operation Method of Safety Function Signals

(CN6)

1) How to use L7N STO Plug Dummy

AL daf—
o [ | s na)

T
Plug Connector Kit : 2040008-1(TE)

Name of product : APC-CN6J

2) How to use EMG Signal on MAIN

Setting /HWBB1 /HWBB2 EDM STO State
1 OFF OFF ON STO
2 ON OFF OFF STO
3 OFF ON OFF STO
4 ON ON OFF Normal State

LSvMecapion I 3-19




3. Wiring LS Mecapion

Digital output
oo DI - 2 N I e—
— PCON E_EB Q0171 weaoy
ey HOME E—:&"B 5T 5 }—o0
g o1 | I}_(Dmﬂ -
_./._@z}_fuﬂ 2| ek }—0p
(o |0} G
INSPO
WARN
CN1
CNé6
OC 24v
—— MG
7 Digital input Digital output
o »] Hweel+] 3 = LT eoms —»
»| Hwes2+| s
HWBB2- | 6 i2
DC24V GND

3.8 EtherCAT Connection Example
3.8.1 Example Connection

The following figure shows the connection between a master and slave using EtherCAT
communication.
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LS Mecapion 4. Wiring

EtherCAT master

05 sesmmo o
48484 49484
. ngPEND . ngPEND
(:H%GEA A [E ° CH%GEA @ % CH%GEA & g
(o] [0]

Ak
[

CNE

[==]
CN8

Jfo

essssa |
CN1

f

o

assosws
CN1

f

Cil ICil

Ol el A D

icl kGl — 7]
Ul1®® ® @ U1I®®
Slave axis 1 Slave axis 2 Slave axis n

3.8.2 EtherCAT Connectors and the Pin Map

The L7N drive uses CN4 and CN3 as |I/O Connector for EtherCAT.

Connector Function
CN4 The EtherCAT input
CN3 The EtherCAT output

>
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3. Wiring LS Mecapion

Connector Function
Pin Number | Signal Name Line color
1 TX/RX0 + White/Orange
2 TX/RXO - Orange
3 TX/RX1+ White/Green
4 TX/RX2 - Blue
5 TX/RX2 + White/Blue
6 TX/RX1 - Green
7 TX/RX3 + White/Brown
8 TX/RX3 - Brown
Plate Shield

Note 1)  EtherCAT only uses signals from the No. 1, 2, 3, and 6 wires.
Note 2) Recommended Connector : STP CAT.5E RJ-45 8P8C
Recommended Cable: CAT.5 STP
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3.9 Example of connecting to PLC

3.9.1 LSIS - PN8B

iy ey L7NServo
AC200~230V ﬁ:lg 5 APM-FBOAAMK
SV/e0te APD-L7NA004B
a U U
O Vv Vv
w w
. B+ ]
Regenerative
braki ist ENC
raking resistor BB 1l M -
| 4
CN1
Digital output

]

DC 24v N
+
(bo) 3 | ALARM+
= 33k
4 | ALARM-

g PCON -
7 | reAoy
gy GAIN2 ’
8 | ReADY-
bl Ty T

(o4 1 BRAKE+
DI7,
2 BRAKE-

—
=l |

—
o

BIRIRIRIRIE
g

P-0T

2
5]

EE]

N-OT

XGF-PNEB o o RO |

E)
oo [ ] 08

_——— Sl S
* INSPD

|Dc24v +|

[ '|‘_J|_ CN6 * | WARN

Lt DC 24V

*_:rc_l

Y PO Digital Input Digital Output
Encoderl
5V 1 | ENCL A+ (I ITEES 33k (D) T
A 2 lencia- |1 * }
B 3 | ENCL B+ : HWBBL- | 4 s [ ow
4 | ENC1 B- | 33kQ
3 ERE2 | HWBB2+ 5
6 [z || - hweB2- | 6 |—02

—_—— —

Encoder? i DC24V GND @
ENC2 A+
ENC2 A-
Ethernet Cable
ENC2 B+ Ut CN4

ENC2 B-
ENC2 Z+
ENC2 Z-

I—‘ CN3

|Connecﬂon to next servo drive

]
o

L
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4. How to use the Loader

stMecapion

4.

4.1

How to use the Loader

15 SERW

Name and Function of each parts

L/AIN L/AOUT RUN

ERR

Display 5-digit FND Data

DIGITS DIGITL DIGITY DIGITZ NGITY

A
Botton for moving
FND Object
Y
Display State of
EtherCAT Comm.
or Error

Display decimal point

[ i |

16Bit : Display “ - “
32Bit : Display dot

l'.'l

/
u‘.‘:l."t

J 1 Ex}-123.4

Ex)123.4

= Refer to 5.3 LED State for more information.
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4. How to use the Loader

4.2

Status Summary Display

(1) Display Status Summary for CSP Mode

@ Example of state of Servo Off in CSP Mode

DIGT3~1 : Display Current state
bb - Servo Off

run - Servo On

Pot - CCW Limit

not — CW Limit

4

DIGT4_Upper : ZSPD
DIGT4_Middle : INSPD or INPOS
DIGT4_Lower : Command(Speed or Torque) State

DIGT4_DOT : READY State

y

DIGT5 : Display current control mode.

P - Profile Position, Interpolated Position, Cyclic Sync Position
S - Profile Velocity, Cyclic Sync Velocity

T — Torque Profile, Cyclic Sync Torque

H — Homing mode

DIGIT5_Lower : Init state

DIGIT5_Middle, Lower : Pre-Operational state
DIGIT5_Upper, Middle, Lower : Safe-Operational state

@ Example of state of Servo On in CSP Mode

\_/ ’r\\_// ] f‘f\'\J\_;?'j - f///? ’r\\‘ﬂ//‘}

Lo Y Y Y R Y

i,’ {I\,“’ !I/ |/ {//‘—\!\/ 'j\/ f\,;

iR I N X
L] [/

lﬁﬂo i‘\‘/o Vo 'amVo ¥V,




4. How to use the Loader

(2) Chart of status summary for Servo operation.

Refer to chart below for status summary for Servo operation.

Display of DIGT5 Function Note

oL Disconnect STO Connector.

- Ny iy N
Lo Init state.
/u e
L Pre-Op state.

st o0
. L L Safe-Op state.
- L
oo L L Servo OFF state in PP, IP or CSP Mode.
[} Ay
'] Servo ON state in PP, IP or CSP Mode.
LS N
[ x BN CCW Limit state in PP, IP or CSP Mode.
[ EURinly Nl u N
'] [} CW Limit state in PP, IP or CSP Mode.
ROy X
= [ Servo OFF state in PV or CSV Mode.
QA5 a0
i Servo ON state in PV or CSV Mode.
A5 an
- 'u] [} CCW Limit state in PV or CSV Mode.
g Ry iy
- [} CW Limit state in PV or CSV Mode.
Ny Y g
) Ll Servo OFF state in TQ or CST Mode.
c oo
L Servo ON state in TQ or CST Mode.
& O g D

7 ' CCW Limit state in TQ or CST Mode.
Eo8ok
L L CW Limit state in TQ or CST Mode.
o000
X ) Servo OFF state in Homing Mode.
noooooan
X Servo ON state in Homing Mode.
0o N
X 7 ) CCW Limit state in Homing Mode.
oo QL
X [} CW Limit state in Homing Mode.
nonac
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4. How to use the Loader

4.3 Display FND Output Object

(1) How to use the button on loader

f

- Holding down the button.
- Move to state of FND default.

\

- Click the button.

- Move to next object.
Value of 2600

Value of 2601

Value of 2615

Value of 2616

= When clicking the button, display of FND will move to next object and display value of that object.

= |f holding down the button while number of object is displayed, it will move to state of FND
default.(ex : P-bb, Servo OFF state in Position control Mode)

= Object address which is displayed on FND is from 2600 up to 2616. Those data cannot be modified
by button.




5. EtherCAT Communication '-s

5.

5.1

EtherCAT Communication

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

The basic concept of the EtherCAT communication is that, when a DataFrame sent from a
master passes through a slave, the slave inputs the received data to the DataFrame as soon
as it receives the data.

EtherCAT uses a standard Ethernet frame compliant with IEEE802.3.

Since it is based on a 100BASE-TX Ethernet, cable lengths of up to 100 meters are possible
and the maximum number of connected slaves is 65,535, so it is possible to configure a
nearly unlimited network size. In addition to this, when using a separate Ethernet switch, you
can interconnect it to common TCP/IP.

The Structure of CANopen over EtherCAT

‘ Servo Application ‘

(]

‘ Object Dictionary ‘ Application Layer
EtherCAT
State
Machine SDO PDO Mapping
Registers Mailbox Process Data
Data Link Layer
FMMUO FMMU1
Sync Sync Sync Sync

ManagerO| [Managerl| |Manager2 Manager3

EtherCAT Physical Layer

The L7N drive uses a CiA 402 drive profile. The Object Dictionary in the application layer
includes application data and PDO mapping information from the process data interface and
application data.

The Process Data Object (PDO) consists of an Object Dictionary that can be mapped to the
PDO, and the content of the process data is defined by PDO mapping.

The process data communication is able to periodically read and write the PDO. Mailbox
communication can aperiodically read and write all of the Object Dictionaries.
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4. EtherCAT Communication

5.2 The EtherCAT State Machine

Init
A A 4
(PI) (IP)
v
Pre—Operational (SI)
A L
(o)) (PS)| (SP)
v
(OP) Safe—Operational
F N
(S0) (0S)
v
Operational

State

Details

Init

Resets a device.
Unable to perform mailbox or process data communication.

Pre-Operational

Able to perform mailbox communication.

Safe-Operational

Able to read the PDO input data (TxPDO).
Unable to receive PDO output data (RxPDO).

Operational

Performs periodical /0O communication and it is possible to process PDO
output data (RxPDO).

Transition State

Details

IP Begins mailbox communication.

PI Stops mailbox communication.

PS Begins input data updates.

SP Stops input data updates.

SO Begins output data updates.

(O Stops output data updates.

OoP Stops input/output data updates.

Sl Stops input data updates and mailbox communication.

Ol Stops both input/output data updates and mailbox communication.
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5. EtherCAT Communication

I
5.3

LED State

The LEDs on the operating panel of the L7N drive indicates EtherCAT communication and
error statuses, as shown in the following figure.

&157 LS SERVO
0y 0 o g
Q:Uo Q:)0 U o U o U o

Il

L]

=] o

O BEEN

L/AIN L/AOUT RUN ERR

[s}

H The L/A IN and L/A OUT (Link Activity) LEDs

The L/AIN LED and L/A OUT LEDs indicate the status of the CN4 and CN3 communication
ports respectively. The following table outlines what each LED state indicates.

Link/Activity LED Description

Off

Not connected for communication.

Flickering

Connected, and communication is enabled.
on

200 | 200
ms ms
off —

On

Connected, but communication is disabled.

H RUN LED

Indicates the status

of the L7N in the EtherCAT State Machine.

RUN LED Description
Off The L7N is in the INIT state.
The L7N is in the Pre-Operational state.
Blinking " 200 | 200 ’7
ms ms
off —
The L7N is in the Safe-Operational state.
. on
Single Flash 200 | 1000 b 200
ms ms ms
off —
On The L7N is in the Operational state.
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4. EtherCAT Communication

54

H The ERR (Error) LED

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

what each LED state indicates.

ERROR LED Description
Off EtherCAT communication is normal.
A booting error occurred.
50
off
The object setup command received from the EtherCAT master cannot be
performed in the current state.
Blinking on
200 200
ms ms ’7
off —
The state has changed without a command from the EtherCAT master due to a
L7N drive sync error.
Single Flash on
200 | 1000 _ 200
ms ms ms
off —
A watchdog error occurred during EtherCAT communication.
on
Double Flash 200 | 200 | 200 1000 (
ms ms ms ms
off —
On A serious problem occurred in the internal communication of the L7N drive.

Data Type

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

Name Description Range

SINT Signed 8-bit -128 ~127

USINT Unsigned 8-bit 0~ 255

INT Signed 16-bit -32768 ~ 32767

UINT Unsigned 16-bit 0 ~ 65535

DINT Signed 32-bit -21247483648 ~ 21247483647
UDINT Unsigned 32-bit 0 ~ 4294967295
STRING The String Value
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5. EtherCAT Communication

5.5 PDO Mapping

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

The L7N uses 0x1600 to 0x1603 for RxPDO mapping and 0x1A00 to 0x1A03 for TxPDO
mapping. You can map up to 10 objects on each PDO.

The following figure shows an example of PDO mapping.

Index Sub Name Data Type
0x6040 - Controlword UINT
0x607A - Target Position DINT
SUB DATA
('gg 'tzé() INDEX | TYPE
(1byte) | (1byte)
1 0x6040 0x00 UINT
RxPDO
(0x1600) 2 0x6?7A Ox:OO DII:\IT
10 ox O ox
Index Sub Name Data Type
0x6041 - Statusword UINT
0x6064 - Position Actual Value DINT
0x606C - Velocity Actual Value DINT
SUB DATA
&> ("2\‘5 E;() INDEX | TYPE
Y (1byte) | (1byte)
1 0x6041 0x00 UINT
TXPDO 2 0x6064 0x00 DINT
(0x1A00) 5 | ox606C 0x00 | DINT
0 o0 | oxCIO
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The SyncManager can be composed of multiple PDOs. SyncManager PDO Assign Object
(RxPD:0x1C12, TxPDO:0x1C13) indicates the relationship between the SyncManager and
the PDO.

The following figure shows the SyncManager PDO mapping.

Object Dictionary
Sync Manager Entity
Sync Manager Index Object Contents 0x1G10 0x1C11 ox1G12 ox1C13
Assign Object
0x1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
ox1G13 TXPDO Receive Send (0x1601) (0x1A02)
0x1600 15t RPDO
0x1601 2nd RxPDO
0x1602 39 RxPDO
0x1603 4 RxPDO
Mapping Oblect 4,1 A0g 19 TxPDO
0x1A01 2nd TXxPDO
0x1A02 34 TXPDO
0x1A03 41 TXPDO

H L7N PDO Mapping

The following tables list the default PDO mapping set in the L7N. These settings are defined
in the EtherCAT Slave Information file (XML file).

» 1% PDO Mapping

Controlword | Tanget largue [Target posRion Drke mode Tl -:l.m.prme
(P S0 (TE071) (DBl TA) 0 50601 (ES0BE)
Aot foraue | Foshlon aciusl| Soioeng e Dﬂ.EmCl:Id Command |orie Touch proibe | Poskion value of
Statusword Digral Spead
@ik e e display | speed s e forwar af
{04 1) (06077 (Oo08a) | 0os0R4) | (DoBOFD) | 00xB061) [ (w2601 | 0x2800) | mOusoE%) (oot BA)

= 2" PDO Mapping

Controlword | Target poskion

(0 B0 0] (OeBOTA)
Sratusword | FUSRn acal
a3l
[ChoB0 1) (OOt )

Controlword Target velochy

(g SO0 {QwEQFF)
Cratuswend PosRion acal
\ale
(D04 1) (G 0ga )

» 4™ PDO Mapping

Controlword |Target torgue

(O ) (o071}
Statusword | POSRn acka]
\alua
(O 1) (b4
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5. EtherCAT Communication

5.6 Synchronization Using the DC
(Distributed Clock)

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

applications with the Sync0 event generated by the reference clock.

The following synchronization modes exist in the L7N. You can change the mode with the
sync control register.

=  Free-run mode

In free-run mode, the L7N operates each cycle independently from the communication cycle and
master cycle.

= DC Synchronous Mode

In DC Synchronous mode, the SyncO0, event from the EtherCAT master, synchronizes the drive.

Master Application

Master Application

Master user

shift time

Frame

U

Cydcle time (Dx1C32:02)

Syncd shift time
1

u

r

Frame

U

Cycle time (01C32:02)

Shift time (Tbe1C33:03)

Master
Slave
LI
A f‘
SyncD
Ewent

510 | LS’

f’j

Inputs Latch

Calc + Copy fime
({0x1C-33:08)

._.|

Syncd
Event

Shift time (Dec1C32:03)

“Cale + Copy time

|:IZI:<1CE%:I]6]
et | |
Event
"
Qutputs Latch
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Index 0x1C32

Sync Manager 2 (Process Data Output) Synchronization

Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 10 USINT RO No - - -
Synchronization modes
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 0: Free-Run UINT RO No - - -
Cycle time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Time between Sync0
2 UDINT RO No - - -
events [ns]
Shift time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
3 125000 [ns] UDINT RO No - - -
Synchronization modes supported
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Synchronization mode
Bit 0 = 1: Free-Run
supported Bit 4:2 = 001:
4 DC SyncO0 supported Bit UINT RO No - - -
6:5=00:
No Output Shift sup-
ported
Minimum cycle time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
5 62500 [ns] UDINT RO No - - -
Calc and copy time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
6 62500 [ns] UDINT RO No - - -

5-11
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Delay time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
9 0[ns] UDINT RO No - - -

5-12 | stMecapion
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Index 0x1C33

Sync Manager 3 (Process Data Intput) Synchronization

Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 10 USINT RO No - -
Synchronization modes
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 same as 0x1C32:01 UINT RO No - -
Cycle time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
2 same as 0x1C32:02 UDINT RO No - -
Shift time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
125000*n [ns]
(n=1,2,3...) Range: 0 to
3 UDINT RO No - -
(SyncO0 event cycle time —
125000)
Synchronization modes supported
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Bit0=1
: Free-Run supported Bit
4:2 =001
4 : DC Sync0 supported UINT RO No - -
Bit 6:5 =01
: Input Shift with local timer
supported
Minimum cycle time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
5 same as 0x1C32:05 UDINT RO No - - -
LS 513




5. EtherCAT Communication

5.7 Emergency Messages

Emergency messages appear as a L7N alarm or a warning passed to the master via mailbox
communication. Emergency messages may not be sent in the event of communication

failure.

Emergency messages consist of 8-byte data.

Byte 0 1 2 3 4 5 6 7
_ Emergency Error register Unique field for each manufacturer
Details error code Ox1001 Reserved
(OXFFQ0) (Ox ) L7N alarm code Reserved
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-
6. CiA402 Drive Profile

6.1 The State Machine

Start
Power off or reset —»o
oo 0
| State | Additional state (A) : Low-level power
O Control power is on. The main
Sltate changed by the Not ready to Switch on power can be turned on.
slave
State that can be 1
checked by the master 15
—————————————————— » -
> Switch on Disabled
2 7
Fault
y 4
10 Ready to Switch on
) 14
5]
& (B) : High-level power
\ Both control power and main power are
on. Torque cannot be applied to the
Switched on 8 © motor.
4
Fault reaction active
(C) : Torque
5 f Torque can be applied to the motor.
______ . 16 13
. . Ee==——— - . Error occures
Quick stopactive | | Operation enabled
_____________ J 1 1
State Details

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

Reset is complete. You can set servo parameters.

Switch on disabled . .
However, you cannot supply main power at this time.

Main power may be turned on. You can set servo parameters.

Ready to switch on . T
y Drive function is disabled.

Main power is on. You can set servo parameters.

Switched
witehedon Drive function is disabled.

Unless in a fault state, the drive functions correctly and torque can be

Operation enabled applied to the motor. You can also set servo parameters.

A quick stop function has been performed.

Quick Stop active
You can set servo parameters.

In a Quick Stop or a fault state due to the servo.
You can set servo parameters.

Fault reaction active

A fault reaction has been processed. Drive function is deactivated.
You can set servo parameters.

Fault
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H State Machine Control Commands

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

B Statusword Bit Names (0x6041)

Bit No. Data Description Note
0 Ready to switch on
1 Switched on
2 Operation enabled
3 Fault
4 Voltage enabled
5 Quick stop
6 Switch on disabled
7 Warning
o - For more information, refer to 7.6 CiA 402 Objects.
9 Remote
10 Target reached
11 Internal limit active
12
Operation mode specific
13
14 Torque limit active
15 -
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Related Objects

Index | Sub Name Data Access PDQ Units
Type Mapping
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
OxG05A i Quick Stop option code INT RW NoO i
(Quick Stop Option Code)
0xGOSB ) Shutdown opt!on code INT RW NG )
(Shutdown Option Code)
0x605C i D_isable Opera’Fion opt?on code INT RW No i
(Disable Operation Option Code)
Halt opti d
0x605D | - att option code INT RW No i
(Halt Option Code)
FAULT i i
OXBO5E ) U reacyon opt.lon code INT RW No )
(Fault Reaction Option Code)
LS 6-3
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o
6.2 Operation Modes

The L7N supports the following operation modes (0x6060):
= Profile Position Mode

= Homing Mode

= Interpolated Position Mode

= Profile Velocity Mode

= Profile Torque Mode

= Cyclic Synchronous Position Mode

= Cyclic Synchronous Velocity Mode

= Cyclic Synchronous Torque Mode

B Related Objects

Index Sub Name LEiE Access PDQ Units
Type Mapping
0x6060 | - Drive Mode SNIT RW Yes ;

(Modes of Operation)

Display the operation mode
0x6061 - i . SNIT RO Yes -
(Modes of Operation Display)

Supported drive mode
0x6502 | - HPP v S UDINT | RO No :
(Supported Drive Modes)

H Dynamic Conversion of Operation Modes

The 0x6060 object can change the operation mode. The master simultaneously selects an
operation mode and changes the related objects. When the master switches to a new
operation mode, the L7N instantly switches to that mode.
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6.3 Position Control Modes

6.3.1 Profile Position Mode

Profile Position Mode drives to a target position using the profile speed (0x6081) and profile
acceleration (0x6083, 0x6084).

The Profile Position Mode Block Diagram

OP Mode : Profile Position
Target position (0x607A) » /| [Pos unit] Position scale
. > ) [pulse]
Software position limit (0x607D - 0 der >
p ( ) > ] (0x200E/0x200F)
) . bositi
Profile Ve_|OC|ty (0_)(6081) > /| [velunit Speed scale numerator/ | [pulse/s] --gﬁ:;ﬂ
Max. profile velocity (0x607F) » P denominator > ihternal value
Ll (0x2010/0x2011) Position (OXGOFC)
Prof!Ie accelerat!on (0x6083) > A ) cccioraton [pulsels? trajectory
Profile deceleration (0x6084) _ [Acc unit] | e eleration scale P 1 | generator
. B = | numerator/denominator “
Quick Stop deceleration (0x6085) > (0x2012/0x2013)
Controlword(0x6040) »
Quick Stop option code (0x605A) -
:'"“““""'l
OP Mode | -
i : o | Position - | Speed | Torque
7 ~| controller ~| controller " controller
A A
Torque actual value (0x6077)
-
Velocity actual value (0x606C 3::5:%‘;?;, Speed
- el :
numerator calculation
(0x2011/0x2010)
Position actual value Position scale Position actual internal value
(0x6PR4) denominator/ . (0x6063) Position
numerator o H
(OX200F/OX200E) calculation

Position scale
denominator/

numerator

) . P 0X200F/0X200E
comparator 6058
9 . N Following error
window time out
comparator (0)(6066)
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H Related Objects

Data PDO .
Index | Sub Name Access . Units
Type Mapping
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
. Pos
0x607A - Target position DINT RW Yes .
Units
- Software position limit - - - -
0 Number of entries USINT RO No -
0x607D Pos
1 Minimum position limit DINT RW No .
Units
. -, . Pos
2 Maximum position limit DINT RW No .
Units
. . . Vel
0x607F - Maximum profile velocity UDINT RW No Units
' . Vel
0x6081 - Profile velocity UDINT RW Yes .
Units
) . Acc
0x6083 - Profile acceleration UDINT RW Yes Units
' . Acc
0x6084 - Profile deceleration UDINT RW Yes Units
. . Acc
0x6085 - Quick Stop deceleration UDINT RW Yes Units

You can use the following three position commands in Profile Position Mode:
= Single set point

After reaching the target position, the drive sends a completion signal to the master and receives a
new command.

= Change immediately

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

= Set of Set point

After receiving a new position command while driving to the target position, it subsequently drives
to the new target after reaching the existing target. This mode retains the previous velocity.

The two methods mentioned above are controlled by the New setpoint bit (Controlword,
0x6040.4), the Change set immediately bit (Controlword, 0x6040.5), and the Change
setpoint bit (Controlword, 0x6040.9).
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B The single setpoint procedure

e N/ \ t

Velocity

New
Set-point

Change
immediately

Change of
Set—point

1. Specify the target position (0x607A).

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

3. The drive notifies the operator of its arrival at the target position with the Target reached bit
(Statusword, 0x6041.10). The drive can stay where it is or perform a new position operation if it
receives the New set point bit.

B The change immediately procedure

Velocity /

New
Set—point

-—--

Change
immediately

Change of
Set—point

1. Specify the target position (Ox607A).

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

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

5. The drive notifies the operator of its arrival at the target position with the Target reached bit
(Statusword, 0x6041.10).
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B The set of set point procedure

68 | LS

Velocity /

New
Set—point

Change
immediately

Change of
Set-point

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

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

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

Interpolated Position Mode controls multiple axes or a single axis. This mode necessitates
time interpolation of the Set point. It can adjust the time of any drive unit associated via the

time sync technology.

The interpolation cycle is defined by 0x60C2, and the interpolation data can be entered via
0x60C1.

B The Interpolated Position Mode diagram

OP Mode : Interpolated Position
Interpolation data record (0X60C1;
> .. [Posttion scale
Interpolation time period Input » [Pos unit] | numerator/ [pulse]
— (Ox60C2) buffer *| denominator “1
(0x200E/0x200F)

Software position limit (0x607D) »
Hosition
demand

Controlword(0x6040) p| Position internal value

trajectory (Oxfﬁc)

Quick Stop deceleration (0x6085) . [Acceleration/deceleration | 2 generator

(or profile deceleration (0x6084)) [Accunit] | scale numerator/ [pulse/s’]

P denominator o

(0x2012/0x2013)
Quick Stop option code (0X605A) ‘
>
| )
OP Mode .
! ! D .| Position . | Speed o | Torque Servo
~ "] controller | controller "] controller motor
A A
Torq“ue actual value (0x6077) Enco
der
. Speed scale
Velocity actual value (0x606C) go o P Speed
D —— .
numerator N calculation
(0x2011/0x2010)
Position actual value Position scare Position actual internal value .
(0x6054) denominator/ o (0x6063) Position
numerator - calculation
(0x200F/0x200E)

Position scale
denominator/

numerator
0x200F/0x200E

window Po cIII §
(2 comparator win °W ime
(2) . window Following error
comparator time out
(0x6066)
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H Related Objects

Index | Sub Name Data Access PDQ Units
Type Mapping
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
. Pos
0x60C1 1 Interpolation data record DINT RW Yes Units
- Software position limit - - - -
0 Number of entries USINT RO No -
0x607D Pos
1 Minimum position limit DINT RW No .
Units
. N Pos
2 Maximum position limit DINT RW No .
Units
' . Acc
0x6084 - Profile deceleration UDINT RW Yes Units
. . Acc
0x6085 - Quick Stop deceleration UDINT RW Yes Units
Interpolation cycle
(Interpolation Time Period)
0 Number of entries USINT RO No -
0x60C2 nt ati |
n
1 sipoiston yele USINT | RW No -
(Interpolation time period)
2 Interpolation time index SINT RW No -

6-10 | stMecapion
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6.3.3 Cyclic Synchronous Position Mode

Cyclic Synchronous Position Mode drives the L7N by receiving updated target positions
(0x607A) with each POD update cycle from the master. You can use this mode to drive the
L7N by adding a torque offset (0x60B2) and speed offset (0x60B1).

The Cyclic Synchronous Position Mode diagram

OP Mode : Cyclic Syncronous Position

Torque offset (0x60B2) :1
Velocity offset (0x60B1) [velunit] | speed scale numerator | [pulsefs] &
o (0x2010/0x2011)
Target position (0x607A)
L | [Pos unit] Position scale [pulse]
L P N ominator .
Software position limit (0x607D) ~ | = (0X200E/0x200F) =
Position
Position  gemand internal
Quick Stop deceleration (0x6085) X Acceleration/ 2 trajectory
2 A alue
(or profile deceleration (0x6084)) [Acc unit] L ion scale [pulse/ Sé generator (OX60EC)
| numerator/denominator
(0x2012/0x2013)
Quick Stop option code (0x605A)/
Halt option code (0x605D)
»
>
Velocity offset
Torque offset (0x60B2
(0X60B1) a ( )
............. \ + +
] '
OP Mode .
! ! 3) | Position + Speed + Torque
= "] controller controller controller
A A
Torque actual value (0x6077)
-
. Speed scale
Velocity actual value (0x606C denominator/ P Speed
- - X
numerator calculation
(0x2011/0x2010)
Position actual value Gsition scale Position actual internal N
(0x6p54) denominator/ L value (0x6063) Position
0 numerator h calculation
(0x200F/0x200E)

©

Position scale
denominator/
numerator

(0x200F/0x200E)

(4

Following error
time out
(0x6066)

‘ window
comparator

stMecapion
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B Related Objects

Index | Sub Name Data Access PDQ Units
Type Mapping
o Pos
0x607A - Target position DINT RW Yes .
Units
- Software position limit - - - -
0 Number of entries USINT RO No -
0x607D
- e Pos
1 Minimum position limit DINT RW No .
Units
. G Pos
2 Maximum position limit DINT RW No .
Units
) . Acc
0x6084 - Profile deceleration UDINT RW Yes Units
. . Acc
0x6085 - Quick Stop deceleratio UDINT RW Yes Units
. Vel
0x60B1 - Velocity offset DINT RW Yes .
units
0x60B2 - Torque offset INT RW Yes 0.1%
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6.4 Homing

The following figure outlines the homing inputs and outputs. You can specify the speed,
acceleration and homing method. The Home offset allows you to input the origin of the use’s
coordinate system in the Home, rather than its initial origin.

Controlword(0x6040)

Homing Method (0x6098) Statusword(0x6041)

A4

\

Homing speed (0x6099) | Homing
method
Position demand internal value (Ox60FC)
Homing acceleration (0x609A) o or position demand value (0x6062)
Home offset (0x607C) |
3
Digital Input
Home switch
Positive limit switch
Negative limit switch
H Related Objects
Data PDO .
Index Sub Name Type Access Mapping Units
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607C - Home Offset DINT RW No Pos Units
0x6098 - Homing Method SINT RW Yes -
- Homing Velocity - - - -
0 Number of entries USINT RO No -
0x6099 Switch search speed )
1 i i UDINT RW Yes Vel Units
(Speed during search for switch)
Zero search speed .
2 . UDINT RW Yes Vel Units
(Speed during search for zero)
Software position limit
(Software Position Limit)
0 Number of entries USINT RO No -
0x607D
1 Minimum position limit (Min. position limit) DINT RW No Pos Units
2 Maximum position limit (Max. position limit) DINT RW No Pos Units
0x609A - Homing Acceleration UDINT RW Yes Acc Units
0x200D R Basic function sem_ng (Function Select UINT RW No )
Switch)
Position scale numerator
0x200E - - INT RW No -
(Position Scale Numerator)
Position scale denominator
0x200F - . . INT RW No -
(Position Scale Denominator)
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6. CiA402 Drive Profile

B Homing Method (0x6098)

Value

Details

0

No Homing

1,2

(1) If the NOT switch is OFF, then the initial direction of rotation is CW. The direction
is diverted if the NOT switch is ON. After the NOT switch is turned on, the position
that the first index pulse encounters while driving in the CCW direction becomes the
Home position.

(2) If the POT switch is OFF, then the initial direction of rotation is CCW. The direction
is diverted if the POT switch is ON. After the POT switch is turned on, the position
that the first index pulse encounters while driving in the CW direction becomes the

Home position.
IS/l —]]
I

@

[

|

|

| I
Negative limit switch | Positive limit switch

— L N —

|
|
Index pulse : | I I I I
[
[
(I
|

71010

The methods described for 7 to 10 determine the Home position using the Home
switch and the POT switch.

(7) Upper figure: If the POT switch is OFF, then the drive operates at switch search
speed and the initial direction of rotation is CCW. The direction is diverted if the
Home switch is ON. After the Home switch is turned on, the position that the first
index pulse encounters while driving in the CW direction becomes the Home position,
and it drives at zero search speed.

(7) Middle figure: If the POT switch is OFF and the Home switch is ON, then the drive
operates at switch search speed and the initial direction of rotation is CW. If the
Home switch is turned off at this time, it transfers to zero search speed. After the
Home switch is turned off, the position that the first index pulse encounters while
driving in the CW direction becomes the Home position.

(7) Lower figure: If the POT switch is OFF and the Home switch is ON, then the drive
operates at switch search speed and the initial direction of rotation is CCW. The
direction is diverted if the POT switch is ON. If the Home switch is turned from ON to
OFF at this time, it drives at zero search speed, and the position that the first index
pulse encounters while driving in the CW direction becomes the Home position.

The methods from 8 to 10 are identical to the methods for 7 in terms of how they
determine the Home position. The only differences are the initial driving direction and
Home switch polarity. Refer to the following figure.

D D 7/ - ::I
® @7
J (

: —{9-
mCre » @(

o

—)

10
Index pulse

////

N //

Home switch 7/

Positive limit switch I

(POT) //

7/
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Value

Details

11to 14

The methods described for 11 to 14 determine the Home position using the Home
switch and the NOT switch.

(11) Upper figure: If the NOT switch is OFF, then the drive operates at switch search
speed and rotates CW. If the Home switch is turned on at this time, it changes the
direction of rotation, and the position that the first index pulse encounters while
driving CCW at zero search speed becomes the Home position.

(11) Middle figure: If the NOT switch is OFF and the Home switch is ON, then the
drive operates at switch search speed and rotates CCW. If the Home switch is turned
off at this time, it transfers to zero search speed. After the Home switch is turned off,
the position that the first index pulse encounters while driving in the CCW direction
becomes the Home position.

(11) Lower figure: If the NOT switch is OFF, then the drive operates at switch
search speed and rotates CW. If the NOT switch is turned on at this time, it changes
the direction and continues to drive CCW at switch search speed. If the Home switch
is then changed from ON to OFF, then it transfers to zero search speed, and the
position that the first index pulse encounters becomes the Home position.

The methods from 12 to 14 are identical to the methods for 11 in terms of how they
determine the Home position. The only differences are the initial driving direction and
Home switch polarity. Refer to the following figure.

/7 ]
7] L
|: ‘ 7/ L] :|

—_

“Cr
@0
-

Index pulse
////
. //
Home switch 7/

Negative limit switch |
(NOT) //

//

24

It determines the Home position in the same manner as method 8, but it does not use
an index pulse. The point where the Home switch is turned on or off becomes the

[ - / / ]
7/

&
(a-

Home switch //

Positive limit switch

(POT) //
//
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Value

Details

28

It determines the Home position in the same manner as method 12, but it does not
use an index pulse. The point, where the Home switch is turned on or off, becomes
the Home position.

] I/ I/
|| 7/ s

—e3—|
|—
— @
Home switch ////
Negative limit switch :
(NOT) //
7/

33,34

The position that the first index pulse encounters while driving in a CCW/CW
direction becomes the Home position.

] — !

4

Index pulse |

35

The starting point of the homing operation becomes the Home position.

Note) === - Switch search speed (0x6099:01) —» : Zero search speed

(0x6099:02)
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6.5 Velocity Control Mode

6.5.1 Profile Velocity Mode

In Profile Velocity Mode, the L7N accelerates to the target velocity (Ox60FF) at the profile
acceleration speed (0x6083) and decelerates at the profile deceleration speed (0x6084). The
max. profile velocity limits the maximum velocity (Ox607F).

B The Profile Velocity Mode block diagram

OP Mode : Profile Velocity
Target velocity
(OXG0EE) > [Vel unit] Speed scale numerator/ | [pulse/s
Max. profile velocity (0x607F) P> denominator -
> (0x2010/0x2011)
Profil leration (06083 ) Required velocity
[0 SR AT (SEVEE) > Acceleration/ 2. Velocity alue
Profile deceleration (0x6084) _ [Acc unit] ion scale [pulse/s]|  rajectory (Ox?fg)
" ; “ » numerator/denominator = enerator
Quick Stop deceleration (0x6085) > (0x2012/0x2013) [¢]
Quick Stop option code (0x605A) -
>
o
t OP Mode
| e > Speed > Torque
N~ controller controller
A
Torque actual value (0x6077)
-
. Speed scale
Velocity actual value (0x606C denominator/ P Spee(_j
numerator ‘ calculation
(0x2011/0x2010)
Position actual value Posifion scale Position actual internal value
(0x6064) denominator/ L (0X6063) Position
numerator calculation
(0x200F/0x200E)

window \_/e locity window
(2) comparator time
p: 0X606E
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H Related Objects

Index | Sub Name DEVE) Access PDQ Units
Type Mapping
. Vel
Ox60FF - Target velocity DNIT RW Yes .
Units
. . . Vel
0x607F - Maximum profile velocity UDINT RW Yes Units
. . Acc
0x6083 - Profile acceleration) UDINT RW Yes Units
. . Acc
0x6084 - Profile deceleration UDINT RW Yes units
. Acc
0x6085 - Quick UDINT RW Yes .
units
0XGOGB ) Requwled velocity value DINT RO Yes Vgl
(Velocity Demand Value) Units
A | veloci | Vel
ox606C | - | ~ctual velocity value DINT RO Yes e
(Velocity Actual Value) Units
Velocit: an Vel
0x606D | - 'y spa UINT RW No ;
(Velocity Window) Units
Time to reach the target velocit
OX606E | - 0 1B 9 y UINT RW No ms
(Velocity Window Time)
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6.5.2 Cyclic Synchronous Velocity Mode

In Cyclic Synchronous Velocity Mode, the master orders the target velocity (Ox60FF) for the
drive and performs velocity control. This mode allows you to add the torque offset (0x60B2)
to the master.

B The Cyclic Synchronous Velocity Mode block diagram

OP Mode : Cyclic Syncronous Velocity

Torque offset (0x60B2)
{(1)—»
Velocity offset (0x60B1)
+
Target velocity (OX60FF) + [Vel unit] | speed scale numerator/ | [pulse/s]
P j—————»{ denominator >
(0x2010/0x2011)

. . . Required
Quick Stop deceleration (0x6085) Accoloration! Velocity elocity value
(or profile deceleration (0x6084)) y ion scale [pulselsj trajectory (0xBAGB)

| numerator/denominator g generator Eii >
(0x2012/0x2013)
Quick Stop option code (0X605A) ‘
>
Torque offset
(0x60B2)
T ! *
]
| @PEEs 3) »| Speed + Torque
h=d controller controller
A
Torque actual value (0x6077)
-
. Speed scale
Velocity actual value (0x606C denominator/ P Speeq
numerator - calculation
(0x2011/0x2010)
Position actual value Position scale Position actual internal value
(0x6064) denominator/ L (0x6063) Position
numerator i i
(0x200F/0x200E) calculation

- VeloeTy
(3) window window time
comparator 60
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B Related Objects

Index | Sub Name Data Access PDQ Units
Type Mapping
OX60FF | - | Target velocity DNIT RW Yes Vel
Units
0x60B1 - Velocity offset DINT RW Yes Vel units
0x60B2 - Torque offset INT RW Yes 0.1%
) . Acc
0x6084 - Profile deceleration UDINT RW Yes units
. . Acc
0x6085 - Quick Stop deceleration UDINT RW Yes units
0x606B - Required velocity value DINT RO Yes U\ﬁtls
0x606C - Actual velocity valu DINT RO Yes U\ﬁtls
0x606D | - | Velocity span UINT RW No Vel
Units
OX606E ) Time to reach the target UINT RW No ms
velocity
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T
6.6 Torque Control Modes

6.6.1 Profile Torque Mode

In Profile Torque Mode, the drive torque increases or decreases at the rate of the torque
gradient (0x6087) up to the target torque (0x6071). The forward/reverse torque limit value
(Ox60EO, 0x60E1) limits the torque. The max. torque (0x6072) value indicates the maximum
torque that can be applied to the motor regardless of the forward/reverse direction.

B The Profile Torque Mode block diagram

OP Mode : Profile Torque

Target torque (0x6071)

\ 4

Torque slope (0x6087)

Y

Required
Torque torque value

trajectory (0x6024)
generator

Max. torque (0x6072)

Y

Positive/negative torque limit value (OX60E0/
0Ox60E1)

Y

D > Torque
~ controller

Torque actual value (0x6077)
-

%

. Speed scale
Velocity actual value (0X606C) oo oo Speed

calculation

A

numerator
(0x2011/0x2010)

Position aciua value ostion scals Position actual internal value
(0x06%) ﬁﬁnmoe'?;':::m/ (0X6063) Position
(0X200F/0x200E) calculation

A
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H Related Objects

Index | Sub Name DEIE! Access PDQ Units
Type Mapping
0x6071 - Target torque INT RW Yes 0.1%
0x6087 - Torque gradient UDINT RW Yes 0.1%l/s
0x6074 - Required torque value INT RO Yes 0.1%
Actual torgue value
0x6077 | - uatforque valu INT RO Yes 0.1%
0x6072 - Max. torque UINT RW Yes 0.1%
Forward torque limit value
0x60E0 - . d L UINT RW Yes 0.1%
(Positive Torque Limit Value)
Reverse torque limit value
OX60E1 | - rse forque imit UINT RW Yes 0.1%
(Negative Torque Limit Value)
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6.6.2 Cyclic Synchronous Torque Mode

In Cyclic Synchronous Torque Mode, the master orders the target torque (0x6071) for the
drive and performs torque control.

B The Cyclic Synchronous Torque Mode block diagram

OP Mode : Cyclic Syncronous Torque
Torque offset (0x60B2)
‘ +
Target torque (0x6071) + [Vel unit]
> »
> ) >
Required
torque value
Torque (0x6024)
trajectory —@—»
generator
Max. torque (0x6072)
»
>
Positive/negative torque limit value (Ox60EQ/
0xB0E1) »
>
:’ """"""" )
i OP Mode !}
o) 5| TOrque
-
~ controller
Torque actual value (0x6077)
-t
. Speed scale
Velocity actual value (0x606C denominator/ P Speeq
numerator - calculation
(0x2011/0x2010)
Position actual value Position scale position actual internal value
(0x6064) denominator/ - (OGORRY POSItan
numerator calculation
(0x200F/0x200E)
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B Related Objects

Data PDO .
Index | Sub Name Access . Units
Type Mapping
0x6071 - Target torque INT RW Yes 0.1%
0x6074 - Required torque value INT RO Yes 0.1%
0x6077 - Actual torque value INT RO Yes 0.1%
0x60B2 - Torque offset INT RW Yes 0.1%
0x6072 - Max. torque UINT RW Yes 0.1%
Forward torque limit value
0X60EO0 - - d . UINT RW Yes 0.1%
(Positive Torque Limit Value)
Reverse torque limit value
O0X60E1 - . . UINT RW Yes 0.1%
(Negative Torque Limit Value)
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T
6.7 The Torque Limit Function

The minimum torque limit value (between the forward (OX60EOQ), reverse (0x60E1) and max.
torque (0x6072)) determines the torque limit.

B The Torque Limit Function block diagram

Torgue limits

Torque
offset

O0x60EOh O0x60E1h 0x6072h
Forward torque limit Reverse torque limit Max. torque
value value

Position Velocity

Position demand value ———pf -
control control

¥
Torque
control

H Related Objects

Index Sub Name LEiE Access PDQ Units
Type Mapping
ox6072 | - | Max.torque UINT RW Yes 0.1%

(Max. Torque)

Forward torque limit value
O0x60E0 - . d . UINT RW Yes 0.1%
(Positive Torque Limit Value)

Reverse torque limit value
0x60E1 - . o UINT RW Yes 0.1%
(Negative Torque Limit Value)
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6.8 Digital Input/Output

Digital input/output controls the input/output signal of the CN1 connector on the L7N.

For more information, refer to 7.6 0x60FD (Digital Input) and Ox60FE (Digital Output) of the
CiA402 Objects.

B Related Objects

Index | Sub Name Data Type | Access | PDO Mapping Units
Digital input
0x60FD - - UDINT RO Yes -
(Digital Inputs)
Digital output
(Digital Outputs)
N f i
0 umber o entrlgs USINT RO No )
(Number of entries)
Ox60FE
Physical output
1 . UDINT RW Yes -
(Physical outputs)
Bit mask
2 . UDINT RW No -
(Bit mask)
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6.9 Touch Probe Function

Touch Probe Function (0x60B8)

Digital input
Touch probe 1
Touch probe 2

\

Touch
Probe
Function

Touch probe state (0x60B9)

A\

Position value of the rising edge of
touch probe 1 (0x60BB)

\j

Position value of the falling edge of
touch probe 1 (0x60BB)

A\

Position value of the rising edge of
touch probe 2 (0x60BB)

Position value of the falling edge of
touch probe 2 (0x60BB)

Position feedback is latched to the following trigger events:

= Touch probe 1 (CN1, PROBEL1 (pin 9))

= Touch probe 2 (CN1, PROBE?2 (pin 10))

= The encoder index pulse

You can use the following two touch probe functions simultaneously:

B Touch probe 1 latch function (For more information, see

Section 6.5)

= Bits related to latch control: 0x60B8.0~7
= Bits related to latch status: 0x60B9.0~7
= Position value of the rising edge of touch probe 1:

= Position value of the falling edge of touch probe 1:

= Trigger signal: Encoder Z signal/probe 1 signal

B Touch probe 2 latch function (For more information, see

Section 6.5)

= Bits related to latch control: 0x60B8.8~15

= Bits related to latch status: 0x60B9.8~15

0x60BA

0x60BB

= Position value of the rising edge of touch probe 2: 0x60BC

= Position value of the falling edge of touch probe 2: 0x60BD

= Trigger signal: Probe 2 signal

A\
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H Related Objects

Index | Sub Name Data Access PDQ Units
Type Mapping
0x60B8 - Touch probe function UINT RW Yes -
0x60B9 - Touch probe status UINT RO Yes -
Position value of the rising edge of
touch probe 1 P
OX6OBA | - | ouchprobe N DINT RO Yes °s
(Touch Probe 1 Positive Edge units
Position Value)
Position value of the falling edge of
oxeoBB | - | touchprobel , DINT RO Yes Pos
(Touch Probe 1 Negative Edge units
Position Value)
Position value of the rising edge of
touch probe 2 Pos
0x60BC - . DINT RO Yes .
(Touch Probe 1 Positive Edge units
Position Value)
Position value of the falling edge of
P
ox6oBD | - | ‘ouchprobe2 _ DINT RO Yes °s
(Touch Probe 1 Negative Edge units
Position Value)
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H Touch Probe Timing Diagrams

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

0x6088.0
(0x60B8.8)

_

0x60B8.4
(0x6088.12)

&

Latch start

Latch start

0x6089.0
(0x6089.8)

0x60889.1
(0x60B9.9)

0x60BA

<
~
\
><
-
2
)
=2
]
a
k]
o
o,
=
)
3
@

Latched position 1

(0x60BC)

E

[

Probe input

Continuous Trigger Mode ((0x60B8.1=0, 0x60B8.9=0)

0x6088.0
(0x608B8.8)

—

/

0x6088.4
(0x6088.12)

[}
|

\
\
\

ok

Latch start

\
0x60B9.0 1
(0x60B9.8) I
0x6089.1
(0x6089.9)

1
Latchedll position 3

0x60BA
(0x608BC)

,><

/
//>< Latched position 1 ,>< Latched position 2 ,
/ /
7

1

0x60B9.7

(0x6089.15)

[

Probe input
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= Z-Phase signal Trigger mode (60B8h bit2 = 1, or bit10 = 1)

0x60B8.0
(0x60B8.8) ]

0x60B9.0 ~
(0x60B9.8)

Probe Input /

AN
Index Pulse | | ‘\4 | |
(Z-Phase Pulse)

0x60B8.1 or 2 N
(0x60B8.9 or 10)

(gggé) X Latched Position

6-30 | LS




4. L7 Drive Setup

7. L7 Drive Setup

7.1 Setting System Parameters

1. The motor ID setting [0x2000]

Serial encoder; Reads the motor ID from the encoder and configures it.

2. Encoder settings

When connecting Motor with single-turn encoder, it is automatically set motorID(0x2000), encoder

pulse(0x2002)value. In case of Multiturn serial encoder, Set the encorder type.

e Encoder type [0x2001]

Number

Encoder Type

Number

Encoder Type

1 Singleturn serial encoder

1

Multiturn serial encoder

e Encoder pulse [0x2002]

Indicates the pulses per revolution in a bit for the encoder type (2

3. Main power input mode [0x2003]

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

n(bit))

specify the handling methods for three-phase and single-phase power inputs and the power phase

loss (Refer to section 7.5).

4. The main power phase loss monitoring interval [0x2004]

Specifies the monitoring interval for main power phase losses.

5. The 7SEG display object setting [0x2005]

* Specifies the objects applied when the servo turns on.

* The setting values range from [0x2600] to [0x2616]. Choose a number from 2600-2616 and use
that number to set the corresponding parameter. . You can display the number and value of the
variable every time you press the panel operator switch. For 32-bit variables, press and hold the

switch to indicate the upper/middle/lower locations in 4 figures.

6. The regenerative overload derating factor [0x2006]

This specifies the derating factor which checks for regenerative resistance overloads. If the derating
value is 100% or less, then the overload alarm trigger time is proportional to the set value.

7. The regenerative resistance value [0x2007]

This specifies the resistance value for regenerative braking resistance. If it is set to 0, then it uses

the default resistance capacity embedded in the drive.

8. The regenerative resistance capacity [0x2008]
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This specifies the current capacity for regenerative resistance. If it is set to 0, then it uses the
default resistance capacity embedded in the drive.

9. The overload check default load factor [0x2009]

This indicates the load factor which triggers a continuous overload check. If it is set to 100 or less,
then the overload check starts early and the overload alarm triggers early.

Time

Alarm Check Level

v

Overload

10. The overload warning level [0x200A]

This specifies the level for the continuous overload warning signal output. The warning signal is
issued when it reaches the setting of the percentage value relative to the alarm trigger value.
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Time

Overload

Warn-Level

v

..... Time

v

Overload

11. The PWM Off delay time [0x200B]

This specifies the time span between the servo Off command and actual PWM Off. This prevents
the motor from slipping down the vertical axis while the servo Off command and brake command
order the motor brake to engage. Use a PWM off delay when operating a motor brake through the
output contact point brake signal. (range: 0-1000 ms, initial value: 10).

12. The DB control mode [0x200C]: Specifies the DB control mode. You can use the following four
modes: (Refer to section 7.5)

Mode Operation type

Servo ON, Off

Hold after a DB stop b8

Velocity

LSvMecapion I 7-3
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Mode Operation type

Servo ON, Off |

Release after a DB o8 ”

stop

Velocity I |

Servo ON, Off

Release after a free .

run stop

Velocity N\

Servo ON, Oft

Hold after a free run o8

stop

Velocity \

13. The basic servo function setting bit [0x200D]: Specifies the drive function. You can set it to move
forward, in reverse or to operate the servo lock function. (refer to section 8.5).
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7.2

7.21

Configuring Control Parameters

The control parameter setting sequence is as follows:

¢ Load the inertia ratio [0x2100] setting.

¢ Adjust the proportional gain with [0x2101] and [0x2102].

Increase the gain so that the servo motor does not overshoot or lose control (do not use during
speed operations or torque operations).

¢ Adjust the speed proportional gain with [0x2106] and [0x2107].

Increase the gain so that the servo motor does not vibrate.

* Adjust the speed integral time constant with [0x2108] and [0x2109].

Refer to the following table and set it according to the speed proportional gain.

The Inertia Ratio Setting [0x2100]

This sets the inertia ratio by calculating the load inertia from the machine system and rotor
inertia listed on the motor specification table.

Inertia ratio = load inertia / motor rotor inertia x 100

The inertia/load ratio is an important control parameter for the operation of the servo. Itis
crucial to set the correct inertia ratio for optimal servo operation.

The following table outlines the recommended control gain for different inertia ratios:

Inertia ratio Gain Range
Motor iti
Flange Categor Inertia POl Spee_d Speed Integral
(Multiple) Proportional Proportional Gain
y P Gain Gain
Low 1~5 40 ~ 90 400 ~ 1000 10 ~ 40
inertia
4 :
0 Medium 5~ 20 20 ~ 70 200 ~ 500 20 ~ 60
~ 80 inertia
High 20 ~ 50 10 ~ 40 100 ~ 300 50 ~ 100
Inertia

* You can tune the inertia ratio during a test drive if it is too hard to calculate the inertia ratio

before operation.
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7.2.2 The Position Control Gain

76 | LS,

FF filter time Feed-forward
Differentiation —constant —»{gain
[0x2105] [0x2104]
Following . + Speed
Position + error N gP:i)r?omonal + command
command / [0x2101] N

Current
position

Position command: Counts the position command pulses entering from outside and converts them
into position commands. It uses them as internal position commands after initial filtering.

Current position: Counts the pulse signals received from the encoder and uses the electronic gear
ratio settings to convert them to the current position.

Position proportional gain [0x2101] and [0x2102]: Converts the difference between the position
command and the current position into a speed command by multiplying it by the position
proportional gain.

* Recommended value = speed proportional gain [0x2106] / 10

Feed-forward gain [0x2104]: Uses the differences in value to the position command to calculate
the gradient. Adds the speed command to the gradient to reduce the time needed to reach the
target position. If the value which results is too large, then the position controller may overshoot or
become unstable. It is important to gradually increase the value from a small value while monitoring
the test drive.

Feed-forward filter [0x2105]: The feed-forward control filter vibrates if the position command
changes too drastically. If this occurs, configure the filter value until the vibrations disappear.
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7.2.3 The Speed Control Gain

Speed
command

Speed command
filter time constant
[0x210A]

Speed integral
time constant
[0x2108]
+ Torque
Speed error Speed + command
proportional gain » »
[0x2106]
Current speed Speet_:l feedback . Encoder signal
filter ime constant «—— Speed calculation ¢————
[0x210B]

Y

Current
torque

Speed command: Operates the speed command through the speed command filter [Ox210A].

Current speed: Calculates the speed by counting the number of encoder signals as time

progresses. Filters the speed to calculate the current speed. The algorithm uses the current
torque and inertia to project the speed and compensate for errors which occur when calculating the
speed at very low speeds. Therefore, an accurate motor constant and inertia ratio are closely
related to the stability of the motor speed control.

Speed integral time constant [0x2108]: Calculates the integral value of the speed error. The
speed error is the difference between the command speed and the current speed. The speed
integral time constant converts the speed error into a torque command by multiplying it by the

integral time constant.

A decreased integral time constant solves transient response issues and improves speed tracking.

If the integral time constant is too small, however, an overshoot occurs.

integral time constant is too large, an excessive response drop occurs and proportional control
takes over.

* Recommended value = 10000/speed proportional gain [0x2106]

Speed

Command speed

Low
g High

s e

Tracking speed

Time

Speed proportional gain [0x2106]: Converts the speed error into a torque command by
multiplying it by the proportional gain.

On the other hand, if the

If the resulting value is large, then the speed response accelerates and speed tracking increases.

However, vibrations occur if the value is too large.
slows down and speed tracking decreases. This may cause the servo to lose power.

=

LS

If the value is too small, then speed response
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7.2.4

7.2.5

7.2.6

7.2.7

Speed

Command speed e ————
High s

/
%
%
y Low
%

4 .
/ Time

= Speed feedback filter time constant [0x210B]: Filters the speed feedback to control vibrations
when the speed of the motor changes due to drive system vibrations or vibrations due to gain and
too much load inertia.  If the value is too high, it reduces speed responsiveness and control power
may be compromised.

* Recommended value = 0 to speed integral time constant [0x2108]/10

The Torque Command Filter Time Constant
Time [0x210C]

Use a digital filter for the analog torque command voltage to improve the stability of
command signals. If the filter value is set too high, responsiveness to torque commands will
be reduced. It is important to set an appropriate value for your system.

Gain 1 — Gain 2 Transfer Mode [0x210D]

Set the gain transfer mode. You can set the transfer method with the zero speed conditions,
position reached status, contact input status, etc. (refer to section 8.5).

Gain 1 - Gain 2 Transfer Time [0x210E]

Configure the gain transfer time during operation.

When converting gain 1 to gain 2 or gain 2 to gain 1, the conversion occurs according to the
set time.

P/Pl Transfer Mode [0x210D]

Configure the P and PI transfer modes. You can configure the set conditions, set speed, set
acceleration, set position error, etc. for the transfer method (refer to section 7.5).
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7.2.8

Resonance Avoidance Operations [0x210F],
[0x2110], [0x2111]

Torque output

/—> Resonance avoidance frequency [0x2110]

—> < Torque output frequency

Resonance avoidance range
BW [0x2111]

Mechanical resonance causes vibrations to occur at certain frequencies in certain systems.
You can control the vibrations by controlling the torque output for specific frequencies.

= The resonance avoidance operation [0x210F] (refer to section 8.5).
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7.3 Setting the Input/Output Contact Point
Parameters

= There are 6 points for digital inputs (totaling 8 functions): + PROBE1, PROBE2
: PCON, GAIN2, ALMRST, HOME, P-OT, N-OT

= There are 4 points for digital outputs (totaling 7 functions):
:ALARM, READY, ZSPD, BRAKE, INPOS, INSPD, WARN

= You can assign input/output signals by parameter and set the input/output contact logic (A/B
contacts).

. Input signal definition (0x2200, 0x2201)
: Output signal definition (0x2202, 0x2203)
: Input signal logic setting (0x2204)

: Output signal setting (0x2205)

= For PROBE1 (CN1-9)/PROBE2 (CN1-10), the pins are assigned separately and interrupted for the

inputs.

= Basic settings for input signal definitions

Object Input CN1 Pin Default Allocation Number Default
' Settin

Index Bit Signal DI#6(7) | DI#5(8) | DI#4(14) | DI#3(12) | DI#2(14) | DI#1(13) Valueg
0x2200 [ Oto3 PCON 6 5 4 3 2 1
0x2200 | 4to7 GAIN?2 6 5 4 3 2 1

0x4000
0x2200 | 8toll A-RST 6 5 4 3 2 1
0x2200 | 12t0 15 | HOME 6 5 4 3 2 1
0x2201 ( Oto3 P-OT 6 5 4 3 2 1
0x2201 | 4to7 N-OT 6 5 4 3 2 1

0x0065
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= Logic definitions for input signals (0x2204)—- logic settings for DI#1 to DI#6 by bit.

Bit function \(ﬁg:; Setting details
) ) ) 0 Contact B
0 DI#1 input logic setting ] Contact ANOE D
) ) ) 0 Contact B
1 DI#2 input logic setting ] Contact ANOE D
) ) ) 0 Contact B
2 DI#3 input logic setting ] Contact ANPE D
) ) ) 0 Contact B
3 DI#4 input logic setting ] Contact ANPE D
) . ) 0 Contact B
4 DI#5 input logic setting 1 Contact AN D
) . ) 0 Contact B
5 DI#6 input logic setting 1 Contact AN D
Note 1) The default setting value.
= Basic settings for the output signal definitions
Object CN1 Pin Default Allocation Number Default
- output Setting
Index Bit signal DO#4 DO#3 DO#2 DO#1 Value
1,2) (29,20) (17,18) (3,4)
0x2202 | 0to3 ALARM 4 3 2 1
0x2202 | 4to7 READY 4 3 2 1 0x4321
0x2202 8 toll ZSPD 4 3 2 1
0x2202 | 12to 15 BRAKE 4 3 2 1
0x2203 Oto3 INPOS 4 3 2 1
0x2203 4to7 INSPD 4 3 2 1
0x0000
0x2203 8 toll WARN 4 3 2 1
0x2203 | 12to 15 | RESERVED 4 3 2 1

= Logic definitions for output signals (0x2205)— output logic settings for DO#1 to DO#4 by bit

. . Val . .
Bit function (Selj(e)z Setting details
_ _ _ 0 Contact BM*® V)
0 DO#1 input logic setting
1 Contact A.
1 DO#2 input logic setti 0 Contact 8
input logic settin
putiog 9 1 Contact AN Y
2 DO#3 input logic setti 0 Contact 8
input logic settin
putiog 9 1 Contact AN Y
_ _ _ 0 Contact BNV
3 DO#4 input logic setting
1 Contact A

Note 1) The default setting value.
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7.4

7.4.1

7.4.2

7.4.3

7.5

7.5.1

Setting Speed Operation Parameters

Acceleration/Deceleration Time

= Acceleration time [0x2301]: Specifies the time required, in ms, for the motor to reach the rated
motor speed from zero speed.

= Deceleration time [0x2302]: Specifies the time, in ms, required for the motor to stop after running at
the rated motor speed.

The S-Curve Operation [0x2304]

You can configure the acceleration/deceleration operation in an S-curve pattern for smooth
acceleration/deceleration.

= 0: Trapezoidal -> Configure the acceleration/deceleration time in [0x2301] and [0x2302].

= 1: Sinusoidal -> Configure the acceleration/deceleration time in [0x2301] and [0x2302] + S-curve
time in [0x2303].

The Manual JOG Operation Speed [0x2305]

Drive the forward/reverse rotation at the JOG operation speed. This ignores the CN1 contact
point input status.

Setting Position Operation Parameters

Backlash Compensation [0x2403]

If the position operation causes backlashes which change the position, then this setting
converts backlash amount into a number of pulses to compensate for the backlash.
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7.6 Setting Parameters for L7N Built-in
Functions

Configure the default parameters that the L7N provides.

7.6.1 Checking/Deleting the Alarm History [0x2700]

You can check and delete the alarm history.
= Delete the Alarm History [0x2700:1]

= This allows you to delete the alarm history.

= Check the Alarm History [0x2700:2 to 21]

= This allows you to check the last 20 alarm history items in sequence (the most recent appear first).

7.6.2 Auto Gain Tuning [0x2701]

= Start Auto Gain Tuning [0x2701:1]

= Starts auto gain tuning.

= Auto Gain Tuning Speed [0x2701:2]

= Specifies the auto gain tuning speed in 100 RPM increments.
= Auto Gain Tuning Distance [0x2701:3]

= Specifies the auto gain tuning distance.

7.6.3 Absolute Encoder Reset [0x2702]

= Reset encoder [0x2702:1]

=  Type™rse™ (72 73 65 74) to save the offset in the EEPROM inside the drive. The absolute encoder
resets after a few milliseconds.

= When the absolute encoder reset is complete, the multi-turn data (0x260F) and single-turn data
(0x260D) resets to 0.

= Check whether the actual position value (0x6064) becomes 0 to confirm the reset.
= After resupplying power to the machine, read the absolute encoder position and apply the home

offset (0x607C) to display the actual position value (0x6064). At this time, the actual position value
(0x6064) does not change even if you change the home offset (0x607C) while driving.
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8. Object Dictionary

8.1 The Object Dictionary List

The following table shows the Object Dictionary List.

Object Dictionaries Object Name

0x1000 Device Type

0x1001 Error Register

0x1008 Manufacturer Device Name

0x1009 Hardware Version

General Objects 0x100A Software Version

0x1010 Store Parameters

0x1011 Restore Default Parameters

0x1018 Identity Object

0x1600
Receive PDO Mapping
~ 0x1603
PDO Mapping Objects
0x1A00
Transmit PDO Mapping
~ Ox1A03

0x1C00 Sync Manager Communication Type

0x1C10
Sync Manager Sync Manager PDO Assignment
~0x1C13
Communication Objects
0x1C32
Sync Manager Synchronization
~ 0x1C33
0x2000
L7N Parameters
~0x26FF
0x2000
Control Setting Parameter
~ 0x2013
0x200E
Position User Unit
Manufacturer 0x200F
Specific Objects 0x2010
Velocity User Unit
0x2011
0x2012
Acceleration User Unit
0x2013
0x2700
Driving Operation Parameter
0x2701




8. Object Dictionary

0x603F Error Code
0x6040 Controlword
0x6041 Statusword
0x605A Quick Stop Option Code
0x605B Shutdown Option Code
Device Control 0x605C Disable Operation Option Code
0x605D Halt Option Code
0x605E Fault Reaction Option Code
0x6060 Modes of Operation
0x6061 Modes of Operation Display
0x6502 Supported Drive Modes
0x607A Target Position
0x607D Software Position Limit
0x607F Max. Profile Velocity
Profile Position Mode 0x6081 Profile Velocity
0x6083 Profile Acceleration
0x6084 Profile Deceleration
0x6085 Quick Stop Deceleration
0x607C Home Offset
0x6098 Homing Method
Homing Mode
0x6099 Homing Speeds
0x609A Homing Acceleration
0x6062 Position Demand Value
0x6063 Position Actual Internal Value
0x6064 Position Actual Value
0x60FC Position Demand Internal Value
Position Control Function 0x6065 Following Error Window
0x6066 Following Error Time Out
0x60F4 Following Error Actual Value
0x6067 Position Window
0x6068 Position Window Time

82 | LS,




LS 4. Object Dictionary

0x60C1 Interpolation Data Record

Interpolated Position Mode
0x60C2 Interpolation Time Period

Cyclic Synchronous 0x60B1 Velocity Offset

Position Mode 0x60B2 Torque Offset

0x606B Velocity Demand Value

0x606C Velocity Actual Value
Profile Velocity/Cyclic

Synchronous Velocity Mode 0x606D Velocity Window

0x606E Velocity Window Time

Ox60FF Target Velocity

0x6071 Target Torque

0x6074 Torque Demand Value

Profile Torque/Cyclic
0x6087 Torque Slope

Synchronous Velocity Mode
0x6076 Motor Rated Torque

0x6077 Torque Actual Value

0x6072 Max. Torque

Torque Limit Function 0x60E0 Positive Torque Limit Value

0x60E1 Negative Torque Limit Value

0x60B8 Touch Probe Function

0x60B9 Touch Probe Status

Touch Probe Function
Ox60BA Touch Probe 1 Position Value

0x60BC Touch Probe 2 Position Value

0x60FD Digital Inputs

Digital Inputs/Outputs
O0x60FE Digital Outputs
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8.2

General Objects

0x1000, Device Type

The following table lists device types and their functions.

Index 0x1000 Device Type
Sub Initial value D Access PDQ Setting Change Unit
Index Type Mapping Range
0 0x00020192- UDINT RO No - - -
= Details
MSB 16 15 LSB

Additional information

Device profile number

* Additional information: 0x0002 (Servo drive)

* Device profile number: 0x0192 (DS402)

0x1001, Error Register

The following table shows the error register values for each device. This value is stored in

the emergency message.

Index 0x1001 Error Register
Sl Initial value DEIE) Access PDQ =il Change | Unit
Index Type Mapping Range
0 0x0 USINT RO No - - -
= Details
; : Value . .
Bit function (Hex) Setting details
0 No error
0 General error
1 Error
1lto7 Reserved - 0 : Always
0x1008, Manufacturer Device Name
The following table shows the device model name.
Index 0x1008 Manufacturer Device Name
=l Initial value D) Access PDQ Sl Change Unit
Index Type Mapping Range
0 0x0 STRING RO No - - -

84 | LS




4. Object Dictionary

0x1009, Hardware Version

The following table shows the hardware version of the device.

Index 0x1009

Hardware Version

Sub - Data PDO Setting :
Index Initial value Type Access Mapping | Range Change Unit
0 STRING RO No - - -

0x100A, Software Version
The following table shows the software version included with the device.
Index Ox100A Software Version
Sub - Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 STRING RO No - - -
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0x1010, Store Parameters

The following table shows the parameter settings that you can store in the memory.

Index 0x1010

Store Parameters

Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 0x04 UDINT RwW No 4 - -
Store all parameters
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
1 0x0 UDINT RW No - -
OXFFFFFFF
F
Store communication parameters
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
2 0x0 UDINT RW No - -
OXFFFFFFF
F
Store CiA402 parameters
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
3 0x0 UDINT RwW No - -
OXFFFFFFF
F
Store L7 specific parameters
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
4 0x0 UDINT RW No - -
OXFFFFFFF
F
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= |n order to prevent parameters from being incorrectly stored, the Sub-Index records a

specific*'sav™ when storing a parameter.
Signature  MSB 16 15 LSB
ASCT e v a 5
Hex OxB5 0x76 0x61 0x73
= All parameters are stored when“'sav™ is written to Sub-Index 1.
= Communications are stored when“'sav™ is written to Sub-Index 2.
= CiA402 parameters are stored when“'sav™ is written to Sub-Index 3.
= L7N parameters are stored when“'sav™ is written to Sub-Index 4.
*% When using this function, delay time will occur by EEPROM save
0x1011, Restore Default Parameters
The following table shows the parameters you can reset.
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Index 0x1010 Store Parameters

Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 0x04 UDINT RW No 4 - -

Restore default parameters

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
1 0x0 UDINT RW No - -
OXFFFFFFF
F

Restore communication default parameters

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
2 0x0 UDINT RW No - -
OXFFFFFFF
F

Restore CiA402 parameters

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
3 0x0 UDINT RW No - -
OXFFFFFFF
F

Restore L7 Specific parameters

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x00000000
to
4 0x0 UDINT RW No - -
OXFFFFFFF
F

= The L7N reads object entries to reset parameters.

= |n order to prevent parameters from being incorrectly reset, the Sub-Index records“loa™ when the
parameter is reset.
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Signature  MSB 16 15 LSB
ASCI d a o I
Hex Ox64 Ox61 Ox6F Ox6C

= All parameters are reset when“'loa™ is written to Sub-Index 1.

“n

= Communication parameters are reset whenloa™ is written to Sub-Index 2.

= CiA402 parameters are reset when“'loa™ is written to Sub-Index 3.

“n

= L7N parameters are reset when“'loa™ is written to Sub-Index 4.

= Turn the power off and then back on to restore the default values.

When using this function, delay time will occur to reconnect communication to upper controller by

EEPROM call and power on/off

0x1018, Identity Object

The following table shows device information.
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Index 0x1018 Identity Object

Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
0 4 USINT RO No - - -
Vendor ID
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
1 0x00007595 UDINT RO No - - -

Product code

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
2 0x0 UDINT RO No - - -

Revision number

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
3 0x03 UDINT RO No - - -

Serial number

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
4 0x0 UDINT RO No - - -

8.3 PDO Mapping Objects

You can map objects to Process Data Objects (PDO) when performing real-time data
transfers through the CANopen over the EtherCAT protocol.

These objects configure the incoming PDO mapping and outgoing PDO mapping.
Information about the mapped application object appears.
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MSB 16 15 8 7 LSB
Object index Sub-Index Length
= Bits 0-7: Bit lengths of mapped objects (ex.: 32-bit is displayed as 0x20)
= Bits 8-15: Sub-Indexes of mapped objects
= Bits 16-31: Indexes of mapped objects
0x1600 to 0x1603, Receive PDO Mapping
= St Receive PDO Mapping
Index 0x1600 1st Receive PDO Mapping
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 5 USINT RW No Oto8 - -
Mapping entry 1
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to
1 0x60400010 UDINT RW No - -
OXFFFFFFFF
Mapping entry 2
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to
2 0x60710010 UDINT RW No - -
OXFFFFFFFF
Mapping entry 3
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to
3 0x607A0020 UDINT RW No - -
OXFFFFFFFF
Mapping entry 4
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
4 0x60600008 UDINT RW No - -
OXFFFFFFFF
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Mapping entry 5

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to
5 0x60B80010 UDINT RW No - -
OXFFFFFFFF

= 2"d Receive PDO Mapping

Index 0x1601 2nd Receive PDO Mapping

Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 USINT RW No Oto 8 - -

Mapping entry 1

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
1 0x60400010 UDINT RW No - -
OXFFFFFFFF

Mapping entry 2

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
2 0x607A0020 UDINT RW No - -
OXFFFFFFFF

» ¥4 Receive PDO Mapping

Index 0x1602 3rd Receive PDO Mapping
Number of entries
Sub Data PDO
Initial value Access Setting Range Change Unit
Index Type Mapping
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0 2 USINT RW No 0to 8 - -
Mapping entry 1
Sub Data PDO
Initial value Access Setting Range Change Unit
Index Type Mapping
0to
1 0x60400010 UDINT RW No - -
OXFFFFFFFF
Mapping entry 2
Sub Data PDO
Initial value Access Setting Range Change Unit
Index Type Mapping
Oto
2 0x60FF0020 UDINT RW No - -
OXFFFFFFFF
» “h Receive PDO Mapping
Index 0x1603 4th Receive PDO Mapping
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 USINT RW No Oto8 - -
Mapping entry 1
Sub Data Setting
Initial value Access | Initial value Change Unit
Index Type Range
Oto
1 0x60400010 UDINT RW 0x60400010 - -
OXFFFFFFFF
Mapping entry 2
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to
2 0x60710010 UDINT RW No - -
OXFFFFFFFF
0x1A00 to 0x1A03, Transmit PDO Mapping
» %t Transmit PDO Mapping
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Index 0x1A00 1st Transmit PDO Mapping

Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 10 USINT RW No 0to 10 - -

Mapping entry 1

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
1 0x60410010 UDINT RW No - -
OXFFFFFFFF

Mapping entry 2

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
2 0x60770010 UDINT RW No - -
OXFFFFFFFF

Mapping entry 3

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
3 0x60640020 UDINT RW No - -
OXFFFFFFFF

Mapping entry 4

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
4 0x60F40020 UDINT RW No - -
OXFFFFFFFF

Mapping entry 5

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
5 0x60FD0020 UDINT RW No - -
OXFFFFFFFF

Mapping entry 6

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
6 0x60610008 UDINT RW No 0to - -
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OXFFFFFFFF
Mapping entry 7
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
7 0x26010010 UDINT RW No - -
OXFFFFFFFF
Mapping entry 8
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
8 0x26000010 UDINT RW No - -
OXFFFFFFF
Mapping entry 9
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
9 0x60B90010 UDINT RW No -
OXFFFFFFF
Mapping entry 10
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
10 0x60BA0020 UDINT RW No -
OXFFFFFFF
» 2'd Transmit PDO Mapping
Index 0x1A01 2nd Transmit PDO Mapping
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 USINT RW No 0to 10 - -
Mapping entry 1
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Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
1 0x60410010 UDINT RW No - -
OXFFFFFFFF
Mapping entry 2
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
2 0x60640020 UDINT RW No - -
OXFFFFFFFF
» ¥d Transmit PDO Mapping
Index 0x1A02 3rd Transmit PDO Mapping
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 USINT RW No 0to 10 - -
Mapping entry 1
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
1 0x60410010 UDINT RW No - -
OXFFFFFFFF
Mapping entry 2
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
2 0x60640020 UDINT RW No - -
OXFFFFFFFF
» “d Transmit PDO Mapping
Index 0x1A03 4th Transmit PDO Mapping
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 USINT RW No 0to 10 - -
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Mapping entry 1

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
1 0x60410010 UDINT RW No - -
OXFFFFFFFF
Mapping entry 2
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to
2 0x60640020 UDINT RW No - -
OXFFFFFFFF
8.4 Sync Manager Communication Objects
0x1C00, Sync Manager Communication Type
Number of entries
Sub Initial value Data Access PDO Setting Change Unit
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Index Type Mapping Range
0 4 USINT RO No - - -
Communication type sync manager 0
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1: mailbox receive
1 USINT RO No - - -
(Master to slave)
Communication type sync manager 1
Sub Data PDO Setting
Name Access Change Unit
Index Type Mapping Range
2: mailbox send
2 USINT RO No - - -
(Slave to master)
Communication type sync manager 2
Sub Data PDO Setting
Name Access Change Unit
Index Type Mapping Range
3: process data
3 output USINT RO No - - -
(Master to slave)
Communication type sync manager 3
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
4: process data input
4 USINT RO No - -
(Slave to master)
0x1C10 to 0x1C13, Sync Manager PDO Assignment
This assigns the Sync Manager PDO when the PDO is transmitted through the data
communication process.
Index 0x1C10 Sync Manager 0 PDO Assignment
Sub Initial value Data Access PDO Setting Change Unit
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Index Type Mapping Range
0 0 USINT RO No - - -
Index Ox1C11 Sync Manager 1 PDO Assignment
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 0 USINT RO No - - -
Index 0x1C12 Sync Manager 2 PDO Assignment
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 1 USINT RW No Oto2 - -
Index of assigned RxPDO 1
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x1600 to
1 0x1601 UINT RW No - -
0x1603
Index 0x1C13 Sync Manager 3 PDO Assignment
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 1 USINT RW No Oto 2 - -
LS 8-19
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Index of assigned TxPDO 1
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x1A00 to
1 0x1A01 UINT RW No - -
0x1A03

You can change 0x1C12 and 0x1C13 in the EtherCAT Pre-Operational state

Set Sub-Index 1 after Sub-Index O is registered as 0.

0x1C32, Sync Manager 2 Synchronization

Sync Manager 2 (Process Data Output) Synchronization

Index 0x1C32 Sync Manager 2 (Process Data Output) Synchronization

Number of entries
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Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 10 USINT RO No - - -
Synchronization modes
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 0: Free-Run UINT RO No - - -
Cycle time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Time between
2 UDINT RO No - - -
SyncO0 events [ns]
Shift time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
3 125000 [ns] UDINT RO No - - -
Synchronization modes supported
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Bit0=1
:Free-Run
supported
Bit 4:2 =001
4 UINT RO No - - -
:DC Sync0
supported Bit 6:5 = 00
: No Output Shift
sup-ported
Minimum cycle time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
5 62500 [ns] UDINT RO No - - -
Calc and copy time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
6 62500 [ns] UDINT RO No - - -
Delay time
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Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
9 0 [ns] UDINT RO No - - -
SyncO0 time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
10 same as 1C32:02 UDINT RO No - - -
Cycle exceeded counter
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
11 0 UDINT RO No - - -
Shift too short counter
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
13 - UDINT RO No - - -
Sync error
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
32 - BOOL RO No - - -

0x1C33, Sync Manager 3 Synchronization

Sync Manager 3 (Process Data Input) Synchronization

Index 0x1C33

Sync Manager 3 (Process Data Intput) Synchronization

Number of entries
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Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
0 10 USINT RO No - -
Synchronization modes
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
1 same as 0x1C32:01 UINT RO No - -
Cycle time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
2 same as 0x1C32:02 UDINT RO No - -
Shift time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range

125000*n [ns]
(n=1,2,3...)) Range:
3 0to UDINT RO No - -
(Sync0 event cycle

time — 125000)

Synchronization

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range

Bit0=1

: Free-Run supported
Bit 4:2=001

: DC SyncO supported
4 UINT RO No - -
Bit 6:5=01

: Input Shift with local

timer supported

Minimum cycle time

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
5 same as 0x1C32:05 UDINT RO No - - -
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Calc and copy time

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
6 62500 UDINT RO No - - -
Delay time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
9 0 UDINT RO No - - -
SyncO0 time
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
10 same as 0x1C32:10 UDINT RO No - -

SM event missed count

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
12 - UDINT RO No - - -

Shift too short counter

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping | Range
13 - UDINT RO No - - -
Sync error
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
14 - BOOL RO No - - -

8.5 Manufacturer Specific Objects

0x2000, Motor ID

This specifies the motor ID.
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Index 0x2000 Motor ID
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 999 UINT RW No 0t0o 999 | PRECYC -

In the case of Serial encoder, automatically set.
But, for multi turn encoder, need to set manually

0x2001, Encoder Type

This specifies the current encoder type.

Index 0x2001 Encoder Type
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 0 UINT RW No O0to5 PRECYC -
Value Encoder Type value Encoder Type

1 Single turn serial encoder 3 Mult iturn serial encoder

The encoder data is read to display the encoder type.

0x2002, Encoder Resolution

This specifies the encoder bits read for automatic display.

Index 0x2002 Encoder Resolution

Sub Data PDO Setting
Initial value Access Change Unit

Index Type Mapping Range
0 19 UINT RW No Oto21 PRECYC [bit]

In the case of Serial encoder, automatically set.

But, for multi turn encoder, need to set manually

0x2003, Power Fail Mode

This specifies the main power input mode and the processing mode to use if phase loss
occurs.

>
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Index 0x2003 Power Fail Mode
Sub L Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0b00
0 0b000 UINT RW No SV_OFF -
to Ob11 -
= Details
; . Value . .
Bit function (Hex) Setting details
0 Set the main power input 0 Single-phase power input
type 1 Three-phase power input
0 Display Error in case of phase loss on the
1 How to handle phase loss on main power.
the main power 1 Display Warning in case of phase loss on
the main power.

0x2004, RST Power Fail Check Time

This specifies the monitoring interval when main power phase loss occurs.

Index 0x2004 RST Power Fail Check Time
Ul Initial value DEVE) Access PDQ =g Change Unit
Index Type Mapping Range
0
0 20 UINT RW No {0 5000 Always ms

0x2005, 7SEG Display Object

This specifies the 7SEG display objects.

Index 0x2005 7SEG Display Object
Sub - Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
2600
0 0 UINT RW Yes t0 2616 Always -

= Can specify the objects applied when the servo turns on.

= There are 617 values available from Index 0x2600 to 0x2616. Choose one for the specific
parameter.

0x2006, Regenerative Resistor De-rating Factor

This specifies the derating factor which checks for regenerative resistance overloads. If the
derating value is 100% or less, then the overload alarm trigger time is proportional to the set
value.
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Index 0x2006

Regenerative Resistor De-rating Factor

Sub L Data PDO Setting .

Index Initial value Type Access Mapping Range Change Unit

0 100 UINT RW No 0 SV_OFF [%]
to 200

0x2007, Regenerative Resistor Value

This specifies the resistance value for regenerative braking resistance. If it is set to 0, then it

uses the default resistance capacity embedded in the drive.

Index 0x2007

Regenerative Resistor Value

S Initial value DY) Access PDQ STl Change Unit
Index Type Mapping Range

0 0 UINT RW No 0 PRECYC ohm
to 1000

0x2008, Regenerative Resistor Capacity

This specifies the current capacity for regenerative resistance. If it is set to O, then it uses the

default resistance capacity embedded in the drive.

Index 0x2008

Regenerative Resistor Capacity

Ul Initial value D) Access PDQ =g Change Unit
Index Type Mapping Range
0 0 UINT RwW No 0 PRECYC Watt
to 30000

0x2009, Overload Check Base

This indicates the load factor which triggers a continuous overload check. If it is set to 100 or

less, then the overload check starts early and the overload alarm triggers early.

Index 0x2009

Overload Check Base

Sl Initial value DEIE Access PDC.) Sl Change Unit
Index Type Mapping Range
0 100 UINT RW No 10 SV_OFF [%0]
to 100

0x200A, Overload Warning Level

This specifies the level for the continuous overload warning signal output. The warning signal
is issued when it reaches the percentage value set relative to the alarm trigger value.

Index 0x200A

Overload Warning Level

Sub Initial value

Data ‘Access‘ PDO ‘ Setting ‘Change‘ Unit

>
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Index 0x200A Overload Warning Level
Index Type Mapping Range
0 50 UINT RW Yes 10 SV_OFF [%]
to 100

0x200B, PWM Off Delay

This specifies the time span between the servo Off command and actual PWM Off. This
prevents the motor from slipping down the vertical axis while the servo Off command and
brake command order the motor brake to engage. Use a PWM off delay when operating a
motor brake through the output contact point brake signal. (range: 0-1000 ms, initial value:

10).
Index 0x200B PWM Off Delay
Ul Initial value D) Access PDQ =g Change Unit
Index Type Mapping Range
0
0 10 UINT RW No t0 1000 10 ms

0x200C, Dynamic Brake Control Mode

This specifies the Dynamic Brake (DB) control mode.

Index 0x200C Dynamic Brake Control Mode
I Initial value DOl Access PDQ il Change Unit
Index Type Mapping Range
0x0
0 0x0 UINT RW No SV_OFF -
to 0x3 -
= Details
Value Setting details
0 Hold after a DB stop
1 Release after a DB stop
2 Release after free run stop
3 Hold after a free run stop
0x200D, Basic Function Configuration
This specifies the basic drive function.
Index 0x200D Basic Function Configuration
Sub ‘ Initial value Data ‘ Access ‘ PDO Setting ‘ Change ‘ Unit
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Index 0x200D Basic Function Configuration
Index Type Mapping Range
0 0X00 UINT RW No 0x00to | o\, o -
OxFF
= Details
. ' Value . .
Bit function (Hex) Setting details
) o 0 CCW (Clockwise), CW (Counterclockwise)
0 Sets the servo drive direction - -
1 CW (Clockwise), CCW (Counterclockwise)
0 Do not use
1 Sets the servo lock function
1 Use
] 0 Use the multi-turn encoder as multi-turn
4 Set the multi-turn encoder : -
1 Use the multi-turn encoder as single-turn

0x200E, Position Scale Numerator

Index 0x200E

Position Scale Numerator

=l Initial value DEIE) Access PDQ el Change | Unit
Index Type Mapping Range
0 1 INT RW No 1-~32767 | SV_OFF -
0x200F, Position Scale Denominator
Index 0x200F Position Scale Denominator
=il Initial value DETE) Access PDC.) il Change | Unit
Index Type Mapping Range
0 1 INT RW No 1-~32767 | SV_OFF -
0x2010, Velocity Scale Numerator
Index 0x2010 Velocity Scale Numerator
Sl Initial value DEE) Access PDQ L) Change | Unit
Index Type Mapping Range
0 1 INT RW No 1-~32767 | SV_OFF -
0x2011, Velocity Scale Denominator
Index 0x2011 Velocity Scale Denominator
=l Initial value D] Access PDQ il Change | Unit
Index Type Mapping Range
0 1 INT RW No 1~32767 | SV_OFF -
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0x2012, Acceleration Scale Numerator

Index 0x2012

Acceleration Scale Numerator

Initial value DEE) Access PDQ L] Change | Unit
Type Mapping Range
1 INT RW No 1~32767 | SV_OFF -
0x2013, Acceleration Scale Denominator
Index 0x2013 Acceleration Scale Denominator
Initial value DEE) Access PDQ SElig| Change | Unit
Index Type Mapping Range
1 INT RW No 1~32767 | SV_OFF -
B 0x2014, DAC Output
Index 0x2014 DAC Output
Number of entries
Data PDO Setting
Initial value Access Change Unit
Type Mapping Range
9 USINT RO No 0to9 Always -
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Output Mode

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0x0000 to
1 0x3210 UINT RW No Always -
OXFFFF
Channel 1 offset
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
-32768 to
2 0 INT RW No Always Unit/vV
32767
Channel 2 offset
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
-32768 to
3 0 INT RW No Always Unit/V
32767
Channel 3 offset
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
-32768 to
4 0 INT RW No Always Unit/vV
32767
Channel 4 offset
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
-32768 to
5 0 INT RW No Always Unit/V
32767
Channel 1 Scale
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0
6 0 UINT RW No Always Unit/'vV
to 65535
Channel 2 Scale
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0
7 500 UINT RW No Always Unit/vV
to 65535
Channel 3 Scale
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Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0
8 50 UINT RW No Always Unit/V
to 65535

Channel 4 Scale

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0
9 50 UINT RW No Always Unit/V
to 65535
= Details

There are 4 DAC Output available and send out data according to setting with 200[usec] cycle time.

= DAC Output Type

Type Data Type Data
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 Torque Command(User)[RPM]
Position Command
‘ Frequency[0.1kpps]

= DAC Output Offset

Set Offset[Unit/V] for analog output channel1~4.

(Speed[RPM], Torque[%)], Position Command Frequency[0.1kpps], Position[pulse], DC_Link[V])
= DAC Output Scale

If value of output is too low or high, output rate can be adjusted to high or low.

Set scale[Unit/V] of analog output channell~4.

(Speed[RPM], Torque[%)], Position Command Frequency[0.1kpps], Position[pulse], DC_Link[V])

Ex) 1channel scale 100 => Output 1[V] when 100[RPM].

0x2015, U Phase Current Offset

Set value of U Phase current offset. Value of current offset is already set in factory.

If you do not know the correct settings, don’t set manually.
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Index 0x2015 U Phase Current Offset
Sub . Data PDO Setting ;
Initial value Access ; Change | Unit
Index Type Mapping Range
-10000 ~
0 - INT RW No SV_OFF [MA]
10000
0x2016, V Phase Current Offset
Set value of V Phase current offset. Value of current offset is already set in factory.
If you do not know the correct settings, don’t set manually.
Index 0x2016 V Phase Current Offset
Sub . Data PDO Setting ;
Initial value Access ; Change | Unit
Index Type Mapping Range
V Phase Current -10000 ~
0 INT RW No SV_OFF [MA]
Offset 10000
0x2017, W Phase Current Offset
Set value of W Phase current offset. Value of current offset is already set in factory.
If you do not know the correct settings, don’t set manually.
Index 0x2016 W Phase Current Offset
Sub o Data PDO Setting ;
Initial value Access ; Change | Unit
Index Type Mapping Range
-10000 ~
0 - INT RW No - [MA]
10000

0x2100, Inertia Ratio Setting

This sets the inertia ratio by calculating the load inertia from the machine system and rotor
inertia listed on the motor specification table.

Index 0x2100 Inertia Ratio
Sl Initial value 2Ll Access PD(.) e Change Unit
Index Type Mapping Range
0 100 UINT RW No 0 to 20000 Always [%0]
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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.

0x2101, Position P Gain 1

Index 0x2101 Position P Gain 1
S Initial value DEVE) Access PDQ =g Change Unit
Index Type Mapping Range
0 50 UINT RW No 0 to 500 Always Hz

0x2102, Position P Gain 2

Index 0x2102 Position P Gain 2
Sl Initial value Data Access PDQ STl Change | Unit
Index Type Mapping Range
0 70 UINT RW No 0 to 500 Always Hz

= Position proportional gain [0x2101] and [0x2102]: Converts the difference between the position
command and the current position into a speed command by multiplying it by the position
proportional gain.

* Recommended value = speed proportional gain [0x2106]/10

0x2103, The Position Command Filter Time Constant

Index 0x2103 Position Command Filter Time Constant
Sub - Data PDO Setting :
Index Initial value Type Access Mapping Range Change Unit
0 0 UINT RW No 0 to 1000 Always ms

0x2104, Position Feed-forward Gain

Index 0x2104 Position Feed-forward Gain
=il Initial value DEVE Access PDC.) il Change Unit
Index Type Mapping Range
0 0 UINT RW No 0 to 100 Always [%0]

= Feed-forward gain [0x2104]: Uses the differences in value to the position command to calculate the
gradient. Adds the speed command to the gradient to reduce the time needed to reach the target
position. If the value which results is too large, then the position controller may overshoot or
become unstable. It is important to gradually increase the value from a small value while monitoring
the test drive.
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0x2105, The Position Feed-forward Filter Time Constant

Index 0x2105

Position Feed-forward Filter Time Constant

S Initial value DEVE) Access PDQ =g Change Unit
Index Type Mapping Range
0 0 UINT RW No 0 to 1000 Always ms

= The feed-forward filter time constant [0x2105]: The feed-forward control filter vibrates if the position

command changes too drastically. If this occurs, configure the filter value until the vibrations

disappear.

0x2106, Speed P Gain 1

Index 0x2106

Speed P Gain 1

Ul Initial value DEVE) Access PDQ =g Change Unit
Index Type Mapping Range

0 400 UINT RW No 0 to 5000 Always rad/s

0x2107, Speed P Gain 2
Index 0x2107 Speed P Gain 2

S Initial value DETE) Access PDC.) Ll Change Unit
Index Type Mapping Range

0 700 UINT RW No 0 to 5000 Always rad/s

= Speed proportional gain [0x2106] and [0x2107]:

by multiplying it by the proportional gain.

Converts the speed error into a torque command

0x2108, Speed Integral Time Constant 1 (Speed | Gain 1 Time
Constant)

Index 0x2108

Speed | Gain 1 Time Constant

S Initial value D) Access PDQ Sl Change Unit
Index Type Mapping Range
0 50 UINT RW No 1 to 1000 Always ms
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0x2109, Speed Integral Time Constant 2 (Speed | Gain 2 Time
Constant)

Index 0x2109 Speed | Gain 2 Time Constant

Sub L Data PDO Setting :
Index Initial value Type Access Mapping Range Change Unit
0 15 UINT RW No 1to 1000 Always ms

= Speed integral time constants [0x2108] and [0x2109]: Calculates the integral value of the speed
error. The speed error is the difference between the command speed and the current speed. The
speed integral time constant converts the speed error into a torque command by multiplying it by
the integral time constant.

0x210A, The Speed Command Filter Time Constant

Index 0x210A Speed Command Filter Time Constant

=i Initial value peie Access PDQ il Change Unit
Index Type Mapping Range
0 0 UINT RW No 0 to 1000 Always ms

0x210B, The Speed Feedback Filter Time Constant

Index 0x210B Speed Feedback Filter Time Constant

Sl Initial value DEE) Access PDQ Sl g Change Unit
Index Type Mapping Range
0 5 UINT RW No 0 to 1000 Always 0.1ms

= Speed feedback filter time constant [0x210B]: Filters the speed feedback to control vibrations when
the speed of the motor changes due to drive system vibrations or vibrations due to gain and too
much load inertia.

0x210C, The Torque Command Filter Time Constant

Use a digital filter for the analog torque command voltage to improve the stability of
command signals. If the filter value is set too high, responsiveness to torque commands
will be reduced. It is important to set a value that is appropriate for your system.

Index 0x210C Torque Command Filter Time Constant

S Initial value Data Access PDQ g Change | Unit
Index Type Mapping Range
0 0 UINT RW No 0 to 1000 Always ms

8-36 | LS




4. Object Dictionary

0x210D, Conversion Mode

Index 0x210D

Conversion Mode

Sub
Index

Initial value

Data
Type

Access

PDO
Mapping

Setting
Range

Change

Unit

0

0x00

UINT

RW

No

0x00 to

Always

OxFF

1. Set the gain transfer mode.

¢ Details

Bit

function

Value
(Hex)

Setting details

Oto3

Gain 1<->Gain 2 Conversion

Setting

Only uses gain 1.

ZSPD auto gain transfer

In case of zero speed, transfer from
gain 1 to gain 2.

In the opposite case, transfer from gain
2 to gain 1.

INPOS auto gain transfer

In case of IN position, transfer from
gain 1 to gain 2.

In the opposite case, transfer from gain
2 to gain 1.

Manual gain transfer

When the gain 2 contact is on, transfer
from gain 1 to gain 2.

In the opposite case, transfer from gain
2to gain 1.

2. Setting the P and Pl Control Conversion Modes

* Details
. g Value . .
Bit function (Hex) Setting details

0 Only control PI.

1 Control P if the command torque is
higher than the set torque [0x2114].

5 Control P if the command speed is

4107 Set the P<->P| conversion higher than the set speed [0x2115].

3 Control P if the current acceleration is
higher than the set torque [0x2116].
Control P if the current position error is

4 higher than the set position error
[Ox2117].

Note 1) Control P if the PCON contact is on (highest priority).
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* These functions allow you to improve position operations by applying the P control operation
stop function after Pl control operation.

0x210E, The Gain Conversion Time

= This sets the gain conversion time during gain conversion operation.

Index 0x210E Gain Conversion Time
Sl Initial value DEE) Access PDQ =g Change Unit
Index Type Mapping Range

0 1 UINT RW No 1to 100 Always ms

= When converting gain 1 to gain 2 or gain 2 to gain 1, the conversion occurs according to the set
time.

0x210F, The Resonance Avoidance Operation (Notch Filter

Use)
Index 0x210F Notch Filter Use
I Initial value DOl Access PDQ il Change Unit
Index Type Mapping Range
0 0 UINT RW No Oto1l Always -

Mechanical resonance causes vibrations to occur at certain frequencies in certain systems.
You can control the vibrations by controlling the torque output for specific frequencies.

= Details
. . Value . .
Bit function (Hex) Setting details
0to 3 Resonance avoidance 0 Do not use
operation 1 Use

0x2110, The Resonance Avoidance Frequency (Notch Filter

Frequency)
Index 0x2110 Notch Filter Frequency
Sl Initial value PGl Access PDQ Setting Change Unit
Index Type Mapping Range
0 300 UINT RW No 0 to 1000 Always -

0x2111, The Resonance Avoidance Range (Notch Filter

Bandwidth)
Index 0x2111 Notch Filter Bandwidth
=il Initial value DEVE) Access PDQ el Change Unit
Index Type Mapping Range
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Index 0x2111

Notch Filter Bandwidth

0 100 UINT RW No 0101000 | Always | -
0x2112, The Velocity Limit Switch
Index 0x2112 Velocity Limit Switch
S Initial value DEE) Access PDQ SELY Change Unit
Index Type Mapping Range
0 0 UINT RW No Oto3 Always -
0x2113, The Velocity Limit Value
Index 0x2113 Velocity Limit Value
Sl Initial value DEVE) Access PDQ =g Change Unit
Index Type Mapping Range
0 2000 UINT RW No 0to 10000 | Always RPM

0x2114, P Control Conversion Torque (Torque Switch Value)

Index 0x2114

Torque Switch Value

I Initial value DOl Access PDQ il Change Unit
Index Type Mapping Range
0 200 UINT RW No 0t0300 | Always [%]
0x2115, The P Control Conversion Speed (Speed Switch
Value)
Index 0x2115 Speed Switch Value
=l Initial value DEIE) Access PDC.) Sl Change Unit
Index Type Mapping Range
0 50 UINT RW No 0 to 6000 Always [RPM]
0x2116, P Control Conversion Acceleration (Acceleration
Switch Value)
Index 0x2116 Acceleration Switch Value
=l Initial value 2CIE Access PDQ SR Change Unit
Index Type Mapping Range
0 100 UINT RW No 0 to 5000 Always rpm/s

0x2117, P Control Conversion Position Error (Following Error
Switch Value)
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Index 0x2117

Following Error Switch Value

Sub L Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 2000 UINT RW No 0to 10000 | Always Pulse
0x2200, Input Port Define 1
Index 0x2200 Input Port Define 1
o Initial value PElC Access PDQ SEH Change | Unit
Index Type Mapping Range
0x0000 to
0 0x4000 UINT RW No OXEEEE PRECYC -
0x2201, Input Port Define 2
Index 0x2201 Input Port Define 2
Sl Initial value DEVE) Access PDQ Sl g Change | Unit
Index Type Mapping Range
0x0000 to
0 0x0065 UINT RW No OXEEEFE PRECYC -
0x2202, Output Port Define 1
Index 0x2202 Output Port Define 1
=l Initial value DEVE Access PDC.) il Change | Unit
Index Type Mapping Range
0x0000 to
0 0x4321 UINT RW No OXEEEE PRECYC -
0x2203, Output Port Define 2
Index 0x2203 Output Port Define 2
Sl Initial value DEE) Access PDQ Sl g Change | Unit
Index Type Mapping Range
0x0000 to
0 0x0 UINT RW No OXFEFF PRECYC -
0x2204, The Input Port Logic Set
Index 0x2204 Input Port Logic Set
=l Initial value 2CIE Access PDQ SEhE Change | Unit
Index Type Mapping Range
0b0000000000
0 Ob111111 UINT RW No to PRECYC -
0b1111111111
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0x2205, The Output Port Logic Set

Index 0x2205 Output Port Logic Set
Sub Initial Data Access PDQ Setting Change | Unit
Index value Type Mapping Range
0b0000000000
0 0b0110 UINT RW No to PRECYC -
0b1111111111

0x2206, The Zero Speed Range

Index 0x2206 Zero Speed Range
Sl Initial value DEVE) Access PDQ L) Change | Unit
Index Type Mapping Range
0 10 UINT RW No 1 to 65535 Always RPM
Spee

Command speed

Velocity span
[0x606D] {

Zero speed output range _
[0x2206] { \ Time

Zero speed (ZSPD) _|

Speed reached (INSPD)

= Zero speed output range [0x2202]: A zero speed signal is output if the current speed drops below
the set speed.

= Speed-reached range [0x606D]: The speed-reached signal is output.

0x2207, The Break Output Speed

Index 0x2207 Break Output Speed
Sl Initial value DElE) Access PDQ S Change Unit
Index Type Mapping Range
0 100 UINT RW No 1 to 6000 Always RPM
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0x2208, The Break Output Delay Time

Index 0x2208 Break Output Delay Time
S Initial value DEE) Access PDQ =g Change Unit
Index Type Mapping Range
0 500 UINT RW No 0 to 1000 Always ms

Motor operation speed In case of servo Off or

/ alarm trigger

Brake signal output
operation speed
[0x2206]

Time

Speed

Servo On indut

Brake output sigral

> +—i<€ Within 50 ms < delay time [0x2208]

v

= The brake signal output operation speed [0x2207] and brake signal output delay time [0x2208]

If an alarm occurs after the servo’s built-in brake is applied to the vertical axis for motor operation,
then this feature activates to prevent the load on the vertical axis from falling to the motor brake.
This may occur as a result of the brake signal turning off because of the brake signal output
operation speed [0x2206] or the brake signal output delay time [0x2207].

0x2300, The Index (Z-phase) Pulse Detection Operation Speed
(Index Pulse Search Speed)

Index 0x2300 Index Pulse Search Speed
Sub o Data PDO Setting :
Index Initial value Type Access Mapping Range Change Unit
0 10 UINT RW No 1to 300 Always RPM

0x2301, The Speed Command Acceleration Time

Index 0x2301 Speed Command Acceleration Time
=il Initial value DEVE) Access PDQ Sl Change Unit
Index Type Mapping Range
0 0 UINT RW No 0to 10000 | Always ms

= Acceleration time [0x2301]: Specifies the time required, in ms, for the motor to reach the rated
motor speed from zero speed.
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0x2302, The Speed Command Deceleration Time

Index 0x2302 Speed Command Deceleration Time
Sl Initial value DEE) Access PDQ =g Change Unit
Index Type Mapping Range
0 0 UINT RW No 0to 10000 | Always ms

= Deceleration time [0x2302]: Specifies the time, in ms, required for the motor to stop after running at
the rated motor speed.

0x2303, The Speed Command S-curve Time

Index 0x2303 Speed Command S-curve Time
Sl Initial value D) Access PDQ =LY Change Unit
Index Type Mapping Range
0 10 UINT RW No 1to 100 Always ms

0x2304, The Speed Operation Pattern (Acceleration Pattern)

Index 0x2304 Acceleration Pattern
Sl Initial value D) Access PDQ EY Change Unit
Index Type Mapping Range
0 0 UINT RW No Oto1l Always -

You can configure the acceleration/deceleration operation in an S-curve pattern for smooth
acceleration/deceleration.

e Details
Value Setting details
0 Trapezoidal
-> Configure the acceleration/deceleration time in [0x2301] and [0x2302]
Sinusoidal
1 -> Configure the acceleration/deceleration time [0x2301] and [0x2302] + S-curve
time [0x2303]

0x2305, The Manual JOG Operation Speed (JOG Speed)

Index 0x2305 JOG Speed
S Initial value D) Access PDQ Sl Change Unit
Index Type Mapping Range
-6000 to
0 500 INT RW No 6000 Always RPM
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0x2306, JOG Operation Speed 1 (Program JOG Speed 1)

ndex 0x2306

Program JOG Speed 1

S Initial value DEVE) Access PDQ SELY Change Unit
Index Type Mapping Range
-6000 to
0 0 INT RW No 6000 Always RPM
0x2307, JOG Operation Speed 2 (Program JOG Speed 2)
Index 0x2307 Program JOG Speed 2
Ul Initial value DEVE) Access PDQ EY Change Unit
Index Type Mapping Range
-6000 to
0 3000 INT RW No 6000 Always RPM
0x2308, JOG Operation Speed 3 (Program JOG Speed 3)
Index 0x2308 Program JOG Speed 3
I Initial value peie Access PDQ il Change Unit
Index Type Mapping Range
-6000 to
0 0 INT RW No 6000 Always RPM
0x2309, JOG Operation Speed 4 (Program JOG Speed 4)
Index 0x2309 Program JOG Speed 4
Sl Initial value DEIE) Access PDQ Y Change Unit
Index Type Mapping Range
-6000 to
0 -3000 INT RW No 6000 Always RPM
0x230A, JOG Operation Time 1 (Program JOG Time 1)
Index 0x230A Program JOG Time 1
S Initial value D) Access PDQ Sl Change Unit
Index Type Mapping Range
0 500 UINT RW No 0to 65535 | Always ms
0x230B, JOG Operation Time 2 (Program JOG Time 2)
Index 0x230B Program JOG Time 2
S Initial value D) Access PDQ =il Change Unit
Index Type Mapping Range
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Index 0x230B Program JOG Time 2
0o | 5000 UNT| RW | No |0to65535 | Aways | ms

0x230C, JOG Operation Time 3 (Program JOG Time 3)

Index 0x230C Program JOG Time 3
S Initial value DEVE) Access PDQ =SELY Change Unit
Index Type Mapping Range
0 500 UINT RW No 0to 65535 | Always ms

0x230D, JOG Operation Time 4 (Program JOG Time 4)

A test drive repeats step 1 to 4.

Set the operation speed ([0x2306]-[0x2309]) and operation time ([Ox230A]-[0x230D]) for
each step.

Index 0x230D Program JOG Time 4
Sl Name DEIE) Access PDQ =l Change Unit
Index Type Mapping Range
0 5000 UINT RW No 0to 65535 | Always ms

0x2402, The Position Limit Function

Index 0x2402 Position Limit Function
S Initial value DETE) Access PDC.) Ll Change Unit
Index Type Mapping Range
0 0 UINT RW No Oto1l Always -
e Details
Value(Hex) Setting details
0 Checking Software Position Limit value of forward direction
1 Checking Software Position Limit value of reverse direction

0x2403, Backlash Compensation

If the position operation causes backlashes which change the position, then this setting
converts backlash amount into a number of pulses to compensate for the backlash.

Index 0x2403 Backlash Compensation
=l Initial value 2CIE Access PDQ SEIg Change Unit
Index Type Mapping Range
0 0 UINT RW No 0to 10000 | Always -

0x2600, The Current Speed (RPM)

This displays the current operation speed in RPM.
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Index 0x2600

Current Speed (RPM)

Sub L Data PDO Setting :
Index Initial value Type Access Mapping Range Change Unit
0 - INT RO Yes - - RPM
0x2601, The Command Speed (RPM)
This displays the current command speed in RPM.
Index 0x2601 Command Speed (RPM)
S Initial value DEVE) Access PDQ SELY Change Unit
Index Type Mapping Range
0 - INT RO Yes - - RPM

0x2602, The Tracking Position Pulse (Feedback Pulse)

This displays the accumulated number of position command pulses that result from servo
motor rotations when the servo turned on.

Index 0x2602

Feedback Pulse

Sl Initial value D) Access PDQ EY Change Unit
Index Type Mapping Range
0 - DINT RO No - - Pulse

0x2603, The Position Command Pulse

This displays the accumulated number of position command pulses entered since the servo
turned on.

Index 0x2603

Command Pulse

=il Initial value DEVE Access PDC.) il Change Unit
Index Type Mapping Range
0 - DINT RO No - - Pulse
0x2604, The Remaining Position Pulse (Following Error)
This displays the difference between command pulses and tracking pulses and the
remaining position pulses for the servo to run.
It ignores the remaining position pulses when a servo that is off is turned back on.
Index 0x2604 Following Error
=il Initial value DEW:) Access PDQ Sl Change Unit
Index Type Mapping Range
0 0 DINT RO Yes - - Pulse

0x2605, The Input Command Frequency
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This displays the input pulse frequency.

Index 0x2605 Input Command Frequency
Sl Initial value DEVE) Access PDQ =SELY Change Unit
Index Type Mapping Range
0 0 INT RO No - - KHz

0x2606, Current Operation Torque

This displays the energy (load) output by the servo motor as a percentage of the rated output.

Index 0x2606 Current Torque
Sl Initial value Data Access PDQ =S Change Unit
Index Type Mapping Range
0 0 INT RO No - - [%]

0x2607, Current Command Torque

This uses the serv’s control algorithm to calculate the internal torque command and display
it as a percentage of the rated torque.

Index 0x2607 Command Torque
I Initial value DOl Access PDQ il Change Unit
Index Type Mapping Range
0 0 INT RO No - - [%]

0x2608, Accumulated Overload

This displays the current energy (load) as a percentage of the rated energy (load) of the
servo motor.

Index 0x2608 Accumulated Overload
Sub - Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 0 INT RO Yes - - [%0]

0x2609, The Maximum Instantaneous Load

This displays the maximum (peak) load between the current time and the start of control after
the servo turns on as a percentage of the rated output.

Index 0x2609 Maximum Load
=l Initial value D] Access PDQ e Change Unit
Index Type Mapping Range
0 0 INT RO No - - [%]

0x260A, The Torque Limit

This displays the maximum torque that the servo motor can output as a percentage of the
rated torque.

>
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Index 0x260A Torque Limit

Sub L Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 - INT RO No - - [%]

0x260B, The DC-Link Voltage

This displays the current DC link value of the main power.

The normal DC link voltage of a 220 V standard drive is approximately 300 V. The maximum
allowable DC link voltage is 405 V.

The overvoltage alarm [AL-41] goes off when the DC link voltage threshold is exceeded
because there is either too much or too little regenerative resistance.

The normal DC link voltage in the regenerative section is 385 V or below.

Index 0x260B DC-Link Voltage

Ul Initial value DEE) Access PDQ i) Change Unit
Index Type Mapping Range
0 0 UINT RO Yes - - \%

0x260C, Regenerative Overload

This displays the overload rate relative to the regenerative capacity of the servo drive.

Index 0x260C Regenerative Overload

S Initial value DETE) Access PDC.) il Change Unit
Index Type Mapping Range
0 0 UINT RO Yes - - [%]

0x260D, The Single-turn Data (Pulse) Display (Single-turn
Data)

This displays the single-turn data of the encoder in pulses.

Index 0x260D Single-turn Data

=l Initial value 2CIE Access PDQ SR Change Unit
Index Type Mapping Range
0 0 DINT RO Yes - - Pulse

0x260E, The Single-turn Data (Degree) Display (Single-turn
Data (deg))

This displays the single-turn data of the encoder in degrees.
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Index 0x260E

Single-turn Data (deg)

Sub . Data PDO Setting :
Index Initial value Type Access Mapping Range Change Unit
0 0 UINT RO Yes - - Degrees
0x260F, The Multi-turn Data Display
This displays the multi-turn data for the encoder.
Index Ox260F Multi-turn Data
o Initial value PCIES Access PDQ SEHiAg Change Unit
Index Type Mapping Range
0 0 INT RO Yes - - rev
0x2610, The Room Temperature Display
This displays the temperature sensor value of the servo drive in [C].
Index 0x2610 Room temperature
=i Initial value DOl Access PDQ il Change Unit
Index Type Mapping Range
0 0 UINT RO No - - [C]
0x2611, The Motor Rated Speed Display
This displays the rated speed of the motor in RPM.
Index 0x2611 Motor Rated Speed
Sl Initial value DEIE) Access PDC.) il Change Unit
Index Type Mapping Range
0 0 UINT RO No - - RPM
0x2612, The Motor Maximum Speed Display
This displays the peak speed of the motor in RPM.
Index 0x2612 Motor Maximum Speed
Sl Initial value D] Access PDQ S Change Unit
Index Type Mapping Range
0 0 UINT RO No - - RPM
0x2613, The Motor Rated Current Display
This displays the rated current of the motor in A.
Index 0x2613 Motor Rated Current
D Initial value DI Access PDQ SElig Change Unit
Index Type Mapping Range
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Index 0x2613

Motor Rated Current

0 0 UNT | RO | No - - A
0x2614, The U Phase Current Offset Display
This displays the U phase current offset in mA.
Index 0x2614 U Phase Current Offset
Sl Initial value PElC Access PDQ SEH Change Unit
Index Type Mapping Range
0 0 INT RO No - - mA
0x2615, The V Phase Current Offset Display
This displays the V phase current offset in mA.
Index 0x2615 V Phase Current Offset
Sub L Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 0 INT RO No - - mA
0x2616, The FPGA Version Display
This displays the version of the FPGA.
Index 0x2616 FPGA Version
Sl Initial value DEIE) Access PDQ =il Change Unit
Index Type Mapping Range
0 - UINT RO No - - -
0x2617, External Encoder Position Feedback
Index 0x2617 External Encoder Position Feedback
Sub Data PDO Setting Chan
Initial value Access Unit
Index Type Mapping Range ge
0 - DINT RO Yes - - [rev]

0x2618, External Encoder Following Error

Display Following pulse difference between Internal and External encoder.

Index 0x2618

External Encoder Following Error
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Sub . Data PDO Setting Chan
Initial value Access Unit
Index Type Mapping Range ge
0 - DINT RO Yes - - [rev]
0x2700, Read/Clear the Alarm History
Index 0x2700 Read/Clear Alarm History
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 21 USINT RO No - - -
Clear History
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 0 UDINT RW No - - -
Alarm Code 1~20
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
2~21 0 USINT RO No - - -

= The L7N reads object entries to determine the alarm history of a parameter.

= In order to prevent parameters from being incorrectly read, the Sub-Index records "read" when the
parameter is read.

Signature

ASCH

Hex

MSB

16 15

LSB

Ox64

Ox61

0x65

Ox72

= The L7N reads object entries to delete the alarm history of a parameter.

= In order to prevent parameters from being incorrectly deleted, record "rset" in the Sub-Index and an

alarm history is deleted.

Signature

ASCH

Hex

MSB 16 15 LSB
t e 5 r
0x74 0x65 0x73 0x72
=  When "read" is written to Sub-Index 1, all 20 alarm histories are read.
= When "rset" is written to Sub-Index 1, all 20 alarm histories are deleted.
= Alarm codes 1 to 20 is from 0x2700: 02 to 0x2700: 21.
= The first alarm code is the most recent alarm.
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You can check the past 20 alarm codes in sequence (the most recent first), by reading Sub-
Indexes 2 to 21.

0x2701, Auto Gain Tuning (Auto-tuning)

Index 0x2701 Auto-tuning
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 3 USINT RO No - SV_OFF -

Start tuning

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 0 UDINT RW No - SV_OFF -

Tuning speed

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
100
2 8 UINT RW No 1to 10 SV_OFF
[RPM]
Tuning distance
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
3 3 UINT RW No 1to5 SV_OFF -

= The L7N reads object entries to automatically tune the gain.

= |n order to prevent parameters from being incorrectly tuned, the parameter is only tuned when the
Sub-Index records "tune."

Sifnature MSB 16 15 LSB
ASC” e n u t
hex 0x65 Ox6E 0x75 0x74

= Automatic tuning is conducted when "tune" is written to the Sub-Index 1.
= This should be performed when the servo is off.

= When writing "tune," the function begins to operate and repeats three times based on the set speed
and distance parameters.

= Automatic gain tuning changes the inertia ratio (0x2100), speed proportional gain 1 (0x2106), and
speed integral time constant 1 (0x2108).
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= Set the automatic gain tuning speed in Sub-Index 2.
= The default value is 8 in *100 RPM units.
= Set the automatic gain tuning distance in Sub-Index 3.

= |t rotates 1.2 to 1.4 turns for motor shafts with a default value of 3, and about 25% of the distance
increases or decreases when the setting value is increased or decreased by 1.

It estimates the inertia based on the speed set in Sub-Index 2 and the distance set in Sub-
Index 3. It stores the inertia ratio [0x2100], speed proportional gain 1 [0x2106], and speed
proportional gain 2 [0x2108].

Transfer distance

x 3 times

0x2702, Reset Absolute Encoder

Index 0x2702 Reset Absolute Encoder

Reset Absolute Encoder

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 1 USINT RW No - PRECYC -

Reset Encoder

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 0 UDINT RW No - PRECYC -

0x2703, Calibrate Current Offset
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Index 0x2703 Calibrate Current Offset

Calibrate Current Offset

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 1 USINT RW No - PRECYC -
Calibrate Offset
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 0 UDINT RW No - PRECYC -
L7N offers calibration-function for current offset.
Sifnature  MSB 16 15 LSB
ASCII t e S r
hex 0x74 0x65 0x73 0x72
Current Offset will be calibrated by writing “rset” in Sub-Index 1.
8.6 CiA402 Objects
0x603F, Error Code
This displays the most recent alarm/warning code generated by the servo drive.
Index 0x603F Error Code
Sl Initial value DL Access PDQ S Change Unit
Index Type Mapping Range
0 0 UINT RO Yes - - -

0x6040, Controlword

This is composed of bits which control the drive state, the operation mode, and

manufacturer-specific options.
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Index 0x6040 Controlword
Sub . Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 0 UINT RW Yes to Always -
OXFFFF y
= Controlword Bit
Bit function Details
0 Switch on
1 Enable Voltage ) ) )
- Refer to the section concerning bits O to 3.
2 Quick stop
3 Enable operation
4106 Settlngsnk])c))/d%peratlon Refer to the section concerning bits 4 to 9.
7 Fault reset 0-> 1: Alarm/warning reset
8 Halt
Settings by operation Refer to the section concerning bits 4 to 9.
9 mode
10 - -
11to _ .
15
Details on Bits O to 3
= Bits 0 to 3: Drive state control
Controlword Bit
Command - - - - -
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 - 1 1 0
Switch on 0 0 1 1 1
Switch on +
Enable operation 0 1 1 1 1
Disable voltage 0 - - 0 -
Quick stop 0 - 0 1 -
Disable operation 0 0 1 1 1
Enable operation 0 1 1 1
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Details on Bits 4 to 9

= Bits 4, 5 and 9: Applied in Profile position (Pp) mode

Bit 9 Bit 5 Bit 4 Details

It proceeds to the next position when the operation at the current

0 0 0—1 D
position is complete.

- 1 0 — 1 | Itdrives to the next position immediately.

It drives from the current position to the profile position at the

! 0 0—1 profile speed before it applies the next position.

= Bits 6 and 8: Applied in Profile position (Pp) mode

Bit function | Value Details
0 Sets the target position to an absolute value.
6 Abs/rel — -
1 Sets the target position to a relative value.
0 Runs an operation or continues an operation.
8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).

= Bits 4, 5, 6, 8 and 9: Applied in Homing mode

Bit function | Value Details
Homing 0 Does not perform the homing operation.
4 operation ] ] ] ]
start 1 Performs or is performing the homing operation.
5 - 0 -
6 - 0 -
0 Runs the bit 4 command.

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

9 - 0 Reserved

= Bits 4,5, 6, 8 and 9: Applied in Cyclic synchronous position (Csp) mode, velocity mode, or torque

mode.
Bit function Value Details
4 - 0 -
— 0 -
6 - 0 -
0 Continues to perform the operation.
8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).
9 - 0 -
= Bits 4, 5, 6, 8 and 9: Applied at the Interpolated position (Ip)
Bit Function Value Details
4 Interpolation 0 Interpolation disabled
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Bit Function Value Details
enabled 1 Interpolation enabled
- 0 -
- 0 -
Halt 0 Runs the bit 4 command.
1 Halts the operation according to the Halt Option code
(0x605D).
9 - 0 Reserved

= Bits 4,5, 6, 8 and 9: Applied in Profil

e velocity (Pv) mode or torque mode

Bit function Value Details
- 0 Reserved
- 0 Reserved
- 0 Reserved
0 Continues to perform the operation.

8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).
9 - 0 Reserved

0x6041, Statusword

The Statusword indicates the current state of the drive.

It consists of bits that indicate the state according to the drive and operation mode.

Index 0x6041 Statusword

Sub - Data PDO Setting | Chan .

Initial value Access - Unit
Index Type Mapping Range ge

0to
0 0 UINT RO Yes OXEEEE - -
= Statusword Bits
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Bit Function Details
0 Ready to switch on
1 Switched on
Refer to the section concerning bits O to 7.
2 Operation enabled
3 Fault
4 Voltage enabled
5 Quick stop
6 Switch on disabled
7 Warning
8 - Reserved
9 Remote Processed as a Controlword (0x6040)
10 Operation mode specific | Refer to the sections concerning bits 10, 12 and 13.
11 Internal limit active Refer to the section concerning bit 11.
12to 13 | Operation mode specific | Refer to the sections concerning bits 10, 12 and 13.
14 Torque limit active = 0; no torque limit active = 1; torque limit active
15 - Reserved

H Details on Bits 0 to 7

= Bits 0 to 7: Indicates the current state of the drive

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO Drive State
- 0 - - 0 0 0 0 Not ready to switch on
- 1 - - 0 0 0 0 Switch on disabled
- 0 1 - 0 0 0 1 Ready to switch on
- 0 1 - 0 0 1 1 Switched on
- 0 1 - 0 1 1 1 Operation enabled
- 0 0 - 0 1 1 1 Quick stop active
- 0 - - 1 1 1 1 Fault reaction active
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Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit O Drive State
- 0 - 1 0 0 0 Fault
- - - - - - - Main Power On
1 - - - - - - Warning is occurred

H Details about Bit 11

Bit 11: Indicates whether to use an internal limit

Use of an internal limit: Both the software position limit and internal limit are applied to the target

position.

Use N-OT/P-OT contacts

This exceeds the interpolation speed (only used for the interpolated position (Ip) or the cyclic

synchronous position (Csp))

B Details on Bits 10,12 and 13

Bits 10, 12 and13: Profile position (Pp) Mode

Bit State Value Details
0 Halt (0x6040.8) = O: Failed to reach the target position
Halt (0x6040.8) = 1: Deceleration
10 Target reached —
1 Halt (0x6040.8) = 0: Reached the target position
Halt (0x6040.8) = 1: Speed: 0
12 Set-point 0 Prepares the previous set point and waits for a new set
acknowledge point
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Bit State Value Details
1 Changed from the previous set point to the new set point
] 0 No following error
13 Following error -
1 Following error

= Bits 10, 12 and 13: Homing Mode

Bit 13 Bit 12 Bit 10
Homing | Homing | Target Details

error | attained | reached
0 0 0 Homing in progress
0 0 1 Homing stopped or not started
0 1 0 Performed homing operation, but the not reach the target
0 1 1 Homing completed
1 0 0 Homing error; speed not equal to 0
1 0 1 Homing error; speed equal to 0

= Bits 10, 12 and 13: Cyclic synchronous position (Csp)/velocity mode/torque mode

Bit State Value Details
10 Target 0 Unable to reach the target (position/velocity/torque)
reached 1 Reached the target (position/velocity/torque)
12 Target value 0 Ignores the target value (position/velocity/torque)
ignored 1 Uses the target value as the position control input
0 No following error (0 in Csv/constant in torque mode)
13 Following error
1 Following error

= Bits 10, 12 and 13: Interpolated position (Ip) mode

Bit State Value Details

0 Halt (0x6040.8) = 0: Unable to reach the target position
10 Target Halt (0x6040.8) = 1: Deceleration

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

0 Interpolation deactivated
12 Ip mode active - -

1 Interpolation activated
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13

10

Target
reached

Halt (0x6040.8) = 0: Unable to reach the target position
Halt (0x6040.8) = 1: Deceleration

= Bits 10, 12 and 13: Profile

velocity (Pv) mode

Bit State Value Details

0 Halt (0x6040.8) = 0: Unable to reach the target position
10 Target Halt (0x6040.8) = 1: Deceleration

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

0 Not in a zero speed state
12 Speed

1 In zero a speed state
13 - 0 -

= Bits 10, 12 and 13: Profile torque (Pt) mode

Bit State Value Details
0 Halt (0x6040.8) = 0O: Failed to reach the target position
Halt (0x6040.8) = 1: Deceleration
10 Target reached "
1 Halt (0x6040.8) = 0: Reached the target position
Halt (0x6040.8) = 1: Speed: 0
12 - Reserved
13 - Reserved

0x605A, The Quick Stop Option Code

This sets the Quick Stop option code.

Index Ox605A Quick Stop Option Code
Sub - Data PDO Setting .
Index Initial value Type Access Mapping Range Change | Unit
0 2 INT RW No Oto 4 - -
= Details
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Value Details
0 Not used (transits into Switch On Disabled).
1 Slowly decelerates and then stops the drive according to the quick stop
deceleration (0x6085) setting (Switch On Disabled).
5 Slowly decelerates and then stops the drive according to the quick stop
deceleration (0x6085) setting (Switch On Disabled).
3 Stops using the torque limit value (Switch On Disabled).

0x605B, The Shutdown Option Code

This specifies the operation to shutdown the servo drive (Operation Enabled state -> Ready
to Switch On state).

Index 0x605B

Shutdown Option Code

Ul Initial value DEIE) Access PDQ Sl g Change | Unit
Index Type Mapping Range
0 0 INT RwW No Oto1l Always -
= Details
Value Details
0 Not used
1 Decelerates to a stop; enters a Switch On Disabled state; enters a Ready state

0x605C, The Disable Operation Option Code

This sets the Disable Operation state (Operation Enabled state -> Switched On state) option

code.
Index 0x605C Disable Operation Option Code
S Initial value D) Access PDQ Sl Change | Unit
Index Type Mapping | Range
0 1 INT RwW No Oto1l Always -
= Details
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Value Details
0 Does not use the drive function
1 Decelerates to a stop; moves to the Switch On Disabled state; moves to the Not

Ready state

0x605D, The Halt Option Code

The Halt option code sets the operation method used to move from the Operation Enabled

state to the Switched On state.

Index 0x605D

Halt Option Code

S Initial value el Access PDQ SEH Change | Unit
Index Type Mapping Range
0 0 INT RW No Oto4 Always -
= Details
Value Details
1 Decelerates to a stop; moves to the Operation Enabled state
5 Decelerates to a stop based on the quick stop deceleration time; move to the
Operation Enabled state
3 Decelerates to a stop based on the torque limit; moves to the Operation Enabled

state

0x605E, The Fault Reaction Option Code

This sets the operation method which protects the L7N drive system during fault reactions.

Index 0x605D

Fault Reaction Option Code

Sl Initial value DL Access PDQ e Change | Unit
Index Type Mapping Range
0 0 INT RW No 0 Always -
= Details
Value Details ‘
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Value Details

Does not use the servo drive function. The motor maintains the free-run state
(turns the servo Off).

0x6060, Modes of Operation

This sets the servo drive operation mode. The master sets the operation mode when the
power is turned on.

The L7N provides the following operation modes:

Index 0x6060 Modes of Operation
S Initial value DEE) Access PDQ =g Change | Unit
Index Type Mapping Range
0 0 SINT RW Yes 0to 10 Always -
= Details
Value Name Details
0 - No mode change/no mode assigned
1 Pp Profile Position mode
2 - Reserved (keep last mode)
3 Pv Profile Velocity mode
4 Tq Profile Torque mode
6 Hm Homing mode
7 Ip Interpolated Position mode
8 Csp Cyclic Sync Position mode
9 Csv Cyclic Sync Velocity mode
10 Cst Cyclic Sync Torque mode
Other - Reserved (keep last mode)
0x6061, The Modes of Operation Display
This displays the current mode of operation.
The value displayed is identical to the operation mode (0x6060).
Index 0x6061 Modes of Operation Display
S Initial value D) Access PDQ Sl Change Unit
Index Type Mapping Range
0 0 SINT RO Yes Oto 10 - -
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0x6062, The Position Demand Value

This displays the position demand value in the position units specified by the user.

Index 0x6062

Position Demand Value

Sub L Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 0 DINT | RO Yes - - Pos.
unit
0x6063, The Position Actual Internal Value
This displays the actual internal position value in encoder pulses.
Index 0x6063 Position Actual Internal Value
Sub L Data PDO Setting .
Index Initial value Type Access Mapping Range Change | Unit
0 0 DINT RO Yes - - Pulse
0x6064, The Position Actual Value
This displays the actual position value in user-defined units.
Index 0x6064 Position Actual Value
Sl Initial value DEIE) Access PDQ S| Change Unit
Index Type Mapping Range
0 0 DINT | RO Yes - ; Pos.
unit

0x6065, The Position Error Range (Following Error Window)

This sets the position error range for the Following Error (Statusword, 0x6041.13).

Index 0x6065 Following Error Window
Sub PDO : :
Inde Initial value e e Mappin e Change Sl
X Type S g Range t
UDIN O0to Pos.
0 2000000 T RW No 1073741823 Always unit
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0x6066, Position Error Timeout (Following Error Time Out)

This sets the position error timeout period.

Index 0x6066 Following Error Time Out

Sub . Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 0 UINT RW No 0 to 65535 Always ms

0x6067, The Position Reached Range (Position Window)

This sets the position reached range for the target.

If the L7N reaches the position window (0x6067) within the position window time (0x6068),
then it sets bit 10 of the Statusword (0x6041) to 1.

Index 0x6067 Position Window
Ul Initial value DEVE) Access PDQ Sl g Change | Unit
Index Type Mapping Range
O0to Pos.
0 100 UDINT RW No 1073741823 Always unit

0x6068, The Position Reached Time (Position Window Time)

This sets the time it takes to reach the target position.

If the L7N reaches the position window (0x6067) within the position window time (0x6068),
then it sets bit 10 of the Statusword (0x6041) to 1.

Index 0x6068 Position Window Time
I Initial value DEVE Access PDC.) il Change | Unit
Index Type Mapping Range
0 0 UINT RW No 0 to 65535 Always ms

0x606B, The Velocity Demand Value

This displays the position controller output or the trajectory generator output speed.

Index 0x606B Velocity Demand Value

S Initial value DETE) Access PDQ Sl Change Unit
Index Type Mapping | Range
0 0 DINT RO Yes - - Vel. unit

0x606C, The Actual Velocity Value

This displays the actual velocity value in user-defined position units.
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Index 0x606C

Actual Velocity Value

Sub . Data PDO Setting .
Index Initial value Type Access Mapping | Range Change Unit
0 0 DINT RO Yes - - Vel. unit

0x606D, The Velocity Reached Range (Velocity Window)

This sets the range of the velocity window.

If the difference between the target velocity and the actual velocity is retained within the

velocity window range (0x606D) for the duration of the velocity window time (Ox606E), then it

sets bit 10 of Statusword (0x6041) to 1.

This displays the window in user-defined units.

Index 0x606D

Velocity Window

Ul Initial value D) Access PDQ Sl g Change | Unit
Index Type Mapping Range
0 20000 UINT RW No 0 to 65535 Always \Lﬁ:t

0x606E, The Velocity Window Time

This sets the velocity window time.

If the difference between the target velocity and the actual velocity is retained within the

velocity window range (0x606D) for the duration of the velocity window time (Ox606E), then it

sets bit 10 of Statusword (0x6041) to 1.

Index Ox606E

Velocity Window Time

I Initial value DEVE Access PDC.) il Change | Unit
Index Type Mapping Range
0 0 UINT RW No 0 to 65535 Always ms
0x6071, The Target Torque
This displays the target torque for the motor in 0.1% increments of the rated torque.
Index 0x6071 Target Torque
S Initial value D) Access PDQ Sl Change Unit
Index Type Mapping Range
-32768 to
0 0 INT RW Yes +32767 Always [0.1%]

0x6072, Maximum Torque

This sets the maximum torque that the motor can output in 0.1% increments of the rated

torque.
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This is the default maximum motor torque when power is first supplied to the servo drive.

Index 0x6072 Max. Torque
S Initial value DEE) Access PDQ SElg| Change Unit
Index Type Mapping Range
0 3000 UINT RW Yes 0 to 65535 Always | [0.1%]
0x6074, The Torque Demand Value
This displays the current torque demand value in 0.1% increments of the rated torque.
Index 0x6074 Torque Demand Value
S Initial value Data Access PDQ SELY Change Unit
Index Type Mapping Range
0 0 INT RO Yes - Always [0.1%]
0x6076, The Motor Rated Torque
This displays the rated torque of the motor (mNm).
Index 0x6076 Motor Rated Torque
I Initial value DOl Access PDQ il Change Unit
Index Type Mapping | Range
0 0 UDINT RO No Always mNm
0x6077, The Torque Actual Value
This displays the actual torque value of the L7N in 0.1% increments of the rated torque.
Index 0x6077 Torque Actual Value
S Initial value D) Access PDQ Sl Change Unit
Index Type Mapping Range
0 0 INT RO Yes - - [0.1%)]

0x607A, The Target Position

This sets the target position in Profile Position (Pp) mode and Cyclic Synchronous Position

(Csp) mode.
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This position is applied as an abs/rel flag of the Controlword in Profile Position (Pp) mode
according to absolute/relative value setting. It is always applied as an absolute value in Csp
mode.

Index 0x607A Target Position
S Initial value PElC Access PDQ SEiAg Change | Unit
Index Type Mapping Range
—2147483648
0 1310720 DINT RW Yes to Always -
+2147483647

0x607C, The Home Offset

This sets the offset value for the origin of the absolute encoder or absolute external scale
and the zero position of the actual position value (0x6064).

Index 0x607C Home Offset
Ul Initial value D) Access PDQ L) Change | Unit
Index Type Mapping Range
0 0 DINT | RW No 536870912 | Ajyays | FOS-
to unit
+536870911

* Incremental encoder

If it finds the home position or it is at the home position, then the position moved by the home offset
value becomes the zero position.

» Absolute encoder

If the absolute encoder is connected, then the home offset value is added to the absolute position
(the actual position value).

Home Zero
position position

| home offset
| -

0x607D, The Software Position Limit

Y

This sets the software limit value.

It limits the range of the position demand value (0x6062) and position actual value (0x6064)
and checks the new target positions for these ranges every time.

The software limit value is always relative to the mechanical origin.

The minimum software limit value is the reverse rotation limit. The maximum software limit
value is the forward rotation limit.

Index 0x607D Software Position Limit

Number of entries
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Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 DINT RW No - Always -
Min. position limit
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
—-536870912
[Pos.
1 -2000000000 DINT RW No to Always
unit]
536870911
Max. position limit
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
—-536870912
[Pos.
2 2000000000 DINT RW No to Always
unit]
536870911
0x607F, Maximum Profile Velocity
This sets the maximum profile velocity in profile mode.
Index 0x607F Max. Profile Velocity
Sl Initial value DEE) Access PDQ Sl g Change Unit
Index Type Mapping Range
0to Vel.
0 2147483647 UDINT RW Yes 4294967295 Always unit
0x6081, The Profile Velocity
This sets the profile velocity in profile mode.
Index 0x6081 Profile Velocity
Sl Initial value D] Access PDQ SEhE Change | Unit
Index Type Mapping Range
0to Vel.
0 10000 UDINT RW Yes 21474836474 Always unit

0x6083, Profile Acceleration

This sets the acceleration in profile mode.

Index 0x6083

Profile Acceleration
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Index 0x6083 Profile Acceleration
Sub . Data PDO Setting :
Index Initial value Type Access Mapping Range Change | Unit
0to Acc.
0 20000 UDINT RW No 21474836474 Always unit

0x6084, Profile Deceleration

This sets the deceleration in profile mode.

Index 0x6084 Profile Deceleration
Sub A Data PDO Setting .
Index Initial value Type Access T Range Change | Unit
Oto Acc.
0 20000 UDINT RwW No 21474836474 Always unit

0x6085, Quick Stop Deceleration

The system uses quick stop deceleration if the quick stop option code (0x605A) is set to 2.

Index 0x6085 Quick Stop Deceleration
Sub - Data PDO Setting g
Index Initial value Type Access Mapping Range Change | Unit
Oto Acc.
0 100000 UDINT RW No 21474836474 Always unit

0x6087, The Torque Slope

This sets the torque slope in profile torque mode. It adjusts the rated torque per second in
0.1% increments.

Index 0x6087 Torque Slope
Sub A Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
Oto o
0 1000 UDINT RW Yes 21474836474 Always 0.1%/s

0x6098, The Homing Method

This sets the homing method. Refer to section 5.4, "Homing."

Index 0x6098 Homing Method
Sub . Data PDO Setting .
Index Initial value Type Access Mapping Range Change | Unit
0 34 SINT RW Yes 0to 35 Always -
= Details
Value Details
0 Disabled
1 Homing using the index pulse and reverse limit contact
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Value

Details

Homing using the index pulse and forward limit contact

71014

Homing using the index pulse and home contact

24

Same as method 8 (does not use the index pulse)

28

Same as method 12 (does not use the index pulse)

33,34

Homing to the index pulse

35

Homing to the current position

0x6099, Homing Speeds

This sets the homing speed in user-defined units.

Index 0x6099 Homing Speeds
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 UDINT RO No - - -
Speed during search for switch
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to [Vel.
1 100000 UDINT RW Yes Always
4294967295 unit]
Speed during search for zero
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to [Vel.
2 20000 UDINT RwW Yes Always
4294967295 unit]
Setting value equation: X = (Pulses per revolution) * Setting speed (RPM) / 60
Ex) 19bit motor 3000 [RPM]setting X=2" *3000/60 — X=26214400
0x609A, Homing Acceleration
This sets the homing acceleration in user-defined units.
Index 0x609A Homing Acceleration
Sl Initial value 2CIE Access PDQ e Change | Unit
Index Type Mapping Range
Oto Acc.
0 50000 UDINT RW No 4294967295 Always unit

Setting value equation: X = (Pulses per revolution) * Setting acceleration speed / 60

EX) 19bit motor acceleration 3000 setting
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0x60B1, The Velocity Offset

This sets the speed feed-forward value in Cyclic Synchronous Position (Csp) mode.

This also sets the offset value added to the speed reference in Cyclic Synchronous Position
(Csp) mode.

Index 0x60B1 Velocity Offset
S Initial value DEE) Access PDQ SElTg| Change | Unit
Index Type Mapping Range
—2147483648 vel
0 0 DINT RW Yes to Always unii
+2147483647

0x60B2, The Torque Offset

This sets the torque feed-forward value in Cyclic Synchronous Position (Csp) mode and
Cyclic Synchronous Velocity (Csv) mode. It also sets the offset value added to the torque
reference.

Index 0x60B2 Torque Offset
Ul Initial value D) Access PDQ L) Change Unit
Index Type Mapping Range
—-32768 to
0 0 INT RW Yes +32767 Always [0.1%]

0x60B8, The Touch Probe Function

This sets the touch probe function.

Index 0x60B8 Touch Probe Function
Ul Initial value DEiE) Access PDQ Sl g Change | Unit
Index Type Mapping Range
Oto
0 51 UINT RW Yes OXEEEF Always -
= Data Description
Bit Value Definition
0 0 Do not use touch probe 1.
1 Use touch probe 1.
0 Single trigger mode (latch at the first trigger event of the touch probe)
1 1 Continuous trigger mode (latch at the trigger event for each position
of the touch probe)
) 0 Trigger the input of touch probe 1.
Trigger the index pulse signal.
- Reserved
0 Do not use sampling for the rising edge of touch probe 1.

>
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Bit Value Definition
1 Use sampling for the rising edge of touch probe 1.
5 0 Do not use sampling for the falling edge of touch probe 1.
1 Use sampling for the falling edge of touch probe 1.
6to7 - Reserved
8 0 Do not use touch probe 2.
1 Use touch probe 2.
0 Single trigger mode (latch at the first trigger event of the touch probe)
9 1 Continuous trigger mode (latch at the trigger event for each position
of the touch probe)
0 Trigger the input of touch probe 2.
1 Trigger the index pulse signal.
11 - Reserved
12 0 Do not use sampling for the rising edge of touch probe 2.
1 Use sampling for the rising edge of touch probe 2.
13 0 Do not use sampling for the rising edge of touch probe 2.
1 Use sampling for the rising edge of touch probe 2.
14 to 15 - Reserved

0x60B9, The Touch Probe Status

This displays the status of the touch probe.

Index 0x60B8 Touch Probe Status
Ir?cljjgx Initial value ?yasz Access Mgp[z)ci)ng SR?SQS Change | Unit
0 0 UINT RO Yes - - -
= Data Description
Bit Value Definition

0 Do not use touch probe 1.

0 1 Use touch probe 1.

1 0 Do not store the position value of the rising edge of touch probe 1.
1 Store the position value of the rising edge of touch probe 1.

) 0 Do not store the position value for the falling edge of touch probe 1.
1 Store the position value for the falling edge of touch probe 1.

3to5 - Reserved

6 01 Toggle whether to store all update values for the rising edge of touch
' probe 1.

7 01 Toggle whether to store all update values for the falling edge of touch
' probe 1.
0 Do not use touch probe 2.

8 1 Use touch probe 2.
0 Do not store the position value for the falling edge of touch probe 2.

’ 1 Store the position value for the falling edge of touch probe 2.
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Bit Value Definition
10 0 Do not store the position value for the falling edge of touch probe 2.
1 Store the position value for the falling edge of touch probe 2.
11 to 13 - Reserved
14 Toggle whether to store all update values for the rising edge of touch
probe 2.
15 1 'g(r)ggéezwhether to store all update values for the rising edge of touch

In continuous trigger mode, you can toggle whether to save all update values for 6, 7, 14 and
15 bits on the rising/falling edge of the touch probe.

To disable bits 1, 2, 9 and 10 (saving the position values on the rising/falling edges of touch
probes 1 and 2) of the touch probe state (Ox60B9), disable bits 4, 5, 12 and 13 (using
sampling on the rising/falling edges of touch probes 1 and 2) of the touch probe function
(0x60B8) and enable them.

0x60BA, The Touch Probe 1 Positive Edge Position Value

This displays the rising edge position value of touch probe 2.

Index Ox60BA Touch Probe 1 Positive Edge Position Value
Ul Initial value D) Access PDQ i) Change | Unit
Index Type Mapping Range
0 0 DINT | RO Yes - . Pos.
unit
0x60BB, The Touch Probe 1 Negative Edge Position Value
This displays the falling edge position value of touch probe 1.
Index 0x60BB Touch Probe 1 Negative Edge Position Value
Sl Initial value DEIE) Access PDQ Sl g Change | Unit
Index Type Mapping Range
0 0 DINT | RO Yes - ; Pos.
unit
0x60BC, The Touch Probe 2 Positive Edge Position Value
This displays the rising edge position value of touch probe 2.
Index 0x60BC Touch Probe 2 Positive Edge Position Value
S Initial value D) Access PDQ SEHY Change | Unit
Index Type Mapping Range
0 0 DINT | RO Yes - ; Pos.
unit
0x60BD, The Touch Probe 2 Negative Edge Position Value
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This displays the falling edge position value of touch probe 2.

Index 0x60BD Touch Probe 2 Negative Edge Position Value
S Initial value DEVE) Access PDQ SElg| Change | Unit
Index Type Mapping Range
0 0 DINT | RO Yes - - Pos.
unit
0x60C1, The Interpolation Data Record
This records the interpolation data in Interpolated Position (Ip) mode.
Index 0x60C1 Interpolation Data Record
Number of entries
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 1 USINT RW No - - -
Interpolation data record
Sub Data PDO
Initial value Access Setting Range | Change Unit
Index Type Mapping
—-2147483648
[Pos.
1 0 DINT RW Yes to Always
unit]
+2147483647

0x60C2, The Interpolation Time Period

This sets the update interval for the interpolated position.

In the DC Sync0 mode, the interpolation time period is automatically set to the SyncO cycle

time.

In the DC Free-run mode, the interpolation time period is set to the application cycle time of

the master.

The interpolation time period can be changed in a Switch on Disabled state.

Index 0x60C2

Interpolation time period
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Number of entries

Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 USINT RO No - - -
Interpolation time period
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
1 1 USINT RW No 1 to 250 Always -
Interpolation time index
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
2 -3 SINT RW No -6 to -3 Always -

0x60EQ, The Positive Torque Limit Value

This sets the torque limit value for forward driving in 0.1% increments of the rated torque.

Index Ox60EOQ

Positive Torque Limit Value

I Initial value DOl Access PDQ il Change Unit
Index Type Mapping Range
0 3000 UINT RW Yes 0 to 65535 Always [0.1%]

0x60E1, The Negative Torque Limit Value

This sets the torque limit value for reverse driving in 0.1% increments of the rated torque.

Index Ox60E1

Negative Torque Limit Value

I Initial value DETE) Access PDC.) il Change Unit
Index Type Mapping Range
0 3000 UINT RW Yes 0 to 65535 Always [0.1%)]
0x60F4, The Following Error Actual Value
The following error actual value appears if a following error occurs.
Index Ox60F4 Following Error Actual Value
S Initial value D) Access PDQ iy Change | Unit
Index Type Mapping Range
0 0 DINT | RO Yes - ; Pos.
unit

0x60FC, The Position Demand Internal Value

This displays the values output by the trajectory generator in position mode. These values
appear as encoder increments.
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Index Ox60FC Position Demand Internal Value
Sub L Data PDO Setting .
Index Initial value Type Access Mapping Range Change Unit
0 0 DINT RO Yes - - Pulse
0x60FD, The Digital Input
This indicates the digital input state of the L7N's CN1.
Index 0x60FD Digital Inputs
S Initial value DEE) Access PDQ L) Change | Unit
Index Type Mapping Range
0 0 UDINT RO Yes - - -
= Details
Bit Input Details
0 N-OT: The reverse limit 0: Off, 1: On
switch
1 P-OT: The forward limit 0 Off 1: On
switch
2 Home switch 0: Off, 1: On
3to 15 - Reserved
16 DI#1:CN1-13pin 0: Switched off (Open), 1: Switched on (Close)
17 DI#2:CN1-14pin 0: Switched off (Open), 1: Switched on (Close)
18 DI#3:CN1-12pin 0: Switched off (Open), 1: Switched on (Close)
19 DI#4:CN1-11pin 0: Switched off (Open), 1: Switched on (Close)
20 DI#5:CN1-08pin 0: Switched off (Open), 1: Switched on (Close)
21 DI#6:CN1-07pin 0: Switched off (Open), 1: Switched on (Close)
22 HWBB Hardwired base block signal input (0: Open, 1: Close)
23t031 - Reserved

0x60FE, The Digital Output

This indicates the digital output state of the L7N's CNL1.

Sub-Index 1 controls the actual output state.

Sub-Index 2 defines the logic of the Sub-Index 1 activated.

Index Ox60FE

Digital Outputs

Number of entries
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Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0 2 UDINT RwW No - -
Physical outputs
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
0to
1 0 UDINT RW Yes OXFFFFFFF Always -
F
Bit mask
Sub Data PDO Setting
Initial value Access Change Unit
Index Type Mapping Range
Oto
2 0 UDINT RwW No OXFFFFFFF Always -
F
= Description of physical outputs
Bit Output Details
0to 15 - Reserved
16 DO#1:CN1 03-04 pin zgtrfgdl'output (0: off, 1: on). Provided that OX60FE:02.16 is
17 DO#2:CN1 23-24 pin Egtr(;gdl?utput (O: off, 1: on). Provided that OX60FE:02.17 is
18 DO#3:CN1 25-26 pin Egtr(;gdl?utput (0: off, 1: on). Provided that Ox60FE:02.18 is
19 DO#4:CN1 01-02 pin Egtr(;gdl?utput (0: off, 1: on). Provided that 0x60FE:02.19 is
20to 23 - Reserved
24 DO#1:CN1 03-04 pin Hardware output state (0: off, 1: on).
25 DO#2:CN1 23-24 pin Hardware output state (0: off, 1: on).
26 DO#3:CN1 25-26 pin Hardware output state (0: off, 1: on).
27 DO#4:CN1 01-02 pin Hardware output state (0: off, 1: on).
28to0 31 - Reserved
= Description of the output mask
Bit Output Details
0to 15 - Reserved
16 DO#1:CN1 03-04 pin DO#1 Forced output enabled
17 DO#2:CN1 23-24 pin DO#2 Forced output enabled
18 DO#3:CN1 25-26 pin DO#3 Forced output enabled
19 DO#4:CN1 01-02 pin DO#4 Forced output enabled
20to 31 - Reserved
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0x60FF, The Target Velocity

This sets the target velocity in user-defined units [Vel. unit] in Profile Velocity (Pv) mode and
Cyclic Synchronous Velocity (Csv) mode.

Index Ox60FF Target Velocity
Sub L Data PDO Setting :
Index Initial value Type Access Mapping Range Change | Unit
—2147483648 vel
0 0 DINT RW Yes to Always unit.
+2147483647
0x6502, Supported Drive Modes
This displays the drive modes that the L7N supports.
Index 0x6502 Supported Drive Modes
I Initial value DOl Access PDQ il Change | Unit
Index Type Mapping Range
0 1005 UDINT RO No - - -
= Details
Bit Supported modes Details
0 Pp (Profile Position mode) 1: Supported
1 VI (Velocity mode) 0: Not supported
2 Pv (Profile Velocity mode) 1: Supported
3 Tq (Profile Torque mode) 1: Supported
4 Reserved 0
5 Hm (Homing mode) 1: Supported
6 Ip (Interpolated Position mode) 1: Supported
7 Csp (Cyclic Sync Position mode) 1: Supported
8 Csv (Cyclic Sync Velocity mode) 1: Supported
9 Cst (Cyclic Sync Torque mode) 1: Supported
10to 31 Reserved 0
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4. Handling and Operation

9.1

9.1.1

9.1.2

9.1.3

9.1.4

Handling and Operation

Operation Checklist

Thoroughly check the following items during the test drive to prevent injuries or damage to
the servo motor.

Wiring Checklist

1. Is the voltage (AC 200 V) appropriate for the power input terminals?

2. Are the power cables (U, V, W, and FG) between the drive and the motor connected correctly?

3. Is the voltage (24 V) connected to the control signal correctly?
4. |s the regenerative resistance appropriate for the capacity and correctly connected?
5. Are the wiring cables free from bends or kinks?

6. Is the ground and wire insulation free from defects?

Drive Signal (CN1) Wiring Checklist

Confirm that the wire and contacts for the drive signals are in the state listed on the following
table.

Pin Number | Pin Name (SZE)artlfa‘():T[ Pin Number | Pin Name (S:toar:tea?::
16 PCON Off 14 HOME on
17 GAIN2 off 8 P-OT on
15 ALMRST Off N-OT On

The previous table lists the factory default settings. You can allocate different values
according to the setting value of the input signal allocations ([0x2200] and [0x2201]) and
input signal logic definition ([0x2204]).

Surrounding Environment Checklist

Are there any metal filings or water around the wires?

Machine Status Checklist

1. Is the servo motor coupling in good condition?

2. Are the locking bolts fastened tightly?

3. Are there any obstacles that may prohibit operation of the machine?

9-1







LS’

4. Product Specifications

10. Product Specifications

10.1 The Servo Motor

m Heat Sink specification

Classification

Classification Standard (mm)
APO4 250x250x6
APO6 250x250x6
APO8 250x250x12
AP13 350x350x20
AP18 550x550x30
AP22 650x650x35

Aluminum

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

10.1.1 Product Features

0 1000 2000

3000

4000
Speed [r/min]

5000

0 1000 20

00 3000 4000 5000

Speed [r/min]

10.1.2
Servo Motor Type (APM-000) SAR3A SAR5A SAO01A SA015A
Applicable Drive (L70Aoo) L7[JA001 L7JA002
Rated output [kw] 0.03 0.05 0.10 0.15
[N-m] 0.10 0.16 0.32 0.48
Rated torque
[kgf-cm] 0.97 1.62 3.25 4.87
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 1.73
Maximum current [A] 3.21 3.60 4.14 5.19
Rated rotation [r/min] 3000
speed
Maximum rotation [/min] 5000
speed
[kg-m2x10-4] 0.0164 0.02 0.05 0.06
Inertia moment
[gf-cm-s2] 0.0167 0.02 0.05 0.07
Allowed load inertia Motor inertia x 30 Motor inertia x 20
Rated power rate [kW/s] 5.56 10.55 23.78 35.34
Speed and position Standard Quad. Type Incremental 2048[P/R]
detector Option Serial Type(coming soon)
Protection . . . .
method Fully closed-self-cooling IP55(excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and temperature 0~40[°C]
features Ambient
mbien )
humidity 20~80[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight [ka] 0.3 0.4 0.5 0.7
+ Rotation Speed - Torque Characteristics ¢
Torque [Nm1 APM-SAR3A Torque [N APM-SAR5A Torque [Nm] APM-SAO01A
—————————— 5 1.0
03 Ty
Repeatedly used area Repeatedly used area . Repeatedly used area
0z I h 0 + : 06 ] 1
02 04
' Continugusly used area o - 0z -
Continuously used area Continuously used area
00 0o

o 1000

2000

000 4000 5000

Speed [r/min]
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Toeinm  APM-SARO15A

epéated

Py

y used area

)

——

: }
C lltlllu Sly uscu arca

0 1,000 2000

3.000 4,000

5,000
Speed [r/min]

m Product Features

Servo Drive Type (APM-00O0O0) SBO1A SBO2A SBO4A
Applicable Drive (L7o0Aoo) L7JA002 L7C]A004
Rated output [kw] 0.10 0.20 0.40
[N-m] 0.32 0.64 1.27
Rated torque
[kgf-cm] 3.25 6.49 12.99
Maximum [N-m] 0.96 191 3.82
instantaneous
torque [kaf-cm] 9.74 19.48 38.96
Rated current [A] 1.65 1.63 2.89
Maximum current [A] 4.95 4.89 8.67
Rated rotation [r/min] 3000
speed
Maximum rotation [/min] 5000
speed
[kg-m2x10-4] 0.11 0.18 0.32
Inertia moment
[gf-cm-s2] 0.12 0.19 0.33
Allowed load inertia Motor inertia x 20
Rated power rate [kWi/s] 8.89 22.26 50.49
Speed and Standard Quad. Type Incremental 3000[P/R]
position detector Option Serial Type 19[Bit]
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient °
Specifications and | temperature 0~40[°C]
features b
mbient )
humidity 20~80[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 0.8 1.1 1.6

¢ Rotation speed — Torque Characteristics ¢
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cifications

APM-SB

Torque [Nm]
1.0

01A

[oY J —

08

04

Torque [Nm]
APM-SB02A ¥

Torque [Nm]
20

15

epeatedly used area I 20

byl

APM-SBO4A

epeatedly used are

—/

03

oz Continuously used area o ontinuously used area . ——Cgntinugusly usgd-areg o
oo 00 Speed [r/mil
0 1000 2000 200 n;::cd lr/mm]ﬁjr_u a 000 2000 3000 ;Jﬂi:eﬂ I”mm],ll 0
m Product Features
Servo Motor Type (APM-00000) SCO4A SCO6A SCO08A SC10A
Applicable drive (L7o0Aoo) L70A004 L70A008 L70A010
Rated output [kw] 0.4 0.6 0.8 1.0
[N-m] 1.27 1.91 2.55 3.19
Rated torque
[kgf-cm] 12.99 19.49 25.98 32.48
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 4.83 5.37
Maximum current [A] 8.46 10.74 14.49 16.11
Rated rotation [r/min] 3000
speed
Maximum rotation [t/min] 5000
speed
[kg-m2x10-4] 0.67 1.09 151 1.93
Inertia moment
[gf-cm-s2] 0.69 1.11 1.54 1.97
Allowed load inertia Motor inertia x 15
Rated power rate [kWiIs] 24.05 33.39 43.02 52.57
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19]bit]
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient o
SpeCificationS temperature o~4o[ C]
and features Ambient
mbien —anmo .
humidity 20~80[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight

(k]

1.9 2.5 3.2 3.8

¢ Rotation Speed - Torque Characteristics ¢
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APM-SCO4A

Torque [Nm]
40

N\

Torque [Nm]

APM-SCO6A

Torque [Nml
5

APM-SCO8A

Repeatedly used area

Repeated|y used

area

5 Repeatedly used

area

Continuously used area

0 1000 2000 3000 4000

Speed [r/min]

10 Continuously used area

" —

5000 a

Continuously used area

1000 2000 3000 4000 5000 ]

Speed [1/min

1000 2000 3000 4000 5000

Speed [r/min]

APM-SC10A

Torque [Nm]
10.0

80

. Repeatedly used area

20 Continuously used area

0 1000 2000 a0 4000

Speed [r/min]

5000

m Product Features

Servo Motor Type (APM-[J) SCO03D SCO05D SC06D SCO07D
Applicable Drive (L70ADO) L70A004 L70A008
Rated Output [kW] 0.30 0.45 0.55 0.65
[N-m] 1.43 2.15 2.63 3.10
Rated torque
[kgf-cm] 14.61 21.92 26.79 31.66
Instantaneous [N-m] 4.30 6.45 7.88 9.31
maximum torgue [kgf-cm] 43.84 65.77 80.38 94.99
Rated rotation [r/min] 2000
speed
Maximum rotation .
speed [r/min] 3000
[kg-m2x10-4] 0.67 1.09 1.51 1.93
Inertia moment
[gf-cm-s2] 0.69 1.11 1.54 1.97
Allowable load inertia Motor inertia x 15
Rated power rate [kWiIs] 30.43 42.27 45.69 47.97
Speed and Standard Quadrature Type Incremental 2500[P/R]
position detector Option Serial Type 19]bit]
Method of . . . .
protection Fully closed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient 0-40 [°C]
Specifications | émperature
and features i
Amb'le_nt 20-80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
.Am'.' Vibration acceleration 49 [m/s2] (5G)
vibration
Weight [ka] 1.9 25 3.2 3.9
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+ Rotation Speed - Torque Characteristics ¢

Torque [Nml APM-SC03D Torque (hm APM-SC05D Torauo [hm) APM-SCO06D
. Repeatedlyused — 0 Repealedly used drea Repeatedly used drea
" Continuously used area ! Continuously used area Continuously used area
T 1000 2000 2000 o0 1000 2000 300 R 1000 2000 3000
Speed [r/min] Speed [r/min] Speed [r/min]
Toraue (N APM-SC07D
b Repeatedly used area
40
“ |7 "Continuously used area
! . = Speed [rﬁni:luu
m Product Features
Servo Motor Type (APM-00O000) SEOQ9A SE15A SE22A SE30A SEO06D SE11D
Applicable drive (L7o0Aoo) L7c0A008 L70A020 L7c0A035 L70A008 L70A010
Rated output [kW] 0.9 1.5 2.2 3.0 0.6 1.1
[N-m] 2.86 4.77 7.00 9.55 2.86 5.25
Rated torque
[kgf-cm] 29.23 48.72 71.45 97.43 29.23 53.59
Maximum [N-m] 8.59 14.32 21.01 28.64 8.59 15.75
instantaneous
torque [kaf-cm] 87.69 146.15 214.35 292.29 87.69 160.76
Rated current [A] 4.95 8.23 11.98 17.16 3.97 6.28
Maximum current [A] 14.85 24.69 35.94 51.48 11.91 18.84
Rated rotation [r/min] 3000 2000
speed
Maximum rotation [/min] 5000 3000
speed
[kg-m2x10-4] 6.66 12.00 17.34 22.68 6.66 12.00
Inertia moment
[gf-cm-s2] 6.80 12.24 17.69 23.14 6.80 12.24
Allowed load inertia Motor inertia x 10
Rated power rate [kWi/s] 12.32 18.99 28.28 40.20 12.32 22.98
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19]bit]
P;?é?ﬁggn Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0~40[°C]
and features Ambient
mbien —anfo .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

106 | LS’




LS capic 4. Product Specifications

| weight [k] 55 75 | 97 | us 55 75 |
+ Rotation speed — Torque Characteristics ¢
Torque [Nm] APM-SEQ09A Torque [Nm] APM-SE15A Torque [Nm] APM-SE22A
10.0 15.0 T — T T 25.0 T T
80 12.0 \ 0.0 Ny
Repeatedly used area . Repeatedly used area\ . |- . \
I N epeatedly used area 1
2, 80 I 10.0 I
20 Continuou Iy used-area 30 Continug ||<|y used.area 1 0 ontinuously used area = |
00 - 00 1 I 00 L I
0 1000 2000 3000 4000 5000 i 1000 2000 3000 4000 5000 0 1000 2000 300 4000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [hin] APM-SE30A Toraue [Nl APM-SE06D Toraue (N APM-SE11D
0.0 0.0
, A N
) + 80 i i 0
o Repeatedly used area o Repeatedly used area s Repeatedly used area\
2.0 i - { 40 70
60 Continuously-used-area 0 Continuously-used-area 38 Continuously used-area
0.0 00 0o
o 1000 2000 2000 4000 5000 0 000 200 3000 0 00 2000 3000
Speed [r/min] Speed [r/min] Speed [r/min]
m Product Features
Servo Motor Type (APM-00000) SE16D SE22D SEO3M SE06M SEO09M SE12M
Applicable drive (L70Aoo) L70A020 L7cA004 L70A008 L7cA010 L70A020
Rated output [kw] 1.6 2.2 0.3 0.6 0.9 12
[N-m] 7.64 10.50 2.86 5.73 8.59 11.46
Rated torque
[kof-cm] 77.94 107.17 29.23 58.46 87.69 116.92
Maximum [N-m] 22.92 3151 8.59 17.19 25.78 34.37
instantaneous
torque [kof-cm] 233.83 321.52 87.69 175.30 263.06 350.75
Rated current [A] 9.23 12.37 251 4.15 5.78 7.63
Maximum current [A] 27.69 37.11 7.53 12.45 17.34 22.89
Rated rotation .
speed [r/min] 2000 1000
Maximum rotation [r/min] 3000 2000
speed
) [kg-m2x10-4] 17.34 22.68 6.66 12.00 17.34 22.68
Inertia moment
[gf-cm-s2] 17.69 23.14 6.80 12.24 17.69 23.14
Allowed load inertia Motor inertia x 10
Rated power rate [kWIs] 33.65 48.64 12.32 27.35 42.59 57.89
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
P,(/?é?ﬁggn Fully closed-self-cooling IP65(excluding axis penetration)
o Time rating Continuous
Specifications -
and features Ambient 0~40[°C]
temperature
Ambient o .
humidity 20~80[%]RH(no condensation)
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Atmosphere

No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [ka] 9.7 11.8 55 7.5 9.7 11.8
+ Rotation speed — Torque Characteristics ¢
Torque [Nm] APM-SE16D Torque [Nm] APM-SE22D Torque [Nm] APM-SE03M
5.0 B0 T 10.0
20.0 \ 28.0 \‘ 80
- Rpppn pdly used.area - Repeatedly used area 60 Re )eatedly used -area
10,0 14,0 40
0 70 — 20
N Continuously used area Continuously used area ) Continuously used area
0 0 1000 00 3000 o 0 1000 2000 000 o 0 500 1000 1500 2000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [l APM-SEO6M Toraue [Nm] APM-SE09M Soraue thm! APM-SE12M
17.5 300
-, 28.0 \
" X Repeatedly used area N
s Repeatedly used area oo Repeatedly used area e
14.0
0 12.0
Continuously used area\I rrrrr 50 Contintously Used area i Continuously used area
o 0 500 1000 \5I7u FF?I] oo 0 5;; ,ul..) 1500 2000 ! = 1w e Spud[mﬂ?
Speed [r/min] Speed [r/min]
Product Features
Servo Motor Type (APM-O0OCO0) SEO05G SE09G SE13G SE17G SF30A SF50A
Applicable drive (L70Aon) L70A008 L70A010 L70A020 L70A035 | L70A050
Rated output [kw] 0.45 0.85 13 1.7 3.0 5.0
[N-m] 2.86 5.41 8.28 10.82 9.55 15.91
Rated torque
[kgf-cm] 29.23 55.21 84.44 110.42 97.43 162.38
Maximum [N-m] 8.59 16.23 24.83 32.46 28.64 47.74
instantaneous
torque [kaf-cm] 87.69 165.63 253.32 331.26 292.29 487.15
Rated current [A] 3.97 6.47 10.00 12.75 16.70 27.40
Maximum current [A] 11.91 19.41 30.00 38.25 50.1 82.20
Rated rotation .
speed [r/min] 1500 3000
Maximum rotation [r/min] 3000 5000
speed
_ [kg-m2x10-4] 6.66 12.00 17.34 22.68 30.74 52.13
Inertia moment
[gf-cm-s2] 6.80 12.24 17.69 23.14 31.37 53.19
Allowed load inertia Motor inertia x 10 Motor inertia x 5
Rated power rate [kw/s] 12.32 24.40 39.49 51.63 29.66 48.58
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Specifications P:T?é?ﬁggn Fully closed-self-cooling IP65(excluding axis penetration)
and features - - -
Time rating Continuous
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4. Product Specifications

Ambient 0~40[°C]
temperature
Ambient o .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 5.5 75 9.7 11.8 12.4 ‘ 17.7
+ Rotation speed — Torque Characteristics ¢
toaem APM-SE05G waemm  APM-SE09G e APM-SE13G
10.0 20.0 5.0 —
80 16.0 b 200 \
- Repeatedly used drea " o T A . Repeatedly used area
60 20 Repeateaty-usea-area 50
40 20 10.0
[ Continuously used area * Continuously used area Continuously used-area
o 0 1000 2000 000 o 0 1000 2000 3000 o 0 1000 2000 3000
Speed [r/min] Speed [r/min] Speed [r/min]
—— APM-SE17G Toraue (] APM-SF30A Toraue (N APM-SF50A
6.0 30.0 - 50.0
N
50 \ 24.0 0.0 \
21.0 Repe atedly used area 180 Repeatedly used area 0.0 Repeatedly usqd area \
14.0 120 200 I
* Continuously used area b Continuously used are3 v Continuously used area i
o 0 1000 2000 3000 " 1000 2200 000 4600 5000 " 0 1,000 2,000 3,000 4,000 5,000
Speed (t/min] Speed [t/minl Speed [t/min]
m Product Features
Servo Motor Type (APM-COCC0) SF22D LF35D SF55D SF20G LF30G SF44G
Applicable drive (L70Aon) L70A020 L70A035 L70A050 L70A035 L70A050
Rated output [kw] 2.2 35 55 1.8 2.9 4.4
[N-m] 10.50 16.71 26.26 11.46 18.46 28.01
Rated torque
[kgf-cm] 107.17 170.50 267.93 116.92 188.37 285.80
Maximum [N-m] 31.51 50.13 78.77 34.37 55.38 84.02
instantaneous
torque [kgf-cm] 321.52 511.51 803.80 350.75 565.10 857.39
Rated current [A] 13.50 15.85 30.25 147 15.92 31.75
Maximum current [A] 40.50 47.55 90.75 44.1 47.64 95.25
Rated rotation .
speed [r/min] 2000 1500
Maximum rotation [/min] 3000 3000 2700 3000
speed
) [kg-m2x10-4] 30.74 52.13 85.31 30.74 52.13 83.60
Inertia moment
[gf-cm-s2] 31.35 53.16 83.60 31.37 53.19 85.31
Allowed load inertia Motor inertia x 5
Rated power rate [kwis] 35.88 53.56 82.47 42.71 65.37 93.83
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19]bit]
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10. Product Specifications

Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0~40[ C]
and features o
Ambient —_onfo .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 124 177 | 263 | 124 17.7 26.3
+ Rotation speed — Torque Characteristics ¢
torauetum APM-SF22D toetnm APM-LF35D tomem APM-SF55D
=0 “e [50.0
28.0 \ 42.0 \
T~ \ 0.0 |
o Repeatedly used area .5 | Repeatedly used are Repeatedly used area
14.0 21.0 "
- s [z0.0 - \ __N
( Continuously used area " | Continuously used area Continuously used area
o 0 1000 2000 3000 o 0 1000 2000 3000 " 1,000 2,000 3,000
Speed [1/min] Speed [r/min] Speed [r/min]
tomemms  APM-SF20G oaemn  APM-LF30G Toraue APM-SF44G
60.0 0.0 &0
48.0 72.0 \ a0 \
Repeatedly used area N Repeatedly used area
w0 *0 r~Repeatedly used-area’
240 3.0 “o
120 |- Continuously-used area =0 |--Continuously-used-area o .
Continupusly used area
0.0
o 0 500 1000 1500 2000 o a 500 1000 1500 - 2000 ° 1o o Speed [n’mmil .
Speed [r/min] Speed [r/min]
m Product Features
Servo Motor Type (APM-00O0OC0) SF12M SF20M LF30M SF44M
Applicable drive (L70Aon) L70A020 L70A035 L70A050
Rated output [kw] 1.2 2.0 3.0 4.4
[N-m] 11.46 19.10 28.64 42.01
Rated torque
[kgf-cm] 116.92 194.86 292.29 428.69
Maximum [N-m] 34.37 57.29 85.93 126.04
instantaneous
torque [kaf-cm] 350.75 584.58 876.88 1286.08
Rated current [A] 8.40 14.40 15.99 31.24
Maximum current [A] 25.2 43.2 47.97 93.72
Rated rotation [r/min] 1000
speed
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4. Product Specifications

Maximum [r/min] 2000 1700 2000
rotation speed
) [kg-m2x10-4] 30.74 52.13 83.60 121.35
Inertia moment
[gf-cm-s2] 31.37 53.19 85.31 123.83
Allowed load inertia Motor inertia X 5
Rated power rate [kWis] 42.71 69.95 98.15 145.45
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection Fully closed-self-cooling IP65(excluding axis
method penetration)
Time rating Continuous
Ambient o
Specifications temperature 0~40[°C]
and features 5
Ambient .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [ka] 12.4 17.7 26.3 35.6
# Rotation Speed - Torque Characteristics ¢
e PM-SF12M e APM-SF20M et APM-LF30M
®.0 0.0 0.0
N\
- Repeatedly used area - Repeatedly used area “" | Repeatedly used area \
14.0 24.0 36.0 | |
7.0 T 20 8.0 I
' Continuously used area Continuously used area Continuously used area I
" 0 B0 1000 1800 2000 0 0 8500 1000 1500 2000 o a B0 1000 1800 B 2000
Speed [r/min] Speed [r/minl Speed [r/min]
APM-SF44M
\
v Repeatedly used area
S~
Continuously used area
L}
0 500 1,000 1,500 2,000
Speed [r/min]
Il Product Features
Servo Motor Type (APM-00000) SG20G LG30G SG44G SG22D LG35D SG55D
Applicable drive (L7o0Aoo) L70A020 L70A035 L70A050 L70A020 L70A035 L70A050
Rated output 1.8 1.8 2.9 4.4 2.2 35 55
11.46 11.46 18.46 28.01 10.50 16.71 26.26
Rated torque
116.92 116.92 188.37 285.80 107.20 170.52 267.9
Maximum 34.47 34.47 55.38 84.02 31.51 50.13 78.77
instantaneous
torque 350.80 350.80 565.10 857.39 321.52 511.51 803.8
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10. Product Specifications

Rated current [A] 13.10 16.19 31.50 12.30 16.05 30.25
Maximum current [A] 39.3 48.57 94.5 36.9 48.15 90.75
Rated rotation [r/min] 1500 2000
speed
Maximum [r/min] 3000 2700 3000 3000
rotation speed
) [kg-m2x10-4] 51.42 80.35 132.41 51.42 80.35 135.11
Inertia moment
[gf-cm-s2] 52.47 81.99 135.11 52.47 81.99 132.41
Allowed load inertia Motor inertia X 5
Rated power rate [kWis] 25.53 42.41 59.24 21.45 34.75 52.07
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature O~4o[ C]
and features b
mbient —anm .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 170 | 220 | 308 17.0 22.0 30.8
¢ Rotation Speed - Torque Characteristics ¢
Torque [Nm] APM-SG20G Torque [Nm] APM-LG30G Torque [Nm] APM-5G44G
B0 E0.0 I .0
8.0 48.0 \ 8.0
o Repeatedly used area *" [Repeatedly used area\ 510 Repeatedly Used area
14,0 Y .0
" Continuously used area Continuoysly used area I - Continuously used area
0o
o 0 1000 2000 000 ! 100 o Spead [ _a]n- . N 1,000 2,000 3,000
Speed [1/min] peed lrfmin . . B Speed [r/min]
Toraue [Nl APM-SG22D Toraue (] APM-LG35D S~ APM-SG55D
.0 12,0 \\ \
7 [ Repeatedly Used area "¢ | Repeatedly used are . 39@;@&;9559'3 ea
14.0 21.0 -
0.0 + B
" Contintiously used area e Continuously used area I Continuously used area
o o 1000 2000 3000 o 0 1000 2000 3000 "o "“M o .;-‘mn
Speed [r/min] Speed [t/min] Soeed [r/min]
m Product Features
Servo Motor Type (APM-
ooon) SG12M SG20M LG30M SG44M
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050
Rated output [kW] 1.2 2.0 3.0 4.4
Rated torque [N-m] 11.46 19.10 28.64 42.01
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4. Product Specifications

[kgf-cm] 116.92 194.86 292.29 428.69
Maximum [N-m] 34.37 57.29 85.93 126.04
instantaneous
torque [kgf-cm] 350.75 584.58 876.88 1286.08
Rated current [A] 8.87 15.02 16.04 31.83
Maximum Al 26.61 45.06 48.12 95.49
current
Rated rotation [r/min] 1000
speed
Maximum [r/min] 2000 1700 2000
rotation speed
[kg-m2x10-4] 51.42 80.35 132.41 172.91
Inertia moment
[gf-cm-s2] 52.47 81.99 135.11 176.44
Allowed load inertia Motor inertia X 5
Rated power [kW/s] 25.53 45.39 61.97 102.08
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient °
Specifications temperature 0~40[°C]
and features b
mbient .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight

[kl

17.0

22.0 30.8 375 17.0 22.0
4 Rotation Speed - Torque Characteristics ¢
Torase Caml APM-SG12M Toraue I APM-SG20M S APM-LG30M
3.0 60,0 0.0
2.0 S 8. 720 .y
. Repeatedly used area . Repeatedly used area N Repeatedly used area\
14.0 24.0 1
B0 |
0 Continuously-used-area - . o~ I
3 Continuously used area e0 —Continuousty used-area I
" 50 1000 1500 2000 e 500 1000 1500 2000 n [ |
Speed [r/min] Speed [r/min] o B0 1000 1800 2000
Speed [r/min]
APM-SG44M

Torque [Nm]
130.0

1040

Repeatedly-used.-area

Continuously used area

0 600 1.0

00 151 2000

00 0
Speed [r/min]

m Product Features
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10. Product Specifications

Servo Motor Type (APM-)) HBO1A HBO2A HBO4A HEOQ9A HE15A
Applicable Drive (L70Aoo) L70A002A L70A004A L70A008A L70A020A
Rated Output [kw] 0.1 0.2 0.4 0.9 15
[N-m] 0.32 0.64 1.27 2.86 4.77
Rated torque
[kgf-cm] 3.25 6.49 12.99 29.23 48.72
Instantaneous [N-m] 0.96 191 3.82 8.59 14.32
maximum torque [kgf-cm] 9.74 19.48 38.96 87.69 146.15
Rated current [A] 1.65 1.63 2.89 4.95 8.23
Maximum current [A] 4.95 4.89 8.67 14.85 24.69
Rated rotation [r/min] 3000
speed
Maximum .
rotation speed [r/min] 3500
[kg-m2x10-4] 0.27 0.333 0.46 19.56 22.27
Inertia moment
[gf-cm-s2] 0.274 0.34 0.47 19.96 22.72
Allowable load inertia Motor inertia x 20 Motor inertia x 10
Rated power rate [kW/s] 3.34 11.98 34.47 4.10 10.01
Speed and Standard Quadrature Type Incremental 1024P/R 2048 P/IR
position detector Option X
Method of . . . .
protection Fully closed-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient °
Specifications temperature 0-40 [ C]
and features Amb:
mbient )
humidity 20-80[%] RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

04

0s

02

Continuously used area

00

0 . _
" [ Continuously used area I
0o i

0 1000 2000 3000 4000

Speed [r/min

5000

a 000 2000 3000 4000 5000
Speed [r/min]

Weight [kg] 0.9 1.2 17 5.8 7.4
+Rotation Speed - Torque Characteristics ¢
Torque [Nm] APM-HBO1A Toraue [Nm] APM-HBO02A Toraue [Nm] APM-HBO4A
1.0 20 a0
[ak:} 16 3z T T \
o Repeatedly-used area 12 —Repeatedly-used-area 24 Repeatedly-use

16

08

Cantinuously used area

0o

a 000 2000 3000 4000

Speed [r/min]

5000

APM-HEQ9A

Torque [Nm]
10.0

eatedly used

=

area

APM-HE15A

Torque [Nm]
15.0

>

Ey)
1]

Continuously used area

Continuously used area

o 1000 2000 2000 4000

5000

Speed [r/min]

0 1000 2000 3000 4000

speed [r/min]

5000




4. Product Specifications

H Product Features

Servo Motor Type (APM-L) FBO1A FBO2A FBO4A FCO4A FCO6A
Applicable Drive (L70Aoo) L7cA001 L70A002 L70A004 L70A008
Rated Output [kw] 0.10 0.20 0.40 0.40 0.60
[N-m] 0.32 0.64 1.27 1.27 191
Rated torque
[kgf-cm] 3.25 6.50 12.99 13.00 19.50
Instantaneous [N-m] 0.96 1.91 3.82 3.82 5.73
maximum torque [kgf-cm] 9.74 19.49 38.98 38.98 58.47
Rated current [A] 0.95 1.45 2.60 2.58 3.81
Maximum current [A] 2.86 4.35 7.79 7.75 11.42
Rated rotation [r/min] 3000
speed
Maximum [t/min] 5000
rotation speed
[kg-m?x10™] 0.09 0.15 0.25 0.50 0.88
Inertia moment
[gf-cm-s?] 0.09 0.15 0.25 0.51 0.89
Allowable load inertia Motor inertia x 20 Motor inertia x 10
Rated power rate [kWis] 11.38 27.95 65.90 32.62 41.69
Speed and Standard Serial Type 19[bit]
position detector Option X
Method of . . . .
protection Fully closed:-self-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications Ambient 0-40 [°C]
and features temperature
Ambient humidity 20-80[%] RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49 [m/s2] (5G)
Weight kg] o7 | o9 [ 13 [ 16 2.2
+ Rotation Speed - Torque Characteristics ¢
Torque [Nm] APM-FBO1A Torque [Nm) APM-FB02A Torque [Nm] APM-FB0O4A
1.0 20 &0
i ’ \ 30 N\
.» | Repeatedly used area . | Reg eatedléy used area \. Repeatedly used area ‘\
I 20
; | N\
4 = 10 — \. -
Continuously used area CODtanOUSW used area I Continuously used area
- 000 200 0 4000 500 f 0 'C‘“ 200 w0 o0 ED) o 0 1000 “000 0 a0 500
Speed [1/min] Speed [¢/min] Speed [r/minl
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10. Product Specifications

Torque [Nm]
40

APM-FCO4A

Torque [Nm]
60

APM-FCO6A

\,

\
. Repeatedly used Repeatedly used area
1.0 : | — )
Continuously used area Continuously used area
o 0 1000 2000 3000 4000 5000 o 0 1000 2000 2000 4000 EC00D
Speed [r/min] Speed [r/min]
B Product Features
Servo Motor Type (APM-OOOOT) FCO8A FC10A FCO3D FCO5D FCO06D FCO7D
Applicable Drive (L70Aoo) L70A008 L7cA010 L70A004 L7c0A008
Rated Output [kw] 0.75 1.00 0.30 0.45 0.55 0.65
[N-m] 2.39 3.18 1.43 2.15 2.60 3.10
Rated torque
[kgf-cm] 24.36 32.50 14.60 21.90 26.80 31.70
Instantaneous [N-m] 7.16 9.55 4.30 6.45 7.88 9.31
maximum torque [kgf-cm] 73.08 97.44 43.80 65.80 80.40 95.00
Rated current [A] 5.02 6.70 2.50 3.05 3.06 3.83
Maximum current [A] 15.07 20.09 7.51 9.16 9.18 11.50
Rated rotation [r/min] 3000 2000
speed
Maximum [r/min] 5000 4500 3000
rotation speed
[kg-m°x10™] 1.25 1.62 0.50 0.88 1.25 1.62
Inertia moment
[gf-cm-s?] 1.27 1.65 0.51 0.89 1.27 1.65
Allowable load inertia Motor inertia x 5
Rated power rate [kW/s] 45.78 62.74 41.28 52.76 55.39 59.64
Speed and Standard X
position detector Option Fully closed-self-cooling IP65 (excluding axis penetration)
Method of Conti
) ontinuous
protection
Time rating 0-40 [°C]
Specifications Ambient 20-80[%] RH (no condensation)
and features temperature
Ambient humidity No direct sunlight, corrosive gas, or combustible gas
Atmosphere Vibration acceleration 49 [m/s2] (5G)
Anti-vibration X
Weight [ka] 2.7 3.8 1.6 2.2 2.7 3.8
+ Rotation Speed - Torque Characteristics ¢
Torque [Nm] APM_FCOBA Torque [Nm] APM_FC1 OA Torque [Nm] APM_FCOSD
‘ 8.0 : | : “ 40 . .
Repeatedly used area w0 |-—-Repeatedly used area | \ . |- Repeatedly used ar

Continuously used area;

0.0

1000 2000 000 4000

Speed [r/min]

5000

Continuot

| |
sly used area ]l

Continuously

000

2000

used

| 1
area | I

3000 4000 5000 0

Speed [r/min]

500 1000

1500

2000

2500
Speed [r/min]

000
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4. Product Specifications

Torque [Nm]

APM-FCO5D

Repeatedly Us

used area

Continuously

0 50 1000 1500 2000 2500

Speed [r/min]

000

Torque [Nm]

Torque [Nm]

APM-FCO06D

Repeat

10.0

APM-FCO7D

epeat

adly u

\

sed area \
AN

edly u$ed area \

Continuously

used

area |

Cc

500 1000

1500

2000 2500

Speed [r/min]

3000

ntinuously

500

1000

500

L
2000 2600

Speed [r/min]

3000

used area = |

m Product Features

Servo Motor Type (APM-OO000)

FEQ9A

FE15A

FE22A FE30A FEO06D FE11D
Applicable Drive (L7cAoo) L7c0A010 L70A020 L70A035 L70A035 L70A008 L70A010
Rated output [kw] 0.9 15 2.2 3.0 0.6 11
[N-m] 2.86 4.77 7.00 9.55 2.86 5.25
Rated torque
[kgf-cm] 29.20 48.70 71.40 97.40 29.20 53.60
Maximum [N-m] 8.59 14.32 21.01 28.65 8.59 15.75
instantaneous
torque [kgf-cm] 87.70 146.10 214.30 292.20 87.70 160.70
Rated current [A] 6.45 9.15 13.24 16.09 4.56 6.47
Maximum current [A] 19.35 27.45 39.72 48.27 13.68 19.41
Rated rotation .
speed [r/min] 3000 2000
Maximum rotation [r/min] 5000 3000
speed
[kg-m2x10-4] 5.66 10.18 14.62 19.04 5.66 10.18
Inertia moment
[gf-cm-s2] 5.77 10.39 14.92 19.43 5.77 10.39
Allowable load inertia Motor inertia x 10
Rated power rate [kWi/s] 14.47 22.38 33.59 47.85 14.49 27.08
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0~40[°C]
and features Ambient
mbien —anmo .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 5.0 6.7 8.5 10.1 5.0 6.7
+ Rotation speed — Torque Characteristics ¢
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10. Product Specifications

Torque [Nm] APM-FEO9A Torque [Nm] APM-FE15A Torque[Nm] APM-FE22A
10.0 15.0 5.0
8.0 12.0 \\\ 0.0 \
60 90 150 Repeatedty used area
Repeatedly used area Repeatedly used area; — N\ p 11 \
40 N 6.0 10.0
20 i 30 . — 50 . —
Continuously used area Continuously used area Continuously used area
0.0 0.0 0.0
0 LOOD 2000 3000 4000 5000 0 LD 2000 3000 4000 ep00 0 LD 2000 3000 4000 ep00
APM-FE30A Toraue [Nm] APM-FEOBD Torque[Nm] APM-FET1D
ggraue[um] 100
' \ ‘ 16.0
2.0 8.0 e
A N\ 12.0
150 o toncll \ 50 R sl o N ‘ Repeatedly used area
3 N alcurty"ascu arca \ 3 NTpPpTatcury " ustu ca
12.0 \: 40 o0
80 I CortnuousT - 20 w0 i [ area
y used aréa continuously used area Continuously used area
0.0 0.0 0.0
0 1000 2000 3000 4000 5000 0 1,000 2000 o 3000 0 1,000 2,000 speedr/miflO0
m Product Features
Servo Motor Type (APM-00000) FE16D FE22D FEO3M FEO6M FEO9M FE12M
Applicable Drive (L70Aoo) L70A020 L70A035 L70A004 L70A008 L70A010 L70A020
Rated output [kW] 1.6 2.2 0.3 0.6 0.9 1.2
[N-m] 7.63 10.5 2.86 5.72 8.59 11.46
Rated torque
[kaf-cm] 77.90 107.10 29.22 58.4 87.7 116.9
Maximum [N-m] 22.92 3151 8.59 17.18 25.77 34.22
instantaneous
torque [kaf-cm] 233.80 321.40 87.66 175.3 262.9 349.1
Rated current [A] 10.98 12.97 2.73 4.56 6.18 10.67
Maximum current [A] 32.94 38.91 8.19 13.68 18.54 32.01
Rated rotation [r/min] 2000 1000
speed
Maximum rotation .
speed [r/min] 3000 2000
) [kg-m2x10-4] 14.62 19.04 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s2] 14.92 19.43 5.77 10.39 14.92 19.43
Allowable load inertia Motor inertia x 10
Rated power rate [kwis] 39.89 57.90 14.49 32.22 50.48 68.91
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Specifications Ambient 0~40[°C]
and features temperature
Ambient o .
humidity 20~80[%]RH(no condensation_
Atmosphere No direct sunlight, corrosive gas, or combustible gas
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4. Product Specifications

Anti-vibration

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

Weight [ka] 8.5 10.1 5.0 6.7 8.5 10.1
+ Rotation speed — Torque Characteristics ¢
Torque[Nm] APM-FETED APM-FE22D APM-FEO3M
Torgue[Nm] Torque[Nm]
5.0 B0 10.0
0.0 \\ 280 \\ 80 N
15.0 Repeatedly used.area 210 Repeatedly.used.area 5.0 Reneatedly used area
100 140 40
50 ContinQiously used area 0 Continuously used area 20 Continuously used area
0. 0.0 00 5
O LOOO 2’000 SDEBﬂ[f/Ini%]OOU O LOOO 2’000 SDEBﬂ['/m?ﬁ?OU 0 500 LOOO LSOSODBEH['/H?II"HOO
APM-FEQGM APM-FE0IM APM-FE12M
éf&lgue[Nm] 3I[AJ)\ré]ue[NM 4Taraue[um]
160 ‘\\ 2.0 ‘\ 2.0 N
N,
120 Repeatedly lised area \ 180 Repeatedly Used area\ A0 Répeatedly Used area
&0 120 N 16.0
0 eshtintiousT ised aréa 60 EGRtRuoUsT USed drea 80 CORfIRLIGUSTY S8d area
00 00 00
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1609 8000
mProduct Features
Servo Motor Type (APM-00000) FE05G FE09G FE13G FE17G FF30A FF50A
Applicable Drive (L70AoD) L70A008 L70A010 L70A020 L70A035 L70A050
Rated output [kw] 0.45 0.85 1.3 17 3.0 5.0
[N-m] 2.86 5.41 8.27 10.82 9.55 15.91
Rated torque
[kaf-cm] 29.22 55.19 84.41 110.38 97.40 162.30
Maximum [N-m] 8.59 16.23 24.82 32.46 28.65 47.74
instantaneous
torque [kgf-cm] 87.66 165.57 253.23 331.14 292.3 487.00
Rated current [A] 4.56 6.67 11.90 13.36 15.26 26.47
Maximum current [A] 13.68 20.01 35.7 40.08 45.78 79.41
Rated rotation [r/min] 1500 3000
speed
Maximum rotation .
speed [r/min] 3000 5000
) [kg-m2x10-4] 5.66 10.18 14.62 19.04 27.96 46.56
Inertia moment
[gf-cm-s2] 5.77 10.39 14.92 19.43 28.53 47.51
Allowable load inertia Motor inertia x 10 Motor inertia x 5
Rated power rate [kw/s] 14.49 28.74 46.81 61.46 32.59 54.33
Speed and Standard Serial Type 19 [bit]
position detector Option
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Specifications Time rating Continuous
and features
Ambient 0~40[°C]
temperature
LS cccpion 1019




10. Product Specifications

Ambient
humidity

20~80[%]RH(no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [kg] 5.0 67 | 85 | 101 125 17.4
+ Rotation speed — Torque Characteristics ¢
APM-FE05G APM-FE09G APM-FE13G
Torque[Nm] Torque[Nm] Torgque[Nm]
10.0 150 0.0
8.0 i \ 2.0
\ 12.0 \\
6.0 Repeatadiy used drea " Repeatedly used area \ 18.0 Repeatodly used areN
40 ' 120 A
- 40 - = -
20 Continuously used area Continupusly used area w Continuously used area
0.0 0. 0.0
0 LOOO 2’000 SDBEﬂ[’/IIIi?'I]UOO O LOOO 2’000 SDEEﬂ[f/lnilgﬂOOU O LOOO 2’000 SDEEﬂ[f/lnilgﬂOOU
APM-FE17G APM-FF30A APM-FF50A
?Iglrauelum] gglgue [Nm] 6TOD‘I[A:)Iue[Nm]
28.0 \\ 28,0 4.0
21.0 ™ 210 0 N
Repeatedly used area\ Repeatedly|used hrea\ Repeatedly used;area N
14.0 14.0 N 2.0
N N\ N
7.0 1.0 \ 12,0 . —
‘ Continuously used area ' Continuously uséd area ‘ Continuously used area
00 00 00 3
0 1.000 2000 o cetaiol 0 00 2000 3000 4090 E000 0 00 2000 3000 4090 E000
mProduct Features
Servo Motor Type (APM-OOOO) FF22D FF35D FF55D FF20G FF30G FF44G
Applicable Drive (L70Aon) L70A020 L70A035 L70A050 L70A020 L70A035 L70A050
Rated output [kw] 2.2 35 5.5 1.8 2.9 4.4
[N-m] 10.50 16.70 26.25 11.45 18.46 28.00
Rated torque
[kgf-cm] 107.1 170.4 267.8 116.9 188.3 285.7
Maximum [N-m] 31.50 50.10 78.76 34.35 55.38 84.03
instantaneous
torque [kgf-cm] 321.30 511.40 803.4 350.60 564.90 857.10
Rated current [A] 13.07 16.48 28.78 12.16 15.98 30.70
Maximum current [A] 39.21 49.44 86.34 36.48 47.94 92.10
Rated rotation .
speed [r/min] 2000 1500
Maximum [r/min] 3000 3000 2700 3000
rotation speed
[kg-m*x10™] 27.96 46.56 73.85 27.96 46.56 73.85
Inertia moment
[gf-cm-s?] 28.53 47.51 75.36 28.53 47.51 75.36
Allowable load inertia Motor inertia X 5
Rated power rate [kKW/s] 39.43 59.89 93.27 46.92 73.14 106.15
Speed and Standard Serial Type 19 [bit]
position detector Option X
Specifications P;?é?ﬁggn Fully closed-self-cooling IP65(excluding axis penetration)

and features - -
Time rating

Continuous
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4. Product Specifications

Ambient
temperature

0~40[°C]

Ambient humidity

20~80[%]RH(no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [ka] 12.5 I 17.4 I 25.12 I 12.5 17.4 25.2
4 Rotation speed — Torque Characteristics ¢
APM-FF22D APM-FF35D APM-FF55D
érglraue[um] gglrgue[um] {rﬁldﬁae[um]
8.0 0.0 \\ 80.0
2.0 Repeatedly used area 0 Repeatedly used grea \ 8.0 'Repeatedly tised area\
14.0 20,0 40.0 N
\ \‘.
o Contindously used area 100 Continuously used area wo Continuously used area
00 00 0.0
0 LN 0 OO 00D 0 0 OO0 200 g 0
APM-FF20G APM-FF30G APM-FF44G
llTu.rSUE[NM] E{u.lalm[nm] 1Tﬁv[l)l‘lae[llm]
a0 = &0.0 \\ £0.0
o o P 40.0 \ N
24.0 RrRepeateay-usec-area . , 60.0 Repeatedly used ar €
%00 rRepeatedly used are
16.0 0.0 40.0 N
50 Continyously used 100 F—Continupusly used-area I 2.0 I"continupusly Used area
00 0.0 0.0
0 1.000 2,000 Speed[r/%igloo 0 1.000 2000 SDEEUITI%Q]OO 0 1.000 2.000 SDEEd[r/%iE]OO
mProtect Features
Servo Motor Type (APM-00000) FF12M FF20M FF30M FF44M
Applicable Drive (L70Aon) L70A020 L70A020 L70A035 L70A050
Rated output [kw] 1.2 2.0 3.0 4.4
[N-m] 11.46 19.09 28.64 42.02
Rated torque
[kgf-cm] 116.9 194.8 292.2 428.7
Maximum [N-m] 34.38 57.29 85.94 126.1
instantaneous
torque [kgf-cm] 350.70 584.40 876.60 128.60
Rated current [A] 11.01 12.96 16.58 30.60
Maximum (Al 33.03 38.88 49.74 91.8
current
Rated rotation .
speed [r/min] 1000
Maximum [r/min] 2000 1700 2000
rotation speed
[kg-m?x10%] 27.96 46.56 73.85 106.7
Inertia moment
[gf-cm-s?] 28.53 47.51 75.36 108.9
Allowable load inertia Motor inertia X 5
Raterdatpeo""er [KW/s] 46.94 78.27 111.04 165.38
Speed and Standard Serial Type 19 [bit]
position ]
detector Option X
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10. Product Specifications

Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature O~4O[ C]
and features D
mbient —anfo .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 125 17.4 25.2 33.8
+ Rotation speed — Torque Characteristics ¢
APM-FF12M APM-FF20M APM-FF30M
i’&rguemm] él'ﬁl.rélue[um] {rﬁl[l]uﬁe[Nm]
32.0 45.0 NG 80.0
240 Repeated’ryusedar%\ ——————————— 0o | Repedtedly used are& 00 'Repeatedly used drga
16.0 N 40.0 N
‘ \ 15.0 A
50 | Contintously used Contir?uously used a0 Eshtnuously Gsed
0.0 00 0o
0 S0 000 1500, 2000 0 L et 0 W0 1000 A0 el
APM-FF44M
Torque[Nm]
1200 \
8.0 —~Repeatedly-used-are
40.0 ]
Continuously used
‘ 0 500 1,000 1’5005peed[i?7m0i9?
mProtect Features
Servo Motor Type (APM-00OO0O0) FG22D FG35D FG55D FG20G FG30G FG44G
Applicable Drive (L7cAoo) L70A020 L70A035 L70A050 L70A020 L70A035 L70A050
Rated output [kW] 2.2 35 55 1.8 2.9 4.4
[N-m] 10.50 16.71 26.25 11.50 18.50 28.00
Rated torque
[kgf-cm] 107.1 170.4 267.8 116.9 188.4 285.8
Maximum [N-m] 31.51 50.12 78.76 34.40 55.40 84.00
instantaneous
torque [kgf-cm] 321.30 511.30 803.4 350.80 565.1 857.4
Rated current [A] 10.25 14.67 29.74 11.18 16.21 31.72
Maximum [A] 30.75 44.01 89.22 33.54 48.63 95.16
current
Rated rotation [r/min] 2000 1500
speed
Maximum [r/min] 3000 2700 3000 3000 2700 3000
rotation speed
[kg-m?x10%] 41.13 71.53 117.72 14.13 71.53 117.72
Inertia moment
[gf-cm-s?] 41.97 72.99 120.12 41.97 72.99 120.12
Allowable load inertia Motor inertia X 5
Raterdago""er [kW/s] 26.78 38.99 58.51 31.91 47.66 66.64
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4. Product Specifications

Speed and Standard Serial Type 19 [bit]
position -
detector Option X
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature O~4O[ C]
and features o
Ambient .
~ 0,
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 15.4 20.2 28.12 15.4 20.2 28.0
4 Rotation speed — Torque Characteristics ¢
APM-FG22D APM-FG38D Torauelhm] APM-FG5ED
lir& rél uelNm] E anf.'S uelNm] 100.0
00 i 18.0 80.0
\ 3.0 60.0
20,0 Repeatedly used al ea\ Repeatedly used erea\
Repeatedly used area \ a0 \ 40.0 \
10.0 e —
Contindgously used — 120 Continupusly used "'\1 o Continuously used
0.0 0.0 0.0
0 1,000 2000 Speed[r/%‘lgloo v 1,000 2000 Speed[r/%‘lgloo v 1000 2000 Speed[r/%iE]OO
APM-FG20G APM-FG30G APM-FGMG
Torque [Nm] Torque[Nm] Torgue[Nm]
a0.0 g0.0
0.0 N \\ 5.0 \\
0.0 N F0.0 LN
200 N\
Repeatedly used drea I 4.0
\ 0 Repeatedly used al e\l s Repeatedly used area
100 — ] S~ )
. T —— ontinuousliv-use
Continupusly: use Contintously used 1 15.0 Contingously-us
0.0 0.0 0.0
0 ]‘OOD 2’000 SDEEﬂ[r/I%AIE]OO 0 ]‘000 2’000 SDEEﬂ[r/I%iE]OO 0 LOOO 2’000 SDEEﬂ[r/I%iE]OO
mProduct Features
Servo Motor Type (APM-OOO00) FG12M ‘ FG20M FG30M FG44M
Applicable Drive (L70Aon) L7c0A020 L70A035 L70A050
Rated output [kw] 1.2 2.0 3.0 4.4
[N-m] 11.50 19.10 28.60 42.00
Rated torque
[kgf-cm] 116.9 194.9 292.3 428.7
Maximum [N-m] 34.40 57.30 85.90 126.00
instantaneous
torque [kgf-cm] 350.8 584.6 876.9 128.61
Rated current [A] 11.28 13.10 15.52 27.26
Maximum current [A] 33.84 39.3 46.56 81.78
Rated rotation [r/min] 1000
speed
Maximum .
rotation speed [r/min] 2000 1700 2000
Inertia moment [kg-m*x10™] 41.13 71.53 117.72 149.40
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10. Product Specifications

[gf-cm-s?] 41.97 72.99 120.12 152.45
Allowable load inertia Motor inertia x 5
Rated power rate [kW/s] 31.91 51.00 69.70 118.14
Speed and Standard Serial Type 19 [bit]
position detector Option X
P;?;?ﬁggn Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Specifications Ambient 0~40[°C]
and features temperature

Ambient humidity

20~80[%]RH(no condensation)

Atmosphere

No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [ka] 15.4 20.2 28.0 335
¢ Rotation speed — Torque Characteristics ¢
APM-FG12M APM-FG20M APM-FG30M
4Tgrﬁlue[ﬂm] 6T[r]n\r[l]]ue[Nm] ]Tt%ll]ae[nm]
%0 80.0
270 100 60.0 \
Repeatedly used a?éc\ Repeatedly used area Repeatedly used atea
18.0 N 00 100
0" [Continuously used area Continuously used ar¢a A0 Continuously ised area1
0.0 0.0 0.0
Rt 0D 0 150 I R
APM-FGA4M
Torque[Nm]
120.0 =\
80.0 =,
Repeatedly used area\
40,0
Continpously used area
0.0
0 g
m Product Features
Servo Motor Type (APM-00000) FALR5A FALO1A FALO15A FBLO1A FBLO2A FBLO4A
Applicable Drive (L7o0AonD) L70A001 L70A002 L70A001 L70A002 L70A004
Rated output [kw] 0.05 0.10 0.15 0.10 0.20 0.40
[N-m] 0.16 0.32 0.48 0.32 0.64 1.27
Rated torque
[kgf-cm] 1.62 3.25 4.87 3.25 6.49 12.99
Maximum [N-m] 0.48 0.96 1.43 0.96 1.91 3.82
instantaneous
torque [kaf-cm] 4.87 9.74 14.62 9.74 19.48 38.96
Rated current [Alo.ac.ms 0.95 1.25 1.76 0.95 1.45 2.60
Maximum
current [Alo ac.ms 2.85 3.75 5.28 2.85 4.35 7.80

10-24| LSy




st“ ecapio

4. Product Specifications

Rated rotation

speed [r/min] 3000
Maximum [r/min] 5000
rotation speed
[kg-m2x10-4] 0.023 0.042 0.063 0.091 0.147 0.248
Inertia moment
[gf-cm-s2] 0.024 0.043 0.065 0.093 0.150 0.253
Allowed load inertia Motor inertia x 30 Motor inertia Motor inertia x 20
Raterdat":""’er [KW/s] 10.55 23.78 35.34 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 . . . .
method Fully closed-self-cooling IP67(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0~40[°C]
and features AmDi
mbient —anfo .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [kg] 0.31 0.45 0.61 0.56 0.74 1.06
+ Rotation speed — Torque Characteristics «
Torque [Nm] APM-FALR5A Torque [Nm] APM-FALO1A Torque [Nm] APM-FALO15A
0.50 1.00 L50
040 | 0.80 B 120 :
- Repeatedly used area - Repeatedly used area Repeatedly used area
0.30 0.60 0.90
0.20 | 0.40 0.60
. 0.30 . —
o1 [ Continuously used area 0.20 i Continuously used area
000 : 000 Continuously used area 0.00 i i
0 1,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FBLO1A Torque [Nm] APM-FBLO2A Torque [Nm] APM-FBLO4A
100 2.00 4.00
080 Repeatedly used area 160 Repeatedly used area 3.20 Repeatedly used-area
0.60 [ 1.20 2.40
040 | 0.80 1.60
\.___ e — o ——
020 5 0.40 3 0.80 | 3
Continuously used area Continuously used area Continuously used area
0.00 = = = = 0.00 L L L 0.00 + - L
0 1,000 3,000 4,000 5,000 o 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
m Product Features
Servo Motor Type (APM-00O0OC0) FCLO4A FCLO6A FCLO8A FCL10A
Applicable Drive (L70Aco) L70A004 L70A008 L70A010
Rated output [kW] 0.40 0.60 0.75 1.00
Rated torque [N-m] 1.27 191 2.39 3.18
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10. Product Specifications

[kgf-cm] 12.99 19.49 24.36 32.48
Maximum [N-m] 3.82 5.73 7.16 9.55
instantaneous
torque [kgf-cm] 38.98 58.47 73.08 97.44
Rated current [Alo.ac.rms 2.58 3.81 5.02 5.83
Maximum
current [A]tb.ac.rms 7.75 11.42 15.07 17.50
Rated rotation [r/min] 3000
speed
Maximum .
rotation speed [r/min] 5000
[kg-m2x10-4] 0.530 0.897 1.264 1.632
Inertia moment
[gf-cm-s2] 0.541 0.915 1.290 1.665
Allowed load inertia
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 . . . .
method Fully closed-self-cooling IP67(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40°C]
and features Ambient
~, 0, i
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [ka] 1.52 2.14 2.68 3.30
+ Rotation speed — Torque Characteristics «
Torque [Nm] APM-FALRSA Torque [Nm] APM-FALO1A Torque [Nim] APM-FALO15A
050 1.00 150
T~ | ‘
0.40 | 0.80 - i
Repeatedly used area Repeatedly used area Repeatedly used area
030 | 0.60 0.90
020 | 0.40 0.60
—\-
o0 r 020 3 " Continuously used area
Continuously used area Continuously used area 0.00 i Y < ;
0.00 H A i 0.00 i : h !
[ 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque [Nm] APM-FBLO1A Torque [Nm] APM-FBLO2A Torque [Nm] APM-FBLO4A
1.00 2.00 4.00
0.80 1.60 3.20
Repeatedly used area Repeatedly used area Repeatedly used area
0.60 1.20 2.40
0.40 0.80 1.60
— — —
0.20 0.40 0.80 |
oo L_CONtinuously used area 0.00 Continuously used area 0.00 Continuously used area
1] 1,000 2,000 3,000 4,000 5,000 o 1,000 2,000 3,000 4,000 5,000 o 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
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4. Product Specifications

m Product Features

Servo Motor Type (APM-00000) FCLO4A FCLO6A FCLO8A FCL10A
Applicable Drive (L70Aon) L70A004 L70A008 L70A010
Rated output [kw] 0.40 0.60 0.75 1.00
[N-m] 1.27 191 2.39 3.18
Rated torque
[kgf-cm] 12.99 19.49 24.36 32.48
Maximum [N-m] 3.82 5.73 7.16 9.55
instantaneous
torque [kgf-cm] 38.98 58.47 73.08 97.44
Rated current [Alo.ac.ms 2.58 3.81 5.02 5.83
Maximum
current [Alo ac.ms 7.75 11.42 15.07 17.50
Rated rotation [r/min] 3000
speed
Maximum [/min] 5000
rotation speed
[kg-m2x10-4] 0.530 0.897 1.264 1.632
Inertia moment
[gf-cm-s2] 0.541 0.915 1.290 1.665
Allowed load inertia
Rategt%"""er [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 . . . .
method Fully closed-self-cooling IP67(excluding axis penetration)
Time rating Continuous
Ambient °
Specifications temperature 0~40[°C]
and features Amb:
mbient )
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight

k]

152

2.14

2.68

3.30

+ Rotation speed — Torque Characteristics ¢

Torque [Nm]

APM-FCLO4A

Repeatedly used are:

—

Continuously used area

Torque [Nm]
6.00

APM-FCLOGA

4.80

3.60

Repeatedly used area

e ——

Continuously used area

Torque [Nm] APM-FCLOBA

8.00

6.40

0 Repeatedly used area

3.20

Continuously used area

[+] 1,000

2,000

3,000 4,000

! 5,000
Speed [r/min]

o 1,000

2,000 3,000

4,000 5,(])00

Speed [r/min

o 1,000 2,000 3,000

4,000 5,000
Speed [r/min]
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10. Product Specifications

Torque [Nm] APM-FCL10A
1000
8.00 [
Repeatedly used are
6.00 [
4.00 [
200 [
000 Continuously used area
0 1,000 2,000

3,000 4,000 5,000

Speed [r/min]

m Product Features

Servo Motor Type (APM-00000) FCLO3D FCLO5D FCL0O6D FCLO7D
Applicable Drive (L7ocAoo) L70A004 L70A008
Rated output [kw] 0.30 0.45 0.55 0.65
[N-m] 1.43 2.15 2.63 3.10
Rated torque
[kgf-cm] 14.62 21.92 26.80 31.67
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 [Alo.ac.ms 2.50 3.05 3.06 3.83
Maximum
current [Alo.ac.rms 7.51 9.16 9.18 11.50
Rated rotation [r/min] 2000
speed
Mavimum [r/min] 3000
rotation speed
[kg-m2x10-4] 0.530 0.897 1.264 1.63
Inertia moment
[gf-cm-s2] 0.541 0.915 1.290 1.66
Allowed load inertia
Rated power
rate [kwis] 38.73 51.47 54.56 59.03
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position
detector Option X
Protection . . . .
method Fully closed-self-cooling IP67(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0~40[°C]
and features AmDi
mbient 2N .
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight

(k]

1.26 2.12 2.66 2.78
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4. Product Specifications

Torque [Nm] APM-FCLO3D Torque [Nm] APM-FCLO5D Torque [Nm] APM-FCLO6D
5.00 7.00 8.00
4.00 5.60 6.40

Repeatedly used area Repeatedly used area
s00 | Repeatedly used area 220 480
200 | 2.80 3.20
100 f N 1.40 N 1.60 N
Continuously used area Continuously used area Continuously used area
0.00 L . 0.00 i 1 0.00 L =
[} 1,000 2,000 3,000 1,000 2,000 3,000 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm) APM-FCLO7D
1000
8.00 \
Repeatedly usec%
6.00 \
4.00
—_—
2.00
0.00 (‘nntinll’mely used area 1
0 1,000 2,000 3,000
Speed [r/min]
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10. Product Specifications LS Mecapion

m Electric Brake Specifications

AT e APM-SA APM-SB APM-SC APM-SE APM-SF APM-SG
Purpose Maintenance of stop(Refer to Note 2 below)
Input voltage [V] DC 24V DC 90V
Static f’[',fl“g:]‘ torque 0.32 1.47 3.23 10.4 40 74
Capacity [W] 6 6.5 9 19.4 25 32
Coil resistance [Q] 96 89 64 29.6 23 327
Rated current [A] 0.25 0.27 0.38 0.81 1.04 0.28
Braking mechanism Spring brake
Insulation grade Grade F
Applicab_le Motor APM-EB APM-EC
Series
Purpose Maintenance of stop(Refer to
Note 2 below)
Input voltage [V] DC 24V
Static friction torque 147 3.23
[N-m]
Capacity [W] 6.5 9
Coil resistance [Q] 89 64
Rated current [A] 0.27 0.38
Braking mechanism Spring brake
Insulation grade Grade F

Note 1)  The same specifications apply to all electric brakes installed in our servo motors.
Note 2)  Electric brakes are designed to maintain a stop. Never use them for absolute braking.
Note 3)  The characteristics of the electric brakes were measured at 20°C.

Note 4)  These brake specifications are subject to change. Check the voltage specifications on your
specific motor.
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LS Mecapion 4. Product Specifications

10.1.3 Outline Diagram (For the drawing of Oilseal Type, it is available
on request)

B SA Series | APM-SAR3A, APM-SARS5A, APM-SAO1A,

APM-SAO015A
R 0
i 31 . $1.5
e |
) Hil }_ - H a
: §
of -H—E3—}+ Y S =——— —r === -
[
e | ol % 1
40 M\a-ses g 25 |ls
Plo e 83
Lh405
L &0A
B BN Erm mm [ow
[ ] [HETEN
e & i . R
H .
:.Iﬂffa'::a’&'g R TFﬂFsﬁ:;jg-ﬂ Ervoomar CormsTior pin kayous ;E%;_:?-z;ﬁ.? Powwar cormmion pin ke
|
External Dimensions )
Name Weight (kg)
L LM LC CB
SAR3A 101.3(137.6) 76.3(112.6) 42.5(102.3) 66.3(102.3) 0.32(0.67)
SAR5A 108.3(144.6) 83.3(119.6) 49.5(49.4) 73.3(109.3) 0.38(0.73)
SAO1A 125.3(161.6) 100.3(66.4) 66.5(66.4) 90.3(126.3) 0.5(0.85)
SAO015A 145.3 120.3 86.5 110.3 0.7

Note 1)  The standard shaft end for 40 flange model is a straight shaft end.
Note 2)  Use DC power (24 V) to operate the brake.

Note 3)  The sizes in parentheses apply when attached to the brakes.(Except SA015A)
Note 4)  Option specification: Serial M-Turn Encoder PinMap

<Serial M=turn Encoder Connector>

E Pin No.|Phase|Pin No.|Phase
— — 1 MA 6 [GND_B
2 | W | 7 [+
3 SL 8 ov

EL
)

Plug : 172169—1(AMP)
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10. Product Specifications LS Mecapion

B SB Series | APM-SB01A, APM-SB02A, APM-SB04A

L

TETE-T A (]
@ : : : 1 E
2|8 | v ¥
J - w
s = T -
T?ﬂé?ﬁi;ﬂ:gw mmmﬂ‘l :a-f-':ara-s Ervooar CormsTior pin kayou ﬁ?;.:{_z?:q mmmﬂ‘-
External Dimensions }
Name Weight (kg)
L LM LC CB
SBO1A 122(162) 92 (132) 52.5(52.3) 59.5(99.5) 0.82(1.4)
SB02A 136(176) 106 (146) 66.5(66.3) 73.5(113.5) 1.08(1.66)
SBO4A 1634(199) 134(169) 94.5(94.3) 101.5(141.5) 1.58(2.16)

Note 1)  Use DC power (24 V) to operate the brake.
Note 2)  The sizes in parentheses apply when attached to the brakes.

Note 3)  Option specification: Serial M-Turn Encoder PinMap

<Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>
Pin No.|Phase|Pin No.|Phase Pin No.[Phase[Pin No.|Phase
1 MA 6 - 1 MA 6 [GND_B
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 - 5 |vDD_B
Plug : 172169—1(AMP) Plug : 172169—1(AMP)
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4. Product Specifications

m SC Series | APM-SC04A,SC03D, APM-SCO06A,SCO5D,
APM-SCO8A,SC06D, APM-SC10A,SC0O7D

PG o !
14 T
& oot w q‘t‘:i 1
—
s —
< ' |
1 FE—-- — —
-
:
T
i
#lo0z ] = =
L
=T i
B8 s ! 5
Sy spacfioaions S ! = i :raloem-—m
T o comes SEETaE ?ﬁ:?er connecior pin TRIES el e
External Dimensions Weight
Name
L LM LC CB S (kg)
S0 | 1585(1985) | 1185(1585) | 79(78.8) | 86(126.5) 14 1.88(2.92)
SCO6A,
SC05D 178.5(218.5) | 138.5(178.5) | 99(98.8) | 106(146.5) 16 2.52(3.56)
SCO8A,
SC06D 198.5(238.5) | 158.5(198.5) | 119(118.8) | 126(166.5) 16 3.15(4.22)
SC10A,
SC07D 218.5(258.5) | 178.5(218.5) | 139(138.8) | 146(186.5) 16 3.80(4.94)

Note 1)  Use DC power (24 V) to operate the brake.
Note 2)  The sizes in parentheses apply when attached to the brakes.

Note 3)  Option specification: Serial M-Turn Encoder PinMap

<Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>

Pin No.|Phase|Pin No.[Phase Pin No.|Phase[Pin No|Phase
1 MA 6 - 1 MA 6 |GND_B
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 - 5 |vDD_B

Plug : 172169—1(AMP) Plug : 172169—1(AMP)

LSVMecapion |1°'33




10. Product Specifications

m SE Series | APM-SE09A, SE06D, SE05G, SE03M,
APM-SE15A, SE11D, SE09G, SEO6M,
APM-SE22A, SE16D, SE13G, SEO9M,

APM-SE30A, SE22D, SE17G, SE12M

o I

T B

Pilug specications
MEZ10ZAI0-4F
Lo

Poawer commesior pin

¢ ]
L i a2
- - -
(5] LB o
e ¥
& 4 W T e
A‘ b

Fiug spaciications.

ME0ZAD-15P

Erska commacior pin
LAy

B

specHlications
MSZ102AZ0-25P

Emcodar commecior pin

Ao

External Dimensions _Key Weight
Name Dimensions (‘;'9)
L LM LC S| T|WU .
SE09A,SE06D,SEO5G,SEO3M | 201.3(239.3) | 143.3(181.3) 93.8(93.6) 19| 5 |5 3 5.5(7.04)
SE15A,SE11D,SE09G,SEO6M | 225.3(263.3) | 167.3(205.3) | 117.8(117.6) | 19| 5 | 5| 3 7.54(9.08)
SE22A,SE16D,SE13G,SE09M | 249.3(287.3) | 191.3(229.3) | 141.8(141.6) | 22 | 6 | 6 ?é 9.68(11.22)
SE30A,SE22D,SE17G,SE12M | 273.3(311.3) | 215.3(253.3) | 165.8(165.6) | 22 | 6 | 6 ?é 11.78(13.32)

Note 1)
Note 2)

Note 3)

<Serial S—turn Encoder Connector>

Pin No.|Phase|Pin No.|Phase
1 MA 6 -
2 MA 7 +5V
3 SL 8 oV
4 SL 9 |[SHIELD
5 -

Plug :

10-34| LS Vecavion

172169—1(AMP)

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

The sizes in parentheses apply when attached to the brakes.

Option specification: Serial M-Turn Encoder PinMap

<Serial M—turn Encoder Connector>

Pin No.|Phase|[Pin No.|Phase
1 MA 6 |GND_B
2 MA 7 +5V
3 SL 8 ov
4 SL 9  |SHIELD
5 |vDD_B

Plug :

172169—1(AMP)




4. Product Specifications

m SF Series | APM-SF30A, SF22D, SF20G, SF12M,
APM-SF50A, LF35D, LF30G, SF20M,
APM-SF55D, SF44G, LF30M

APM-SF44M
- | 1
. « — =
T T
<y P Wl E A
.
EER- =
Y 5"

o Fe o) s SES

(o) 65 3 Iiﬁ%‘ e

= 3= = g Y HEEEe

=v|.\_uE:.: e deerd I—— Pl a e e st EErs Fugapaciasea
e oy At el P -_-J,..:“,.-.-H,,.-.:.- Ikt (il 2P Bl Lol X A MO
External Dimensions Weight
Name
L LM LC (Kg)

SF30A, SF22D, SF20G, SF12M 261.5(312.9) 182.5(233.9) 133(132.7) 12.4(19.2)
SF50A, LF35D, LF30G, SF20M | 295.5(346.9) | 216.5(267.9) 167(166.7) 17.7(24.9)
SF55D, SF44G LF30M 345.5(396.9) | 266.5(317.9) 217(216.7) 26.3(33.4)
SF44M 405.5(456.9) | 326.5(377.9) 277(276.7) 35.6(42.8)

Note 1)
Note 2)
Note 3)

Note 4)

SF30M or above models have eye bolts.

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

The sizes in parentheses apply when attached to the brakes.

Option specification: Serial M-Turn Encoder PinMap

<Serial S—turn Encoder Connector>

Plug :

Phase

Pin No.

oj=Z]
]

i Qs

MS3102A20—-29P

Plug :

<Serial M—turn Encoder Connector>

Pin No. Phase Pin No. Phase
= =
E VOD_B 5V |
3 GND_B oV
o — SHELD
MS3102A20—-29P
LS capion |10-35




10. Product Specifications

m SG Series | APM-SG22D, SG20G, SG12M,
APM-LG35D, LG30G, SG20M,
APM-SG55D, SG44G, LG30M,
APM-SG44M

External Dimensions

Name 2 T e Weight (Kg)
SG22D, SG20G,SG12M 236.5(302.7) 171.5(237.7) 122(121.2) 16.95(30.76)
LG35D,LG30G,SG20M 256.5(322.7) 191.5(257.7) 142(142.2) 21.95(35.7)
SG55D, SG44G,LG30M 292.5(358.7) 227.5(293.7) 178(177.2) 30.8(44.94)
SG44M 320.5(386.7) 255.5(321.7) 206(205.2) 37.52(50.94)
Note 1)  Use DC power (90 V) to operate the brake.
Note 2)  The sizes in parentheses apply when attached to the brakes.
Note 3)  Option specification: Serial M-Turn Encoder PinMap

<Serial S—turn Encoder Connector>

Phase |Pin No.

|
QUOUZ 2 S
LA <5

MS3102A20—-29P

Plug :
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<Serial M—turn Encoder Connector>

Pin No.| Phase |[Pin No.| Phase
A Xl =
T =
VOD_B 5V |
GND_B ov
= SHIELD |

Plug :

MS3102A20—-29P




4. Product Specifications

m APM-HBO1A (Hollow Shaft), APM-HBO2A (Hollow Shaft),
APM-HBO4A (Hollow Shaft)

(0.04TA

—
- é-ix}\\ - ‘ “i((
Sl | [[l
S . ‘
] ﬁ "‘
.
=l
@ E)E
BB
[ el

External Dimensions
Name Hollow | weight (kg)
L LM LC CB Shaft
Diameter
HBO1A 140.5 98.5 68.5 24 15 0.89
HBO2A 154.5 112.5 82.5 38 15 1.16
HBO4A 182.5 140.5 105.5 66 15 1.69

B APM-HEO9A (Hollow Shaft), APM-HE15A (Hollow Shaft)

External Dimensions
Name Hollow Weight (kg)
L LM LC Shaft
Diameter
HEO9A 207 150 111.5 40 5.82
HE15A 231 174 135.5 40 7.43

LS’
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10. Product Specifications

B FB Series : APM-FBO1A, APM-FB0O2A, APM-FBO4A (For the

drawing of Rear Type cable, it is available on request)

SER
|n| ] | |
AR ] “F
' ' T
I
<Cross section of shaft key= L | |
sfc2:1
Fower Supply Cormester  Brake Conrector  Epcoder Gonnecior
/ 492 /
245 [ |ueose
2| —— flea
L= - N TP ~
[B10.04TA]
A —l—m |_ 0 12 %HL l_uﬂ_[l.
TS T
() e A4 l
D]
AN T
504 e
\y |
D
‘®K 3
B | B 1
495 PCojo £10.0 3
De2 3 ‘e 40,7
(L[0.04]A fLME05"
Lans"
217
13 ’ ’ 105 114954
8 222 /_,ﬁj —tt
— F}?“ ( Il 1
| ] B I
ifE . -

Single Turn (M) Multi Turn (M)
Pin No. | Signal Name FinNo. | Signal Name
Pinto.| 10 : -

W 2 5L0 2 SO
=) = l il 3 = 3 CND_B
e (9] P v o i v

=] < : Shisld 5 Shisk
O - & Iy & I
" = 7 ) 7
&3 () 4 . — 1
a A5V +EW

D]

H

.

<When the cable direction is opposite from the shaft direction>

Power connector pin layout

Encoder connector pin layout

PinMNe.

Signal Name

81

B2

Brake connector pin layout

External Dimensions )
Name Weight(kg)
L LM LC
FBO1A 109(149.2) 79(119.2) 43.5(43) 0.72(1.3)
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4. Product Specifications

FBO2A 120(160.2) 90(130.2) 54.5(54) 0.94(1.49)
FBO4A 140(150.2) 110(150.2) 74.5(74) 1.32(1.87)
Note 1)  Use DC power (24V) to operate the brake.
Note 2)  The sizes in parentheses apply when attached to the brakes.

m FC Series | APM-FC04A,FC03D, APM-FCO6A,FCO5D,
APM-FCO8A,FC06D, APM-FC10A,FCO7D

7'_

<

<Crass section of shaft key=
s/c21

[

Power connector pin layout

\4—p5.6
PCD 90

4

Brake Connector

&0

awer Supply Conneetst HE
. 16 |26, L, 03 .
y Enceder Cornecter
+_\_, A l [ [|needer Comnector
o rhiyaty L el
D)
D
3
l~[0.02] et 09959
EGNEAF
LS
&0
2L6
£14 J0.9 [ 125
p g P ]
il ]m—/ =rm
Dl a1
]
D

<When the cable direction is oppesite from the shaft direction>

Encoder connector pin layout

Single Turn (M) subi Turm (M)

0 I

5 0 Fn

3 = ET]

v o o

3 il ]

iy i

= E = Brake connector pin layout
r ans s

Name

External Dimensions

Key Dimensions

L

LC

S H

W

Weight(kg)

FCO4A,FC03D

136.5(177)

96.5(137)

61(60.5)

14 | -0.018

5

3 1.56(2.6)
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10. Product Specifications LS

FCOBA,FCO5D | 154.5(195) | 114.5(155) | 79(785) |19 | -0.021 | 6 | 6 | 35 | 2.18(3.22)

FCO8A,FC06D | 172.5(213) | 132.5(173) | 97(96.5) |19 | -0.021 | 6 | 6 | 35 | 2.72(3.76)

FC10A,FCO7D | 190.5(231) | 150.5(191) | 115(114.5) |19 | -0.021 | 6 | 6 | 3.5 | 3.30(4.34)

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

Note 2)  The sizes in parentheses apply when attached to the brakes.

m FE Series | APM-FE09A, FEO6D, FEO5G, FEO3M,
APM-FE15A, FE11D, FE09G, FEO6M,
APM-FE22A, FE16D, FE13G, FEO9M,

APM-FE30A, FE22D, FE17G, FE12M
I—ﬁ.\tﬂﬁ_

362

O

= E
w N
-
E 3 — - - _
| ﬁF
!m -
<Standard>
External Dimensions Key Dimensions )
Name Weight(kg)
L LM LC | S | QW | T |W | U
FEO9A,FE06D,FEO5G,FEO3M 197.3 139.3 898 | 19| 25 | 5| 5 3 5.04
FE15A,FE11D,FEO9G,FEO6M 217.3 159.3 1098 |19 | 25 | 5| 5 3 6.74
FE22A,FE16D,FE13G,FEO9M 237.3 179.3 1298|122 | 25 | 6| 6 | 35 8.48
FE30A,FE22D,FE17G,FE12M 255.3 197.3 1478 | 24| 36 | 7| 8 4 10.05
IR (
;
40 = \ gz
-
5 Z - - - -
; | —
"
a0

<Brake>
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LS C 4. Product Specifications

External Dimensions Key Dimensions )
Name Weight(kg)
L LM LC | S | QW | T |W | U

FEO9A,FE06D,FEO5G,FEO3M 2353 177.3 89.6 | 19 | 25 3 6.58

FE15A,FE11D,FEO9G,FEO6M 2553 197.3 |109.6 | 19 | 25 3 8.28

FE22A,FE16D,FE13G,FEOSM 275.3 217.3 | 1296 | 22 | 25

5|5
5|5
6| 6 |35 10.02
7| 8

FE30A,FE22D,FE17G,FE12M 294 236 148 | 24 | 36 4 11.59

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

B FF Series | APM-FF30A, FF22D, FF20G, FF12M,
APM-FF50A, FF35D, FF30G, FF20M,
APM-FF30M, FF55D, FF44G, APM-FF44M

(Y == | BE
b g (u;sﬁhu;z”-“::ﬂ) (Power 5.“:, C:::cw Pins)
| = EE———
Ll e N | I E
: o o (Single Tum l::nrh( Connector Pins)
i — 28 ERFTT
hn I. :u&m'?spa = E ji
a2 |1z . | (Multi Turn :};od-' Connector Pins)
ﬂ.-irﬂ M0 5"
405"
<Standard>
External Dimensions Key Dimensions )
Name Weight(kg)
L LM LC | LR S QK | T | W | U
FF30A,22D,20G,12M 257.5 178.5 129 12.5
FF50A,35D,30G,20M 287.5 208.5 159 79 35 60 | 8 |10 | 5 17.4
44G,30M 3315 252.5 203 25.2
44M 384.5 305.5 256 42 60 | 8 |12 | 5 33.8
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14 5 s
e o § o Ajlulolr
nE E e
’ PRa T [ P——
P ——
_Iﬂ_1
Ml 1 A | N e
B E|:¥
3:| N e (mﬂl’wliuummm:
Lm | | | e e e
fiacinizyr T - 517 (\Ml;plhihmm)
405"
<Brake>
External Dimensions Key Dimensions )
Name Weight(kg)
L LM LC S T w U
FF30A,22D,20G,12M 308.9 | 229.9 | 128.7 19.7
FF50A,35D,30G,20M 338.9 | 259.9 | 158.7 35 8 10 5 24.6
44G,30M 382.9 | 303.9 | 202.7 32.4
44M 4359 | 356.9 | 234.7 42 8 12 5 41.0

Note 1)  FF30M or above models have eye bolts.

Note 2)  Use DC power (24V) to operate the brake.

B FG Series | APM-FG22D, FG20G, FG12M,
APM-FG35D, FG30G, FG20M,
APM-FG55D, FG44G, FG30M,

APM-FG44M
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4. Product Specifications

External Dimensions Key Dimensions .
Name Weight(kg)
L LM LC S T W U
FG22D,FG20G,FG12M 229.5 164.5 115 15.42
FG35D,FG30G,FG20M 250.5 185.5 135 35 8 10 5 20.22
FG44G,FG30M 282.5 217.5 168 28.02
FG44M 304.5 239.5 190 42 8 12 5 33.45

%o oA
£0 O,
pole phig

ETEE
E
— i
Ni=—
<Brake>
External Dimensions Key Dimensions Weight(
Name
L LM | LC | S T W U kg)
FG22D,FG20G,FG12M 295.7 230.7 | 114.2 29.23
FG35D,FG30G,FG20M 316.7 251.7 | 135.2 | 35 8 10 5 34.03
FG44G,FG30M 348.7 283.7 | 167.2 41.83
FG44M 370.7 305.7 | 189.2 | 42 8 12 5 47.26
Note 1)  Use DC power (90V) to operate the brake.
B FAL Series | APM-FALRA, FALO1A, FALO15A
LS 10-43




10. Product Specifications

<SH-INA-D4R,Suntone: <Power conecior pin amays

4
I

VAN

HEG + 2108422-1({Tyco)
CONTACT

2062381-2(Tyeo)»

<Encoder cormecior pin array

Power Supply Connector
I'd A ad | Y| Encoder Connector
S mmm o - ILN ]
[ 1
g 4
.
é!
PE“ 12 LAY
25 1c” 364
DDA JLM£0.5"
105"
Witk Turn (M) | Wulsi Turn (M)
ﬁﬁ Pin He. | Sighal netee | Fib Wo. | Sl petiee
Tl 1 m B = Fin Mo.|Signal name
1|V i sl ! il 1 B
T Ty 3 | GNB | 8 | W0A
PE | Fo & oy ] Y 2 B2
<HASE ASSY : 2108418-1{Tyeo)_5 Shield

<JNAATOIPN-R Tyoo  <Frake connector pin aray>

External Dimensions Weight
Name
L LM LC LA (kg)
FALR5A 103.2(139.6) | 78.2(114.6) 49.5 23 0.31(0.66)
FALO1A 120.2(156.6) | 95.2(131.6) 66.5 35 0.45(0.80)
FALO15A 140.2 115.2 86.5 35 0.61

NOTE 1) Use DC 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.
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4. Product Specifications

H FBL Series | APM-FBLO1A, FBLO2A, FBL0O4A

-

o, H

A

<Cross Section of Shaft/Key, 5/C

{SH—JNH—'.'HEJ-"SunI::nn} Power coppectar pin

N

s Hek

II,'_IIILIEE.J.

Ry
L)

N

.

o

%

;ﬂg.l

2V
J1W
FE | F&

<BASE ASSY @ 2108418-1(Tyeo)
HSG + 2108422-1{Tyco)

-

=

Pomw Sipply Comactr %‘ T
o \}E [ | mJE
T J”CF{ ik
—
——
= IH B
|30 it 40z
P— Lk 8
L0 s
278 BT
;rﬁ gE;: :-I '.'i.-f-:l
f | r
= R
Al I h

<ln the caose that extraction direction of cable
iz on the cpposite direction of Axiz>

Witlti Turn (M) | Mulsi Turn (M)
Fin Ne. | Sighdl neve | Fin Ne, | Sighdl e
1 M& [ WE
7 50 ] ]

T | R | B | WA
3 i} 8 ]

5 | Ghield

CONTACT © 2069391-2(Tyea)>

<Epcoder cormector pin array>

Signal name

1 Bl

Z B2

!MN‘-&TEIF'F'JH—R,"[FE} <Brke coprectar pn arags

Name

. . Key
External Dimensions ;
Dimensions Weight
(kg)
L LM LC S H T|W|U

LS’
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10. Product Specifications

FBLO1A 107.2(147.2) 77.2(117.2) 48.5(48.3) 14 | -0.018 | 5 3 0.56(1.3)
FBLO2A 118.2(158.2) 88.2(128.2) 59.5(59.3) 14 | -0.018 | 5 3 0.74(1.48)
FBLO4A 138.2(178.2) 108.2(148.2) 79.5(79.3) 14 | -0.018 | 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.

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

o I I

L —

N4

<{ross Section of Shatt/Key, 5/C 2:1>

) bnmiey JT \ | et S
4 FE-II=H-:-1I@ J_l = J]'H'I: ﬂﬂ f_ mi
= i
7
a T
'E' N By S . - - - - - —_——
« (B b
2 ] H
3 15
% LT A%
“LEEG ST
T — —
T N IR T S
Tl 7 =)
- ﬁ,E]]m—f’ Irl'-'Tﬂ.’:i.J
El L]
—
[
|
<lh the case that extraction direction of cable

iz on the opposite direction of Axis>
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SH=INA=04R Suntane <Power conmeciar pin amay>

Willti Turm (M) | MUl Turn (M)
Pin Me. | Sighdl neve | Fin Mo, | Sighdl e
1 M4 [ e
7 50 T 0
T [ OE | B | VIOR
[ if] g +
<BASE ASSY : 210B418-1(Tyeo)_5 [ Shield

HSG : 2108422-1({Tyco)
CONTACT © 2069391-2{Tyea)s

<Encoder corpecior pin- arrays

Signal name

1 B!
2 B2

CINATOIPIN-F Tyeo>  <Brake connectar pin army

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 | -0018 | 5 5 3 | 1.52(2.32)/1.26(2.06)
FCLO6A,FCLOSD | 156.7(197.5) | 116.7(157.5) 88(87.8) 19 | -0021 | 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.
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10. Product Specifications

10.2 The Servo Drive

10.2.1 Product Features

Name| L7NA L7NA L7NA L7NA L7NA L7NA L7NA | L7NA
Item 001B 002B 004B 008B 010B 020B 035B 050B
Main power 3-phase AC 200-230 V (-15-10[%]), 50-60 [Hz]
Input power
Control power Single-phase AC 200-230 V (-15-10[%]), 50-60 [Hz]
Rated current (A) 1.4 1.7 3.0 5.2 6.75 13.5 16.7 32
Peak current (A) 4.2 5.1 9.0 15.6 20.25 40.5 50.1 96
Encoder Type Serial 17 bit/19 bit/21 bit
Speed control | ). imum 1: 5000
range
Frequency response | Maximum 1 kHz or more (when the 19-bit serial encoder is applied)
Control
performance 10.01% or lower (when the load changes between 0 and 100%)
Speed change rate B
10.1% or less (temperature of 25C (+10))
Tor-q-ue control Within +1%
repetltlon accuracy
Profile Position Mode
Profile Velocity Mode
s red d d Profile Torque Mode
UppOI’(ZiA‘]I"(I.)VZF; modes Interpolated Position Mode
Cyclic Synchronous Position Mode
Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode
Homing Mode
Total 6 input channels (allocable)
Digital input PCON, GAIN2, ALMRST, HOME, P-OT, N-OT
9 P Above 6 functions can be used selectively for assignment.
Signal can be set as positive logic or negative logic.
Digital .
outloutout Touch brobe inout There are 2 input channels.
nputioutpu P P Provides rising and falling edge detection functions for each channel.
Total 4 channels (allocable)
. ALARM, READY, ZSPD, BRAKE, INPOS, INSPD, WARN
Digital output . .
Above 7 outputs can be used selectively for assignment.
Signal can be set as positive logic or negative logic.
Addltl(.mal. usB Program download is available with USB Communication.
communication
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Name| L7NA L7NA | L7NA L7NA L7NA L7NA L7NA | L7NA
Item 001B 002B 004B 008B 010B 020B 035B 050B
Dynamic Standard built-in brake (activated when the servo alarm goes off or when the servo
braking is off).
R ti - . .
egf:;;zlve Both the default built-in brake and an externally installed brake are possible.
Displ
'Sp_ay Seven segments (5 DIGIT)
function
Self-setti . .
Built-in functions (:uni(:iol:g The [Mode] key changes the content displayed in the 7 segments.
Additional . . .
) Auto gain tuning function
function
Overcurrent, overload, overvoltage, low voltage, main power input error, control
Protection power input error, overspeed, motor cable, heating error (power module heating,
function drive temperature error), encoder error, excessive regeneration, sensor error,
communication error
Temperature 0 ~50[C]
Environment Humidity 90% RH or less (no condensation)
Environment Indoors in an area free from corrosive or combustible gases, liquids, or dust.
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10.3 Outline Diagram

H L7NAOO1B - L7NA0O0O4B
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H L7NAO20B ~ L7NA035B
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| L71lgOAOSOB

T S_——
]. © = =| I . A n
1 T Tl
T BHEH &
As [ ] T
a E I . i
I' i
eep 237 250 [ il cuey U
E O0g
e 565 WU U 6
=i
192,5
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10. Product Specifications

10.4 Options and Peripheral Devices

mOption (serial encoder cable)

Category P,ilc;%ft Name (Note 1) A‘U’gg’:gle Specifications
Motor connection Drive connection (CN2)
":1;\ 5 ; __~TJe T
=T S E— — | %%H:
All models OB T T
: of QRO = N
Serial type APM-SA, (@)l : A
For eg;g?eer APCS- (Coming) T[]0 T T
signaling ECOOICS APM-SB, 5 [saew0
(Small . <Driver Connection>
capacity) and <Motor Connection>
APM-SC | 1 Motor connection
Series a. Cap specifications (9 positions): 172161-1 (AMP)
b. Socket specifications: 170361-1 (AMP)
2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008 (3M)
b. Connector specifications: 10114-3000VE (3M)
3. Cable specifications: 3Px0.2SQ or 3Px24AWG
Motor connection Drive connection (CN2)
- 1 I?ﬁr—"‘rﬂ' "l it
2 :‘:! ‘u' | k I
Multiturn All models 500 r.l = e e
- o flsE
For eg;gldeer APCS- APM-SA, T &
signaling (Small EDOOCS1 (Coming) e
capacity) APM-SB, <Mator connaction = <Diriva connaction > <Battary csmnacticn =
and - )
APM-SC 1. Motor connection
Series a. Cap specifications (9 positions): 172161-1 (AMP)
b. Socket specifications: 170361-1 (AMP)
2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008 (3M) or
SM-14J(Suntone)
b. Connector specifications: 10114-3000VE (3M) or
SM-14J(Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG

Note 1) The [ in the name indicates the type and length of each cable. Refer to the following table

for this information
Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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Applicab
Category P,{g#::t Nami)(Note le Specifications
Motors
Dwiwa connacticniCMLY)
= @i
APCS- T
ECOOES-0 =
*Front =
Flat motor APCS- All —
type EJJLES models
For encoder (Load of R e
signaling cable direction) APM-FB T T
(small APM-FC | 1. 1. Motor connection
capacity) * Rear : Series a. Cap specifications: 2201825-1(Tyco)
E"‘A"‘D‘%SS R b. Socket specifications : 2174065-4(Tyco )
R i 2. Drive connection (CN2)
ear e
direction) a. Case specifications: 10314-52A0-008(3M) or
SM-14J(Suntone)
b. Connector specifications:10114-3000VE(3M) or
SM-14J(Suntone)
3. Cable specifications: 3Px0.2SQ or 3Px24AWG
Motor connachon Driva cannactianiThil)
- . = He ] o, _.-'-F-.
= | -1 Iéf‘ T w= A
- I A * i
=1
APCS- [w [zl fe
ETOOES1-O g 2| e |mm e
' ¥ I.-.—':'\. _—
*Front : All B 3 I I
Multiturn APCS- models a [ = i
type EfTTESL of oy = =
For encoder (Load APM-EB T 8|
signaling cable direction) il (T
APM-FC
(Sma” Series . = Motor connactor=- Drviva connactor Battary connacto
capacit .
pacity) ’;\i%asr : 1. Motor connection
ETTESIL-R a. Cap speC|f|c_a.t|on.s: 2201825-1(Tyco)
(Rear b. Socket specifications : 2174065-4(Tyco )
direction) 2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008(3M) or
SM-14J(Suntone)
b.Connector specifications:10114-3000VE(3M) or
SM-14J(Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG

Note 1) The (17 in the name indicates the type and length of each cable. Refer to the following table
for this information

Cable length (m) 3 5 10 20

Robot cable FO3 FO5 F10 F20

Regular cable NO3 NO5 N10 N20
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Category P,i&?#gt Namel)(Note A%’g't%?zle Specifications
Motor connaction Drriva comnactioniCMa)
ald BN
m : .t |I
All models . = 22 i o2
of “ ()
APM-SE ‘i ! .
Serial type APM-SF H_I__,
encoder APM-SG
For APCS- —
signaling cablle ECCODS APM-LF !
(medium APM-LG
capacity) APM-FE *MEtar sznnasiars *Hrie sznnaziar
APM-FF 1. Motor connection (MS:Military Standard)
APM_'FG a. Plug specifications : MS3108B(MS3106B) 20-29S
Series 2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008(3M) or
SM-14J(Suntone)
b. Connector specifications: 10114-3000VE(3M) or
SM-14J(Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG
Motor connaction Dviva connaction
= = | Ié{r o I :é fl:
L=ty A ~ AN
= Lol =
All models o1 o a8 |en
of \ -
APM-SE ) = y
Multiturn APM-SF :
. WDZ ACS APM-SG PR Tel - 1 leel (L=l ST W e ]
encoder - -
signaling cable ECOODS1 APM-LF
. APM-LG <Motor connactor= +Driva conmactars < Eattary connnactars
(medium
capacity) APM-FE '
APM-FF 1. Motor connection
APM-FG a. Cap specifications (9 Position) : 172161-1(AMP)
Series b. Socket specifications : 170361-1(AMP)
2. Drive connection (CN2)
a. Case specifications : 10314-52A0-008(3M) or
SM-14J(Suntone)
b. Connector specifications : 10114-3000VE(3M) or
SM-14J(Suntone)
3. Cable specifications : 4Px0.2SQ or 4Px24AWG

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

for this information

Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO5 N10 N20
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m Optional power cable

Cateqor Product Name Applicable Specifications
9oy 1 Name (Note 1) Motors P
Motor connection . .
Drive connection
- <
N /f = A
me = Nmﬂ — N e
e 75
T Content |Signal| Pin No.
All models [[ (@][@] " u | 1
of @@ e | ¥ | 2
Standard APM-SA ; | W 3
power APCS- APM-SB, AMP 172159-1CAP  [Bround Ling Ground) %
For power cable PGS APM-SC <Motor Connector>
(Small and
capacity) APM-HB 1. Motor connection
Series a. Cap specifications (4 positions): 172159-1 (AMP)
b. Socket specifications: 170362-1 (AMP)
2. Drive connection (U, V, W, and FG)
a. 1) U,Vand W pin specifications:UA-F1512(SEOIL)
b. 2) FG pin specifications: 1.5-4 (Ring terminal)
3. Cable specifications: 4Cx0.75SQ or 4Cx18(AWG18)
Motor connection Power Supply (DC24V)
fame || Fe——tx(T 1O
N e
\‘f{i‘*@
<Braking Power>
\_J,ﬂ Content | Signal |Pin No.
All models @ BRAKE |
Brake f WIRE 2
ower ° AMP 172157-1 CAP
P APC- APM-SA
For power cable P KB APM-SB
(Smailt” APM-SC 1. Motor connection
capacity) Series a. Cap specifications (6 positions): 172157-1 (AMP)

b. Socket specifications: 170362-1 (AMP)

2. For braking power
a. Connection terminal specifications: 1.5x3 (Ring Terminal)
b. Cable specifications: 2Cx0.75SQ or 2Cx18 (AWG18)
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Cateqor Product Name Applicable Specifications
9oty | Name (Note 1) Motors P
Motor connection Drive connection
3 oo
] i e —Ziﬂm
o \ Jul —
<Drive Connector>
kg Content |Signal Name [Pin No.
All models ,%3 CX\\ u A
Standard of l \8O O¢ "l /" Mo_mr ¥ B
. tandar APCS- APM-SE \\ _,% Wire ; .
or power [;J:C;Vt\)/leer PITHS APM-EE MS3108820-45 Ground D
APM-HE <Motor Connector>
Series
1. Motor connection (MS : Military Standard)
a. Plug specifications: MS3108B(MS3106B)20-4S
2. Drive connection (U,V,W,FG)
a. U, V and W pin specifications: 2512
b. FG pin specifications: 2.5x4(Ring Terminal)
3. Cable specifications: 4Cx2.5SQ or 4Cx14AWG
Motor connection Drive connection,,.:
cortant Ead WD B ol
Power .
cable APCS i
For power | (brake PHTHN-B All models
type) of K1531002.20-155 F
APM-SE F-1534 Braka Atachmant <Motor connection>
APM-FE
Series 1. Motor connection
a. Plug specifications: MS3108B20-15S(MS Al)
2. Drive connection
a. U, V and W pin specifications: 2012
b. Cable specifications: 4C x 2.5SQ or 4C x 12AWG
c. FG pin specifications: 2.5 x 4(Ring Terminal)
3. Brake power connection
a. BK pin specifications: 1.5 x 3(Ring Terminal)
b. Cable specifications: 2C x 0.75SQ or 2C x 18AWG
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Categor FEE e NETUTS AaplieEtsle Specifications
9oy 1 Name (Note 1) Motors P
Motor connaction Drwviva connartion
L J
Corent| Laad Wira | Pin Mol
All models
of Mot
APM-SF wira g
For power Siandord APCS- ﬁ\i’:\"ﬂ'ig
ower o -
Fz:able PLLLIS APM-EG <Motor connector>
Series 1. Motor connection (MS : Military Standard)
Below a. Plug specifications: MS3108B(MS3106B)22-22S
3.5KW 2. Drive connection (U,V,W,FG)
a. U, V and W pin specifications: F2512
b. FG pin specifications: 2.5x4 (Ring Terminal)
3. Cable specifications: 4Cx2.5SQ or 4Cx14AWG
Motor connection Drive connection @5@
[T D
I JUEE )
contnet | ead wire [ Pin No. [ €0Ior 1 Line Colo
i} A | bluesky] red
Motor W B brown | white
areund D [geenyeicd green
Brake £
M53108B20-155
A” mode|S F130 Brake Attachment e r
Power of <Motor connection>
cable APCS- APM-SF 1. Motor connection
Forpower | = ake | PiPB :mti a. Plug specifications: MS3108B24-10S(MS A}
type) : 2. Drive connection
Series a. Cable specifications: 4C x 2.5SQ or 4C x 14AWG
Below b. pin specifications: 2.5 x 4(Ring Terminal)
3.5KW 3. Brake power connection
a. BK pin specifications: 1.5 x 3(Ring Terminal)
b. pin specifications: 2C x 0.75SQ or 2C x 18AW
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Cateqor Product Name Applicable Specifications
9oty | Name (Note 1) Motors P
Motor connection Drive connection &2
e { I =
s 2
All models
of e Content| Lead Wire |Pin No.
oy 4] A
APM-SF [ ( et Motor V4 B
APM-SG \ \\\ BO F &) Wire W @
Standard APCS- APM-FF \‘\-l_;"--k.i,- A Ground D
PLIOCJS s
For power power (new APM-FG MS3108822-225
H F180 Series Standard
cable model) Series
above 1. Motor connection (MS : Military Standard)
3.5KW a. Plug specifications: MS3108B(MS3106B)22-225
below 2. Drive connection (U,V,W,FG)
Skw a. U,V and W pin specifications: 6012
b. FG pin specifications: 6.0 x 5 (Ring Terminal)
3. Cable specifications: 4Cx6.0SQ or 4Cx10AWG
Motor connection Drive connection
Power Supply (DC24V)
Content Lead Wire |Pin No
All models ool v | B
Wire W G
of —
APM_SF Brake : -+ - E
Power APM-LF 2824105 e i
cable APCS- APM-FF 10 e stechmens
For power POOOLB .
(brake Series )
type) (new above 1. Motor connection
model) 3 5KW a. Plug specifications: MS3108B24-10S(MS)
below 2. Drive connec.tllon .
5KW a. Cable specifications: 4C x 2.5SQ or 4C x 14AWG

b. pin specifications: 2.5 x 4(Ring Terminal)
3. Brake power connection
a. BK pin specifications: 1.5 x 3(Ring Terminal)
4. Cable specifications: 2C x 0.75SQ or 2C x 18AW
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Cateqor Product Name Applicable Specifications
9oy 1 Name (Note 1) Motors P
Motor connection Drive connection
y"-@
mif) ——
L) 4 Nar .
APCS- \bjm
ULUFS-U <Driver connection>
\I\I
‘n“‘, Content | Signal | Pin No. |Color1|Color2
*Front : % T L -
blue |
Elat APCS- All mc;dels ;fﬁ” v 2 Brown | White
0] WIRE . : |
= motor POOOFS APM-FB {Front Direction) (Rear Direction) _ ‘W_ ‘ GB::; Black
or power Power .(Loe.‘d ) <KNSFT04SJT» fid f b | velto | Green
direction) APM-FC
cable . <Motor connection>
Series
* Rear :
P\A\‘TCI:ZSS R 1. Motor connection
R i a. Plug specifications: KNSFT04SJ1(JAE)
dig A gf‘c:n) b. Plug specifications: ST-KN-S-C1B-3500 (JAE)
2. Drive connection (U,V,W,FG)
a. U,V and W pin specifications: 1512
b. FG pin specifications: 1.5x4 (Ring Terminal)
3. Cable specifications: 4Cx0.75SQ or 4Cx18AWG
Motor connection Drive connection
5 \’\f [mss] T
APCS' <Brake connection>
BUOCQS
,\ s '7@‘
*Front E3 D @ JED : ,
Flat APCS- All models L UCA Cont:nt Signal Pin No.
Of [Front Direction) (Rear Direction) Bra < !
motor BLLLQS e ) ‘ Wire - 2
For power (Load APM-FB <KNSFT025 )1
brake . .
d|reCt|On) APM-FC <Motor connection=
cable .
Series
* Rear :
APCS- 1. Motor connection
BLLLQS-R a. Plug specifications: KN5FT02SJ1(JAE )
(Rear b. Socket specifications: ST-KN-S-C1B-3500 (JAE )
direction)

2. Brake power connection
a. connection terminal specifications: 1.5x3(Ring Terminal)
3. Cable specifications: 2Cx0.75SQ or 2Cx18AWG
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Cateqor Product Name Applicable Specifications
9oty | Name (Note 1) Motors P
Motor connection Drive connection
=7 - . N
(o ] { :u_,jizﬂg
(TN
-
All models (6 }I Content| Signal Pin No.
Brake APCS' Of ‘ I‘ ‘ F‘ Brake A
PLIIISB APM-SG \QB/ we | | B
For power Power APM-LG --
Cable (new i MBS TS <Brake connection>
model) APM-FG
Series
1. Motor connection
a. Plug specifications: MS3108B14-7S(MS)
2. Brake power connection
a. connection terminal specifications: 1.5x3(Ring Terminal)
3. Cable specifications: 2Cx0.75SQ or 2Cx19AWG

Note 1)  The (01 in the name indicates the type and length of each cable. Refer to the following table for
this information.

Cable length (m) 3 5 10 20
Robot cable FO3 FO5 F10 F20
Regular cable NO3 NO05 N10 N20
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H Optional cables

Category | Product | Type Name | Applicable e
. ification
NG (r%g 1) Drive Specifications
Motor Side Connector
({
u 1
ﬁ;g v 2
w 3
[Frc Direction) (Renr Direction) e Fe hd
APCS- 1. Motor side connector
PLCCLS (Front a. PLUG : SM-JN8FT04 (SuntoneA})
ron
Power All models of b. Socket : SMS-201 (SuntoneA})
cable for L Direction)/ APM d
i - 2. Drive side connector (U,V,W,FG
For power series FAL/EBL/ECL . .( )
(small APCS- POOOLS- . a. U,V W pin connection:1512
capacitor) Series . . .
R(Rear b. FG pin: 1.5x4 (Ring Terminal)
Direction) 3. Cable : 4Cx0.755Q or 4Cx18AWG

4. Remark: For FAL motor, after connect power cable

first, connect Encoder cable

(Front Direction) (Rear Direction)

yion | 10-61




10. Product Specifications Ls

m Optional cables

o Product Name Applicable Specificati
ategory Name (Note 1) Drive pecifications
[Upper controller] [Servo drive — CN1]
Indicates Pin no. @ il
—
For APCS- . &
signaling CN1 Cable CN1 A L7N Series i
1. Drive connection (CN1)
a. Case specifications: 10320-52A0-008(3M)
b. Connector specifications: 10120-3000PE(3M)
2. Cable specifications: ROW-SB0.1Cx20C(AWG28)
Terminal block connection
Drive connection
9 o .
4 © T
1. Drive connection (CN1)
a. CASE specification : 10320-52A0-008(3M)
APCS- L7N
T/B CN1T/B L7NCN1T- SERIES b. CONNECTOR specification : 10120-3000PE (3M)
ooo
c. CABLE specification : AWG28 x 10P
2. Terminal block connection
a. CONNECTOR specification : HIF3BA-20D-
2.54R(Hirose)
b. Terminal block specification : XTB-20H(Samwon Act)
3. Cable length
Serial No. HO1 HO2 HO3 HO4
Length 0.5m im 15m 2m
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[PC - USB port] [Servo drive — CN5]
HES O
1. PC connection: USB A plug
2. Drive connection (CN5): Mini USB 5P plug
o 3. Electrical requirements:
. For. Communicati APCS- L7 Series Double shielded, twisted pair, EMI filter installation
signaling on cable CN5L7U o
(similar product: KU-AMB518 by SANWA)
@ - 11 1
CN1 APC- .
CN L7N Series
Connector CN2NNA {© 20 10
1. Case specifications: 10320-52A20-008(3M)
2. Connector specifications: 10120-3000PE(3M)
7
=
CN CN6 APCS-CN6J | L7N Series 5|8
Connector 718
e |
1. Plug Connector Kit : 2040008-1(TE)
CN6 L7N OPEN
CN Connector | APCS-CNBK SERIES OPEN
Wireing
Schematic
1. MINI I/O By-Pass Connector : 1971153(TE)
Pin Signal Color
@ 1 | TX/RX0 Plus |White/Orange
2 TH/RX0 Minus Qrange
3 TH/RX1 Plus White/Green
4 TX/RX2 Plus Elue
CN3/4 APCS RJ"E[:_E;G 5 | TH/RX2 Minus | White/Blue
- o FrEvEr= B TH/RX1 Minus Green
CN Connector CN4NNA L7N Series 7 | TRX3 Plus | White/Brown
8 TH/RX3 Minus Brown
plate Shield
1. Connector specifications: 44915-0021(MOLEX)
2. Plug Housing specifications: WRJ-45(WIztek)
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-
LS Mecapion

Note 1)  The [ in the name indicates the length of each cable. Refer to the following table for this
information.
Cable length (m) 1 2 3 5
Indication 01 02 03 05
m Optional braking resistance
Product Name Applicable e
Category Name Drive Specifications
188,35 300 :
172 J
I N - ]
5 m?, I == ——
Braki APC L7NA001B - = =
. raking -
Resistance resistance 140R50 L7NA002B s
L7NA004B |
&I . =t
198
:-s' 2
Nes 2 Ju|
5 500 ol
: Braking APC- L7NA008B I
Resistance resistance 300R30 L7NAO10B %
£ = ——" m
| 215 |
L7NA020B
. Braking APC- (2P)
Resistance resistance 600R30 L7NAO35B
(3P)
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T i
218
165
[n]]
ul
10| 235 ll
i
=
218
. Braking APC- L7NAO50B 195
Resistance | | <ictance 600R28 (4P)
1 235
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11. Maintenance and Inspection

11.

11.1

Maintenance and Inspection

Maintenance and Inspection

This chapter explains how to perform basic maintenance and inspection tasks as well as
diagnose and troubleshoot the servo motor and drive.

11.1.1

1. Measuring the motor voltage: The PWM controls the voltage output from the servo amp to the motor.

Precautions

Because of this, the waves take the form of pulses. Use a rectifier voltmeter for accurate

measurements because different meters may produce different results.

2. Measuring the motor current: Use a moving iron ammeter and wait for the motor's reactance to

smooth the pulse waveform into sine waves.

3. Measuring the electric power: Use an electrodynamometer based on the 3 power meter method.

4. Other gauges: When using an oscilloscope or digital voltmeter, do not allow them to touch the
ground. Use a 1 mA or less input current gauge.

11.1.2

What to Inspect

Wait at least 10 minutes after turning off the power before beginning the inspection because
the condenser can hold enough voltage to cause an electrical accident.

(2) Inspecting the Servo Motor

A\ Caution

Wait at least 10 minutes after turning off the power before beginning the inspection because the
condenser can hold enough voltage to cause an electrical accident.

Inspection Iltem

Inspection Period

Inspection and
Handling

Notes

Vibration and
sound check

Monthly

Touch the motor and
listen for sounds.

The feel and sounds
should be the same as
usual.

Inspect the exterior
of the motor

Depends on the amount
of contamination or
damage.

Clean the motor with a
cloth or air pressure.

Measure the
insulation
resistance

At least once a year

Disconnect the motor
from the drive and
measure the insulation
resistance.

A normal resistance

level is 10 M? or higher.

Note 1)

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

Replace the oil
seal

At least once
every 5,000 hours

Remove the oil seal
from the motor and
replace it.

This only applies to
motors with an oil seal.
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Inspection Item

Inspection Period

Inspection and
Handling

Notes

General inspection

years.

At least once every
20,000 hours or after 5

center.

Contact our service

Do not disassemble the
servo motor yourself.

Note 1)

(3) Inspecting the Servo Drive

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

Inspection Inspection . What to do if you find an
ltem Period [TEEEEIEN 2 0EEE abnormality
Clean the
main body At least once | Check if there is any dust or Clean it with air pressure or
and control ayear oil on the components. a cloth.
board
Check for At least once Check whether the screws are
looSe Screws a vear loose on the terminals and Tighten the screws.
y connectors.
Check for
gﬁ;egﬂvtﬁe At least once Check for discoloration,
par damage, or disconnection Contact our company.
main body or a year
caused by heat.
the control
board

11-67




11. Maintenance and Inspection Ls

11.1.3 Replacing Parts

Mechanical friction and aging may deteriorate the following parts or even cause them to
malfunction. This makes it important to conduct regular maintenance checks and replace
worn parts.

1.

2.

The smoothing condenser: 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.

The relays: Check for bad connections and wear and tear on the contacts caused by switching
currents. Arelay is obsolete when its accumulated number of switches reaches 100,000,
depending on the power capacity.

Motor bearings: Replace the bearings after 20,000 to 30,000 hours of operation at the rated speed
under the rated load. Replace the bearings if abnormal sounds or vibrations are detected during
inspection, depending on the operating conditions.

The Standard Part Replacement Cycle

Part Name Standard Replacement Cycle Method
Smoothing condenser 7-8 years .ReP'aC.e (determine after
inspection).
Relays - Determine after inspection
Fuses 10 years Replace

Aluminum electrolytic Replace with new boards

condensers on printed 5 years (determined after inspection)
boards
Cooling fans 4-5 years Replace
Motor bearings - Determine after inspection
Motor oil seal 5,000 hours Replace
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11.2 Diagnosing and Troubleshooting
Abnormalities

AL-[] appears if a problem occurs during operation. If this happens, try to solve the problem
by following the troubleshooting advice given in this section. If the problem persists, contact

our service center.

11.2.1 The Servo Motor

Cause of abnormalities, inspection procedure, and troubleshooting methods

Symptoms

Causes

Inspection process

Remedies

The motor
does not
move.

The P-OT and N-OT inputs
are off.

Refer to section 3.6, "Signals."

Turn on the P-OT and N-OT
inputs.

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.

The external wiring is
incorrect or the cables are
disconnected.

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.)

Motor rotation

The connection is bad.

Check the connection of the motor
lead terminal.

Fix any bad connections.

The input voltage is low.

Check the input voltage of the drive.

Change the power source.

The parameters are set
incorrectly (the inertia, gain,
and time constants).

Check the parameters.

is 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 lower) 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.
motor.
The motor Reduce the load.
overheats. Check the load on the drive. Increase the
Overloads occur. Check the acceleration/deceleration [|acceleration/deceleration time.
time. Use a motor with a greater
capacity.
The magnetic power of the  |Check the counter voltage and R
. eplace the motor.
magnets is reduced. voltage waveforms.
Tighten the coupling screws and
Coupling is bad. measure the concentricity of the Readjust the coupling.
Lo connection.
The device is
making a The bearings are abnormal. Check the bearings for vibrations and Contact us.
strange sounds.
sound.

Refer to Chapter 6, "Object
Dictionary."

>
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11.2.2 The Servo Drive

If an alarm occurs, then the malfunction signal output contact (ALARM) goes off and the dynamic brake stops the

motor.
Alarm Code Name Details What to check
Check for incorrect wiring in the drive
output and encoder.

groan Check the motor ID, drive ID, and

AL T U IPM Fault Overcurrent (H/W) encoder settings.

Determine whether there is a conflict
or binding in the equipment.

Check for incorrect wiring in the drive
output and encoder.

AL - 11 IPM temperature IPM overheat Check the motor ID, drive ID, and
encoder settings.

Determine whether there is a conflict
or binding in the equipment.

Check for incorrect wiring in the drive
output and encoder.

gl -y Overcurrent Overcurrent (SW) Check the m_otor ID, drive ID, and
encoder settings.

Determine whether there is a conflict

or binding in the equipment.

Check whether the U-phase current
oA offset [0x2614] and V-phase current

AL - 15 Current offset Abnormal current offset offset [0x2615] are 5% of the rated
current or higher. Replace the drive.
Check for incorrect wiring in the drive
output and encoder.

0000 Check the motor ID, drive ID, and

AL - 1A Overcurrent (/CL) Overcurrent (H/W) encoder settings.

Determine whether there is a conflict
or binding in the equipment.
Determine whether there is a conflict
or binding in the equipment.
Check the load and the condition of

. . the brake.

At -21 Continuous overload Continuous overload . o .
Check for incorrect wiring in the drive
output and encoder.

Check the motor ID and encoder
settings.
Check the temperature inside the
- . drive [0x2610].
el ol Room temperature Drive overheat

AL -de P Install a cooling fan and check the
load.

Check the input voltage, regenerative

AL-23 Regen. Overload Regenerative overload | braking resistance, and wiring.
Replace the drive.

AU <24 Motor cable open Motor disconnection Check the wiring of the motor.

Ai-3n Encoder comm. Serlal_en(_:oder Check for incorrect wiring of the serial

communication error encoder.
0 oga Encoder cable Check whether the encoder cable is

AL-31 Encoder cable open disconnection disconnected.
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setting error

Alarm Code Name Details What to check
AL -37 Encoder data error Encoder data error \?Vlr:ﬁ%k the encoder settings and
Ay -33 Motor setting error Motor ID setting error Replace the encoder.
Low voltage of Back Up battery, when
Absolute encoder is applied.
,':,’,'_ 2 _-75 Low Battery Error Low voltage error * Reset the operation after changing
battery.
(Applied after S/W Ver 1.3)
R -un Under voltage Low voltage C_h_eck input voltage and power unit
wiring.
Check the input voltage and wiring.
Check the braking resistance for
damage.
e Overvoltage Overvoltage
AL -4 g g Check for excessive regenerative
operation. Check the regenerative
resistance.
AL-H7 RST power fail Main power failure Check the power unit wiring and
power supply.
AL -4 Control power fail Control power failure Check the power unit wiring and
power supply.
Check the encoder, encoder settings,
roon _ encoder wiring, gain settings, motor
AL -4 Over speed limit Overspeed wiring, motor 1D, electric gear ratio,
and speed command scale.
Check the Following Error Window
[0x6065], wiring and limit contacts,
_ gain setting values, encoder settings,
AL -5 Position following Excessive position error | and electric gear ratio settings. Check
the load on the equipment and
whether there is binding on the
equipment.
Check value of difference between
01 Oy Encoder Position Difference between 2 internal and external encoder or
2 edinde e Difference encoders external encoder when Full-Closed
control
[T EtherCAT1Comm.Err
EtherCAT Check the CN3 and CN4 connectors
AL-E& EtherCATZComm.Err communication and the EtherCAT communication
malfunction cable. Replace the drive.
AL -En EtherCATSCOmm.Err
0000 : . . : Restore the default parameters
AL -7 Invalid factory setting Invalid factory settings
[0x1011].
gy .77 GPIO setting Output contact point Restore the default parameters

[0x1011].
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A warning code appears in the current operation status [St-00] if the servo drive is operating abnormally. Check the
warning code to determine what you need to inspect. For EMG [W-80] errors, however, the dynamic brake stops the

motor.
Warning
State Name Details and causes What to check
(CODE)
The equipment does not receive main
H-01 RST_PFAIL Main power phase loss power when the handling method for the
main power phase loss [0x2003] is set to 1.
_ The output voltage of the encoder backup
H-07 LOW_BATT Low battery battery is insufficient when applying an
absolute encoder.
H-0y OV TCMD Excessive Torque You have exceeded the maximum number
- Command of torque commands.
H-n@ OV VCMD Excessive speed You have exceeded the maximum number
- command of speed commands.
Ty} . The accumulated overload has reached the
R OV_LOAD Overload warning overload warning level [0xX200A].
1] . . The electric current capacity of the motor is
H-dd SETUP Capacity settings larger than that of the drive.
] . The DC-link voltage is 190V or below when
K UD_VTG Low voltage warning second bit of [0x2003] is set to 1.
{007 . Check the emergency stop contact signal
H-80 EMG EMG warning and the external 24 V power.
EHBES STO connection error STO connection error g:tﬁﬁg the operation and connection
SPAE CCW Limit CCW Limit on setting Check the setting and point of contact.
-nok CW Limit CW Limit on setting Check the setting and point of contact.
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B Servo Drive Overload Graphs (400 W or less)

(1) Rotation overload graph

AL-21 AL-21
Load Occurri . Load Occurri .
(%) ng Time [das bl (%) ng Time idas bl
(sec) (sec)
100% or .
less
110 55776.0 89241.6 33465.6 210 66.8 106.9 40.08
120 13944.0 22310.4 8366.4 220 50.1 80.2 30.06
130 6197.3 9915.7 3718.38 230 38.5 61.6 23.1
140 3486.0 5577.6 2091.6 240 30.3 48.5 18.18
150 1183.0 1892.8 709.8 250 24.2 38.7 14.52
160 566.0 905.6 339.6 260 4.2 6.7 2.52
170 318.0 508.8 190.8 270 3.8 6.1 2.28
180 198.0 316.8 118.8 280 3.4 5.4 2.04
190 131.0 209.6 78.6 290 3.0 4.8 1.8
200 92.0 147.2 55.2 300 2.7 4.3 1.62
Load curve during rotation
100000.0
10000.0 \
1000.0
A
(]
@
(O]
£ 100.0
=
. §
1.0
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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(2) Stoppage overload graph

AL-21 AL-21
Occurrin . Load Occurri .
0,
Load (%) g Time Max Min (%) ng Time Max Min
(sec) (sec)
100% or o
less
110 37937.7 60700.3 | 22762.62 210 50.1 80.2 30.06
120 9483.9 15174.2 5690.34 220 38.5 61.6 23.1
130 4215.1 6744.2 2529.06 230 30.3 48.5 18.18
140 2371.0 3793.6 1422.6 240 9.7 15.5 5.82
150 926.0 1481.6 555.6 250 8.3 13.3 4.98
160 470.0 752.0 282 260 3.8 6.1 2.28
170 273.0 436.8 163.8 270 34 54 2.04
180 173.0 276.8 103.8 280 3.1 5.0 1.86
190 117.0 187.2 70.2 290 2.7 4.3 1.62
200 66.0 105.6 39.6 300 2.5 4.0 1.5
Load curve when stopped
100000.0
10000.0 —\
1000.0
m
()
L
(]
g 1000
=
10.0
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B Servo Drive Overload Graphs (SA type,100 W or less)

(1) Rotation overload graph

AL-21 AL-21
Occurrin . Load Occurri .
0,
Load (%) g Time Max Min (%) ng Time Max Min
(sec) (sec)
100% or .
less
110 1696.0 2713.6 1017.6 210 5.2 8.3 3.12
120 424.0 678.4 254.4 220 4.4 7.0 2.64
130 188.4 301.5 113.064 230 3.8 6.1 2.28
140 106.0 169.6 63.6 240 3.3 5.3 1.98
150 70.4 112.6 42.24 250 2.9 4.6 1.74
160 26.8 42.9 16.08 260 2.6 4.2 1.56
170 20.6 33.0 12.36 270 2.3 3.7 1.38
180 16.2 25.9 9.72 280 2.0 3.2 1.2
190 13.0 20.8 7.8 290 1.8 2.9 1.08
200 10.5 16.8 6.3 300 1.6 2.6 0.96
Load curve during rotation
100W or Lower SA Type
10000.0
1000.0 \\\\
_ N\
S 100.0 B \\
) N
) \"‘-v-.
= '-—-._,_____\__--‘-‘-'\k
10.0 N .
\,________"--.--.______--

0.1
110 120 130 140 150 160 170 180 180 200 210 220 230 240 260 260 270 280 290 200

Load rate (%)

LS vconion |11-75




11. Maintenance and Inspection

LSvMecapion

(2) Stoppage overload graph

AL-21 AL-21
Load Occurri . Load Occurri .
(%) ng Time LD bl (%) ng Time i il
(sec) (sec)
100% or I
less
110 1372.8 2196.5 823.68 210 3.9 6.2 2.34
120 343.2 549.1 205.92 220 34 54 2.04
130 152.5 244.0 91.518 230 3.0 4.8 1.8
140 85.8 137.3 51.48 240 2.6 4.2 1.56
150 58.6 93.8 35.16 250 23 3.7 1.38
160 16.2 25.9 9.72 260 2.0 3.2 1.2
170 13.0 20.8 7.8 270 1.8 2.9 1.08
180 105 16.8 6.3 280 1.6 2.6 0.96
190 8.7 13.9 5.22 290 15 24 0.9
200 7.2 11.5 4.32 300 1.3 21 0.78
Load curve when stopped
100 W or Lower SA Type
10000.0
1000.0
g 100.0
)
Q
£
[

0.1
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(1) Rotation overload graph

B Servo Drive Overload Graphs (800 W and 1 KW)

AL-21 AL-21
Load Occurri . Load Occurri .
(%) ng Time [das bl (%) ng Time idas bl
(sec) (sec)
100% or .
less
110 105800.0 169280.0 63480 210 119.0 190.4 71.4
120 26450.0 42320.0 15870 220 89.2 142.7 53.52
130 11755.0 18808.0 7053 230 49.3 78.9 29.58
140 6612.5 10580.0 3967.5 240 38.8 62.1 23.28
150 2244.0 3590.4 1346.4 250 31.0 49.6 18.6
160 1073.6 1717.8 644.16 260 7.0 11.2 4.2
170 603.2 965.1 361.92 270 6.4 10.2 3.84
180 413.6 661.8 248.16 280 5.7 9.1 3.42
190 273.6 437.8 164.16 290 5.0 8.0 3
200 201.0 321.6 120.6 300 4.6 7.4 2.76
Load curve during rotation
1000000.0
100000.0
10000, 0
o 1000.0
(]
£
|_
100.0
10.0 Q

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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(2) Stoppage overload graph

AL-21 AL-21
Occurrin . Load Occurri .
0,
Load (%) g Time Max Min (%) ng Time Max Min
(sec) (sec)
100% or o
less
110 72512.0 | 116019.2 43507.2 210 93.4 149.4 56.04
120 18128.0 29004.8 10876.8 220 71.8 114.9 43.08
130 8056.9 12891.0 4834.14 230 53.7 85.9 32.22
140 4532.0 7251.2 2719.2 240 17.2 27.5 10.32
150 1770.0 2832.0 1062 250 14.7 235 8.82
160 898.4 1437.4 539.04 260 6.7 10.7 4.02
170 521.8 834.9 313.08 270 6.0 9.6 3.6
180 334.1 534.6 200.46 280 5.7 9.1 3.42
190 226.0 361.6 135.6 290 5.0 8.0 3
200 134.0 214.4 80.4 300 4.6 7.4 2.76
Load curve when stopped
1000000.0
100000.0 -
10000.0 \
m
& 1000.0
()
£
|_
100.0
10.0 K_

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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(1) Rotation overload graph

B Servo Drive Overload Graphs (2 KW and 3.5 KW)

AL-21 AL-21
Load Occurri . Load Occurri .
(%) ng Time LA AT (%) ng Time LS LA
(sec) (sec)
100% or w
less
110 4832.0 7731.2 2899.2 210 66.8 106.9 40.08
120 1208.0 1932.8 724.8 220 50.1 80.2 30.06
130 536.9 859.0 | 322.1333 230 38.5 61.6 23.1
140 302.0 483.2 181.2 240 30.3 48.5 18.18
150 257.0 411.2 154.2 250 24.2 38.7 14.52
160 229.0 366.4 137.4 260 4.2 6.7 2.52
170 200.0 320.0 120 270 3.8 6.1 2.28
180 165.0 264.0 99 280 34 54 2.04
190 131.0 209.6 78.6 290 3.0 4.8 1.8
200 103.0 164.8 61.8 300 2.7 4.3 1.62
Load curve during rotation
10000.0
1000.0
m
& 1000
(O]
E
|_
10.0

——

110 120 130 140 150 160 170 180 190 200 210 220 230 240 260 260 270 280 290 300
Load rate (%)
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(2) Stoppage overload graph

AL-21 AL-21
Occurrin . Load Occurri .
0,
Load (%) g Time Max Min (%) ng Time Max Min
(sec) (sec)

100% or o
less
110 4832.0 7731.2 2899.2 210 44.0 70.4 26.4
120 1208.0 1932.8 724.8 220 36.0 57.6 21.6
130 536.9 859.0 | 322.1333 230 30.3 48.5 18.18
140 302.0 483.2 181.2 240 9.7 155 5.82
150 154.0 246.4 92.4 250 8.3 13.3 4.98
160 110.0 176.0 66 260 3.8 6.1 2.28
170 90.0 144.0 54 270 3.4 54 2.04
180 75.0 120.0 45 280 3.1 5.0 1.86
190 61.0 97.6 36.6 290 2.7 4.3 1.62
200 52.0 83.2 31.2 300 2.5 4.0 1.5

Load curve when stopped
10000.0
1000.0

’3

& 100.0

(O]

E

|_

1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

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

B Servo Drive Overload Graphs (5.0KW)
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(1) Graph of Overload during Rotation

AL-21 AL-21
Load(%) | O°SU™ | max MIN | Load() | O°CUM | max MIN
ng Time ng Time
(sec) (sec)
100% or _
Infinite
below
110 4832.0 7731.2 2899.2 210 66.8 106.9 40.08
120 1208.0 1932.8 724.8 220 50.1 80.2 30.06
130 536.9 859.0 | 322.1333 230 385 61.6 231
140 302.0 483.2 181.2 240 30.3 48.5 18.18
150 257.0 411.2 154.2 250 24.2 387 14.52
160 229.0 366.4 1374 260 18.0 28.8 10.8
170 200.0 320.0 120 270 16.0 256 9.6
180 165.0 264.0 99 280 14.0 224 84
190 131.0 209.6 78.6 290 8.0 12.8 4.8
200 103.0 164.8 61.8 300 5.0 8.0 3.0
Load Curve During Stop
10000
1000 \\
o
(]
&Q 100
(O]
£
|_
" I
110 120 130 140 150 160 170 130 190 200 210 220 230 240 250 260 270 280 230 300
Load Factor (%)
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Time (sec)

2) Graph of Overload during Stop

AL-21 AL-21
Load(%) %C‘%"i’r:é” MAX MIN | Load(%) r%c‘#r:é MAX MIN
(sec) (sec)
100% or Infinite
below
110 48320 | 77312 | 28992 | 210 44.0 70.4 26.4
120 12080 | 193238 7248 | 220 36.0 57.6 21.6
130 539 | 8588 | 32208| 230 30.3 485 18.18
140 3020 | 4832 1812 | 240 9.7 155 5.82
150 154.0 246.4 92.4 250 8.3 13.3 4.98
160 100.0 160.0 60.0 260 3.8 6.1 2.28
170 85.0 136.0 51.0 270 3.4 5.4 2.04
180 70.0 112.0 42.0 280 3.1 5.0 1.86
190 61.0 97.6 36.6 290 2.7 4.3 1.62
200 52.0 83.2 31.2 300 2.5 4.0 1.5

10000

Load Curve During Stop

1000

100

K
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T
12. Appendix

12.1 Motor Types and IDs

Model Name ID Watt Notes Model Name ID Watt Notes
SAR3A 1 30 SE13G 75 1300
SARS5A 2 50 SE17G 76 1700
SAO01A 3 100 HEOQ9A 77 900 Hollow type
SA015A 5 150 HE15A 78 1500 Hollow type
SBO1A 1 100 SF30A 81 3000
SB02A 12 200 SF50A 82 5000
SBO4A 13 400 SF22D 85 2200
HBO2A 15 200 Hollow type LF35D 190 3500
HBO4A 16 400 Hollow type SF55D 87 5500

SF75D 88 7500
SCO04A 21 400 SF12M 89 1200
SCO6A 22 600 SF20M 90 2000
SCO08A 23 800 LF30M 192 | 3000
SC10A 24 1000 SF44M 92 4400
SCO03D 25 300 SF20G 93 1800
SCO05D 26 450 LF30G 191 2900
SC06D 27 550 SF44G 95 4400
SCO07D 28 650 SF60G 96 6000
SE09A 61 900 SG22D 111 2200
SE15A 62 1500 LG35D 193 3500
SE22A 63 2200 SG55D 113 5500
SE30A 64 3000 SG75D 114 7500
SEO06D 65 600 SG110D 115 11000
SE11D 66 1100 SG12M 121 1200
SE16D 67 1600 SG20M 122 2000
SE22D 68 2200 LG30M 195 3000
SEO3M 69 300 SG44M 124 4400
SEO6M 70 600 SG60M 125 6000
SEO9M 71 900 SG20G 131 1800
SE12M 72 1200 LG30G 194 2900
SEO05G 73 450 SG44G 133 4400
SE09G 74 850 SG60G 134 6000
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Model Name ID Watt Notes Model Name ID Watt Notes
SG85G 135 | 8500 FF30A 781 3000
SG110G 136 | 11000 FF50A 782 5000
SG150G 137 | 15000 FF22D 785 | 2200
FF35D 786 3500
FBO1A 711 100 FF55D 787 5500
FBO2A 712 200 FF75D 788 | 7500
FBO4A 713 400 FF12M 789 1200
FF20M 790 2000
FCO4A 721 400 FF30M 791 3000
FCO6A 722 600 FF44M 792 | 4000
FCO8A 723 800 FF20G 793 1800
FC10A 724 | 1000 FF30G 794 | 2900
FF44G 795 4400
FCO03D 725 300 FF60G 796 | 6000
FCO05D 726 500 FF75G 804 | 7500
FCO06D 727 600
FCO7D 728 700 FG22D 811 2200
FG35D 812 3500
FEO9A 761 900 FG55D 813 | 5500
FE15A 762 | 1500 FG75D 814 | 7500
FE22A 763 | 2200 FG12M 821 1200
FE30A 764 | 3000 FG20M 822 2000
FEO6D 765 600 FG30M 823 3000
FE11D 766 | 1100 FG44M 824 | 4400
FE16D 767 | 1600 FG20G 831 1800
FE22D 768 | 2200 FG30G 832 2900
FEO3M 769 300
FEO6M 770 600
FEO9M 771 900
FE12M 772 | 1200
FEO5G 773 450
FEO09G 774 850
FE13G 775 | 1300
FE17G 776 1700
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T
Model Name ID Watt Notes Model Name ID Watt Notes

DBO03D 601 63 FALO5A 702 50
DB06D 602 126 FALO1A 703 100
DBO09D 603 188 FAL15A 704 150
DCO06D 611 126
DC12D 612 251 FBLO1A 714 100
DC18D 613 377 FBLO2A 715 200
DD12D 621 251 FBLO4A 716 400
DD22D 622 461
DD34D 623 712 FCLO4A 729 400
DE40D 632 838 FCLO6A 730 600
DE60D 633 1257 FCLOSA 731 750
DFA1G 641 1728 FCL10A 732 1000
DFA6G 642 | 2513

FCLO3D 733 300

FCLO5D 734 450

FCLO6D 735 550

FCLO7D 736 650
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12.2

124

Test Drive Procedure

Thank you for purchasing our product. Perform the following process to conduct the initial

test drive:

A\ Caution

test drive.

After attaching the servo motor to your equipment, perform the initial operation test and test drive
without any load (without any coupling or belt) for safety. Connect the load to the motor for the final

Order

Details

Product check

Check the name tag to verify that the product received matches the model ordered
(refer to section 1.1).

= Check the name tag attached to the right side of the product (to the right side of
the shaft on the motor).

= Main check point: Check the product capacity and options.

Wire a single-phase AC 220 V power supply to control power input C1 and C2, and
a three-phase AC 220 V power supply to main power input L1, L2, and L3 (refer to

Power section 3.2).
connectivity | = The product can run on a single-phase AC 220 V power supply, but this reduces
torque and the lifespan of the product. Be sure to input a three-phase AC 220 V
power supply.
Connect the CN1 (I/O), CN3, CN4, CN5 (communication), CN6 and CN2 encoder
cables, and motor power cable based on the operation mode (refer to section 1.2
and chapter 3).
= Always use robot cables if the motor moves.
Signal line = Use twist shield cables for the signal and encoder cables.
wiring = Tighten the bolts after locking the encoder cable connector (drive direction).

= Do not modify the U, V, and W wiring of the motor power cable.

= Do not confuse the CN3 EtherCAT communication port input and the CN4
EtherCAT communication port output cables during wiring.

= |nstall a safety jump cable when you are not using a CN6 safety connector.

Control power

Supply single-phase AC 220 V power to C1 and C2.
= Check the external input voltage before turning on the servo drive.

on = Check whether the display operates normally (there should not be any broken
7-segments or alarms).
Supply three-phase AC 220 V power to L1, L2, and L3.
= Check the external input voltage before turning on the servo drive.
= The red charge LED at the bottom of the loader window turns on when the drive
Main power receives power.
on = |f an alarm appears, it indicates that there is an error in the power circuit, servo
motor wiring, or encoder wiring.
= Turn off the power and fix the error using the information in "Alarm Codes and
Descriptions."
Set the PDO mapping. ex) CSP Mode
= Define the Status Word [0x6041], the Position Actual Value [0x6064], and the
Mode of Operation [0x6060] in 2nd Transmit PDO mapping.
) = Define the Control Word [0x6040] and the Target Position [0x607A] in 2nd
PDO Mapping Receive PDO mapping.

% The content above is the built-in PDO mapping of the L7N. These settings are
defined in the EtherCAT Slave Information file (XML file). In addition, the user can
change the PDO mapping (however, PDO mapping can be done for up to 8
variables).
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Order

Details

State Machine

Convert the state machine to operational status (refer to section 4.3).
= Perform the conversion in the following order: Init — Pre-Op — Safe-Op — Op.

= The L/AO and the L/A1 LEDs blink and the Run LED turns on when the state
machine is operational.

Read the motor ID [0x2000], the encoder type [0x2001] and the encoder resolution

Chrﬁglgotrhe [0x2002] from the EtherCAT master to check whether they match the motor ID and
encoder type on the product name plate attached to the right side of the motor.
Change the Mode of Operation [0x6060] to CSP.
Set the = Write Dec. 8 in the Mode of Operation [0x6060].

control mode

0: no mode 1. Pp 3: Pv 4: Tp 6: Hm
7 lp 8: Csp 9: Csv 10: Cst

Operation 1

Activate the Controlword bit, according to the control mode, to drive the L7N to the
target position
(refer to section 7.6, "CiA402 Objects").

Operation 2

11. Adjust the following parameter data to perform the Csv mode operation with the
upper level controller.

= Target Velocity: [Ox60FF]

= Velocity Offset: [0x60B1]

= Torque Offset: [0x60B2]

= Profile Deceleration Time: [0x6084]

= Quick Stop Deceleration Time : [Ox6085]
= Velocity Demand Value: [0x606B]

= Velocity Actual Value: [0x606C]

= Velocity Window: [0x606D]

= Velocity Window Time: [OX606E]
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Quality Assurance

Product Name LS Mecapion Servo Drive InsDtZtIFagf)n
Model Name L7 Series V\llfé:;rgy
Name
Customer Address
Phone
Name
Retailer Address
Phone

This product was produced using strict quality control and testing procedures developed by LS Mecapion
technicians.

The warranty applies for 12 months after the date of installation. The warranty is valid for 18 months after
the date of manufacture if the installation date is not filled out. However, the term of this warranty may
change depending on the terms of the contract.

Free Technical Support

If the drive malfunctions under proper usage conditions and the product warranty is still valid, contact one
of our agencies or designated service centers. We will repair the drive free of charge.

Paid Technical Support

The warranty does not cover technical support if:
= The malfunction is the result of negligence on the part of the consumer.

= The malfunction is the result of inappropriate voltage or defects in the machines connected to the
product.

= The malfunction is the result of an act of god (fire, flood, gas, earthquake, etc.).

= The product was modified or repaired by someone other than our agency or service center.
= The LS Mecapion name tag is not attached to the product.

= The warranty has expired.

% After installing the servo, fill out this quality assurance form and send it to our quality assurance
department (technical support).

Send to: LS Mecapion Quality Assurance Service
Phone: 053) 593-0066 (154) Fax: 053) 591-8614

Please visit the LS Mecapion Homepage (http://www.lsmecapion.com) for more useful information and services.

>
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4. Appendix
User Manual Revision History
Number Date issued Revised content Version number Notes
1 2012.09.10 Add contents 1.1
2 2012.11.19 Add Multi turn encoder 12
contents, parameters.
3 2013.02.18 Revise product features of 13
servo motor.
Added Motor specification
sheet and option list.
4 2013.07.20 1.4
Added AL-35, modified
parameter range
Added applied condition for

5 2013.11.07 Parameter. Added Motor 15

specification sheet and option

list.

Added option list for motor and
6 2014.03.10 L drive. 1.6

Modified parameter range and

contents
Example of connecting to

7 2014.07.11 PLC(PN8B), Added FxL Motor 1.7

and the contents of 5kW Driver
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Green Management

LS Mecapion considers protecting the
environment a high priority. We work hard
to protect the Earth.

The LS Mecapion servo drive is
environmentally friendly.

You can disassemble the drive and recycle

the iron, aluminum, bronze, and synthetic
resin (cover) components.
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